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Minutes of
 52nd Meeting of Protection Sub-Committee (PSC) of 

Northern Regional Power Committee

Date and time of meeting : 20.09.2024 10.30 Hrs.

Venue : NRPC Secretariat, Katwaria Sarai, New 

Delhi-110016

MS, NRPC welcomed the participants. List of participants is attached as Annexure-
P.

A.1. Confirmation of minutes of 51st meeting of Protection Sub-Committee

A.1.1 AEE (P), NRPC apprised that the 51st PSC meeting was held on 23.07.2024. Minutes 

of  the  meeting  were  issued  vide  letter  dtd.  17.08.2024.  No  comment  has  been 

received till the date. 

Decision taken by Forum:

Forum approved the minutes of 51st PSC meeting as issued.

A.2. Submission  of  protection  performance  indices  along  with  reason  and 

corrective  action  taken  for  indices  less  than  unity  to  NRPC  Secretariat  on 

monthly basis (agenda by NRPC Secretariat)

A.2.1 AEE (P), NRPC apprised that as per clause 15 (6) of IEGC 2023;

 Users shall submit the following protection performance indices of previous month 

to their respective RPC and RLDC on monthly basis for 220 kV and above (132 

kV and above in NER) system, which shall be reviewed by the RPC:

a) The Dependability Index defined as 𝐷 = 𝑁𝑐 /𝑁𝑐+𝑁𝑓

b) The Security Index defined as 𝑆 = 𝑁𝑐/𝑁𝑐+𝑁𝑢 

c) The Reliability Index defined as 𝑅 = 𝑁𝑐/ 𝑁𝑐+𝑁𝑖

where,
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Nc is the number of correct operations at internal power system faults, 

Nf is the number of failures to operate at internal power system faults,

Nu is the number of unwanted operations,

Ni is the number of incorrect operations and is the sum of Nf and Nu

Further, as per clause 15 (7) of IEGC 2023;

 Each user shall also submit the reasons for performance indices less than unity of 

individual element wise protection system to the respective RPC and action plan 

for  corrective  measures.  The  action  plan  will  be  followed  up  regularly  in  the 

respective RPC.

A.2.2 In earlier PSC meetings, it was decided that each utility shall submit the Performance 

indices of previous month by 7th day of next month. 

A.2.3 Accordingly, the status of the indices reported for the months from June-2024 to Au-

gust-2024 were presented and utilities have not started submission the performance 

indices were asked to submit the same at the earliest.

A.2.4 SE (O), NRPC stressed that many utilities have not started submission the perform-

ance indices even after sensitization in each PSC meeting. These concerned may 

look into this and send the indices timely.

A.2.5 Forum highlighted that reporting of performance indices has not been started by HP-

GCL, HPSEBL, HPPCL, MEIL Anpara Energy Ltd, MEJA Urja Nigam Ltd., UT of J&K, 

Ladakh,  and  Chandigarh.  There  was  no  representative  in  the  meeting  from  the 

above-mentioned power utilities.

A.2.6 MS, NRPC emphasized that protection is utmost requirement for our power system to 

operate smoothly and uninterruptedly. All power utilities should participate in the PSC 

meeting.

A.2.7 Further, he highlighted that all the concerned power utilities need to stream line the 

submission of performance indices in pursuance to the IEGC 2023 for every month. 

He commented that this agenda may be placed in OCC meeting also.

A.2.8 PSPCL representative conveyed to submit the performance indices data timely in fu-

ture. UPSLDC representative mentioned that they have been coordinating with UP-

RVUNL for protection related data. UPSLDC has been taking up the matter with IPPs 

of its control area also. NTPC were directed to share the performance indices of all 

plants regularly.
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A.2.9 The current status of the performance indices reported for the months from June-

2024 to August-2024 is attached as Annexure-I.

A.2.10 Further, the summary of events, reported prior to this meeting which caused indices 

less than unity was discussed. The concerned utilities were supposed to submit the 

reason for the same and corrective action taken to resolve the related issue. Accord-

ingly, concerned utilities were asked about the reason and remedial action taken for 

unwanted, incorrect operation and failure of operation.

A.2.11 AEE (P), NRPC mentioned that ICT trippings have been reported in many of the 

cases due to water/moisture ingress in Buccholz, PRV, OSR. POWERGRID repres-

entative suggested that a plastic canopy may be placed to cover these mechanical 

relays of ICT. APCPL representative added that silicon sealant may be placed to 

avoid moisture/water ingress. 

A.2.12 RVPNL representative informed that entrance of cable in the relay is now being done 

from the bottom side so that water may not rise due to capillary action.

A.2.13 Forum  suggested  PSTCL,  RVPNL,  UPPTCL  to  implement  the  above-mentioned 

practices at its substations to avoid water/moisture ingression so that unwanted trip-

ping of ICTs may be prevented. Others may also adopt these practices and take con-

trol measures to avoid tripping of elements.

A.2.14 Further, AEE (P), NRPC mentioned that utilities have reported many trippings be-

cause of control cable damage/cut and DC problem. Forum recommended concerned 

utilities to increase the inspection frequency of cable and must avoid water logging in 

trenches.

A.2.15 Regarding un-healthiness of carrier on most of the lines, PSTCL representative in-

formed that matter is being taken up to resolve. He was also informed that it involves 

a huge procurement. Forum advised PSTCL to expedite the process.

A.2.16 Based  on  the  detailed  discussion  and  submission  of  information  by  utilities,  the 

reason and corrective action taken for Performance Indices less than Unity related to 

events of June, 2024 to August, 2024 are attached as Annexure- II.

A.2.17 CGM, NRLDC stated utilities to take the matter seriously and need to increase efforts 

for sending the performance indices. This helps in monitoring the system perform-

ance and utilities may also increase best practices after analysing events causing in-

dices less than unity.

A.2.18 MS, NRPC emphasized that repetitive tripping due to same causes may be avoided 

and review of protection settings may be done timely. He stressed that Bus Bar relay 

should be operational as per applicability, numerical relay should be available. He 
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directed that  relay settings coordination may be implemented properly.  Inspection 

frequency of cable may be increased as required.   

A.2.19 Subsequently,  MS,  NRPC  highlighted  that  utilities  may  submit  the  performance 

indices of previous month by 7th day of next month. Utilities may submit the element 

wise  performance  indices  along  with  the  reason  for  indices  less  than  unity  and 

corrective action taken. He directed all concerned utilities to send their reasons within  

a week via email along with corrective action taken for indices less than unity. SLDCs 

may send the compiled data of  all  utilities (GENCOs,  & TRANSCOs) under  their 

jurisdiction.

Decision taken by Forum:

Concerned utilities were requested to submit the Protection performance indices of 

previous month by 7th day of next month element wise along with  corrective action 

taken for indices less than unity. It was also decided that letters may be sent to con-

cerned utilities from where indices are not being reported for sensitizing higher man-

agement of the utilities. Moreover, agenda shall be discussed in upcoming OCC meet-

ing also.

A.3. Annual Protection Audit Plan for FY 2024-25 and Third Party Protection Audit 

Plan (agenda by NRPC Secretariat)

Annual Internal Audit Plan:

A.3.1 AEE (P), NRPC apprised that under as per clause 15 of IEGC 2023;

 Annual audit plan for the next financial year shall be submitted by the users to  

their respective RPC by 31st October. The users shall adhere to the annual 

audit plan and report compliance of the same to their respective RPC. 

A.3.2 In the 48th, 49th, 50th and 51st PSC meetings, all utilities were requested to submit the 

annual protection audit plan. 

A.3.3 In view of above, some utilities have submitted their annual audit plans and others 

were requested to submit annual audit plan for FY 2024-25 at the earliest.

Third Party Protection Audit Plan:

A.3.4 As per clause 15 of IEGC 2023:
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All users shall also conduct third party protection audit of each sub-station at 220 kV 

and above (132 kV and above in NER) once in five years or earlier as advised by the 

respective RPC.

A.3.5 In view of above, some utilities have submitted their third-party protection audit plans 

and other remaining were requested submit the same at the earliest. 

A.3.6 SE  (O),  NRPC  observed  that  those  who  have  not  been  submitting  protection 

performance indices, have also not sent the Protection audit plan.

A.3.7 CGM,  NRLDC  stated  to  take  this  agenda  in  the  OCC  meeting,  highlighting  the 

concerned from Protection audit plan has not been received. MS, NRPC was also of 

the same view.

A.3.8 POWERGRID representative informed that  third  party  protection audit  plan will  be 

submitted within 2 to 3 days.

A.3.9 UPPTCL representative intimated that third party protection audit plan finalization is 

under process at higher authorities which is going to be decided combinedly for all the  

zones.

A.3.10 UPSLDC  representative  informed  that  tender  of  third-party  protection  audit  for 

UPRVUNL  plants  will  be  finalized  within  1-2  months.  Further,  he  asked  for  any 

designated authority that will do 3rd party protection audit. 

A.3.11 EE  (P),  NRPC  replied  that  in  IEGC  2023,  there  is  no  mandate  given  regarding 

designated authority. Therefore, it is at disposal of utilities to find audit parties as per 

rules of their organization.

A.3.12 RVUN stated that there must be some criteria for selection of parties for audit such as 

minimum experience of protection domain. 

A.3.13 MS, NRPC directed that concerned SLDCs shall send the internal annual audit plan 

for FY 2024-25 and third protection audit plan of all utilities in its control area. The 

status of audit as per submitted schedule, audit report and compliance of observations 

shall also to be updated by SLDCs of all utilities (Genco, Transco) in its control area. 

A.3.14 MS, NRPC also directed that Utilities may send the 3 rd party protection audit plan. 

Subsequently, the audit  reports along with compliance status may be submitted to 

NRPC Secretariat regularly. 

A.3.15 Subsequently, MS, NRPC stated to send a letter for the concerned utilities whose 

audit plan has not been received.  

Page 7 of 61

CEA-GO-17-13(11)/1/2023-NRPC I/43569/2024



52nd Protection Sub-Committee Meeting (20th September, 2024)-MoM

A.3.16 Status of Internal Protection Audit plan for FY 2024-25 and third-party protection audit  

plan is attached as Annexure-III & Annexure-IV. 

Decision taken by Forum:

Utilities were requested to submit the Annual  Internal Protection Audit  plan for FY 

2024-25 and third-party  protection audit  plan at the earliest  and comply the same 

timely.  Audit  report  along  with  action  plan  for  deficiency detected,  if  any  may  be 

submitted.  It  was also decided that letters may be sent to concerned utilities from 

where audit  plan are not being reported for sensitizing higher management of  the  

utilities. Moreover, agenda shall be discussed in upcoming OCC meeting also.

A.4. Observations and Compliance of recommendations of protection audit (agenda 

by NRPC Secretariat)

A.4.1 AEE (P), NRPC apprised that as per clause 15 of IEGC 2023;

 All users shall conduct internal audit of their protection systems annually, and 

any shortcomings identified shall be rectified and informed to their respective 

RPC. The audit  report  along with action plan for rectification of deficiencies 

detected, if any, shall be shared with respective RPC for users connected at 

220 kV and above (132 kV and above in NER). 

A.4.2 Utilities  have submitted  the  internal  audit  report  based on the  audit  done at  their 

substations.  The  submitted  reports  after  the  51st Protection  sub-committee  are 

attached  as  Annexure-V.   However,  observations  and  compliance  of  audit 

recommendations have not been reported to NRPC Secretariat.

A.4.3 The  reports  were  presented  and  discussed.  All  members  of  PSC and  concerned 

utilities were asked to share their findings and observations based on audit report. 

A.4.4 POWERGRID NR-2 was requested to submit the compliance report. 

A.4.5 EE (P), NRPC conveyed that as per IEGC 2023, compliance report of action taken 

against any deficiency is to be submitted within one month after the audit. 
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A.4.6 SE (O), NRPC conveyed that no observations have been mentioned in many audit  

reports  even  after  the  report  has  visible  deviations  as  per  the  NRPC  protection 

philosophy.

A.4.7 Further,  AEE (P),  NRPC highlighted that  as  per  audit  report  submitted  by  RVPN, 

variances have been observed in the adopted settings with respect to finalized NRPC 

Protection philosophy viz. PD relay setting, Zone-4 time setting, Overcurrent adopted 

in the 220kV lines, SOTF disabled and Time Synchronization problems.

A.4.8 However, no such observations have been mentioned in the audit report submitted by 

audit team. Forum noticed the same.

A.4.9 In view of above, Forum directed RVPN to look into the matter and do compliance 

after finding out such observations. The same may be taken care by RVPN in the 

future also.

A.4.10 RVPN representative conveyed that overcurrent setting has been kept on 220kV lines 

at higher side based on limit of CTs for safety purpose of equipment. Forum decided 

to review the overcurrent protection enabling in the protection philosophy.

Decision taken by Forum:

Utilities  were  requested  to  submit  action  taken  or  compliance  of 

observations/recommendations of audit. Forum directed all utilities to ensure that audit 

reports (internal and external) should be in proper sequence along with annexures, if  

any, while sharing with NRPC.

A.5. Violation of protection standard in case of tripping of the Inter-Regional lines of 

voltage class 220 kV and above (agenda by NRPC Secretariat)

A.5.1 AEE (P), NRPC apprised that NLDC vide letter dated 21.8.2024 has informed the 

violation of protection standard in case of tripping of Inter Regional Lines of voltage 

class 220 kV and above.

A.5.2 As per section 3.e of Grid Standards Regulation of CEA, 2010, fault is to be cleared 

within the following time:

SI. No. Nominal System Voltage Maximum time of fault clearing
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in kV rms in msec

1 400 100

2 220 160

A.5.3 NLDC has prepared the list of tripping of Inter Regional Lines of voltage class 220 kV 

and above, during the month of July 2024 in which violations have been observed.  

The same is attached as Annexure-VI. 

A.5.4 It  has been observed that  fault  had not  cleared within specified time during these 

incidents (Annexure-VI).

A.5.5 UP  representative  informed  that  there  was  fault  in  GIS  compartment  of  400kV 

Sahupuri-Varanasi ckt-2 at Sahupuri(UP) end. Multiple incidents occurred on 10 th July 

2024 was due to this fault only. 

A.5.6 Regarding reason of delayed clearance of fault, it was informed that bus bar protection 

was not in service during the time of incident. Currently Station is being operated by 

GE and UPPTCL was also not informed about unavailability of bus bar protection. 

Therefore,  time  delay  setting  of  Z-4  distance  protection  was  also  not  reduced  to 

160msec. Now, bus bar protection has been taken into service. However, rectification 

of fault in GIS compartment is under process.

A.5.7 NRLDC representative raised concern over reliability of inter-regional link. Due to non-

availability  of  400kV  Sahupuri-Varanasi  ckt-2,  Varanasi  &  Biharsharrif  (ER)  are 

connected  with  single  circuit  only  which  affects  the  reliability  and  security  of  the 

system. UP was requested to rectify the fault and restore the line at the earliest. Being 

an inter-regional link, more vigilant operation and maintenance of protection system 

also need to be ensured.

A.5.8 CGM,  NRLDC  also  requested  concerned  to  take  appropriate  actions/remedial 

measures to get fault cleared within specified time abovementioned.

A.5.9 Further, all the utilities were also requested to ensure the fault clearance of the 220kV 

and above Inter-Regional lines within specified time to avoid any violation of protection 

standards.

Decision taken by Forum:

Forum directed all utilities to ensure the fault clearance of the 220kV and above Inter-
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Regional lines within specified time as per Grid Standard Regulation of CEA, 2010.

A.6. Review of  Overvoltage  protection stage -1 settings across Northern  Region 

(agenda by NLDC)

A.6.1 AEE (P), NRPC apprised that in the 75th NRPC meeting (held on 28.08.2024), the 

grid  event  happened  at  13:53  hrs  on  17th June  2024  due  to  tripping  of  HVDC 

Champa-Kurukshetra was briefed and recommendation of committee constituted by 

MoP to analyse the above event, were discussed. 

A.6.2 Further, it was directed that overvoltage protection settings of 765kV and 400kV line 

of Northern Region may be reviewed and proper grading may be done by the utilities.

A.6.3 The  Committee,  constituted  by  MoP  has  recommended  the  followings  for 

implementing overvoltage Stage-I protection settings:

a) Pick up voltage & time delay setting of  Antitheft  lines to  be  kept  low with 

sufficient time gap from other lines at S/s

b) Parallel lines grading to be done such that one line should trip early by setting 

at low voltage and other line should trip last by keeping setting at high voltage.

c) Highly loaded lines should be given last priority in tripping.

d) Net MVAr relief (based on line charging MVAr & MVAr compensation in line)  

based on the simulation to be considered for arriving at the priority of  line 

tripping. Lines providing high net MVAr relief to be tripped early.

e) Grading to be done in such a manner that one major incoming and outgoing 

line shall remain connected after tripping of lines at any node.

f) Protection setting of remote end station of a line need to be coordinated so as 

to avoid tripping of line from other end.

g) Drop-off to pick-up ratio of Relays implemented for overvoltage protection shall  

be more than 99.5%.

A.6.4 Further, NLDC & NRLDC representative highlighted that during analysis of 17 th Grid 

event of load loss of 16.5 GW in Northern Region, multiple 765kV line in Aligarh, Agra 

complex  tripped.  Overvoltage  protection  setting  of  Aligarh  s/s  was  reviewed and 

revised settings were recommended. 

A.6.5 NRLDC  representative  informed  that  details  of  overvoltage  protection  setting  of 
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765kV  &  400kV  lines  have  been  received  from  POWERGRID(NR-2),  ADANI 

(Mahendergarh) and Rajasthan only. Other constituents are requested to share the 

overvoltage setting in lines of their respective control area at the earliest. 

A.6.6 MS,  NRPC  also  emphasized  that  grading  of  the  overvoltage  setting  is  utmost 

requirement from the protection point of view.

A.6.7 He conveyed that a Committee under the chairmanship of SE (Protection), NRPC 

may  be  formed  having  members  from Grid-India  (NRLDC &  NLDC),  PowerGrid, 

STUs,  SLDCs,  NTPC,  RRVUNL.  Committee  shall  review the existing  overvoltage 

protection setting and propose the revised settings.

A.6.8 He also conveyed that simulation study (PSSe) is required to be done for all states 

having 400kV and 765kV transmission lines. A member from SLDC and an expert  

from protection wing may be included from State TRANSCOs.

A.6.9 After the constitution of Committee, report may be submitted within 2 months and 

recommended setting will be implemented within next one month after approval of  

Protection Sub-Committee (PSC) Forum.

A.6.10 In view of  above,  nominations may be asked from Grid-India (NRLDC & NLDC), 

PowerGrid, STUs, SLDCs, NTPC, RRVUNL.

Decision taken by Forum:

Forum  agreed  for  constitution  of  Committee  under  the  chairmanship  of  SE 

(Protection), NRPC having members from Grid-India (NRLDC & NLDC), PowerGrid, 

STUs,  SLDCs, NTPC,  RRVUNL  to  review Overvoltage  protection  settings  of 

transmission lines across Northern Region.

A.7. Sensitive  Earth  Fault  relay  (to  be  kept  on  Alarm Mode  only)  of  440/220KV 

315MVA ICT at 2X600MW Kalisindh Thermal Power Station, Jhalawar (agenda 

by RVPN)

A.7.1 RVPN representative apprised that RVPN vide letter (Annexure-VII) dated 12.8.2024 

intimated that Sensitive Earth Fault protection (SEF) is used on 400/220kV, 315 MVA 

ICT at Kalisindh with tripping mode, and recently few tripping occurred on 400/220 

kV,  315  MVA  lCT  due  to  SEF  Protection  (details  attached  in  the  annexure-VII) 
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causing a large area disturbance i.e. Jhalawar, Bhawanimandi & Aklera.

A.7.2 RVPN has mentioned that 220kV GSS Jhalawar, Bhawanimandi and Aklera supply is 

presently fed radially through (400/220kV,315MVAICT) Kalisindh Generating Station 

(KSTPS).

A.7.3 SEF  (Sensitive  Earth  Fault)  protection  is  used  in  440/220kV  315MVA  ICT  with 

tripping mode having time 1.5Sec. (DT). 

A.7.4 Recently few trippings occurred on 440/220kV,315MVA ICT on SEF (Sensitive Earth 

Fault) because of jumper snapping (Broken Conductor) in 220 KV lines. Due to this,  

supply of  large area having 03 Nos.  above 220kV GSS& connected 132kV GSS 

disturbed.

A.7.5 RVPN has submitted that SEF Protection may operate because of unbalance current 

due to broken conductor of 220 kV line. The RVPN has enabled broken conductor 

protection in 220 & 132 KV lines on alarm mode. In case any alarm observed, the line 

shall be manually tripped after checking current in all phases.

A.7.6 SEF relay is connected on neutral CT having CT ratio 500/1 and current plug setting 

is 0.l A (i.e. 45.4 Amp only), TMS- 1.5 Sec. DT mode.

A.7.7 At Kalisindh Thermal Power Station, Jhalawar the backup protection is also available 

on ICT which may take care of unbalance current in case of jumper snapping or 

actual phase to earth fault.

A.7.8 Such protection with tripping mode is nowhere used in RVPN Transmission system, 

this protection (SEF) is also not included in the recent Protection Philosophy. 

A.7.9 In view of above, RVPN requested to disable tripping through SEF relay or increase 

the setting from existing value & keep it on alarm mode only for 440/220kV,315MVA 

ICT at Kalisindh Thermal Power Station, Jhalawar.

A.7.10 RVUNL representative highlighted that in case of broken conductor there is no zero-

sequence current.  Hence,  without involvement of  earth,  there cannot be sensitive 

earth fault relay operation technically. However, he also agreed that there has been 2 

times operation of sensitive earth fault relay observed in case of broken conductor of 
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lines. This thing is under investigation because shutdown availability of ICT is quite 

difficult.

A.7.11 He conveyed that after the availability of shutdown of ICT, this malfunctioning of SEF 

relay will be checked. Till then remedial measures are being taken up by RVUNL.

A.7.12 RVPN representative requested RVUN to keep the SEF relay operation on alarm 

mode or pick up setting may be increased to 10% of LV side current rating (~80amp). 

By this immediate solution will be possible. Further, based on shutdown availability, 

RVUN may test the relay and take appropriate action. RVUN representative agreed 

with this proposal of RVPN.

A.7.13 MS, NRPC guided that all utilities should try to resolve issues mutually at the first  

stage.

Decision taken by Forum:

In line with mutual agreement of RVPN and RVUNL, Forum directed RVUNL to keep 

either SEF relay operation on alarm mode or may increase its pick up current setting 

to 10% of LV side current rating (~80amp).

A.8. Excessive  SPS  tripping  of  2x315  MVA,  400/220kV  ICTs  at  STPS  Suratgarh 

(agenda by RVPN)

A.8.1 RVPN  representative  apprised  that  RVPN  vide  letter  (Annexure-VIII)  dated 

20.8.2024 submitted there was excessive trippings on SPS at 400/220kV 2X315MVA 

ICTs at STPS, Suratgarh causing a large area disturbance.

A.8.2 SPS of 400/220kV 2x315 MVA ICTs at STPS Suratgarh was approved in the 49th 

PSC meeting held on 25.1.2024 and has been commissioned on dated 06.05.2024 to 

meet out the N-l contingency.

A.8.3 Further, RVPN submitted that excessive interruptions (i.e. 39 Nos w.e.f. 18/5/24 to 

22/7/24) has been observed due to operation of newly commissioned SPS at STPS 

Suratgarh since commissioning and a large load approx. 150 MW was affected due 

to same.

A.8.4 After analysis of trippings, it is observed that these trippings were due to operation of 
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Over Current element of relay either by gradual overloading, poor power factor, poor 

voltage profile, Traction load etc. or some other reasons instead of "N-l contingency".

A.8.5 RVPN mentioned that  after  analyzing  fault  records  /DR & discussion  with  RVUN 

officials, it is found that the present settings of Over current protection element of 

numerical relay used for SPS initiation is "Anyone Phase" on full Load current.

A.8.6 In  view  of  above,  RVPN  recommended  the  followings  to  update  in  the  existing 

approved SPS scheme of STPS Suratgarh to avoid the power supply disturbance 

caused by gradual overloading instead of "N-l Contingency".

a) To update the settings of over current element used for SPS start on "ALL 

Phase" instead of "Any Phase". As in most of the trippings, there is very much 

unbalance between the phases and the same may cause undesired initiation 

of SPS.

b) To update the Current Setting (I>) from full load to 125 % of load on each ICT 

as per thermal capability of each ICT's.

c) To incorporate C.B. status in the tripping circuit of SPS on each 220 KV lines 

at both ends to avoid unnecessary trippings.

d)  To Split the first stage of time delay of 1.0 sec (approx load relief of 150MW) 

at 220 KV GSS Bhadra by providing timer with 0.85 Sec (with load relief of 20 

MW) and with 1.0 Sec (with load relief of rest 140 MW).

A.8.7 Further, RVUNL vide mail dated 06.09.2024 shared the comments on the proposal of 

RVPN. The same is attached as Annexure-IX.

A.8.8 RVPN representative stated that overcurrent means rise in current in all three phase, 

then an SPS should operate. If there is rise in current on one phase, then it may be  

taken care by earth fault and other protective relays. Hence RVPN requested RVUNL 

to change the current setting of SPS operation from one phase to three phase.

A.8.9 RVUNL  representative  replied  that  all  windings  of  ICT  are  of  same  capacity. 

Therefore, increase of current of any of the winding should not be ignored from the 

point of load shedding or SPS operation. He disagreed with the proposed changes of 

RVPN regarding single phase to three phase overcurrent SPS operation. 
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A.8.10 Further, RVPN representative stated the 2nd proposal for updating the Current Setting 

(I>) from full load to 125 % of load on each ICT as per thermal capability of each 

ICT's. NRLDC representative conveyed that from the RVUNL comments, it seems 

that they have misunderstood this proposal of RVPN. RVUNL representative stated 

that  overcurrent  protection  is  going  to  operate  in  case of  phase fault.  Therefore,  

overcurrent and overload are two different phenomena.

A.8.11 Further, 3rd and 4th proposals of RVPN were discussed. RVPN and RVUNL agreed 

mutually with respect to comments mentioned at S. No. 3rd and 4th of Annexure-IX. 

RVPN agreed to take action as suggested by RVUNL at S.No. 3rd and 4th point.

Decision taken by Forum:

In line with mutual agreement of RVUNL and RVPN, Forum accorded consent on S. 

No.  3rd and  4th mentioned  at  the  Annexure-IX  and  directed  RVPN  to  install 

underpower relay at the GSS and implement bifurcation of load relief at each stage. 

The overcurrent protection settings of transformer will be discussed in the meeting of 

‘Power  Transformer  and  Reactor  protection  philosophy  finalization’  scheduled  on 

27.09.2024. 

A.9. Status of remedial actions recommended during 51st PSC meeting (agenda by 

NRLDC)

A.9.1 NRLDC representative  apprised  that  as  per  the  discussion  in  51st  PSC meeting, 

necessary  remedial  actions  were  recommended  based  on  the  analysis  and 

discussion of the grid events. Constituents were requested to share the details of 

actions taken and present status via mail to NRLDC and NRPC. However, details not 

received on mail.  During the meeting constituents  were requested to  apprise the 

status of the same. Constituents informed following during the meeting:

a) Frequent  multiple  elements  tripping  at  220kV  Kunihar,  Baddi,  Upperla 

Nangal complex and load loss event in HP control area

51 PSC recommendations: 

PSC Forum requested HP to complete the protection audit  as per mentioned 

timelines (protection audit of 220kV Kunihar has been awarded and it would be 

completed within next 15-20 days. In next phase, by 15th September, protection 
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audit of substations in downstream and upstream of 220kV Kunihar S/s would be 

completed.)  and resolve the protection related issues. HP was also requested to 

share  the  reports  of  protection  audit  to  NRPC & NRLDC after  completion  of 

audits.

HPSEBL  representative  informed  that  protection  audit  of  220kV  Kunihar  has 

been awarded to POWERGRID on 09th July 2024 and it would be completed by 

October 2024. In next phase, protection audit of substations in downstream and 

upstream of 220kV Kunihar S/s would be completed, tender process of rest of the 

stations is in process. 

NRLDC representative requested POWERGRID to expedite the protection audit 

of 220kV Kunihar S/s and HPSEBL was requested to expedite the process at 

their end and submit the report of protection audit after its completion.

Forum requested POWERGID to complete the protection audit of Kunihar 

S/s at the earliest and requested HPSEBL to expedite the process of other 

upstream end. HP was also requested to share the reports of protection 

audit to NRPC & NRLDC after completion of audits.

b) Multiple elements tripping at 220kV Hissar(BBMB) 07th May 2024, 11:16 hrs:

51 PSC recommendations: 

Expedite  the  implementation  of  differential  protection  in  short  lines  to  avoid 

undesired operation of distance protection.

HVPNL representative informed that clearance related to OPGW received from 

POWERGRID.  Matter  was  forwarded  to  design  team and  is  pending  at  that 

stage. 

NRLDC representative requested HVPNL to expedite the process as it is long 

pending issue which leads to undesired tripping of multiple transmission lines due 

to overreach of distance protection. 

HVPNL  agreed  to  expedite  the  process  of  implementation  of  differential 

protection in short lines in coordination with POWERGRID & BBMB. 
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c) Multiple elements tripping at 400/220kV Akal(RS) on 02nd Jan 2024, 07:28 

hrs:

51 PSC recommendations: 

i. Bus bar protection at 220kV bus at 400/220kV Akal shall be made opera-

tional by June 2024.

ii. Time synchronization of recording instruments (DR/EL) need to be ensured.

Rajasthan  representative  stated  that  three  faulty  PU were  replaced  from the 

future bay and one PU is still unhealthy which is in warranty period. Process is 

getting delayed due to lack of response from the OEM. Process will be expedited 

and will try to resolve the bus bar protection issue on priority. 

NRLDC representative requested Rajasthan to expedite the process as Akal S/s 

is in RE complex and important S/s for evacuation of RE generation. Rajasthan 

agreed to resolve the issues on priority.

d) Multiple  elements tripping at 400kV Sainj  (HP), 400kV Parbati2 & Parbti3 

(NHPC) Stations on 07th May 2024, 16:17 hrs:

51 PSC recommendations: 

i. NHPC shall follow up with the relay engineer and taken necessary remedial 

actions to ensure proper operation of A/R scheme at Parbati2 end.

ii. NHPC and HPPTCL shall review the healthiness of PLCC at Parbati3 and 

Sainj end and take necessary actions to ensure their proper operation.

iii. Expedite  the  implementation  of  differential  protection  in  400kV Parbati2-

Sainj line.

iv. Standardisation of recording instruments (DR/EL) need to be ensured.

NHPC representative informed following during the meeting:

i. Material for differential protection has been purchased. 

ii. A/R scheme at  Parabati2  is  healthy  as  per  preliminary  test,  further  test 

needs to be done by taking shutdown.

iii. Shutdown has been planned in 1st week of November 2024, testing of A/R 

scheme and implementation of differential  protection will  be done during 

that period. 
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iv. Issue of time sync of recording instruments (GPS synchronisation) at Par-

bati2(NHPC) has been resolved.

v. PLCC card at Parabti3 end will be replaced by the end of September 2024. 

For  dual  test  of  PLCC  operation,  PLCC  at  Sianj  end  also  need  to  be 

healthy. 

Sainj  HEP  representative  was  not  present  in  the  meeting.  HPPTCL  was 

requested to intimate concerned person of HPPCL to taken necessary corrective 

actions and ensure healthiness of PLCC at Sainj end.

e) Multiple  elements tripping at  400kV Khedar(RGTPS)  Station at  10th May 

2024, 19:35 hrs

51 PSC recommendations: 

Revised corrected protection settings of Main-2 Micom P442 distance protection 

relay  and  A/R  scheme  at  Khedar(RGTPS)  end  need  to  implemented  at  the 

earliest.

HVPNL representative informed that Khedar(RGTPS) have conducted 3rd party 

protection audit. Status of corrective action taken yet to be confirmed. 

NRLDC representative requested HVPNL to confirm whether necessary changes 

required in protection setting has been done or not. Necessary actions need to be 

expedited. 

f) Multiple elements tripping at 220kV Sarna (PS) on 04th May 2024, 07:10 hrs

51 PSC recommendations: 

i. Punjab shall expedite the commissioning of new bus scheme.

ii. POWERGRID shall revise the Z-4 time delay setting of Kishenpur lines at 

Sarna (PS) end as 160msec till bus bar get operational.

Punjab  representative  informed  that  tender  of  bus  bar  protection  has  been 

processed, bus bar protection at 220kV Sarna will be commissioned within 4-5 

months tentatively. 

POWERGID(NR-2) representative informed that Z-4 time delay setting of lines of 

their control area has been revised.
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g) Multiple elements tripping at 400/132kV Masoli(UP) on 29th May 2024, 15:57 

hrs

51 PSC recommendations: 

UP shall implement the bus bar protection at 132kv level at 400/132kV Masoli 

S/s.

UP representative informed that  this  case has been communicated to  design 

team. In response, they have asked the list of all such stations in UP control area. 

Further follow up actions is expected in due time course. 

A.10. Status of Bus bar protection (agenda by NRLDC)

A.10.1 NRLDC representative apprised that Clause - 4 in schedule - V of Central Electricity  

Authority  (Technical  Standards  for  Construction  of  Electrical  Plants  and  Electric 

Lines) Regulations, 2022 reads as 

"Bus bar protection and local breaker backup protection shall be provided in 220kV 

and higher voltage interconnecting sub- stations as well as in all generating station 

switchyards". 

A.10.2 During  analysis  of  many  grid  incidents/disturbances,  it  has  been  found  that  the 

Busbar protection at the affected substation was not present or non-operational which 

resulted in considerably increasing both the number of affected elements and fault 

clearance  time.  Accordingly,  it  becomes  critical  to  monitor  and  keep  Busbar 

protection  at  all  the  220  kV  and  above  voltage  level  substations  healthy  and 

operational.

A.10.3 Continuous  follow-ups  have  been  done  at  OCC  &  PSC  forum  to  expedite  the 

commissioning of bus bar protection at 220kV & above stations and to ensure their 

healthiness. On the basis of details received till date, it is observed that the status of  

bus bar protection has been improved however, further improvement is desired. 

A.10.4 Constituent wise status of bus bar protection where bus bar protection is either not 

installed  or  installed  but  not  operational  along  with  present  status  as  per  detail 

received from constituents is attached as Annexure-X.

A.10.5 Constituents were requested to share the present status of remedial action taken/to 
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be taken regarding commissioning and healthiness of bus bar protection at 220kV & 

above substations and also expedite the implementation of bus bar protection.

A.10.6 Members  were  requested  to  appraise  the  status  of  bus  bar  protection  in  their 

respective control areas. 

A.10.7 UP, Haryana, Punjab and Rajasthan shared the updated status of bus bar protection 

in their control area. State wise summary of updated status of bus bar protection is 

attached as Annexure-XI.    

A.10.8 HP and Uttarakhand were requested to share the updated status of their control area. 

Decision taken by Forum

Forum requested all the constituents to update the status of bus bar protection at S/s 

of their control area and expedite the commissioning and implementation work of bus 

bar protection system. Members agreed for the same.

A.11. Replacement  of  electromechanical  relays  with  numerical  relays  (agenda  by 

NRLDC)

A.11.1 NRLDC representative apprised that Clause-37.2(c) of IEGC, clause-15(4) of CEA 

Grid standards and clause-48(4) of CEA Construction Standards 2022 mandates that 

‘’each line or transformer or reactor or any other bay shall be provided with facility for  

disturbance recording, event logging and time synchronizing equipment’’. 

A.11.2 During analysis of grid incidents/disturbances, it has been found that there are few 

stations where electromechanical relays are still in use and thus disturbance recorder 

are  not  available  there  which  accounts  for  violation  of  Clause-37.2(c)  of  IEGC, 

clause-15(4) of CEA Grid Standards and clause 48(4) CEA Construction Standards 

2022.

A.11.3 In  addition,  clause-3  in  part  III  (Grid  Connectivity  Standards  applicable  to 

Transmission Line and Sub-Station) of Standards for Connectivity to the Grid, 2007 

reads as 

‘’Two  main  numerical  Distance  Protection  Schemes shall  be  provided  on  all  the 

transmission lines of 220 kV and above for all new sub-stations. For existing sub-

stations, this shall be implemented in a reasonable time frame’’
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A.11.4 It  is  known  that  Disturbance  recorder  (DR)  is  essential  for  analysis  of  grid 

incidents/disturbances. Its  non-availability eventually affects the proper analysis of 

grid incidents/disturbances and monitoring of protection system.  

A.11.5 Continuous follow-ups have been done at OCC & PSC forum. During the meeting, all  

the constituents/SLDC/STU were requested to review the same in their control area 

and take expedite actions to replace electromechanical relays with numerical relays. 

A.11.6 Constituent  wise  details  of  static/electromechanical  type protection  relays  at  their 

respective  substations  along  with  its  present  status  per  detail  received  from 

constituents is attached as Annexure-XII. 

A.11.7 Constituents were requested to share the status of remedial action taken/to be taken 

regarding  replacement  of  static/electromechanical  relay  with  numerical  relays  at 

220kV  &  above  substations  and  also  expedite  the  process  of  replacement  of 

static/electromechanical relay with numerical relays.

A.11.8 Rajasthan  representative  informed  that  procurement  process  of  350  numbers  of 

numerical relays is in pipeline and it is expected to be completed by December 2024. 

Thereafter,  all  the  Main  protection  relays  up  to  132kV  which  are  of 

electromechanical / static type will be replaced by numerical relays. 

A.11.9 Haryana representative informed that except few lines, all the line protection relays 

have been retrofit with numerical relays. Except few of the transformers, differential 

protection  relay  in  all  the  transformers  have been  replaced with  numerical  relay. 

Mainly back up protection relays are of electromechanical type. Necessary actions 

and follow ups are being done to replace them also with the numerical relays.

A.11.10 UP representative informed that in this regard Director Operation UPPTCL has also 

asked complete list of electromechanical relays in UP control area to initiate further  

follow up actions. 

A.11.11 Haryana, UP and Rajasthan shared the updated status. Based on details received 

from states, the updated status of relay type is attached as Annexure-XIII.

A.11.12 Other states were also requested to share the updated status of their control area. 

Decision taken by Forum
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PSC forum requested all the constituents to update the status of type of protection 

relays  at  S/s  of  their  control  area  and  expedite  the  replacement  work  of 

static/electromechanical  type  protection  relays  with  numerical  relays.  Members 

agreed for the same.

A.12. Availability and Standardization of recording instrument (Disturbance recorder 

and Station Event Logger) (agenda by NRLDC)

A.12.1 NRLDC representative apprised that as per IEGC clause 17

1) All users shall keep the recording instruments (disturbance recorder and event 

logger) in proper working condition.

2) The disturbance recorders  shall  have time synchronization  and a  standard 

format for recording analogue and digital signals.

A.12.2 IEGC clause 37.2 (c) also mandates the submission of Disturbance Recorder (DR), 

station Event Logger (EL), Data Acquisition System (DAS) within 24 hrs of the event.

A.12.3 NRLDC representative highlighted that during FTC process, cases of non-availability  

of station event logger and non-standardisation of recording instruments have been 

observed.

A.12.4 Data of recording instruments (DR/EL) are very helpful in grid event analysis and is 

being used in availability verification of transmission lines. Complete and conclusive 

analysis of any grid event is not possible without these recording instruments and 

thus their standardisation is very important. 

A.12.5 Therefore,  availability  of  disturbance recorder  with  standardisation,  time sync and 

correct nomenclature and station event logger need to be ensured by users at the 

station of their respective control area.  

A.12.6 Deliberation on this subject was done during 50th & 51st PSC meeting. Details were 

received from UP & Haryana only.

A.12.7 In view of above, all the constituents were requested share the updated details w.r.t.  

availability  and  standardisation  of  disturbance  recorder  and  event  logger  at  the 

station of their respective control area in format attached as Annexure-XIV. 
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Decision taken by Forum

PSC  forum  requested  all  the  members  to  share  the  status  of availability  and 

standardisation of disturbance recorder and event logger at the station of their control 

area and ensure the standardisation of recording instruments at all  the stations of 

their control area.

A.13. Analysis of the tripping events occurred during July-2024 to August-2024 and 

status of remedial action taken (agenda by NRLDC)

A.13.1 Followings were discussed as below:

a) Frequent  forced  outages  of  transmission  elements  in  the  month  of 

August’24:

The following transmission elements  were frequently  tripping during the month of 

August’24: 

S. No. Element Name

No.  of 

forced 

outages

Utility/SLDC

1
220 KV Anta(NT)-Sakatpura(RS) (RS) Ckt-

1
4 NTPC/Rajasthan

2
220 KV DandhariKalanI(PS)-Ludhiana(PG) 

(PSTCL) Ckt-2
3 PG/Punjab

3 220 KV NAPP(NP)-Khurja(UP) (UP) Ckt-1 6 NAPP/UP

4
220 KV Saharanpur(PG)-Shamli(UP) (UP) 

Ckt-1
4 PG/UP

5 400 KV Agra-Unnao (UP) Ckt-1 4 UP

6 400 KV Bhadla-Merta (RS) Ckt-1 5 Rajasthan

7 400 KV Dadri(NT)-Panipat(BB) (PG) Ckt-1 3 NTPC/PG

The complete details are attached at Annexure-XV.

Discussion during the meeting:

i. 220 KV Anta(NT)-Sakatpura(RS) (RS) Ckt-1: NRLDC representative raised con-

cern over frequent incidents of faults and non-operation of A/R at Sakatpura end. 
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Rajasthan representative informed that two of the fault incidents occurred due to 

flashover of disc insulators and regarding non-operation of A/R, it was informed 

that relay penal is old, same is planned to be replaced with new within one month.

ii. 220 KV DandhariKalanI(PS)-Ludhiana(PG) (PSTCL) Ckt-2: NRLDC representat-

ive raised concern over non-operation of A/R at Dandharikalan(PS) end. Punjab 

representative informed that in Main-2 relay, A/R lockout was coming. Issue in PSL 

(feedback of CB through auxiliary contacts) was found and same has been recti-

fied. 

iii.220 KV NAPP(NP)-Khurja(UP) (UP) Ckt-1:   NRLDC representative raised con-

cern over frequent trippings of transmission lines connected at 220kV NAPP in the 

recent past. As per details available at NRLDC, 220kV NAPP(NP)-Khurja(UP) line 

tripped 16 (sixteen) times during the year 2024, A/R operation was also not ob-

served at Khurja end during most of the incidents . Being a Nuclear Power Station,  

evacuating  transmission  lines  are  important  and  critical  for  safe  evacuation  of 

power. Such frequent tripping of evacuating transmission lines may lead to chal-

lenges in safe evacuation of generation at NAPP, which is a must run generating 

station. It is desirable that the transmission system remains intact and in healthy 

condition.

iv.220 KV Saharanpur(PG)-Shamli(UP) (UP) Ckt-1:  NRLDC representative raised 

concern over frequent incidents of faults and non-operation of A/R in line. UP rep-

resentative informed that most of the faults occurred due to flashover of disc insu-

lators, damaged insulators have been replaced. Regarding non-operation of A/R, it 

was informed that A/R is healthy and operational at Shamli(UP) end and it was 

successful during some  of the transient fault cases. However, A/R is off at Shar-

anpur(PG) end. NRLDC requested POWERGID to share the status of A/R opera-

tion at their end and ensure proper operation of A/R during single phase to earth  

fault.  POWERGRID(NR-1)  representative  informed that  there  is  no  direction  to 

OFF the A/R in line. However, they will review the status of A/R operation at Bagh-

pat(PG) and shall ensure its proper operation in future.

v. 400 KV Agra-Unnao (UP) Ckt-1: NRLDC representative raised concern over fre-

quent incidents of faults and non-operation of A/R during some incidents. UP rep-

resentative informed that tripping on 3rd August was due to pole discrepancy and 
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on 28th A/R didn’t operate at Unnao end. Fault was in Z-2 from Unnao end. During 

investigation, PLCC channel-1 was found unhealthy, and channel-2 was in OFF 

condition during the event. Channel-2 has been taken into service and status of 

healthiness of channel-1 will be confirmed. 

vi.400 KV Bhadla-Merta (RS) Ckt-1: NRLDC representative raised concern over fre-

quent incidents of faults. Rajasthan representative informed that there was incident 

of tower collapse of this line during which ERS was installed. There was some 

design related defect in ERS due to which ph-ph faults were occurring. During 1st 

week of September, ERS has been removed and healthy tower has been installed. 

Further incidents was such fault not occurring now. 

vii. 400  KV Dadri(NT)-Panipat(BB)  (PG)  Ckt-1: NRLDC representative  raised 

concern over frequent incidents of faults and non-operation of A/R at Dadri(NTPC) 

end. Non submission of DR/EL from Dadri end was also highlighted. NTPC repres-

entative stated that they will  look into the issue and share the updated on the 

same. 

A.13.2 NRLDC representative  emphasized  that  A/R  (auto  re-closer)  issue  was  found  in 

many of these tripping. He sensitized all the utilities to ensure healthiness/in service 

of  A/R  in  220  kV  and  above  transmission  lines  in  compliance  to  CEA  Grid 

Standards. He further informed that most of the tripping are transient in nature but 

due to non-operation of A/R, it resulted into tripping of the transmission element thus 

reducing the reliability of the grid. All the utilities shall endeavour to keep auto re-

closer  in  service  and  healthy  condition  of  220  kV  and  above  voltage  level 

transmission line. The issue of time syncing of DR/EL at many of the stations was 

highlighted, constituents were requested to ensure the time syncing of DR/EL. In 

addition, necessary actions also need to be taken to ensure the Right of Way and 

other operation & maintenance issues to minimize the frequent faults in the line. All 

utilities agreed for the same. 

PSC  forum  reiterated  that  frequent  outages  of  such  elements  affect  the 

reliability and security of the grid. Members were requested to investigate such 

frequent outages and share the suitable remedial measures taken/being taken 

in this respect.
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b) Protection related issues in  multiple  elements tripping  and status  of  re-

medial measures:

In some of the tripping incidents occurred during July-August 2024, there was some 

issues related to protection system. List of the such tripping incidents is attached as 

Annexure-XVI. Concerned utilities were requested to apprise the status of remedial 

actions to forum. 

Discussion during the meeting:

i. Frequent  tripping of  220 KV Khara(UP)-Saharanpur(PG)  (UP)  Ckt-1 during 

July24: 

NRLDC representative stated that during 222nd OCC meeting UP intimated that 

static/electromechanical relays at Khara(UP) will be replaced by numerical relay. 

UP was requested to apprise forum about present status. 

UP  representative  informed  that  new  relay  is  available  at  site.  Relay  will  be 

replaced during lean season as per the shutdown opportunity. 

ii. Frequent tripping of 400 KV Bikaner-Bhadla (RS) Ckt-1 during July24: 

NRLDC representative stated that during 222 OCC meeting Rajasthan intimated 

that a) issue in BCU at Bikaner end due to which command is not reaching to 

breaker. b) dead time setting in A/R, it seems that it is kept as 600msec which 

need to be ~1sec

Rajasthan representative informed that protection system is not healthy at both the 

stations and dead time is also as per standard (1sec).

iii.Multiple elements tripping event at Baghpat(PG) & Baghpat(UP):

NRLDC representative  stated that  A/R operation  was not  observed in  220 KV 

Baghpat(PG)-Baghpat(UP) (UP) Ckt-1 on B-N fault.

POWERGRID(NR-1) representative informed that there is no direction to OFF the 

A/R in line. However, they will review the status of A/R operation at Baghpat(PG) 

and shall ensure its proper operation in future.

iv.Multiple  elements tripping event  at  Ziankote(J&K) & Amargarh(INDIGRID): 

NRLDC representative asked J&K to apprise the forum about  status of  carrier 

communication and A/R scheme implementation at Ziankote end. 
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J&K representative was not present in the meeting. 

INDIGRID  representative  informed  that  PLCC is  not  installed  at  Ziankote  end 

therefore, line is charged without carrier aided tripping since commissioning and Z-

2 time delay is kept as instantaneous (0 sec).

MS NRPC instructed to prepare a dedicate agenda for discussion with J&K 

and conduct a separate meeting with J&K to discuss the issues and status of 

follow up action at J&K end. 

v. Multiple elements tripping event at Patiala(PG):  NRLDC representative asked 

POWERGRID(NR-2) to apprise the forum about status of replacement of bus bar 

relay.

POWERGRID(NR-2)  representative  informed  that  LOA  was  placed  last  year, 

material yet not received due to delay in supply. Continuous follow ups are being 

done for expeditious delivery of material. Thereafter, new bus bar protection will be 

implemented.  

vi.Multiple elements tripping event at Mandaula(PG), Bawana(DTL) & Maharani 

Bagh(PG): NRLDC representative asked POWERGRID(NR-1) about the reason of 

tripping of 400 KV Mandala(PG)-Maharani Bagh(PG) (DTL) Ckt-1 from Mandaula 

end during the event without any fault on the line.  

POWERGRID(NR-1)  representative  informed  that  issue  was  found  in  tripping 

initiation logic in Main-1 relay at Mandaula end which led to undesired tripping of 

line from Mandaula end. Same has been rectified. 

vii. Multiple elements tripping event at Nara(UP): NRLDC representative asked 

UP to share the status of work related to relay communication cables replacement 

of Muzaffarnagar & Jansath Ckt bay at Nara(UP) S/s. 

UP representative informed that earlier assumed reason was wrong. Actual issue 

identified is that new distance protection relays were installed in Roorkee, Jansath 

& Muzaffarnagar line. During this work, tripping of these bays through bus bar was 

not completely configured (96 relay). Due to this, on LBB operation of Matore bay, 

bus bar protection initiated tripping command however aforementioned three lines 

didn’t trip and later tripped on remote end Z-2/Z-3 protection operation. Now, this 

Page 28 of 61

CEA-GO-17-13(11)/1/2023-NRPC I/43569/2024



52nd Protection Sub-Committee Meeting (20th September, 2024)-MoM

issue has been resolved and recent operation of bus bar protection at Nara(UP) on 

10th September was correct. 

viii. Multiple elements tripping event at Vishnuparyag HEP: NRLDC represent-

ative asked UP to share the status of remedial action taken w.r.t. O/C protection 

applied on bus coupler at Vishnuprayag.

UP representative informed that Vishnuprayag HEP kept O/C protection setting 

due to  safety  concern.  However,  now they have increased the  O/C protection 

setting at bus coupler from 2*In to 6*In. 

. 

ix.Multiple elements tripping event at Bawana(DV), Mundka (DV) & Maharani-

bagh(PG): NRLDC representative asked DTL about the status of remedial action 

taken for issue of overreaching of distance relays at Mundka(DTL) end. 

DTL representative informed that there was issue in blinder setting of Z-2 in Main-2 

relay (D60) at Mundka end. Necessary changes in PSL of relay has been done.  

c) Analysis of the tripping events occurred during July-2024 to August-2024 

and status of remedial action taken:

The  list  of  major  tripping  events  occurred  during  July-2024  to  August-2024  is 

attached  as  Annexure-XVII.  Concerned  constituents/utilities  were  requested  to 

share the detailed analysis of the tripping elements along with status of remedial  

action taken/to be taken.

A.13.3 As per IEGC clause 37.2 (c), Disturbance Recorder (DR), station Event Logger (EL), 

Data Acquisition System (DAS) shall be submitted within 24 hrs of the event and 

as per IEGC clause 37.2 (e), the user shall submit a detailed report in the case of 

grid disturbance or grid incidence within one (1) week of the occurrence of event to  

RLDC and RPC

Tripping Events

A. Multiple elements tripping at 400/220kV Akal(RS) 06th July 2024, 05:26 hrs

1. Discussion during the meeting:
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a. Brief of the event shared by NRLDC representative based on detail 

available is as follows:

 400/220kV Akal(RS) has one and half breaker scheme at 400kV level 

and double main and transfer bus scheme at 220kV level.

 During antecedent condition, incoming power at Akal(RS) S/s through 

220 KV Akal-Akal(Suzlon) (RS) D/C and 220 KV Akal-Mulana (RS) Ckt 

were approx. 235 MW and 125 MW respectively.

 As reported, at 05:26 hrs, R-phase conductor of 220 KV Akal-Akal(Su-

zlon) (RS) ckt-2 broke at a distance of approx. 160m from Akal(RS) 

S/s which caused R-N phase to earth fault and subsequently 220 KV

 Akal-Akal(Suzlon)  (RS)  ckt-2  tripped  on  zone-1  distance  protection 

from Akal(RS) end.

 As per PMU at ASPS1(IP), R-Y phase to phase fault followed by R-N 

phase to earth fault with fault clearance time of 80msec and 80msec 

respectively are observed.

 At the same time, 220 KV Akal-Akal(Suzlon) (RS) Ckt-1 and 220 KV 

Akal-Mulana (RS) Ckt also tripped from Akal(RS) end ( Reason of trip-

ping yet to be received).

 During this event, dip in Rajasthan wind generation of approx. 1800 

MW is observed out of which approx. 1150 MW recovered within 10 

minutes. (As per SCADA).

 As per SCADA, no change in demand is observed in Rajasthan control 

area.

 As  per  SCADA,  change  in  Rajasthan  wind  generation  of  approx. 

168MW is observed. 

 Major observations:

 Reason for tripping of 220 KV Akal-Akal(Suzlon) (RS) Ckt-1 and 

220 KV Akal-Mulana (RS) Ckt need to be shared.

 SCADA data was freeze during the event. Availability and healthi-

ness of SCADA data need to be ensured.

 DR/EL (.dat/.cfg  file)  of  all  tripped elements  along with  detailed 

tripping report and remedial action taken report need to be shared.

 Trippings at Akal(RS) S/s are not recorded in SCADA SOE. Avail-

ability of SCADA SOE data needs to be ensured.

Page 30 of 61

CEA-GO-17-13(11)/1/2023-NRPC I/43569/2024



52nd Protection Sub-Committee Meeting (20th September, 2024)-MoM

b. Rajasthan representative and others informed the following:

 220kV Akal-Suzlon D/C are on same tower (D/C tower).  B-ph con-

ductor  of  Suzlon ckt-2  snapped at  distance approx.  400meter  from 

Akal end, this fault converted into Y-B fault. Further after ~200msec, 

snapped conductor of Suzlon ckt-2 touched Suzlon ckt-1 also. 

 Both 220kV Akal-Suzlon ckt-1&2 tripped from Akal  end on distance 

protection operation in Z-1. 

 220kV Akal-Mulana ckt tripped on undervoltage protection from Mu-

lana end. 

NRLDC representative raised concern over non submission of DR/EL files due 

to  which  complete  analysis  of  the  event  couldn’t  done.  During  the  event, 

significant  quantum  of  RE  generation  was  affected  therefore,  complete 

analysis,  findings  of  shortcomings  and  subsequent  remedial  actions  are 

important to avoid such event in future. Issue of phase sequence was also 

highlighted (reported fault signature is not matching with PMU fault signature). 

Forum’s Recommendations: 

 Timely submission of disturbance recorder (DR) and event logger (EL) 

files need to be ensured. As per IEGC clause 37.2 (c), Disturbance 

Recorder (DR), station Event Logger (EL),  Data Acquisition System 

(DAS) shall be submitted within 24 hrs of the event.

 Detailed analysis along with remedial action taken report need to be 

shared.

 Issue of mismatch in phase sequence need to be resolved. 

B. Multiple  elements tripping at  400/220kV Bhadla(RS)  on 30th July 2024, 

11:38 hrs

1. Discussion during the meeting:

a. Brief of the event shared by NRLDC representative based on details 

available is as follows:

 400/220kV Bhadla(RS) has double main and transfer bus arrangement 

at 220kV side.
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 During antecedent condition, 220 kV Bhadla(RS)-Saurya Urja-2 and 

220kV Bhadla(RS)-RSDCL I Ckt-2 were carrying approx. 242 MW & 

128 MW respectively (reported data).

 As reported, at 11:38hrs, B-ph jumper of 220kV Bhadla(RS)-Saurya 

Urja Ckt-2 snapped from Main Bus at Bhadla(RS) which led to tripping 

of 220kV Bhadla(RS)-Saurya Urja Ckt-2.

 During the same time, 220 kV Bus sectionalizer-I (Bay no. 09) and 220 

kV Bus Coupler-I (Bay no. 13) at Bhadla(RS) also tripped due to B-N 

phase to ground fault (As per PMU, Y-N fault; phase sequence issue is 

observed).

 Further as reported, 220kV Bhadla(RS)-RSDCL I  Ckt-2 also tripped 

from RSDCL I end only due to LBB operation at the same time (exact 

reason of LBB operation yet to be shared).

 As per PMU at Bhadla(PG), Y-N phase to ground fault is observed 

with delayed fault clearing time of 160 ms.

 As per SCADA, change in solar generation of approx. 905MW is ob-

served in Rajasthan control area.

 As reported by SLDC Rajasthan, approx. 370 MW of solar generation 

loss occurred in Rajasthan control area and there is total approx. 730 

MW  reduction  in  solar  generation  by  RE  plants  connected  at 

Bhadla(RS).

 Major observations:

 Exact reason of LBB operation at RSDCL need to be shared.

 Phase sequence issue need to be resolved at the earliest.

 Tripping is not  recorded in SCADA SOE. Availability of  SCADA 

SOE data needs to be ensured.

 DR/EL (.dat/.cfg file) along with tripping report need to be shared 

for each element from both the ends.

 Remedial action taken report to be shared.

b. Rajasthan representative and others informed the following:

 Fault occurred due to snapping of bus post jumper of 220kV Bhadla-

Saurya Urja ckt-2 at Bhadla end leading to bus fault on 220kV Bus B. 

 Bus bar protection is not in service at 220kV Bhadla(RS). Commission-

ing work of the same is in process and it is getting delayed due to non-
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availability of shutdown of bus sectionalizer. However, it will be exped-

ited. 

 As bus bar protection is not available, time graded overcurrent protec-

tion has been implemented on bus sectionalizer to isolate the faulty 

bus section and to avoid complete blackout of station. 

 However, during this event, both bus sectionalise-1&2 opened due to 

delayed opening of bus sectionliser-1. 

 To avoid such incident in future, plug setting of bus sectionalise-2 has 

been increased from 20% to 30%. 

 Regarding reason of LBB operation at RSDCL, it was informed that 

analysis in this regard is yet to be done. DR files are not received yet 

from site. 

NRLDC representative requested Rajasthan to identify the root cause of LBB 

operation at RSDCL. Incidents of LBB operation at RSDCL were reported in 

past also. Therefore, root cause behind this maloperation need to be identified 

and any shortcomings in protection system may be rectified. Issue of phase 

sequence was also highlighted (reported fault signature is not matching with 

PMU fault signature). 

Forum’s Recommendations: 

 Commissioning  of  Bus  bar  protection  at  220kV  bus  at  400/220kV 

Bhadla(RS) need to be expedited.

 Timely submission of disturbance recorder (DR) and event logger (EL) 

files need to be ensured. As per IEGC clause 37.2 (c), Disturbance Re-

corder (DR), station Event Logger (EL), Data Acquisition System (DAS) 

shall be submitted within 24 hrs of the event.

 Detailed analysis along with remedial action taken report need to be 

shared.

 Issue of mismatch in phase sequence need to be resolved. 

C. Multiple elements tripping at 220kV Chinhat(UP) on 01st July 2024, 00:15 

hrs

1. Discussion during the meeting:
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a. Brief of the event shared by NRLDC representative based on detail 

available is as follows:

 220kV Chinhat(UP) has main and transfer bus scheme at 220kV level.

 During  antecedent  condition,  incoming  power  at  Chinhat(UP)  was 

through 220kV Satrikh ckt (~100MW), Kursi Road ckt (~30MW) and 

Lucknow(PG) ckt (~80MW) and outgoing power was through 220kV

 Gomatinagar ckt (~30MW) and load at Chinhat(UP) S/s (~90MW). All 

220kV lines and ICTs connected to 220kV main bus at Chinhat(UP) 

S/s. 220kV Chinhat-LMRC D/C is radial line from Chinhat(UP) S/s.

 As reported, at 00:15 hrs, LA of 220 KV Chinhat-Satrikh Road (UP) 

Ckt bay burst at Chinhat(UP) S/s which caused R-N phase to earth 

fault.

 On  this  fault  220kV  lines  from Chinhat(UP)  to  Satrikh  Road  (UP), 

Gomtinagar (UP), Kursi Road (UP) & Lucknow_1(PG) tripped (Reason 

of tripping and type of protection operated for all elements yet to re-

ceive).

 Due to these trippings at Chinhat(UP) S/s, 220kV Chinhat-LMRC D/C, 

220/132kV ICT-1 & 2 became dead and blackout occurred at 220kV 

Chinhat(UP) S/s.

 As per PMU at Lucknow(PG), R-N phase to earth fault with delayed 

fault clearance of 440msec is observed (reason for delayed fault clear-

ance yet to receive).

 As per SCADA, change in demand of approx. 195 MW in UP control 

area.

 Major observations:

 Reason for delayed fault clearance need to be shared.

 Type of protection operated in tripping of all elements need to be 

shared. 

 DR/EL (.dat/.cfg file) of all the tripped elements along with detailed 

tripping report need to be shared.

 Remedial action taken report to be shared.

b. UP representative and others informed the following:

Page 34 of 61

CEA-GO-17-13(11)/1/2023-NRPC I/43569/2024



52nd Protection Sub-Committee Meeting (20th September, 2024)-MoM

 Fault occurred on 220kV Chinhat-Satrikh Road line due to damage of 

R-ph  LA  at  Chinhat  end.  Distance  protection  relay  of  the  line  got 

blocked due to initiation of Power Swing Blocking (PSB).

 Thereafter, fault cleared with the tripping of adjacent lines from remote 

end in Z-2. 

 Distance relay of Satrikh Road line was found OKAY during testing. 

Double earthing also found in PT of this line at Chinhat end however 

this wouldn’t have led to initiation of PSB. Issue related to earthing has 

been rectified. 

 220kV Bus coupler at Satrikh Road also tripped during this event due 

to sensitive overcurrent protection on bus coupler. This issue also has 

been rectified.

 In Gomati Nagar line, back up E/F protection operated at Chinhat end 

due to non-configuration of direction feature. Same has been incorpor-

ated. 

NRLDC representative raised concern over non submission of DR/EL files and 

requested UP to share the DR/EL files w.r.t. this event. 

Forum’s Recommendations: 

 Proper operation of protection system needs to be ensured. 

 Any issue in protection settings may be revised and corrected. 

 Timely submission of disturbance recorder (DR) and event logger (EL) 

files need to be ensured. As per IEGC clause 37.2 (c), Disturbance 

Recorder (DR), station Event Logger (EL),  Data Acquisition System 

(DAS) shall be submitted within 24 hrs of the event.

D. Multiple elements tripping at 400/132kV Mau(UP) at 07th July 2024, 11:44 

hrs

1. Discussion during the meeting:

a. Brief of the event shared by NRLDC representative based on detail 

available is as follows:

 400/132kV Mau(UP)  has  double  main  and  transfer  bus  scheme at 

400kV level.
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 During antecedent condition, 400 KV Azamgarh-Mau (UP) Ckt, 400 KV 

Mau(UP)-Balia(PG) (PG) Ckt & 400/132 kV 200 MVA ICT-3 connected 

to  400kV  bus-1  and  400kV  Mau-Rasra  (UP)  ckt,  400/132/33kV 

200MVA  ICT-1  &  2  connected  to  400kV  bus-2.  400  KV 

Anpara_B(UPUN)-Mau(UP)  (UP)  Ckt  was  not  in  service  during  the 

event.

 As reported, at 11:44 hrs, B-phase CT of 400 KV Azamgarh-Mau (UP) 

Ckt burst which caused bus fault on 400kV bus-1 which led to bus bar 

protection operation on 400kV bus-1 at Mau(UP) S/s.

 As per PMU at Azamgarh(UP), B-N phase to earth fault converted into 

Y-B phase to phase fault with delayed fault clearance time of 560ms is 

observed 

 Due to bus bar protection operation, all elements connected to 400kV 

bus-1 (400kV Azamgarh(UP) ckt, Balia(PG) ckt and 400/132 kV 200 

MVA ICT-3) tripped at 400kV Mau(UP) S/s.

 As per SCADA, change in demand of approx. 60 MW in UP control 

area.

 Major observations:

 Nature of fault and reason for delayed fault clearance need to be 

shared.

 Reason for delayed operation of bus bar protection and protection 

settings at Mau(UP) S/s need to be shared. 

 DR/EL (.dat/.cfg file) of all the tripped elements along with detailed 

tripping report need to shared.

 Remedial action taken report to be shared.

b. UP representative and others informed the following:

 Fault  occurred  on  400kV Mau-Azamgarh  line  (connected  at  400kV 

Bus-1) due to damage of B-ph CT at Mau end. 

 Distance protection at Mau end sensed fault in Z-1 with ~25kA and ini-

tiated tripping. However, B-ph pole got stuck and CB failed to open. 

 LBB should have operated instantaneously however due to lack of suf-

ficient current it didn’t operate. 

 Further after ~280msec, fault converted into Y-B phase to phase fault. 

With the inclusion of Y-ph, sufficient current received in LBB CT core 
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and after further ~200msec, LBB initiated tripping to all the elements 

connected at 400kV bus-1.

NRLDC representative raised concern over no submission of DR/EL files and 

requested UP to share the DR/EL files w.r.t. this event. 

Forum’s Recommendations: 

 Proper operation of protection system needs to be ensured. 

 Routine  maintenance  of  circuit  breakers  and  their  associated  equip-

ment’s need to be done to avoid frequent incidents of breaker failure.

 Timely submission of disturbance recorder (DR) and event logger (EL) 

files need to be ensured. As per IEGC clause 37.2 (c), Disturbance Re-

corder (DR), station Event Logger (EL), Data Acquisition System (DAS) 

shall be submitted within 24 hrs of the event.

E. Multiple elements tripping at 400/220kV Lucknow(UP) on 14th July 2024, 

15:53 hrs

1. Discussion during the meeting:

a. Brief of the event shared by NRLDC representative based on detail 

available is as follows:

 400/220kV Lucknow(UP) has double main and transfer bus scheme at 

220kV level.

 During  antecedent  condition,  400/220kV  500  MVA  ICT-1  &  2, 

220/132kV 200 MVA ICT-1 & 2, 220kV Lucknow-Hardoi Road (UP) ckt 

& 220kV Lucknow-Unnao (UP) ckt were connected to 220kV bus-1 

and

 220kV lines from Lucknow(UP) to Bachrawan, Gomatinagar, Kanpur 

Road & 220/132kV 200MVA ICT-1 & 2 connected to 220kV bus-2 at 

220kV Lucknow(UP) S/s. 220kV Lucknow-Kanpur Road (UP) ckt was 

not in service during the event.

 As reported, at 15:53 hrs, R-N phase to earth fault occurred on 220kV 

bus-1 which led to tripping of all elements connected to 220kV bus-1 at 

220kV Lucknow(UP). Bus bar protection failed to operate and 400/220 
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kV 500 MVA ICT-1 & 2 tripped on LBB protection (Type of protection 

operated in tripping of other elements is yet to receive)

 As per PMU at Lucknow(PG), R-N phase to earth fault with delayed 

fault clearance time of 880ms is observed (Reason for delayed fault 

clearance is yet to receive).

 As per SCADA, change in demand of approx. 280 MW in UP control 

area. However, approx. 250 MW load loss in UP control area as per 

SLDC-UP.

 Major observations:

 Reason of fault and reason for delayed fault clearance at 220kV 

Lucknow(UP) S/s need to be shared.

 Reason for failed operation of bus bar protection at 220kV Luc-

know(UP) S/s need to be shared. 

 Relay flag details and type of protection operated for all tripped el-

ements need to be shared.

 DR/EL (.dat/.cfg file) of all the tripped elements along with detailed 

tripping report need to shared.

 Remedial action taken report to be shared.

b. UP representative and others informed the following:

 220kV Bus A & B were running in split mode. Fault on 220kV Bus-A 

occurred due to conductor drop by bird on Bus-A.

 Bus bar protection didn’t operate as it was in blocked condition due to 

CT supervision alarm which was already persisting due to already ex-

isting fault in CT circuit.

 During inspection it was found that CT ratio configuration in bus bar re-

lay of 02 number of bays were incorrect. Actual CT ration was 800:1 

and in bus bar relay it was configured as 1000:1. This issue has been 

rectified now.

 Reason of tripping of 400/220kV ICT on LBB protection is not identified 

yet. 

 As a remedial measure, process of replacing bus bar relay with numer-

ical bus bar has been started.

Forum’s Recommendations: 
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 Healthiness of protection system need to be ensured. Proper operation 

of protection system needs to be ensured. 

 Replacement of bus bar relay with numerical bus bar relay need to be 

expedited.

 Timely submission of disturbance recorder (DR) and event logger (EL) 

files need to be ensured. As per IEGC clause 37.2 (c), Disturbance Re-

corder (DR), station Event Logger (EL), Data Acquisition System (DAS) 

shall be submitted within 24 hrs of the event.

F. Multiple  elements tripping at  400/220kV Muzaffarnagar(UP) on 21st Au-

gust 2024, 09:02 hrs

1. Discussion during the meeting:

a. Brief of the event shared by NRLDC representative based on detail 

available is as follows:

 During antecedent condition, 400/220kV 315 MVA ICT-1, 400/220kV 

500 MVA ICT-4, 220kV Muzaffarnagar-Shamli (UP) Ckt, 220kV Muzaf-

farnagar-Khatauli (UP) Ckt, 220kV Muzaffarnagar-Badhni kalan (UP) 

Ckt & 220/132kV 160MVA ICT-4 were connected to 220kV bus-1 and 

400/220 kV 315 MVA ICT-2, 400/220 kV 315 MVA ICT-3, 220kV Muz-

affarnagar-Charla (UP) Ckt, 220kV Muzaffarnagar-Jansath (UP) Ckt & 

220/132kV 160MVA ICT-5 were connected to 220kV bus-2 at Muzaf-

farnagar(UP) S/s. Bus coupler of 220kV bus-1 and 220kV bus-2 was in 

ON condition and 220kV Muzaffarnagar-Nara (UP) Ckt was not in ser-

vice (under shutdown) during the tripping event. 

 As reported, at 09:02 hrs, R-N phase to earth fault occurred on 220kV 

Muzaffarnagar-Badhni kalan (UP) Ckt with fault distance of 3.8km from 

Muzaffarnagar(UP) end and 20.4km from Badhni kalan(UP) end. Fault 

was sensed in zone-1 from both ends.

 On this fault 220kV Muzaffarnagar-Badhni kalan (UP) Ckt tripped from 

Badhni kalan end on zone-1 distance protection on R-N fault. During 

fault clearing process at Muzaffarnagar(UP) end, R-phase CB inter-

rupting  chamber  got  damaged  which  resulted  into  continuation  of 

sparking between R phase male contact and R phase dropper wire of 
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breaker. The circuit breaker operated mechanically (auxiliary contacts 

operated properly) and thus breaker status reflected as OPEN. 

 As breaker didn’t open completely (sparking between R phase male 

contact and R phase dropper wire of breaker was still there), fault was 

not cleared yet. Due to continuous fault feeding 400/220kV 315MVA 

ICT-1 & 2 and 400/220kV 500 MVA ICT-4 tripped on directional earth 

fault protection and 400/220kV 315 MVA ICT-3 tripped on back up im-

pedance protection. 220 kV Charla line, 220 kV Jansath line and 220 

kV shamli line tripped from remote ends on zone-3 distance protection 

(it is confirmed from respective DRs also).

 Ideally, this fault would have been cleared by LBB protection of Badhni 

kalan bay, but as CB status changed from ON to OFF due to proper 

operation of breaker auxiliary contacts, LBB initiation got reset.  

 Further,  as  reported,  bus  bar  protection  of  220kV bus-1  at  Muzaf-

farnagar(UP) also operated after 1 second of fault starting time due to 

persisting differential current.

 As per DR of bus bar protection at Muzaffarnagar(UP), busbar protec-

tion operated on 220kV bus-1 after 1.05 second of fault starting time. 

On this, all remaining elements also tripped which were connected to 

220kV bus-1 i.e. 220kV Muzaffarnagar-Khatauli (UP) Ckt, 220/132kV 

160MVA ICT-4 and bus coupler of 220kV bus-1 and bus-2.

 As per PMU at Meerut(PG), R-N phase to earth fault with delayed fault  

clearing time of 1080 msec is observed. 

 As per SCADA, load loss of approx. 290 MW in UP control area. How-

ever, SLDC-UP reported load loss of 127 MW in UP control area.

 Major observations:

 Logic of  identification of  breaker  ON & OFF status may be re-

viewed if needed. 

 Reason for bus bar protection operation need to be shared. 

 Remedial action taken report to be shared.

b. UP representative and others informed the following:

 R-N Fault  occurred on 220kV Badhai kalan line due to snapping of 

OPGW. 
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 On this fault, distance protection of this line at Muzaffarnagar end initi-

ated  tripping  command.  Auxiliary  contact  of  the  R-ph  pole  of  CB 

opened but mechanically it didn’t open completely, and sparking was 

persisting.

 In bus bar protection (SEL make relay) logic for bay assignment is 

based on the AND logic on 52A (braker auxiliary contact status) & 89A 

(isolator status).

 During this  event,  auxiliary  contact  of  the R-ph pole of  CB opened 

leading to isolation of Badhai Kalan bay from Bus-1 in bus bar logic. 

Due to this, LBB protection also not operated.

 Now, in actual, fault was of through fault nature but due to isolation of 

this bay from bus bar logic, differential current reading of ~8kA was 

coming in bus bar relay.

 However, operation of bus bar protection got delayed by 1sec. As fault 

was of through fault nature and there is logic to increase the slope (I 

diff pick up) for 1sec to avoid undesired tripping due to CT saturation 

during through fault cases. In this case it increased from 60% to 80%. 

 After 1sec, when slope again reduced back to 60%, on the already ex-

isting reading of bus bar differential of ~8kA, bus bar protection initi-

ated tripping command, and all the elements connected to 220kV Bus-

1 tripped.

 To avoid such event in future, it is proposed to exclude the status of 

52A (braker auxiliary contact status) in bay assignment logic. Isolator 

status may also serve the purpose of proper operation of bus bar pro-

tection. 

Forum’s Recommendations: 

 Healthiness and proper operation of protection system need to be en-

sured.

 Necessary changes in logic of bay assignment may be done to ensure 

reliable operation of LBB and bus bar protection. 

G. Multiple elements tripping at 220kV Palli(HR) on 16th July 2024, 22:10 hrs

1. Discussion during the meeting:
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a. Brief of the event shared by NRLDC representative based on detail 

available is as follows:

 During antecedent condition, 220 kV Palli S/S importing load from 220 

KV Samaypur (BB)-Palli (HV) (HVPNL) Ckt-1 & Ckt-2, 220 KV Bad-

shahpur (HV)-Palli (HV) (HVPNL) Ckt-1 & ckt-2 and 220 KV Sector-56 

(Gurgaon) -Palli (HV) (HVPNL) Ckt-1 & Ckt-2 and feeding that load to 

220 KV Palla (HV) (Sec-46) & 220 KV Palli (2*100MVA+1*160MVA) 

S/S.

 As reported, to manage the line loading on sector-72 Gurgaon ckt, 220 

KV Sector 52 (HV) (Sec-56 Gurgaon)-Palli (HV) (HVPNL) Ckt-1 was 

opened at 22:10 hrs on the instruction of SLDC-Haryana. This led to 

sparking on the 220 KV Sector 52 (HV) (Sec-56 Gurgaon)-Palli (HV) 

(HVPNL) Ckt-2 at Palli S/S end.

 At the same time, busbar protection operated at 220kV Palli(HV) due 

to which all the elements connected to 220kV Bus-1 and 2 at Palli(HV) 

tripped and complete blackout occurred at Palli(HV) S/s.

 As per PMU, R-Y phase to phase fault with delayed fault clearing time 

of 880 ms was observed. 

 As per SCADA, change in demand of approx. 600 MW and 980 MW in 

Delhi and Haryana control area respectively were observed. However, 

as reported,  approx.  400 MW load loss occurred at  Palli  & Sec-46 

(Faridabad). Rest of the change in demand is suspected due to stalling 

of induction motor.

 Major observations:

 Exact reason, location and nature of fault need to be shared.

 Reason of delayed clearance of fault need to be shared.

 Reason of tripping of multiple elements.

 Feeder-wise load loss details need to be shared.

 SCADA data issue was observed at 220/66kV Palli(HV) during the 

event. Availability and healthiness of SCADA data need to be en-

sured.

 DR/EL (.dat/.cfg file) of all tripped elements need to be shared.

 Remedial action taken report need to be shared.

b. Haryana representatives and others informed the following:
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 Ph-Ph fault occurred due to snapping of R-ph jumper of 220kV Palli-

Gurgaon Sec 56 ckt-2 which fall on Y-ph. 

 On this fault, CB of Gurgaon Sec 56 end opened however, breaker of  

Palli end failed to open. LBB protection also didn’t operate, and fault 

persisted.

 After few msec, conductor fall on jack bus and created bus fault. On 

this, bus bar protection operated and due to bus tied condition (incor-

rect isolator status) elements connected to both the 220kV bus at Palli 

tripped. 

 Overhauling of CB and routing maintenance has been recommended 

to the site.

 On query of sequence of event, it was informed that time is not synced 

in DR & EL therefore sequence of event couldn’t be ascertained.

 On non availability of SCADA data, it was informed that SCADA sys-

tem at Palli S/s is not healthy.

NRLDC representative requested to resolve following issues:

 Healthiness of SCADA system and availability of SCAD data during 

grid event.

 Time sync issue of recording instrument.

 Correct isolator status needs to be ensured.

Forum’s Recommendations: 

 Healthiness and proper operation of protection system need to be en-

sured.

 Time sync and standardisation of recording instrument (DR/EL) need 

to be ensured.

 Timely submission of disturbance recorder (DR) and event logger (EL) 

files need to be ensured. As per IEGC clause 37.2 (c), Disturbance 

Recorder (DR), station Event Logger (EL),  Data Acquisition System 

(DAS) shall be submitted within 24 hrs of the event.

H. Multiple  elements  tripping  at  220kV  Khodri(Utt)  on  19th July  2024  at 

21:31hrs:
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1. Discussion during the meeting:

c. Brief of the event shared by NRLDC representative based on detail 

available is as follows:

 During antecedent condition, all the four 30MW units of Khodri and 60 

MW units of Chhibro were running and total active power generation of 

Khodri  and  Chhibro  was  approx.  89  MW  and  196  MW  (as  per 

SCADA). Total generation of Chhibro was evacuating through 220 KV 

Khodri-Chhibro (UK) Ckt-1 & 2.

 As reported, at 21:31 hrs,  while taking out 30MW Khodri  Unit-2, B-

phase pole of CB of Unit-2 did not open. This led to LBB protection op-

eration which further resulted in tripping of all the elements connected 

to  both the  buses at  220kV Khodri(UK) and complete blackout  oc-

curred at 220kV Khodri(UK) S/s.

 Due to tripping of 220 KV Khodri-Chhibro (UK) Ckt-1 & 2, 60 MW Ch-

hibro Unit-1, 2, 3 & 4 also tripped due to loss of evacuation path and 

complete blackout occurred at 220kV Chhibro(UK) S/s.

 As per PMU, no fault was observed in the system. 

 As per SCADA, change in demand and generation of approx. 30 MW 

and 300 MW respectively in Uttarakhand control area were observed. 

 As remedial action taken, over hauling & testing of generator CB has 

been performed and found satisfactory.

 Major observations:

 Due to LBB operation, only the elements connected to the same 

bus as Unit-2 should have tripped. Exact reason of ripping of the 

elements connected to the other bus at Khodri need to be shared.

 Wrong status of CB at Khodri and Chhibro was observed during 

the event. Availability and healthiness of SCADA data need to be 

ensured.

 DR/EL (.dat/.cfg  file)  of all  tripped elements need to be shared.

d. Uttarakhand representatives and others informed the following:

 During shutdown of Unit-2 at Khodri HEP, CB of Unit-2 (connected at 

220kV Bus-1) failed to open which led to LBB operation.

 During pole stuck situation, reverse power fed to Unit-3 (connected at 

another 220kV bus-2) at Khodri HEP. Due to this unbalance current,  
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standby earth fault  (SEF) protection operated in Unit-3 and initiated 

tripping. However, CB of Unit-3 also failed to open and LBB of Unit-3 

bay also operated. 

 Operation of bus bar protection of both the bus led to blackout of the 

Khodri S/s.

 NRLDC representative asked the reason of SEF protection without any 

earth fault in system and the delay of LBB protection.

 On this query, it  was informed that reason of SEF relay will  be re-

viewed  and  delay  of  LBB  was  150msec  which  now  revised  to 

200msec.

 Regarding unavailability of SCADA data if CB status, it was informed 

that there are issues related to CMR relay.  Old breakers will also be 

replaced, their RMU is in pipeline

NRLDC  representative  raised  concern  over  incorrect  SCADA  data  and 

improper operation of protection system. Being an generating station which 

operate in tandem with Chibro HEP, Uttarakhand was requested to review the 

protection system to ensure the reliable operation of power station.

Forum’s Recommendations: 

 Review of protection system need to be done to avoid such undesired 

operation and proper operation of protection system need to be en-

sured.

 Proper maintenance and healthiness of CB also need to be ensured.

 Timely submission of disturbance recorder (DR) and event logger (EL) 

files need to be ensured. As per IEGC clause 37.2 (c), Disturbance 

Recorder (DR), station Event Logger (EL),  Data Acquisition System 

(DAS) shall be submitted within 24 hrs of the event.

I. Multiple  elements  tripping  at  220kV  Shahbad(HR)  and  220kV 

Rajokheri(HR) on 26th August 2024, 22:58 hrs

1. Discussion during the meeting:

a. Brief of the event shared by NRLDC representative based on detail 

available is as follows:
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 220kV Rajokheri(HV) & 220kV Shahbad(HV) S/s have double main 

bus arrangement at 220kV side.

 During  antecedent  condition,  incoming  power  at  Rajokheri(HV)  S/s 

through 220 KV Abdullapur(PG)-Rajokheri (HV) (HVPNL) D/C was ap-

prox. 115 MW and outgoing power from Rajokheri(HV) through 220 KV 

Shahbad-Rajokheri(HV)(HVPNL) D/C was approx. 90 MW. Loading of 

220  KV  Shahbad-Joria(HV)(HVPNL)  D/C  and  220  KV  Shahbad-

Durla(HV)(HVPNL) D/C were approx. 100 MW and 75 MW feeding to 

Shahbad(HV) and Durla(HV) respectively.

 As reported, at 22:58 hrs, due to inclement weather conditions, Y-B 

phase to phase occurred on 220 KV Shahbad-Rajokheri(HV)(HVPNL) 

Ckt-1 & 220 KV Abdullapur(PG)-Rajokheri (HV) (HVPNL) Ckt-1.

 As  reported,  220  KV  Abdullapur(PG)-Rajokheri  (HV)  (HVPNL)  D/C 

tripped only from Abdullapur(PG) end not from Rajokheri(HV) end. 220 

KV Shahbad-Rajokheri(HV)(HVPNL) Ckt-1 tripped on zone-1 distance 

protection on Y-B-G double phase to ground fault with fault distance of 

29km  and  fault  current  of  Iy=~5.79kA  &  Ib=~5.39kA  from 

Rajokheri(HV) end. 220 KV Shahbad-Rajokheri(HV)(HVPNL) Ckt-2 & 

220 KV Tepla-Rajokheri(HV)(HVPNL) Ckt-2 tripped on direction earth 

fault  from Rajokheri(HV)  end.  220  KV Tepla-Rajokheri(HV)(HVPNL) 

Ckt-1  tripped on zone-3 distance protection on Y-B phase to phase 

fault  from  Rajokheri(HV)  end  (details  regarding  trippings  at 

Shahbad(HV) S/s is yet to be received). 

 As per PMU at Abdullapur(PG), Y-B phase to phase fault converted 

into  R-Y-B  three  phase  fault  with  delayed  fault  clearing  time  of 

2040msec is observed.

 Due to tripping of all  220kV lines at Rajokheri(HV) & Shahbad(HV), 

both sub-stations lost their connectivity from Grid which led to blackout 

of 220kV Rajokheri(HV) S/s & 220kV Shahbad(HV) S/s.

 As per SCADA, change in demand of approx. 350 MW in Haryana 

control area. 

 Major observations:

 Exact  location of  fault  seen by distance protection relay at  Ra-

jokheri end at 22:58:19:800 hrs ?
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 Protection operation at 22:58:19:800 hrs at Rajokheri end on Y-B 

fault? Delayed clearance of fault is observed.

 DR/EL of all the tripped lines at Rajokheri end not received. Same 

need to be submitted.

 As reported, Bus bar differential relay maloperated at 220kV Shah-

bad(HR) due to  issue in  isolator  status.  Exact  details  of  issues 

need to be shared.

 DR of bus bar relay need to be shared.

 Remedial action taken report to be shared.

b. Haryana representative and others informed the following:

 Haryana representative informed that fault occurred on 220kV Shah-

bad-Rajokheri ckt. CB opened at Rajokheri end but failed to open at 

Shahbad end which cleared with the LBB operation.

 NRLDC representative stated that based on PMU plot of fault signa-

ture (phase voltage), delayed fault clearance of ~2sec is observed and 

no recovery of voltage is observed at time delay of LBB. Hence, LBB 

operation can’t be verified.

 POWERGRID (NR-2) representative informed that Abdullapur end dis-

tance protection of 220kV Abdullapur-Rajokheri ckt-1 sensed Y-B fault 

in Z-1 (1.3km) with ~28kA fault current. CB at Abdullapur end opened 

however there was no operation at Rajokheri end.

 Further, 220kV Abdullapur-Rajokheri ckt-2 tripped from Abdullapur end 

in Z-2. During patrolling also,  burnt tree signature was observed at  

fault location.

NRLDC requested Haryana representative to analyse the event in detail and 

submit  revised detailed tripping report  along with  details  of  action taken to 

avoid such event in future.

Haryana representative agreed to  share the revised details  analysis  of  the 

event. 

Forum’s Recommendations: 
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 Review  of  protection  system need  to  be  done  to  avoid  such  un-

desired operation and proper operation of protection system need to 

be ensured.

 Proper maintenance and healthiness of CB also need to be ensured.

 Timely  submission  of  disturbance recorder  (DR)  and event  logger 

(EL) files need to be ensured. As per IEGC clause 37.2 (c), Disturb-

ance  Recorder  (DR),  station  Event  Logger  (EL),  Data  Acquisition 

System (DAS) shall be submitted within 24 hrs of the event.

J. Multiple elements tripping at 220kV Barn(J&K) on 02th August 2024, 15:03 

hrs

1. Discussion during the meeting:

a. Brief of the event shared by NRLDC representative based on detail 

available is as follows:

 As  reported,  at  15:03hrs,  220/132kV  160MVA  ICT-1,  132kV  Barn-

Canal (JK) D/C tripped at Barn(JK) S/s on Y-B phase to phase fault 

which occurred on 132kV Barn-Canal (JK) D/C.

 As reported,  due to  tripping of ICT-1,  the complete load shifted on 

220/132kV  160MVA ICT-2  &  3  which  led  to  tripping  of  220/132kV 

160MVA ICT-2 & 3 on overloading at Barn(JK) S/s.

 As per PMU at Kishenpur(PG),  Y-B phase to  phase fault  with fault 

clearing time of 120ms is observed.

 As per SCADA, load loss of approx. 345MW occurred in J&K control 

area.

 Major observations:

 Exact reason and location of fault need to be shared.

 Details of protection operated during the tripping event need to be 

shared.

 Loading of all three ICTs just before the tripping event need to be 

shared. 

 Overloading protection settings of all three ICTs at Barn(JK) need 

to be shared.

 DR/EL (.dat/.cfg file) of all the tripped elements along with tripping 

report of the event need to be shared.
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 SLD of 220/132kV Barn(JK) S/s need to be shared.

 Remedial action taken report to be shared.

J&K representatives  were  not  present  in  the  meeting  due  to  which  event 

couldn’t be discussed. 

Forum’s Recommendations: 

 A separate meeting with J&K shall be conducted to discuss the issues 

and status of follow up action at J&K end. A dedicated agenda for dis-

cussion with J&K may be prepared in this regard.

A.13.4 Tripping  analysis  details  of  all  the  tripping  discussed  during  52  PSC meeting  is  

attached as Annexure-XVIII.

d) Frequent operation of breaker failure protection and necessary remedial ac-

tions

NRLDC representative highlighted that in many of the events, LBB operations 

was reported due to failure of breaker opening on protection operation. It shows 

that  there  are  issues  related  circuit  breaker  healthiness.  Following  multiple 

elements tripping occurred due to non-opening of breaker and LBB operation:

i) Multiple elements tripping at 400/220kV Lucknow(UP) on 14th July 

ii) Multiple elements tripping at 220kV Khodri(Utt) on 19th July 

iii) Multiple elements tripping at 400/220kV Patiala(PG) on 19th July 

iv) Multiple elements tripping at 220kV Nara(UP) on 11th August 

v) Multiple elements tripping at 400/220kV Muzaffarnagar(UP) on 21st August 

vi) Multiple elements tripping at 220kV Laltokalan(PS) on 22nd August 

vii) Multiple elements tripping at 400/220kV Unnao(UP) on 17th September  

In view of above, constituents were requested to ensure proper maintenance of 

circuit breakers and their associated equipment’s. 

UP representative stated that timely instructions are being given at sites for routine 

maintenance of  circuit  breakers  and their  associated  equipment’s.  However,  in 

view of increase in such incidents we will again instruct sites to be vigilant in this 

regard. 

Decision taken by Forum:
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Forum requested all the members to ensure timely maintenance of circuit breakers 

and their associated equipment’s so that such incidents of breaker failure during 

switching may be minimised and undesired events of multiple elements tripping 

may be avoided. 

A.14. Corrective action for healthiness of 500kV Mundra-Mahindergarh SPS (agenda 

by NRLDC)

A.14.1 NRLDC  representative  apprised  that  on  17th May  2024  on  outage  of  both  pole 

(carrying total ~1500MW), SPS of 500kV HVDC Mundra-Mahindergarh inter regional 

link didn’t operate. This issue was discussed during 51st PSC meeting and ADANI 

was requested to share the details w.r.t. SPS operation during the meeting.

A.14.2 Further, NRLDC in coordination with NLDC conducted an online discussion meeting 

with concerned stakeholders (SLDCs, ADANI, POWERGRID) on 12th August 2024, 

for further remedial actions required to make this SPS healthy. 

A.14.3 Following actions were decided during the meeting:

i. POWERGRID, ADANI and concerned states were requested to identify the is-

sue in communication links and take expeditious actions to make the all the 

communication link healthy. POWERGRID & ADANI shall review the healthi-

ness of SPS system at different load centres and communication path between 

them in coordination with the SLDCs.

ii. States were requested to go through the details of load feeders mentioned in 

SPS document and share the changes / modifications as per present scenario 

and share the inputs w.r.t.  unavailability  in identified load feeders and load 

shedding. SLDCs shall share the revised updated feeder details (radial) along 

with expected average/peak load relief through respective feeders. 

iii. SLDCs in coordination with their transmission and protection team shall share 

the status and healthiness of existing SPS system along with details of avail-

ability of communication path for incorporation of proposed revised/additional 

feeders. 

A.14.4 Load end details received from UP, Haryana, Rajasthan & Delhi. Details are attached 

as Annexure-XIX. Details yet to be received from Punjab.
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A.14.5 Regarding communication network and hardware system, ADANI has submitted the 

status of their healthiness. As per details submitted, counter status was found OFF 

at Alwar, Ratangarh, Gobindgarh, Malerkotla, Bamnauli, Shamli and Dhanonda. 

A.14.6 NRLDC representative requested Punjab to share their input with respect load details 

at the earliest. Further POWERGRID and ADANI were requested to share the status 

of remedial action taken / planned to be taken. Desired remedial actions need to be 

expedited.

A.14.7 Delhi representative informed that SPS system at Bamnuali(DTL) is in OFF condition. 

A.14.8 ADANI  representative  informed  that  SPS  &  communication  link  is  healthy  at 

Mahindergarh and Bhiwani (PG) S/s. Healthiness at further linked stations need to 

be ensured for complete healthiness of SPS system. 

A.14.9 NRLDC representative  requested  ADANI  to  confirm  the  healthiness  of  SPS and 

communication  system  of  their  control  area  /  ownership.  Further,  ADANI  shall  

coordinate with POWERGRID and other stations to check issues at load stations. 

ADANI agreed for the same.

Decision taken by Forum:

Forum requested ADANI and concerned constituents to  take necessary remedial 

actions and make the SPS link healthy and operational. 

A.15. Implementation and updation of Protection setting Database (agenda by NRPC 

Secretariat)

A.15.1 AEE (P), NRPC apprised that as per clause 14(3) of IEGC, 2023

RPCs shall:

(a) maintain a centralized database and update the same on periodic basis in respect 

of  their  respective  region  containing  details  of  relay  settings  for  grid  elements 

connected to  220 kV and above (132 kV and above in  NER).  RLDCs shall  also 

maintain such database

(b) …………
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(c) provide the database access to CTU and NLDC and to all users, RLDC, SLDCs, 

and STUs of the respective regions. The database shall have different access rights 

for different users.

A.15.2 Further as per clause 14(4) of IEGC, 2023:

(4) The changes in the network and protection settings of grid elements connected to 

220kV and above (132 kV and above in NER) shall be informed to RPCs by CTU and 

STUs, as the case may be.

A.15.3 In  view  of  above,  all  the  utilities  have  to  submit  the  protection  settings  of  their 

elements connected to 220kV and above. Further, the revisions in the settings need 

to update in the database.

A.15.4 However,  reporting of protection settings is not  regularised by utilities.  In  view of 

above, it was requested that all utilities may submit the protection settings of their 

elements connected to 220kV and above. Revision of settings may also be intimated 

in order to update the protection setting database.

A.15.5 MS,  NRPC  commented  that  NERPC,  ERPC  and  SRPC  have  already  got 

implemented the protection setting related database portal. NRPC and WRPC will  

also implement the same in pursuance of the IEGC 2023. Due to lack of PSDF fund, 

this could not be implemented as of now.

A.15.6 He stated  that  utilities  may  send  the  settings  in  excel  format  till  the  portal  gets 

implemented. 

A.15.7 EE (P), NRPC highlighted that after the implementation of the setting database, this 

process of setting submission will be smoothening and streamlined

Decision taken by Forum:

Forum  directed  all  utilities  to  report  the  protection  settings  of  their  elements 

connected to 220kV and above along with revision of the settings if any.

A.16. Review  and  uniformity  of  df/dt  (ROCOF)  protection  philosophy  in  Northern 

Region (agenda by NLDC)

A.16.1 NRLDC representative  apprised  that  multiple  incidents  of  load  shedding  on  df/dt  

(ROCOF)  protection  operation  have  been  reported  during  recent  past.  Major 
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operations were reported from Punjab control area. Delhi, Rajasthan & UP have also 

reported load shedding on df/dt  operation during some of the incidents.  Incidents 

during which df/dt operation have reported is attached as Annexure-XX.

A.16.2 In view of  frequent  incidents of  tripping of  distribution feeders on df/dt  operation, 

analysis and review of df/dt operation is necessary. Communication has already been 

sent to SLDCs via mail to provide details of stage wise quantum of load relief on df/dt  

operation and protection setting adopted (average cycle, time delay etc.). 

 
Name of State

df/dt  settings  (average 
cycles  considered,  time 
delay etc)

Maximum  quantum  of relief 
(MW)
 
Stage-1

 
Stage-2

 
Stage-3

         
         

A.16.3 NRLDC  representative  also  highlighted  that  df/dt  protection  is  not  uniformly 

implemented at all  India level.  As intimated df/dt  protection is not implemented in 

Eastern  region  and  setting  is  different  in  Southern  Region.  Therefore,  review  of 

ROCOF protection need to be done to ensure its uniformity and its proper operation.  

In this regard members were requested to share their inputs so that further follow up 

discussion can be done to ensure the uniform df/dt  protection setting in Northern 

Region.

A.16.4 SLDCs  were  requested  to  share  the  adopted  philosophy  of  df/dt  protection  and 

confirm whether uniform philosophy has been adopted throughout the state or not.

A.16.5 Details have been received from Haryana, UP & Rajasthan and partial detail received 

from Delhi & Punjab. All the constituents were requested to share the setting details  

along with quantum of load mapped in respective df/dt protection stage.

A.16.6 UP representative informed that most of df/dt relays in their control area is Siemens 

make 7SJ relay in which this df/dt setting is implemented in extra functions and value 

of average cycle, validation etc. can’t be ascertained. UP was requested to consult 

with the Siemens in this regard.

A.16.7 Rajasthan representative asked whether mapped feeder can be revised as some of 

the  mapped  feeders  have  become  essential  (industrial/essential  load).  NRLDC 

representative stated that it can be done with the intimation to the NRPC & NRLDC.  
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A.16.8 NRLDC representative stated that further review of df/dt protection setting also need 

to be done to ensure its uniformity and to avoid undesired operation and load loss. 

A.16.9 NRLDC requested all the members to ensure the DR triggering in case of tripping of  

feeders on df/dt. It would be helpful in analysis of the event.

Decision taken by Forum:

Forum requested all the states to share the details related to df/dt protection in their  

control area. Based on those details, further discussion would be done in next PSC 

meeting to review the ROCOF (df/dt) protection and ensure its uniformity.

A.17. Provisional  protection clearance during FTC in July-August-September  2024 

(agenda by NRLDC)

A.17.1 NRLDC representative apprised that  Provisional protection clearance during FTC in 

July-August-September 2024 allowed by NRLDC is attached as  Annexure-XXI.  As 

per the approved protection setting procedure, concerned utilities need to send the 

agenda  for  Protection  Sub-Committee  meeting  to  get  the  final  approval  of  its 

protection settings provisionally approved in FTC or any revision done in the settings.

A.17.2 MS, NRPC highlighted that all concerned utilities may ensure the final approval of 

protection settings of their elements and send the agenda in the upcoming Protection 

Sub-Committee after obtaining provisional approval from NRLDC/SLDC as the case 

applicable.

Decision taken by Forum:

Forum  requested  all  the  concerned  utilities  to  send  the  agenda  items  for  final 

approval of the Protection settings of their elements.

A.18. Recommendations  of  the  committee  to  analyse the  grid  event  happened  at 

13:53 hrs  on 17th June 2024 due to tripping of  HVDC Champa-Kurukshetra 

(agenda by NRPC Secretariat)

A.18.1 AEE (P),  NRPC apprised that on 17th June 2024, a grid event occurred at 13:53 

hours in the Northern Region, leading to a substantial load reduction of approximately 
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16.5 GW. This event started with the tripping of both bipoles of the +/-800 kV HVDC 

Champa (WR) – Kurukshetra (NR) link, which was transferring 4500 MW of power 

from the Western Region (WR) to the Northern Region (NR). The tripping of this 

HVDC link triggered a series of events. There was a sudden voltage drop across the 

stations in the Northern region which resulted in a significant load drop of around 16.5 

GW in the Northern region. There was simultaneous reduction of around 2800 MW of 

RE-based generation  in  the  Rajasthan  RE complex.  There  was  also  trippings of 

conventional generating units leading to a generation loss of 3909 MW at the all-India 

level. The significantly higher load loss resulted in the rise in frequency of the Indian 

power system from 50.03 Hz to 50.68 Hz. The load drop resulted in a rise in the 

voltages of stations in the Northern region. This high voltage resulted in the tripping of 

18  nos.  of  EHVAC lines  in  the  Northern  Region  on  over-voltage protection.  The 

power system was normalised after the revival of all the poles of HVDC Champa-

Kurukshetra by 15:51 Hrs.

A.18.2 Further,  he added that Ministry  of  Power vide its  order  no.  6/3/2024-Trans dated 

25.06.2024 constituted a Committee under the Chairmanship of Member (GO&D), 

CEA  to  analyse  the  above-mentioned  issues  during  which  about  16.5  GW  of 

consumer load in Northern Region got interrupted for a brief period. The composition 

of the Committee is given as under:

(i) Member (GO&D), CEA Chairman

(ii) Director (SO), GRID-INDIA Member

(iii) Deputy Chief Operating Officer, CTUIL Member

(iv)Executive Director, NTAMC (POWERGRID) Member

(v) Professor, Electrical Engineering, IIT Delhi Member

(vi)Member Secretary, NRPC Member Convener

A.18.3 Accordingly, the Committee conducted five meetings and detailed analysis of the grid 

event  was  carried  out  by  teams  of  CEA,  IIT-Delhi,  NRPC,  NLDC,  NRLDC, 

POWERGRID, SLDC Delhi & DISCOMs of Northern Region States and the Report 

was finalized and submitted its report to MoP on 24.7.2024.

A.18.4 The committee has found some major observations, the brief of which are as below-

(i) Outage of all four poles of HVDC Champa - Kurukshetra link (N-4 scen-

ario)-  There was tripping of +/-800 kV HVDC Champa-Kurukshetra link (4500 

MW)  triggered  load  loss  event.  Localized  storm  caused  jumper  swing  and 

flashover. It Redundancy in DMR has also been observed. Over 30 trippings of 
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HVDC link from Jan-Jun 2024. Detailed fault analysis and remediation needed 

to enhance reliability.

(ii) Cause of Voltage dip and high Reactive Power Drawl by loads: - There was 

significant voltage drops across Northern Region and Reactive power absorp-

tion increased, exacerbating voltage issues.

(iii) Analysis of  behavior of Load during the event:  Voltage reduction caused 

stalling of induction motors: total 16.5 GW load Reduced in NR. Stalling of mo-

tors at comparatively higher voltages (~0.85 - 0.9 p.u. voltage). 

(iv) Impact on Conventional and Renewable Energy Generation: Approximately 

2800  MW of  RE generation  was reduced with  around 1500 MW recovering 

within 4 minutes. 16 Conventional Generating Units tripped.

(v) Reactive Power Support from Generating Units in NR: Heavy reactive power 

drawl by loads were observed. Many RE plants have opposite response.

(vi) High Voltage Scenario: Total 18 (no.) of transmission lines (765kV and 400kV) 

tripped on OV, causing a partial blackout at the 765/400kV Aligarh (PG) S/s.

(vii) Frequency Response by Generating Units:  More than 50% capacity of the 

inter-state generators and more than 85% capacity of the intrastate generators 

exhibited inadequate governor response during the event.

(viii) Reactive Power Management: The event highlighted the need for effective re-

active power management. Heavy reactive power drawl was observed, leading 

to further voltage reductions.

(ix) Information sharing and Co-ordination: Timely report submissions and com-

munication are essential.

A.18.5 The  committee  recommended  the  following  remedial  measures  for  avoiding  the 

recurrence of such grid event:

(i) Reactive Power Management (Dynamic/Static) by STU and DISCOMs: In or-

der to maintain voltage stability, reactive power support is desired from all grid 

connected utilities without leaning over each other so as to ensure minimum re-

active exchange at different voltage levels.

(ii) Planning for dynamic reactive power sources near load centers based on 

load composition:  Adequate static/dynamic reactive devices may be planned 

at the distribution level near loads so that there is minimum drawl from reactive 

sources at the transmission (STU) level. The dynamic reactive power sources 

shall be commissioned near load centre stations based on the composition and 

quantum of individual load type.

Page 56 of 61

CEA-GO-17-13(11)/1/2023-NRPC I/43569/2024



52nd Protection Sub-Committee Meeting (20th September, 2024)-MoM

(iii) Enhance reliability of HVDC Link: Committee recommended POWERGRID to 

the followings-

a. Review of protection schemes to avoid frequent outages.

b. Review of transmission line design including cross arms, jumpers, etc.

c. Design of filter switching logic to support system voltage.  

(iv) Implementation of Overvoltage protection setting:  followings were recom-

mended for implementing overvoltage Stage-I protection settings:

a. Pick up voltage & time delay setting of Antitheft lines to be kept low with 

sufficient time gap from other lines at S/s 

b. Parallel lines grading to be done such that one line should trip early by set-

ting at low voltage and other line should trip last by keeping setting at high 

voltage.

c. Highly loaded lines should be given last priority in tripping.

d. Net MVAr relief (based on line charging MVAr & MVAr compensation in 

line) based on the simulation to be considered for arriving at the priority of 

line tripping. Lines providing high net MVAr relief to be tripped early.

e. Grading to be done in such a manner that one major incoming and outgo-

ing line shall remain connected after tripping of lines at any node. 

f. Protection setting of remote end station of a line need to be coordinated so 

as to avoid tripping of line from other end.

g. Drop-off to pick-up ratio of Relays implemented for overvoltage protection 

shall be more than 99.5%.

(v) Frequency Response by Generating Units as per IEGC 2023: It was recom-

mended that the performance of generating units where inadequate primary re-

sponse was observed shall be discussed at RPC level. 

(vi) Compliance of CEA Standards by Renewable Generating Plants: RE gener-

ators must comply the CEA Standards. Committee recommended the follow-

ings-  

a. Protection settings of inverters/WTG shall be coordinated in such a way 

that it accounts for the voltage rise/drop between inverter/WTG terminal & 

Point  of  interconnection  (POI).  Overvoltage  /undervoltage  trip  settings 

should be configured accordingly.

b. The reactive power controller settings (droop, deadband, power factor, op-

erating modes) in inverters/WTGs should be configurable and shall be set 

in consultation with the respective load dispatch centre.
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c. The protection settings of elements in collector system viz. transformers, 

cables etc. shall such that it allows RE plants to ensure the compliance of  

CEA standards at POI. 

d. RE plants shall ensure that the event records shall be shared with SLDC/

RLDC within the stipulated time for event analysis. All such data shall be 

retained in a retrievable format in a suitable archival system.

(vii) Retain  of  Conventional  generators  near  load centers  for  providing  grid 

support  during such events:  The presence of thermal generators near the 

load centres may significantly improve the voltage profile and can provide dy-

namic reactive power support in case of contingencies improving the stability.

(viii) Compliance of Standards by Load Serving Machines: The stalling of motors 

at high voltage (0.85-0.9 pu) is to be investigated and the motors serving load 

need to be compliant with IS/IEC.

(ix) Amendments in Existing Regulations: For ensuring reliable operation, provi-

sions related to different emerging types of loads (Electrolysers etc.) may be ad-

ded in the existing CEA standards.

A.18.6 NRLDC representative highlighted following points during the meeting:

i) Poor primary frequency response of state controlled generating stations. States 

were requested to follow up with the intrastate generating station for testing and 

tuning of their governor system and organise workshop with generating stations for 

familiarization with Grid Code requirement w.r.t. governor response. 

ii) Poor power factor and high MVAr drawl from the grid. Majority of the states were 

drawing significant quantum of MVAr from the grid leading to poor voltage profile.  

States were requested to install additional capacitor banks at load levels in sync 

with the rise in demand and ensure good power factor at load level.

A.18.7 Regarding  corrective  actions  at  HVDC  Champa-Kurukshetra  link,  NRLDC 

representative  requested  POWERGRID  to  apprise  the  forum  about  details  of 

corrective measure taken / planned to be taken during ongoing shutdown of HVDC 

Champa-Kurukshetra link.

A.18.8 POWERGRID representative informed that shutdown of both the bipole was taken for 

04  days  each  during  which  issues  related  to  DCCT was  attended  and  rectified.  

During upcoming 03 days shutdown of both the bipole together, software upgradation 

work  will  be  done.  After  aforementioned  modifications,  major  issues  related  to 

maloperation and undesired tripping will get rectified. 

A.18.9 Rajasthan  SLDC  representative  informed  that  Rajasthan  has  planned  three 
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STATCOM as of now. (one at 400kV level in Bhadla and 2 nos. at 220kV level).

A.18.10 MS,  NRPC highlighted  that  every  stakeholder  has  its  importance  to  operate  the 

power system smoothly and should function collaborative manner.

Decision taken by Forum:

Forum acknowledged the sensitivity  of  event  and directed  the concerned to  take 

appropriate actions based on the recommendations of Committee. 

A.19. Issues  with  400KV  JPL-Kabulpur  Ckt-1&2  PLCC  Spare  management  & 

Maintenance (agenda by Apraava Energy Private Limited)

A.19.1 Apraava Energy Private Limited representative apprised the followings:-

Overview of Incident:

 On 7th August 2024, a scheduled shutdown of the 400KV MGTPS-Kabulpur Ckt-1 

was initiated from the MGTPS side for meter replacement work.

 The breaker on the MGTPS side was manually opened; however, the Kabulpur 

end breaker failed to open on Direct Transfer Trip (DTT).

 Upon  investigation,  multiple  cards  of  the  FOTE  PLCC Panel  at  the  Kabulpur 

substation were found to have failed. Unfortunately, the Kabulpur team did not 

have spare cards available.

 The line was re-energized without the PLCC operational, with the Zone-2 timer 

setting temporarily adjusted to zero seconds.

 On the next day, during shutdown of the 400KV MGTPS-Kabulpur Ckt-2, it was 

again observed that the Kabulpur end breaker did not open on DTT.

 The Kabulpur team confirmed that multiple cards in the PLCC had failed.

 The line was re-energized without the PLCC operational, with the Zone-2 timer 

setting temporarily adjusted to zero seconds.

 However,  after  2-3  days,  Kabulpur  team  has  replaced  the  PLCC  cards  and 

operationalised the PLCC.

Operational Concerns:

 This  transmission  line  is  managed  by  M/s  Indigrid  Pvt.  Ltd.,  who  have  not 

maintained the necessary spare parts for PLCC (critical equipment).

 Additionally,  it  has  been  observed  that  regular  maintenance  of  the  PLCC 

equipment at the MGTPS Substation end is not being conducted by M/s Indigrid 
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team.

A.19.2 In view of above, Apraava Energy Private Limited representative requested Forum to 

direct the relevant HVPN authorities to instruct the Indigrid team to resolve the PLCC 

issues at both ends, ensure effective spare management and regular maintenance to 

prevent  any  future  operational  disruptions.  Because  any  prolonged  shutdown  of 

400KV line may significantly affect power evacuation from our generating station.

A.19.3 IndiGrid representative stated that on August 7 and 9, 2024, a shutdown was initiated 

by JPL (Apraava) for the 400kV Jharli-Kabulpur Ckt-1 to replace meters. During the 

shutdown, a failure in the FOTE panel at Kabulpur was detected, which impacted the 

receipt  of  the  Direct  Trip  (DT)  command  at  JPL.  To  address  this,  IndiGrid 

recommended temporary protection settings,  which were approved by NRLDC on 

August 8 and 9, 2024. IndiGrid promptly restored the DTPC system on August 9, 

2024, and submitted a detailed support test report (loop testing/software testing) to 

JPL, Haryana SLDC, and NRLDC.

A.19.4 Despite the DTPC being in a healthy state as of August 9, 2024, JPL did not give 

consent for the normalization of the Zone 2 settings without further testing, insisting 

on a DT signal test involving physical line opening. Due to the lack of consent from 

JPL,  both  lines  tripped  on  August  11,  2024.  Further,  he  added  that  if  JPL  had 

provided consent earlier,  this tripping could have been avoided. This tripping was 

attributable to IndiGrid.

A.19.5 IndiGrid  representative  submitted  that  as  part  of  prudent  utility  practices,  line 

shutdowns can be avoided when simulations are feasible. He confirmed that IndiGrid 

will maintain spare card and also plan to conduct maintenance on the FOTE at JPL’s 

end during the scheduled line maintenance.

A.19.6 LPGCL representative stated that one end being generation plant, it is accurate to do 

physical testing of breaker for DT testing. But the outage of line may be avoided by 

taking  out  the  trip  signal  wiring  from breaker.  IndiGrid  representative  replied  that 

DTPC healthiness may be ensured by carrier communication in live condition.

A.19.7 RVUNL  representative  mentioned  that  generally  agencies  maintaining  PLCC 

equipment and relay breaker system, are different. Therefore, both can take care of 

its part. 
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A.19.8 MS, NRPC highlighted that utilities should try to avoid the shutdown if possible by 

simulation testing, as it is being done in case of SPS mock testing. 

Decision taken by Forum:

Forum guided Apraava Energy Private Limited and IndiGrid to co-operate each other 

for proper operation of the transmission assets and try to avoid unnecessary system 

shutdown by adopting simulation testing if possible. Forum also directed IndiGrid to 

resolve  the  PLCC issues  at  both  ends,  ensure  effective  spare  management  and 

regular maintenance to prevent any future operational disruptions. HVPN may ensure 

the same in future also.

A.20. Approval of protection settings in compliance of IEGC 2023 (agenda by Adani 

Green Energy Limited)

A.20.1 AGEL  representative  apprised  that  Adani  Green  Energy  Twenty-Five  Limited 

(AGE25L) has commissioned the 400kV Solar PSS on 07-09-2024 for 500 MWSolar 

Power Project at Badisid, Phalodi, Rajasthan. 

A.20.2 Further, he mentioned that NRLDC has given the consent to the protection settings of 

400kV Solar PSS. These settings are attached as Annexure-XXII.

A.20.3 NRLDC representative conveyed that these settings were found in order and may be 

considered for final approval.

A.20.4 MS, NRPC emphasized that all  utilities may send the protection settings approval 

agenda timely.

Decision taken by Forum:

Forum accorded final approval to the protection settings (attached as Annexure-XXII) 

of  newly  commissioned  400  kV  Solar  PSS for  500  MW  Solar  Power  Project  at 

Badisid, Phalodi, Rajasthan. 

*****
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21 HVPNL Chief Engineer (TS) cetspkl@hvpn.org.in
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23 UPPTCL* Managing Director md@upptcl.org

24 PTCUL SE(T&C) setandchld@gmail.com
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42 Talwandi Sabo Power Ltd. * COO Vibhav.Agarwal@vedanta.co.in
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50 TATA POWER RENEWABLE* Zonal Head, NR dhmahabale@tatapower.com 
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52 UT of Ladakh* Chief Engineer, LPDD cepdladakh@gmail.com

53 UT of Chandigarh Executive Engineer elop2-chd@nic.in

54 Noida Power Company Limited Head – Power Purchase ssrivastava@noidapower.com

55 Fatehgarh Bhadla Transmission Limited AGM- Protection and Metering ashish.baviskar@adani.com

56 NTPC Vidyut Vyapar Nigam Ltd. CEO ceonvvn@ntpc.co.in

Members of Protection Sub-Committee (FY 24-25)

* Organizations from where nominations are not received for PSC, memebers of NRPC have been mentioned. Nomination for PSC forum may be sent at the earliest.
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S. No. Name Designation Organization E-mail

1 V.K. Singh Member Secretary NRPC ms-nrpc@nic.in

2 D. K. Meena Suprintending Engineer (O&P) NRPC dharmendra.cea@gov.in

3 Reeturaj Pandey Executive Engineer (Protection) NRPC pandeyr.cea@gov.in

4 Lokesh Agrawal Assistant Executive Engineer (Protection) NRPC lokesh.cea.gov.in

5 D. K. Jain Suprintending Engineer (Protection) RVPN se.prot.engg@rvpn.co.in

6 Vijay Pal Executive Engineer (MPTES) RVPN xen.prot.alwar@rvpn.co.in

7 Abhay Singh Executive Engineer (PPL & PTD) RVUN montg.rvun@gmail.com

8 Faraz Deputy Director CEA on deputy to GCIL faraz@nic.in

9 Ashwini Kumar Executive Engineer PTCUL ee_tanda_ddun@ptcul.org

10 Sunil Raval General Manager ADANI sunil.raval@adani.com

11 Narendra Ojha Manager ADANI narendran.ojha@adani.com

12 Anuj Kumar Assistant Engineer UPSLDC eera@upsldc.org

13 Maaz Assistant Engineer UPPTCL setncmrt@upptcl.org

14 P. K. Mishra Suprintending Engineer (T & C) UPPTCL setncmrt@upptcl.org

15 Ramneet Chanana Deputy Manager DTL chanana.ramneet15@gmail.com

16 Paritosh Joshi Senior Manager (T) DTL paritoshjoshi2013@gmail.com

17 Vaibhav Vivek Deputy General Manager (E) SJVN vaibhav.vivek@sjvn.nic.in

18 Arif Rahman Deputy General Manager (T) PPCL arif.ipgcl@gmail.com

19 Vivek Karthikeyan Assistant General Manager INDIGRID vivek.karthikeyan1@indigrid.com

20 Rakesh Kumar Gupta Chief Manager POWERGRID NR-II rakeshgupta@powergrid.in

21 B. R. Meena Deputy General Manager NRLDC brmeena@grid-india.in

22 Manjesh Kumar Senior MGR APCPL manjeshkumar@ntpc.co.in

23 Mahavir Prasad Singh Senior Deputy General Manager NRLDC mahavir@grid-india.in

24 Somara Lakara Chief General Manager NRLDC somara.lakra@grid-india.in

25 Abhimanyu Upadhay General Manager LPGCL aupadhyay.ltp@lpgcl.com

26 Deepak Kumar Deputy Manager NRLDC deepak.kr@@grid-india.in

27 Manas R. Chand Deputy General Manager NLDC manas@grid-india.in

28 Himanshu Kumar Assistant Manager NLDC hkumar@grid-india.in

29 Jaganath Puri Senior Manager NHPC jaganathpuri@nhpc.nic.in

30 Rajbir Singh ASE PSTCL rajbir_walia74@yahoo.com

31 Raman Jain Executive Engineer RVUNL raman.49599@rvun.in

32 Hitesh Rastogi Deputy General Manager (US) NTPC hitesh_rastogi2001@yahoo.com

33 Er. Lalit Kumar Assistant Engineer HPPTCL er.lalit.tcl@hpmail.in

34 Er. Mukesh Singh Suprintending Executive Engineer HPSEBL mukeshsingh6322@gmail.com

35 Er. Dharmendra Kumar Assistant Engineer HPSLDC sehpsldc@gmail.com & 


36 Uma Shankar Executive Engineer UJVNL

37 Kedar Singh Rana Executive Engineer UJVNL rana.ujvnl@gmail.com

38 B. K. Raghava Suprintending Engineer HVPN sempccdelhi@hvpn.gov.in

39 Amit Maan Executive Engineer HVPN xenmpccggn@nvpn.org.in

40 Vishal Mohan Dahiya Deputy Director BBMB ddpntpnp@bbmb.nic.in

41 Manish Assistant Director BBMB ddpntbwn1@gmail.com

42 Arvind Bahuguna Assistant Engineer UJVNL arvind.anvi222@gmail.com

43 Er. Karan Bansal Suprintending Executive Engineer PSTCL karan.bansal.00@gmail.com

44 Er. Amandeep Singh Assistant Engineer PSTCL ase-slldcop@pstcl.org

45 Amit Sharma ET NRLDC amsharma@grid-india.in

46 M. P. Sharma Executive Engineer SLDC, RAJASTHAN se.sold@rvpn.co.in

47 Shashi Saini Senior Manager APRAAVA ENERGY sashi.saini@apraava.com

48 Manish Assistant Director BBMB ddpntbwn1@gmail.com

49 Sujata Bhattacharya Deputy Manager NRLDC sujata@grid-india.in

50 Sunil Aharwal General Manager NRLDC skaharwal@grid-india.in

Attendance of 52nd Protection Sub-Committee Meeting held on 20.09.2024

Annexure-P
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S. No. Utility Status of Protection Performance indices

1 PGCIL Received (NR-1,2,3)

2 NTPC Received (Unchahar, Tanda, Dadri, Koldam)

3 BBMB Received (Transmission)

4 THDC Received (Tehri, Koteshwar HEP)

5 SJVN Received 

6 NHPC Received

7 NPCIL Received (RAP- 1-2, 5-6), NAP (1-2)

8 DTL Received 

9 HVPNL Received 

10 RRVPNL Received 

11 UPPTCL Received 

12 PTCUL Received 

13 PSTCL Received 

14 HPPTCL Received

15 IPGCL Receivied (PPCL)

16 HPGCL Not Recevied

17 RRVUNL Received 

18 UPRVUNL Not Received

19 UJVNL Received (Dharashu,  Uttrakashi, Khodri, chibro, vyasi)

20 HPPCL Not Recevied

21 PSPCL

Not Recevied

22 HPSEBL

Not Recevied

23 Prayagraj Power Generation Co. Ltd. Received

24 Aravali Power Company Pvt. Ltd Received

25  Apraava Energy Private Limited Received

26 Talwandi Sabo Power Ltd. Not Recevied

27 Nabha Power Limited Received

28 MEIL Anpara Energy Ltd Not Recevied

29 Rosa Power Supply Company Ltd Received

30 Lalitpur Power Generation Company Ltd

Received

31 MEJA Urja Nigam Ltd. Not Recevied

32 Adani Power Rajasthan Limited Received (Kawai)

33 JSW Energy Ltd. (KWHEP) Not Recevied

34 AESL Received (ATIL, MTSCL, GTL)

35 Tata Power Renewable Energy Ltd. Received

36 UT of J&K Not Recevied

37 UT of Ladakh Not Recevied

38 UT of Chandigarh

Not Recevied

39 ATIL, BKTL, FBTL Received

40 INDIGRID Received

41 POWERLINK

Not Recevied

42 ADHPL Received

43 Sekura Energy Limited Not Recevied

44 WUPPTCL Received

45 SEUPPTCL Not Recevied

46  Vishnuprayag Hydro Electric Plant (J.P.) Not Recevied

47 Alaknanda Hydro Electric Plant (GVK) Not Recevied

Status of perfomance indices report of June 2024

Annexure-I



S. No. Utility Status of Protection Performance indices

1 PGCIL Received (NR-1, 2)

2 NTPC Received (Dadri, Koldam)

3 BBMB Received (Transmission)

4 THDC Received (Tehri, Koteshwar HEP)

5 SJVN Received 

6 NHPC Received

7 NPCIL Received (RAP- 1-6)

8 DTL Received 

9 HVPNL Received 

10 RRVPNL Received 

11 UPPTCL Received 

12 PTCUL Received 

13 PSTCL Received 

14 HPPTCL Received

15 IPGCL Received (PPCL)

16 HPGCL Not Recevied

17 RRVUNL Received 

18 UPRVUNL Received (DTPS-Anpara)

19 UJVNL Received (Dharashu,  Uttrakashi)

20 HPPCL Not Recevied

21 PSPCL

Not Recevied

22 HPSEBL

Not Recevied

23 Prayagraj Power Generation Co. Ltd. Received

24 Aravali Power Company Pvt. Ltd Received

25  Apraava Energy Private Limited Received

26 Talwandi Sabo Power Ltd. Received

27 Nabha Power Limited Received

28 MEIL Anpara Energy Ltd Not Recevied

29 Rosa Power Supply Company Ltd Received

30 Lalitpur Power Generation Company Ltd Received

31 MEJA Urja Nigam Ltd. Not Recevied

32 Adani Power Rajasthan Limited Received (Kawai)

33 JSW Energy Ltd. (KWHEP) Not Recevied

34 AESL Received (ATIL, OCBTL)

35 Tata Power Renewable Energy Ltd. Received (Sourya, TPGEL, TPREL)

36 UT of J&K Not Recevied

37 UT of Ladakh Not Recevied

38 UT of Chandigarh

Not Recevied

39 ATIL, BKTL, FBTL Received 

40 INDIGRID Received

41 POWERLINK

Not Recevied

42 ADHPL Received

43 Sekura Energy Limited Not Recevied

44 WUPPTCL Received

45 SEUPPTCL Not Recevied

46  Vishnuprayag Hydro Electric Plant (J.P.) Not Recevied

47 Alaknanda Hydro Electric Plant (GVK) Not Recevied

Status of perfomance indices report of July 2024



S. No. Utility Status of Protection Performance indices

1 PGCIL Received (NR-1,2)

2 NTPC Received (Dadri, Unchahar, Tanda, Anta)

3 BBMB Not Recevied

4 THDC Received 

5 SJVN Received 

6 NHPC Received 

7 NPCIL Received (RAP- 1-6), NAP-(1-2)

8 DTL Received 

9 HVPNL Received 

10 RRVPNL Received 

11 UPPTCL Received 

12 PTCUL Received 

13 PSTCL Not Recevied

14 HPPTCL Received 

15 IPGCL Received (PPCL)

16 HPGCL Not Recevied

17 RRVUNL Received 

18 UPRVUNL Received (DTPS-Anpara)

19 UJVNL Received (Dharashu,  Uttrakashi)

20 HPPCL Not Recevied

21 PSPCL

Received (GGSSTPS, 220kV GATPL, 220kV GHTP)

22 HPSEBL

Not Recevied

23 Prayagraj Power Generation Co. Ltd. Received

24 Aravali Power Company Pvt. Ltd Received

25  Apraava Energy Private Limited Received

26 Talwandi Sabo Power Ltd. Received

27 Nabha Power Limited Received

28 MEIL Anpara Energy Ltd Not Recevied

29 Rosa Power Supply Company Ltd Received

30 Lalitpur Power Generation Company Ltd

Received

31 MEJA Urja Nigam Ltd. Not Recevied

32 Adani Power Rajasthan Limited Received (Kawai)

33 JSW Energy Ltd. (KWHEP) Not Recevied

34 AESL Received(ATSCL, MTSCL, OCBTL, HPTSL)

35 Tata Power Renewable Energy Ltd. Received (Sourya, TPGEL, TPREL)

36 UT of J&K Not Recevied

37 UT of Ladakh Not Recevied

38 UT of Chandigarh

Not Recevied

39 ATIL, BKTL, FBTL Received (ATIL, BKTL, FBTL)

40 INDIGRID Received

41 POWERLINK

Not Recevied

42 ADHPL Received

43 Sekura Energy Limited Not Recevied

44 WUPPTCL Received

45 SEUPPTCL Not Recevied

46  Vishnuprayag Hydro Electric Plant (J.P.) Not Recevied

47 Alaknanda Hydro Electric Plant (GVK) Not Recevied

Status of perfomance indices report of August 2024



Reasons for Performance Indices less than Unity- June 2024 

 

ATIL 

Case-1 500kV Mundra - Mohindergarh HVDC Pole-2 tripped on 14.6.2024  

No. of unwanted operation -1 

No. of correct operation -1 

Reason for indices less than unity - Malfunction of Pole-2 Current converter to C&P 

measuring system at Mahendragarh end 

Corrective action taken- Current converter replaced. 

 

NTPC (Unchahar) 

Case-1 Tripping of line  

No. of unwanted operation -1 

No. of correct operation -6 

No. of failures to operate-0 

Reason for indices less than unity - Auto reclose block issued. 

Corrective action taken- Distance protection relay shall be tested in next shutdown for 

the actual cause 

 

Case-2 Tripping of GT 

No. of unwanted operation -1 

No. of correct operation -5 

No. of failures to operate-0 

Reason for indices less than unity - Rain water ingress inside GCB panel leading to 

pre synch earth fault protection. 

Corrective action taken- Root cause was found and eliminated by Civil and EMD. 

Annexure-II



POWERGRID (NR-2) 

Case-1 Tripping of SAMBA 315MVA ICT-III on 8.6.2024  

No. of unwanted operation -1 

No. of correct operation -0 

No. of failures to operate-0 

Reason for indices less than unity - Due to maloperation of Sukrut make PRV caused 

by failure of microswitch make Jai Balaji 

Corrective action taken- Defective microswitch replaced with spare. 

 

Case-2 Tripping of LUDHIANA -400/+600 MVAR SVC 

No. of unwanted operation -1 

No. of correct operation -0 

No. of failures to operate-0 

Reason for indices less than unity – Tripping due to flashover in TSC branch caused 

by entry of CAT 

Corrective action taken- Proper sealing of SVC yard done. 

 

Case-3 Tripping of LUDHIANA -400/+600 MVAR SVC 

No. of unwanted operation -1 

No. of correct operation -0 

No. of failures to operate-0 

Reason for indices less than unity – SVC tripped on operation of TSC (Thyristor 

Switched Capacitor) current supervision protection caused by cable nsulation failure at 

gland point. 

Corrective action taken- IR measurement for all and other cables done.  Proper glanding 

of cable done. 

 

 



PPGCL 

Case-1 Tripping of 765kV 1500MVA ICT-1 at BARA 

No. of unwanted operation -1 

No. of correct operation -1 

No. of failures to operate-0 

Reason for indices less than unity- Tripped due to mall operation of master relay. New 

future FGD bay work is going on. At fault time, some interruption came in dc circuit.  

Corrective action taken- Isolated the FGD dc circuit from running 765kV and 400kV 

switchyard. 

 

RVPN 

 
Case-1 400/220 Kv 500 MVA ICT-II AT 400 KV GSS KANKANI on 16.06.2024  

No. of Unwanted operation – 1  

Reason for indices less than unity – DC fault due to control wiring damaged, wiring 

replaced with DC change over relay  

Corrective Action taken – Control wiring replaced. Damaged DC change over relay also 

replaced.  

 

Case-2 220 KV Sakatpura- Dahara Line on 21.06.2024  

No. of Unwanted operation – 1  

Reason for indices less than unity - Due to VT selection relay problem  

Corrective Action taken – VT selection relay problem rectified.  

 

Case-3 220 KV JHALAWAR-AKLERA Line on 24.06.2024  

No. of Unwanted operation – 1  

Reason for indices less than unity – CB tripped without any relay signal.  

Corrective Action taken – CB problem rectified.  

 



Case-4 220 KV Saurya Urja Line-I at 400KV GSS Bhadla on 30.06.2024  

No. of Unwanted operation – 1  

Reason for indices less than unity – Relay panel caught fire following relay are burnt 

Dist Prot. M1, 195 A, 295 A, 86 A. No reason of fire eruption established.  

Corrective Action taken – New panel arranged and will soon be commissioning. 

  

Case-5 220/132 KV, 100 MVA TRF BHEL MAKE at 220 KV GSS BHAWAD on 

02.06.2024 and 24.06.2024  

No. of Unwanted operation – 2  

Reason for indices less than unity – LBB relay automatically went to default setting 

values.  

Corrective Action taken – Relay settings revised on dated 24.06.2024. 

  

Case-6 220 /132 KV, 160MVA BHEL Make, 220 KV GSS HINDAUN on 06.06.2024 and  

220/132 KV 100MVA, Tr. No. 1 at 220KV GSS SAWA on dated 07.06.2024  

No. of Unwanted operation – 2  

Reason for indices less than unity – Water logging in relay terminal box during heavy 

rain.  

Corrective Action taken – Reay terminal box cleaned, dried and sealed.  

 

Case-7 220/132 kV, 100 MVA transformer-II at 220 KV GSS RVPNL Lalsot on 

10.06.2024  

No. of Unwanted operation – 1  

Reason for indices less than unity – High impedance differential protection relay 

defective  

Corrective Action taken – High Impedance differential protection relay replaced. 

 

SJVN 

 

Case-1 Tripping of Generating unit-2 at Rampur HPS on 30.6.2024 



No. of unwanted operation -1 

No. of correct operation -0 

No. of failures to operate-0 

Reason for indices less than unity- Temperature measuring instrument mal-operated. 

Corrective Action taken- The temperature measuring instrument replaced with the new 

one. 

 

TATA POWER SOURYA LIMITED, BANDERWALA 

Case-1 Tripping of 220/33KV 125MVA ICT-3 AT BTPSL_SL_BIK2_PG 

No. of unwanted operation -1 

No. of correct operation -0 

No. of failures to operate-0 

Reason for indices less than unity- Tripped due to inadvertent setting of Definite time 

earth fault remain at lower side. 

Corrective Action taken- Not received from utility. 

 

NHPC 

Case-1 Tripping of Chamera-I-Chamera-II Line 

No. of unwanted operation -1 

No. of correct operation -1 

No. of failures to operate-0 

Reason for indices less than unity- Over Current Protection Operated. 

Corrective Action taken- Over current was disabled as it was mistakenly present in the 

relay at the time of relay checking. 

 

DTL 

Case-1 Tripping of 400kV Mundka-Bawana-1,2 



No. of unwanted operation -1 

No. of correct operation -0 

No. of failures to operate-0 

Reason for indices less than unity- Tripped due to Main-2 relay seen the fault of other 

line in its zone-1. 

Corrective Action taken- The issue was communicated to GE and the corrective action 

taken as per the recommendation of OEM. PSL has also been rectified. 

 

UPPTCL 

Case-1 Tripping of 315MVA ICT-2,3 at 400kV S/s Bareilly, 220kV feeders from 

Bareilly to Dohana-I, Pilibhit-2, C B Ganj-I and 220kV Bus coupler (Lucknow Zone) 

No. of unwanted operation -0 

No. of incorrect operation -1 for each element 

No. of failures to operate-0 

Reason for indices less than unity- Tripping due to mal operation of LBB protection of 

Pilibhit-2 feeder. 

Corrective Action taken- Fault has been corrected. 

 

Case-2 Tripping of 220kV Khurja-Dadri line on 19.06.2024 (Meerut Zone) 

No. of unwanted operation -1 

No. of correct operation -0 

No. of failures to operate-0 

Reason for indices less than unity- Line was mistakenly tripped at Khurja end by firm 

engineer during checking of main -2 relay. 

Corrective action taken-  More sincerity will be taken to avoid such event in future. 

 

Case-3 Tripping of 220kV Khurja NAP line on 14.06.2024 (Meerut Zone) 

No. of unwanted operation -1 



No. of correct operation -0 

No. of failures to operate-0 

Reason for indices less than unity- Line tripped at Khurja end due to erratic force 3 

phase trip generated on distance protection (due to wrong PSL). 

Corrective action taken- Problem in the PSL has been rectified. 

 

Case-4 Tripping pf 160MVA 220/132kV ICT-III at 220kV Baraut Substation (Meerut 

Zone) 

No. of unwanted operation -1 

No. of correct operation -0 

No. of failures to operate-0 

Reason for indices less than unity- Erratic tripping due to settings of REF relay was 

wrongly programmed as 2 winding Transformer instead of Auto Transformer. 

Corrective action taken- Settings have been corrected as Auto transformer on 

14.06.2024. 

 

Case-5 Tripping of 500MVA ICT-II at 400kV Substation Motiram Adda (Gorakhpur 

Zone)  

No. of unwanted operation -1 

No. of correct operation -0 

No. of failures to operate-0 

Reason for indices less than unity- Tripping due to cable fault and polarity issue in 

NCT. 

Corrective action taken- Fault removed. 

 

Case-6 Tripping of 160MVA ICT- I at 220kV Substation Maharajganj (Gorakhpur 

Zone) 

No. of unwanted operation -1 



No. of correct operation -0 

No. of failures to operate-0 

Reason for indices less than unity- Tripping due to wiring problem in relay panel. 

Corrective action taken- Fault rectified. 

 

Case-7 Tripping of 220kV Kirawali-Sikandra line (Agra Zone) 

No. of unwanted operation -1 

No. of correct operation -1 

No. of failures to operate-0 

Reason for indices less than unity- Tripping due to malfunctioning of PLCC panel. 

Corrective action taken- Fault rectified. 

 

Case-8 Tripping of 220kV Kirawali-PGCIL line (Agra Zone) 

No. of unwanted operation -2 

No. of correct operation -3 

No. of failures to operate-0 

Reason for indices less than unity- Tripping due to malfunctioning of PLCC panel. 

Corrective action taken- Fault rectified. 

 

Case-9 Several trippings at 400kV Sarnath Substation -400/220 KV 315 MVA ICT-III, 

220 KV Beerapatti TSS Feeder, 220/132 KV 160 MVA TF-I, 220/132 KV 200 MVA TF-

I, 220/132 KV 160 MVA TF-III (Prayagraj Zone) 

No. of unwanted operation -1 for each element 

No. of correct operation -0 for each element 

No. of failures to operate-0 for each element 



Reason for indices less than unity- Due to wrong operation of PRV of 500 MVA ICT-II 

because of cable damage Protection 

Corrective action taken- Fault rectified. 

 

PSTCL 

Case-1 Tripping of 220 kV Bassi Pathana-G-1 ckt 

No. of unwanted operation -2 

No. of correct operation -0  

No. of failures to operate-0  

Reason for indices less than unity- Maloperation of relay. 

Corrective action taken- Direction set right on standalone E/F relay at Bassi Pathana 

and also settings revised at Gobindgarh end. 

 

Case-2 Tripping of 220 kV Sandhwan-Muktsar(220) ckt. 

No. of unwanted operation -1 

No. of correct operation -0 

No. of failures to operate-0  

Reason for indices less than unity- Maloperation of relay (tripped at Sandhawan end 

on zone-4 while no tripping at Muktsar end). 

Corrective action taken- Relay will be tested after paddy season. 

 

Case-3 Tripping of 100 MVA, 220/66 kV Power Transformer-6 at 220kV /s Badal 

No. of unwanted operation -1 

No. of correct operation -0 



No. of failures to operate-0  

Reason for indices less than unity- Due to storm & wind- Rain water ingress in CT 

Marshalling box. 

Corrective action taken- It has been covered now. 

 

Case-4 Tripping of 220 kV Dhandari-Jamalpur ckt.I at Dhandari end only 

No. of unwanted operation -1 

No. of correct operation -0 

No. of failures to operate-0  

Reason for indices less than unity- DT received from Jamalpur BBMB end. Mal-

operation. 

Corrective action taken- To be investigated by Communication wing. 

 

Case-5 Tripping of 220 kV Pakhowal-PGCIL ckt 

No. of unwanted operation -0 

No. of correct operation -0 

No. of failures to operate-0  

No. of incorrect operation-1 

Reason for indices less than unity- Carrier not healthy at PGCIL end. 

Corrective action taken- Carrier equipment are owned by PSTCL. End to end testing 

will be done based on shutdown. 

 

Case-6 Tripping of 315 MVA, 400/220 kV ICT-2 at 400kV S/s Makhu 



No. of unwanted operation -1 

No. of correct operation -0 

No. of failures to operate-0  

Reason for indices less than unity- Due to cut on Control cable entering the Bucchholz 

relay- maloperation. 

Corrective action taken- Defective part of control cable removed. 

 

Case-7 Tripping of 220 kV Dasuya-Alawalpur ckt in zone -1 at Alawalpur and zone-

2 at Dasuya 

No. of unwanted operation -0 

No. of correct operation -2 

No. of failures to operate-0  

O. of incorrect operation-1 

Reason for indices less than unity- In spite of CR relay issued Z-2 trip. 

Corrective action taken- Issue of relay configuration has been set right. 

 

Case-8 Tripping of 100 MVA, 220/66 kV Power Transformer-3 at 220kV S/s Nabha 

No. of unwanted operation -1 

No. of correct operation -0 

No. of failures to operate-0  

Reason for indices less than unity- WTI tripping. Maloperation- no reason found. 

 

Case-9 Tripping of 160 MVA, 220/66 kV Power Transformer-4 at 220kV S/s Nabha 



No. of unwanted operation -1 

No. of correct operation -0 

No. of failures to operate-0  

Reason for indices less than unity- Mal-operation, Due to ingress of moisture in OLTC 

Buchholz. 

Corrective action taken- Relay has been covered. 

 

Case-10 Tripping of 100 MVA, 220/66 kV Power Transformer-3 at 220kV S/s Udhoke 

No. of unwanted operation -3 

No. of correct operation -0 

No. of failures to operate-0  

Reason for indices less than unity- Control cable damaged and NCT connections 

found loose. 

Corrective action taken- Control cable changed and NCT connections tightened. 

 

Case-11 Tripping of 220/66 kV, 160 MVA Power Transformer-4 at 220kV S/s 

Chogawan 

No. of unwanted operation -1 

No. of correct operation -0 

No. of failures to operate-0  

Reason for indices less than unity- CTs were replaced and accordingly differential 

protection settings were not updated. 

Corrective action taken- Settings have been changed. 

 



Case-12 Tripping of 220 kV Butari-Railway ckt, 220 kV Butari-Verpal ckt, 220 kV 

Butari-BBMB ckt, 100 MVA,220/66 kV P.T/F T-1, 100 MVA,220/132 kV P.T/F T-5, 100 

MVA,220/66 kV P.T/F T-4 

No. of unwanted operation -1 for each element 

No. of correct operation -0 

No. of failures to operate-0  

Reason for indices less than unity- Mal-operation of BBPS Relay. 

Corrective action taken- Due to breaker contact issue. The issue will be resolved after 

30.09.2024. 

 

Case-13 Incorrect operations due to unhealthiness of carrier 

Lines subjected- 220 kV Ferozepur Road - Ladhowal ckt, 220 kV Patti-Verpal ckt, 220 

kV Numehal-Nakodar ckt, 220 kV Mahilpur-Bhakra ckt.II, 220 kV G-1-RTP ckt.II, 220 kV 

Sahnewal-PGCIL ckt, 220 kV Ablowal-Passiana ckt, 220 kV Malerkotla-Sandaur ckt.II, 

220 kV Dhuri-Dhuri(400) ckt, 220 kV Doraha-PGCIL ckt, 220 kV Ghulal-Sahnewal ckt, 

220 kV Badhni-PGCIL ckt 

Due to unhealthiness of carrier, the concerned ends have been getting tripped in zone-2 

leading to delayed clearance.  

Corrective action taken- Matter is being taken up to resolve. It involves a huge 

procurement. 



Reasons for Performance Indices less than Unity- July 2024 

 

RVPN 

Case-1 220 KV Dausa - Mandawar Line AT 220 KV GSS DAUSA on 03.07.2024 

No. of unwanted operation -1 

Reason for indices less than unity - VT supply failed due to problem in VT selection 

relay.  

Corrective action taken- VT selection relay repaired and problem rectified. 

 
Case-2 220 KV KUCHAMAN-MAKRANA LINE at 220 KV GSS Kuchaman on 

06.07.2024 

No. of unwanted operation -1 

Reason for indices less than unity – Tripping due to DC problem at 220 KV GSS 

Kuchaman. 

Corrective action taken- DC problem rectified. 

 
Case-3 Multiple trippings of 220 KV lines at Ratangarh on 08.07.2024  

220kV Sri Dungargarh-Ratangarh Line - No. of unwanted operation -2 

220 KV RATANGARH- KHETRI-I- No. of unwanted operation -2 

220 KV RATANGARH- KHETRI-II- No. of unwanted operation -2 

Reason for indices less than unity – Tripping due to DC problem due to heavy rain at 

400/220 KV GSS Ratangarh.  

Corrective action taken- DC problem rectified. 

 

Case-4 220KV Dausa - PGCIL Bassi Ckt-I Line at 220KV GSS Dausa on 24.07.2024 

No. of unwanted operation -1 



Reason for indices less than unity – CB tripped at Dausa end due to heavy air leakage 

from Pneumatic Drive of Y-Ph CB pole  

Corrective action taken- CB repaired. 

 

Case-5 220Kv Bikaner-Gajner-I line at 400 KV GSS Bikaner on 26.07.2024  

No. of unwanted operation -1 

Reason for indices less than unity – May be a DC fault, exact reason could not be 
identified.  
 

Corrective action taken- Under observation.  
 

 

Case-6 400 kV Bikaner-Merta Line at 400 KV GSS Bikaner on 22.07.2024 

No. of unwanted operation -1 

Reason for indices less than unity – May be a DC fault, exact reason could not be 
identified.  
 

Corrective action taken- Under observation.  
 
 
Case-7 220/132 KV 160 MVA Transformer-I at 220 KV GSS Bhiwadi on 04.07.2024 

No. of unwanted operation -1 

Reason for indices less than unity – Water logging in relay terminal box during heavy 
rain.  
 
Corrective action taken- Reay terminal box cleaned, dried and sealed.  
 
 
Case-8 220/132 KV, 160 MVA Transformer at 220 KV GSS RAWATSAR on 14.07.2024   
No. of unwanted operation -1 

Reason for indices less than unity – Water logging in relay terminal box during heavy 
rain.  
 
Corrective action taken- Reay terminal box cleaned, dried and sealed.  
 



 
Case-9 220/132KV 100 MVA ICT-I AT 220 KV GSS IG NAGAR on dated 25.07.2024  
 
No. of unwanted operation -1 

Reason for indices less than unity – Water logging in relay terminal box during heavy 
rain.  
 
Corrective action taken- Reay terminal box cleaned, dried and sealed.  
 

  
Case-10 220/132 KV, 100 MVA Transformer-I at 220KV GSS DECHU on 02.07.2024 
 
No. of unwanted operation -1 

Reason for indices less than unity – High impedance differential protection relay 
defective. 
 
Corrective action taken- High Impedance differential protection relay replaced. 
 
 
Case-11 220/132KV, 100 MVA Transformer-II AREVA at 220kV GSS GULABPURA 
on 16.07.2024  
 
No. of unwanted operation -1 

Reason for indices less than unity – High impedance differential protection relay 
defective. 
 
Corrective action taken- High Impedance differential protection relay shall be replaced 
soon. 
 
  
Case-12 220kV 160MVA Transformer-II at 220KV GSS GAJNER on 26.07.2024 
 
No. of unwanted operation -1 

Reason for indices less than unity – DC Fault due to heavy rain.  
 
Corrective action taken- DC fault rectified. 
 
 
RRVUNL 
 
Case-1 Tripping of GT-1 at 220kV KSTPS kota on 19.7.2024 
 



No. of unwanted operation -1 

No. of correct operation-3 

No. of failure to operate-0 

Reason for indices less than unity – tripped due to malfunctioning of UAT Protection 
Relay RET650.  
 

Corrective action taken- The faulty Relay has been taken out of circuit and is being sent 
to the OEM, M/s. HIEL (Formerly M/s. ABB India Ltd.) for analysis of the same. 
 

 

SJVN 

Case-1 Tripping of 68.67 MW generating unit no. 6 of Rampur HPS on 07.07.2024. 

Number of unwanted operations = 1 

 

Reason for indices less than unity – High TGB vibration above permissible limit. High 

TGB vibration occurred due to labyrinth seal damaged at runner. 

  

Corrective action taken– The same was replaced. 

 

 

UPPTCL 

 

Case-1 Tripping of 220kV Kanduni-PG 2 line on 25.7.2024 (Lucknow zone) 

No. of unwanted operation -1 

No. of correct operation-1 

No. of failure to operate-0 

Reason for indices less than unity – DT received at Kanduni end. 

Corrective action taken–Fault at 400kV Substation Khuri road (POWERGRID) 

removed. 

 



Case-2 Tripping of 400/220kV 500MVA ICT-1 at 400kV Substation Azamgarh 

(Gorakhpur Zone) 

No. of unwanted operation -1 

No. of correct operation-1 

No. of failure to operate-0 

Reason for indices less than unity- Tripped on PRV due to DC cable fault. 

Corrective action taken- Rectified on 14.7.2024. 

 

Case-3 Tripping of 220kV Khurja NAPP line (Meerut Zone) 

No. of unwanted operation -2 

No. of correct operation-1 

No. of failure to operate-0 

Reason for indices less than unity- At Khurja Substation Damaged cable carrying 

signals to trip circuit and has operated due to water logging in trenches during severe 

rain. 

Corrective action taken- Control cables of both trip circuits were replaced on 31.7.2024. 

 

Case-4 Tripping of 220kV Debai NAPP line (Meerut Zone) 

No. of unwanted operation -2 

No. of correct operation-1 

No. of failure to operate-0 

Reason for indices less than unity- Line tripped at Debai end due to SOTF/TOR when 

distance protection picked in Zone-3. 

Corrective action taken- Protection settings have been checked and revised. 

 

 

 



PSTCL 

 

Case-1 Tripping of 500 MVA, 400/220 kV ICT-1 at 400 kV S/S Dhanansu 

No. of unwanted operation -1 

No. of correct operation-0 

No. of failure to operate-0 

Reason for indices less than unity- Ingress of moisture due to Rain. 

Corrective action taken- Officials have been asked to cover it properly. 

 

Case-2 Tripping of 100 MVA, 220/132 kV Power Transformer-2 at 220 kV S/S Science 

City 

No. of unwanted operation -2 

No. of correct operation-0 

No. of failure to operate-0 

Reason for indices less than unity- Control cable of NCT damaged. 

Corrective action taken- Replaced. 

 

Case-3 Tripping of 500 MVA, 400/220 kV ICT-1 at 400 kV S/S Dhuri 

No. of unwanted operation -1 

No. of correct operation-0 

No. of failure to operate-0 

Reason for indices less than unity- Due to ingress of moisture in PRD & OSR. 

Corrective action taken- Officials have been asked to cover it properly. 

 

Case-4 Tripping of 100 MVA, 220/66 kV Power Transformer-4 at 220kV S/s Patran 

No. of unwanted operation -1 



No. of correct operation-0 

No. of failure to operate-0 

Reason for indices less than unity- Due to rain & bird's dropping resulting in flashover 

at LA jumper HV side. 

 

Case-5 Tripping of 220 kV Muktsar-Ghubaya ckt 

No. of unwanted operation -1 

No. of correct operation-1 

No. of failure to operate-0 

Reason for indices less than unity- Mal-operation of PDR of CB. 

Corrective action taken- Connections tightened in CB marshallaing box. 

 

Case-6 Tripping of 220 kV Muktsar-Sandhwan ckt, 220 kV Muktsar-Sadiq ckt, 220 

kV Muktsar-Katorewala ckt, 220 kV Muktsar-Bathinda ckt.I, 220 kV Muktsar-

Bathinda ckt.II 

No. of unwanted operation -0 

No. of correct operation-0 

No. of failure to operate-0 

No. of incorrect operation- 1 on each element 

Reason for indices less than unity- Bus fault developed subsequent to tripping of 220 

kV Muktsar-Ghubaya circuit. BBPS failed to operate. 

Corrective action taken- Due to issue in bus bar operation all feeders were tripped in 

zone-4 and Bus bar was out due to patch cord issue. The matter will be resolved after 

installation of new patch cord. 

 

Case-7 Tripping of 220 kV Butari-BBMB Jalandhar ckt in Zone-1 from BBMB end 

and E/F at Butari end 

No. of unwanted operation -1 



No. of correct operation-0 

No. of failure to operate-0 

Reason for indices less than unity- Protection coordination issues of E/F relay. 

Corrective action taken- Issue is being resolved. 

 

Case-8 Tripping of 100 MVA, 220/66 kV Power Transformer-3 at 220kV S/s Rehana 

Jattan 

No. of unwanted operation -2 

No. of correct operation-0 

No. of failure to operate-0 

Reason for indices less than unity- Bucchholz Trip Stage-II, Master operated, due to 

DC leakage. 

Corrective action taken- Partially attended. 

 

Case-9 Tripping of 100 MVA, 220/66 kV, P.T/F T-3 at 220kV S/s Dera Bassi 

No. of unwanted operation -1 

No. of correct operation-0 

No. of failure to operate-0 

Reason for indices less than unity- Bucchholz Trip Stage-II, Master operated, due to 

Control cable punctured. 

Corrective action taken- Control cable replaced. 

 

Case-10 Tripping of 220kV Bhateri-Faggan Majra ckt. I  

No. of unwanted operation -0 

No. of correct operation-0 

No. of failure to operate-0 



No. of incorrect operation- 1 

Reason for indices less than unity- Operation of O/C on adjacent circuit due to 

snapping of conductor. 

Corrective action taken- Relays are old. Over current casing may be placed out.  

 

Case-11 Tripping of 220 kV Passiana-Ablowal ckt and 220 kV Passiana-Rajla ckt 

from Passiana end only 

No. of unwanted operation -1 for each element. 

No. of correct operation-0 

No. of failure to operate-0 

Reason for indices less than unity- DC leakage. 

Corrective action taken- Partially attended. 

 

Case-12 Tripping of 100 MVA, 220/66 kV Power Transformer-2 at 220kV S/s Sarna 

No. of unwanted operation -1 

No. of correct operation-0 

No. of failure to operate-0 

Reason for indices less than unity- Control cable damaged by reptiles. 

Corrective action taken- Control cable replaced. 

 

Case-13 Tripping of 220 kV Verpal-Udhoke ckt and 220 kV Verpal-Wadala Granthian 

ckt  

No. of unwanted operation -1 for each element. 

No. of correct operation-0 

No. of failure to operate-0 

Reason for indices less than unity- Maloperation of DPRs due to damaging of bush of 

ICT at Wadala granthian. 



Corrective action taken- PSL and settings of distance protection relay have been 

revised. 

 

Case-14 Tripping of 160 MVA, 220/66kV Power Transformer-2 at 220kV S/s 

Malerkotla 

No. of unwanted operation -1  

No. of correct operation-0 

No. of failure to operate-0 

Reason for indices less than unity- Earth stick comes in induction during attending hot 

point at 66 kV Naudhrani. 

Corrective action taken- Directed concerned officials to take care in future. 

 

Case-15 Tripping of 220 kV Bhawanigarh-Nabha ckt at Bhawanigarh end only 

No. of unwanted operation -0  

No. of correct operation-0 

No. of failure to operate-1 

Reason for indices less than unity- failed to trip from Nabha end. 

Corrective action taken- Will be taken up. 

 

Case-16 Incorrect operations due to unhealthiness of carrier 

Lines subjected- 220 kV Kotla Janga-Kartarpur ckt.II, 220 kV Bathinda-GHTP ckt.I 

Due to unhealthiness of carrier, the concerned ends have been getting tripped in zone-2 

leading to delayed clearance.  

Corrective action taken- Matter is being taken up to resolve. It involves a huge 

procurement. 

 

POWERGRID – NR-2 



 

Case-1 Tripping of PATIALA 315MVA ICT-I & 500MVA ICT- III 

No. of unwanted operation -1 for each element 

Reason for indices less than unity- ICTs tripped on operation of 220KV Bus-1 

Protection caused by operation of LBB protection of 220KV Nabha-1 due to problem in 

B-pole CB Patiala (PG). 

Case-2 Tripping of DEHAR 315 MVA ICT-I at 220kV side only 

No. of unwanted operation -1 

Reason for indices less than unity- Tripped due to maloperation of Micom P743 

Breaker failure relay owned by BBMB Dehar. 

Corrective action taken- BBMB will email settings to POWERGRID for review. 



Reasons for Performance Indices less than Unity- August 2024 

 

POWERGRID- NR-2 

Case-1 Tripping of 220KV SALAL-JAMMU-II at Jammu end on 07.08.2024 

No. of unwanted operation -1 

Reason for indices less than unity - Line tripped from Jammu end only due to 

maloperation of Trip supervision contactor. Dead earth fault was persisting at that time 

(JKPTCL Station) 

 

Corrective action taken- earth fault at the substation could not ne figured out at Jammu. 

 
 

Case-2 Tripping of 220KV SARNA-DASUYA-I on 16.08.2024 

No. of incorrect operation -1 

Reason for indices less than unity – Line successfully Auto Reclosed on B-N fault from 

Dasuya (PSTCL) but tripped from Sarna (PSTCL) due to maloperation of A/R scheme at 

Sarna (PSTCL). DTPC cable issue. 

 

Corrective action taken- DTPC issue resolved.  

 
 

Case-3 Tripping of 400KV BHIWANI (BBMB) - RAJPURA (PSTCL) LILO PORTION 

on 31.08.2024  

No. of unwanted operation -1 

Reason for indices less than unity – Line tripped from Rajpura (PS) end only due to 

DT received at Rajpura (PS) PSTCL end caused by maloperation of PLCC at BBMB 

Bhiwani.  PLCC maloperation. PLCC and bay at Bhiwani are owned by BBMB. 

 

Corrective action taken- Wrong PSL in distance protection of the line has been rectified 

by BBMB at Bhiwani end.  



 

Case-4 Tripping of PATIALA 315MVA ICT-II & 500MVA ICT-IV on 24.07.2024 

No. of unwanted operation -1 for each element. 

Reason for indices less than unity – ICT-4 TBCB bay wiring issue. During shifting of 

ICT-4 (214) bay to TBC, +ive voltage extended to trip bus of 220kV Bus-2, resulting in 

operation of 220KV Bus-2. 

 

Corrective action taken- Rectified. 

 

 
CCGT Bawana, IPGCL 
 
Case-1 Tripping of Generator Transformer GT – 4 on 18.8.2024 & 25.8.2024 
 
No. of unwanted operation -2 

No. of correct operation-2 

No. of failure to operate-0 
 
Reason for indices less than unity – On differential tripped due to CT Secondary wire 
of R – Phase Yard CT (Core 4 & Core 5) from CT Junction Box to CT MK found grounded. 
 
Corrective action taken- New cable laid from R – Phase CT Junction Box to CT MK for 
Core 4 as well as Core 5 
 
 
 
PSPCL (GGSSTPS)  

Case-1 the following feeders tripped in Zone-2  

 
1. 220 kV feeder Jadla-1 on 24.08.2024 
2. 220 kV feeder Jadla-2 on 24.08.2024 
3. 220 kV feeder Gobindgarh-2 on 27.08.2024 
 
Reason for indices less than unity –Due to the unhealthiness of Carrier 
Communication. 
 
Corrective action taken- In earlier testing, there was no discrepancy found. However, 
PSTCL will do testing again after taking planned shutdown. 
 
 



 
 
 
RVPNL  
 
Case-1 Tripping of 400 KV Merta - Bikaner Bay at 400 KV GSS MERTA on 09.08.2024  
 
No. of Unwanted operation – 1  
 
Reason of unwanted operation – DC cable problem initiated the breaker tripping. 
  
Corrective Action taken – DC cable replace and problem rectified. 
 
  
Case-2 Tripping of 400/220KV 315 MVA ILT-2ND AT 400 KV GSS RATANGARH on 
02.08.2024  
 
No. of Unwanted operation – 1  
 
Reason of unwanted operation – Due to DC mixing of source 1 and source 2 at 400KV 
GSS Ratangarh in 400/220KV 315MVA ILT-2 panel.  
 
Corrective Action taken – DC problem rectified.  
 
 
Case-3 Tripping of 220 KV Manoharpur - Kukas line at Manoharpur on 01.08.2024  
 
No. of Unwanted operation – 1  
 
Reason of unwanted operation – DC problem due to damage of DC cable at 220 KV 
GSS Manoharpur.  
 
Corrective Action taken – DC problem rectified.  
 
 
Case-4 Tripping of 220kV Sri Dungargarh - Ratangarh line at 220KV GSS Ratangarh 
on 06.08.2024  
 
No. of Unwanted operation – 1  
 
Reason of unwanted operation – CB tripped at Ratangarh end without any indication 
due to DC problem.  
 
Corrective Action taken – DC problem rectified.  
 

 

Case-5 Tripping of 220kV Bhilwara Kankroli (PG) line at Bhilwara end on 08.08.2024 



No. of Unwanted operation – 1  

Reason of unwanted operation – PSL of relay was found wrong, the relay tripped with 
Carrier healthy signal.  
 
Corrective Action taken – PSL corrected.  
 
 
Case-6 Tripping of 220 kV Kankroli- Bamantukda Line at 220 KV GSS Bamantukda 
on 11.08.2024  
 
No. of Unwanted operation – 1  
 
Reason of unwanted operation – LBB relay setting found incorrect.  
 
Corrective Action taken – LBB relay setting corrected.  
 
 
Case-7 Tripping of 220KV Khetri- Ratangarh Ckt-II line at 220 KV GSS Khetri on 
dated 21.08.2024  
 
No. of Unwanted operation – 1  
 
Reason of unwanted operation – VT selection relay operation defective, VT output 
became near to zero.  
 
Corrective Action taken – Problem of VT selection relay rectified. 
 
 
  
Case-8 Tripping of 220/132 KV 160 MVA Transformer at 220 KV GSS VATIKA on 
30.08.2024 
  
No. of Unwanted operation – 2  
 
Reason of unwanted operation – Main 2 differential relay was installed at the panel with 
incomplete CT wiring and was put out of ckt by removing DC supply. Workmen 
unknowingly put on the DC supply fuses.  
 
Corrective Action taken – Main 2 differential relay again put out of circuit. 
 
 

DTL 

Case-1 400kV Mundaka- Bawana Ckt-1 and Ckt-2 

No. of unwanted operation -2 

No. of correct operation-0 



No. of failure to operate-0 
 

Reason of unwanted operation – Fault was in 400kV Bawana-Maharani Bagh Ckt.-1. 

Main-1 relay (P442) has correctly seen the fault in Zone-2. However, Main 2 Relay (GE 

make D-60) has seen the fault in Zone-1 and tripped accordingly. Main-2 Relay again 

saw the fault in Zone-1 even after revision of settings as per OEM recommendation in the 

month of June-2024. 

Corrective Action taken- The issue was again raised with OEM and after further analysis 

by OEM they have recommended for change in Flex logic of GE make relay. Necessary 

recommendations were implemented and kept under observations. 

 

PTCUL 

Case-1 Tripping of 315 MVA ICT -II (400/220 KV) at 400 KV S/S Kashipur 

No. of unwanted operation -1 

No. of correct operation-0 

No. of failure to operate-0 
 

Reason of unwanted operation – transformer tripped without flags due to DC Earth 

fault. 

Corrective Action taken- will look into issue after taking the shutdown. 

 

 

UPPTCL 

 

Case-1 220kV Parichha to Moth line (Jhansi Zone) 

No. of unwanted operation -0 

No. of correct operation-1 

No. of failure to operate-1 
 
Reason for indices less than unity – At 220kV S/s Moth Bus coupler breaker trip on 
E/F high set, while line CB did not trip. 
 
Corrective Action taken- Fault got rectified. 
 
 



Case-2 220kV Debai to Khurja line (Meerut Zone) 
 

No. of unwanted operation -0 

No. of correct operation-0 

No. of failure to operate-1 
 
Reason for indices less than unity – CB at 220kV Debai end failed to trip as trip signal 
was transferred to TBC breaker due to mal functioning of BCU. 
 
Corrective Action taken- Trip transfer scheme is permanently shifted to main CB till the 
time BCU trouble is rectified. 
 
 
Case-3 Tripping of 500MVA ICT-1 at 400kV Substation Azamgarh (Gorakhpur Zone) 
 

No. of unwanted operation -1 

No. of correct operation-0 

No. of failure to operate-0 
 

Reason for indices less than unity –ICT tripped on PRV due to mal functioning of PRV 

contact due to accumulation of water vapour. 

Corrective Action taken- Gasket placedand proper sealing of PRV micro switch has 

been done. 

 

Case-4 Tripping of 160MVA ICT (220/132kV) -1 at 400kV Substation Agra (Agra 

Zone)  

No. of unwanted operation -1 

No. of correct operation-0 

No. of failure to operate-0 
 

Reason for indices less than unity – Due to control cable fault. 

Corrective Action taken- Fault rectified. 

 

Case-5 Tripping of 400kV Aligarh Panki line (Agra Zone) 



No. of unwanted operation -1 

No. of correct operation-0 

No. of failure to operate-0 
 

Reason for indices less than unity – Due to DC Earth fault. 

Corrective Action taken- Rectified after finding out cable fault. 

 

Case-6 Tripping of 500MVA ICT-1 (LV side) at 400kV Substation Panki (Agra Zone) 

No. of unwanted operation -3 

No. of correct operation-0 

No. of failure to operate-0 
 

Reason for indices less than unity – Due to DC Earth fault. 

Corrective Action taken- Rectified after finding out cable fault. 

 

Case-7 Tripping of 500MVA ICT-I (HV side) at 400kV Substation Panki (Agra Zone) 

No. of unwanted operation -1 

No. of correct operation-0 

No. of failure to operate-0 
 

Reason for indices less than unity – Due to DC Earth fault. 

Corrective Action taken- Rectified after finding out cable fault. 



S. No. NRPC Member Category Status

1 PGCIL Central Government owned 

Transmission Company

Received

2 NTPC Received

3 BBMB Received 

4 THDC Received 

5 SJVN Received (Rampur)

6 NHPC Received

7 NPCIL

8 DTL Received

9 HVPNL Received

10 RRVPNL Received

11 UPPTCL Received for Jhansi, Lucknow, 

Meerut, Gorakhpur, Prayagraj, 

Agra zone)

12 PTCUL Received

13 PSTCL Received

14 HPPTCL Received

15 IPGCL Received (PPCL)

16 HPGCL

17 RRVUNL Received

18 UPRVUNL Received (obra -B, Anpara-B 

switch yard, Harduganj-C,D,E))

19 UJVNL Received (Khodri, Chibro, 

Vyasi)

20 HPPCL

21 PSPCL State Generating Company & State 

owned Distribution Company

22 HPSEBL Distribution company having 

Transmission connectivity ownership

23 Prayagraj Power Generation Co. Ltd. Received

24 Aravali Power Company Pvt. Ltd Received

25  Apraava Energy Private Limited Received

26 Talwandi Sabo Power Ltd. 

27 Nabha Power Limited

28 MEIL Anpara Energy Ltd

29 Rosa Power Supply Company Ltd Received

30 Lalitpur Power Generation Company Ltd Received

31 MEJA Urja Nigam Ltd.

32 Adani Power Rajasthan Limited Received

33 JSW Energy Ltd. (KWHEP) Received

34 AESL

Other transmission licensee

Received (ATIL -400kV 

Mohindergarh S/s, OBTL, 

FBTL, MTSCL, ATSCL, 

HPTSL, BKTL, GTL)

35 Tata Power Renewable Energy Ltd. Recevied (TPGEL,  BTPSL)

36 UT of J&K

37 UT of Ladakh

38 UT of Chandigarh

39 INDIGRID Received

40 POWERLINK

41 ADHPL Received

42 Sekura Energy Limited

43 WUPPTCl Other transmission licensee in  UP

44 SEUPPTCL Other transmission licensee in  UP

45  Vishnuprayag Hydro Electric Plant 

(J.P.)

Other Generating Units in UP Received

46 Alaknanda Hydro Electric Plant (GVK) Other Generating Units in UP

UT of Northern Region

Status of Internal Protection Audit Plan for FY 2024 -25

Central Generating Company

State Transmission Utility

State Generating Company

IPP having more than 1000 MW 

installed capacity 

Annexure-III



S. No. NRPC Member Category Status Schedule submitted  as per utililty Present Status 

Comlpleted (yes/no)

1 PGCIL Central Government owned 

Transmission Company

2 NTPC Received (Tanda) By 17.07.2025

3 BBMB

4 THDC Received (Tehri) March 2026

5 SJVN

Received

FY-2025-26 for RHPS, Nov 24- March 25 

for NJHPS

6 NHPC Received FY-2025-26

7 NPCIL

8 DTL

9 HVPNL

10 RRVPNL

11 UPPTCL  

12 PTCUL

13 PSTCL

14 HPPTCL

15 IPGCL

16 HPGCL

17 RRVUNL

18 UPRVUNL Received (DTPS-Anpara) 01.05.2024 Revised schedule will 

be submitted

19 UJVNL

20 HPPCL

21 PSPCL State Generating Company & State 

owned Distribution Company

22 HPSEBL Distribution company having 

Transmission connectivity ownership

23 Prayagraj Power Generation Co. Ltd. Received

Dec-24

24 Aravali Power Company Pvt. Ltd

25  Apraava Energy Private Limited Received By May, 2025

26 Talwandi Sabo Power Ltd. 

27 Nabha Power Limited

28 MEIL Anpara Energy Ltd

29 Rosa Power Supply Company Ltd Received By 30.09.2024

30 Lalitpur Power Generation Company 

Ltd Conducted

26.03.2024

31 MEJA Urja Nigam Ltd.

32 Adani Power Rajasthan Limited Received (Kawai) September, 2024

33 JSW Energy Ltd. (KWHEP) Received December 2024 to March 2025 

Other Transmission Licensee
Received (ATIL -400kV Mohindergarh 

S/s,)

400kV Mohindergarh SS- Q2 , FY 2025-26

Received (OBTL) OBTL-Q1 , FY 2025-26

Received (FBTL) FBTL-Q3 , FY 2025-26

Received (MTSCL) MTSCL-Q4 , FY 2025-26

Received (ATSCL) ATSCL-Q1 , FY 2026-27

Received (HPTSL) HPTSL- Q2 , FY 2026-27

Received (BKTL) BKTL-Q3 , FY 2026-27

Received (GTL) GTL- Q3  & Q4, FY 2026-27

35 Tata Power Renewable Energy Ltd. IPP having less than 1000 MW 

installed capacity (alphabetical 

rotaional basis)

36 UT of J&K

37 UT of Ladakh

38 UT of Chandigarh

39 INDIGRID

40 POWERLINK

41 ADHPL Received 30.09.2024

42 Sekura Energy Limited

43 WUPPTCl Other transmission licensee in  UP Received *2024-25

44 SEUPPTCL Other transmission licensee in  UP

45  Vishnuprayag Hydro Electric Plant 

(J.P.)

Other Generating Units in UP

46 Alaknanda Hydro Electric Plant (GVK) Other Generating Units in UP

UT of Northern Region

* Revised Schedule

Status of 3rd Party Protection Audit Plan 

Central Generating Company

State Transmission Utility

State Generating Company

IPP having more than 1000 MW 

installed capacity 

AESL34

Annexure-IV



POWERGRID NR-2 400/220kV GIS Chamba

Annexure-V















ASSISTANT ENGINEERTAS) RRVPNL, BHILWARA 

Event logger Operation |Earth Fault Separate 

Single 

and 

three 

Phase 

Initiation 

DISABLED 

three plhase initiation 

Current 

and 

Time 

Setting 

yes 

120% 

Inormal. 

100 

msec 

Retrip |Local 

Breaker 

Back 

Up 

100 msec 

YES 

enabled scheme,no 

separate 

LBB 

Relay 

Numerical 

|Feature 

enabled 

in 
Bus 

bar 

|Event logger Opcration 

No 

(No 

Event 

logger 

Installed) 

Yes 

Enabled 

Over Flus Protection 

|Numerical 

characteristics 

As 

per 

inverse 

curve 

alarm 

-110%,5 

sec 

Trip 

|Event logger Operation Earth Fault Protection Event loer Operation 

NC 

(No 

Event 

logger 

Installed) 

Yes 

20% 

|Numerical 

No 

Functional (No 

Event 

logger 

Installed) 

Yes 

54%, CTR-800/1 

|Numerical 

|Backup Over Current Eent logrer Opcration 

NG 

Functional (No 

Event 

logger 

Installed) 

Numerical 

20% 

Yes 

|Restricted 

Earth 

Fault 

Protcction 

(LV 

Side) 

No 

Functional (No 

Event 

logger 

Installed) 

|E\ent logger Operalion 

20% 

Numerical 

Yes 

Restricted 

Earth 

lFault 

Protection 

(I1V 

Sidc) 

No 

Functional (No 

Event 

logger 

Installed) 

|vent loer Operation 

Yes 

|Enabled 

I5% 

nd 

Hamonic 

Block 

(Setting) 

Numcrical 

Yes 

03,slope 2-0.7 pickup-

0 
2 

pu.slope 

I -

Differential Protection Tnpping 

by 
Buchholz 

relay 

(Alam) 

o Nane 

of 
Transformer 

(Rating/Capacity) 

Functional 1Functional 

Yes 

Conventional 

2207132,160MMVA 

Transformer-I 

(ALSTOM 

Make) 

provisiong 

Iransformer Protection Panel: 

ed/Disalbled 

ctromcclhanical) (Numerical/Static/Ele 

Scttingg 

as 
found 

in 
field 

regulatory 

Check 

lFunctional/NonFunctional/Enabl 

|Type of Rclay 

|Status Wr.t |Compliance 

B. 
Check 

List 

for 

P'rotection 

Audit 

IName 

of 
representative 

from 

utility 

whose 

audit 

being 

carried 

out:-

XEN 

2201*V 

:ss 

RVPNL 

IHAMIIRGAR! 

Name 

and 

Orennization 

of 
Audit 

Tenm3-

AEN 

(MPTNS) 

RVT'NL, 

BILWAA 

(iv) 

Type 

of 
Bus 

Switching 

Scheme:-

Two 

Main 

Bus 

and 

Aux. 

Bus 

(i) 
Namc 

of 
Voltage 

Level 

of 
Sub 

Station:-

220/132 

KV 

i) 

Date 

of 

Commissioning:-20,03.1996 

ç 

Name 

of 
Uity:-

220 

KV 

GSS 

ILAMIRGARI 

Geeral Tmformation 

o he 

Rajasthan 

Ra Rajya 

Prasaran 

P'rotection 

Audit-M/O-MAY 

2024 

, 
DoLe 

Audut 

-
R.5. 

024" 

Vidhyut 

Nigam 

R
R

VPN
 220kV H

am
irgarh S/s



RRVPNL, BHILWARA ASSISTANTENGINEER (MPT&S) 

|Event logger Operalion 

No 

(No 

Event 

logger 

Installed) 

Earth Fault 

No 

DISABLED 

Separatc 

Single 

and 

three 

Phase 

Initiation 

No 

Current and Time 

No 

three phase initiation 
120% 

normal. 

100 

msec 

|Reuip Local 

Brea 

ker 

Back 

Up 

No YES 

Enabled scheme,no 

separate 

LBB 

RelayNumerical 

100 msec 

Feature 

enabled 

in 
Bus 

bar 

|Ev 
ent 

logger 

Operation 

No 

(No 

Event 

logger 

Installed) 

Over Flux Protection 

Yes 

Enabled 

numerical 

characteristics 

As 

per 

inverse 

curve 

alarm 

-1 
10%,5 

sec 
Trip 

Event logger 

Operation 

|Earth lFault Protection Event loger Opcration 

No 

(No 

Evcnt 

logger 

Installed) 

Yes 

Functional (No 

Event 

logger 

Installed) 

numerical 

No 

20% 

Yes 

Functional (No 

Event 

logger 

Installcd) 

numerical 

No 

57% CTR400,1 A 

Restricted 

Earth 

Fault 

Protection 

(LV 

Sidc) 

No 

20% 

|vent logger Operation 

NG 

(No 

Event 

logger 

Installed) 

Restricted Earth Fault 

No 

20% 

Event log Operation 

(No 

Event 

lorer 

Installed) 

nd 

Harmomc 

Block 

(Sctting) 

Yes 

Static 

15°% (Inbuilt ) 

Differential Protection 

Yes 

|lFunctional 

02.slopc 2-07 pickup-

02 
puslopc 

I 
-

jippng 

by 
Buchholz 

relay 

(Alam) 

of Transformer (Rating/Cpacity) 

Yes 

|unctional 

Conventional 

ame 

|220/132,100MVA 

Audut 2.05.Q04. 

Scting 

Backup Over Current E\ent logcr Operation 

Protection (\ Sidc) 

Transtormer-1(BIIEL Make) 



RRVPNL, BHILWARA ASSISTANT ENGINEER (MPT8S) 

Time Synchronization 

YES 

Carrier Receive 

|YES 

ENABLED 

Breaker Contacts 

Yes 

ENABLED 

Binary lnputs 

Yes 

ENABLED 

DR 

Yes 

Enabled 

All Zone Block 

|Yes 

Enabled 

|Power 

Swing 

(Setting 

R 
& 

X) 

Yes 

Enabled 

Numerical 

Configuration 
As 

per 
latest 

Code 

of 

Fault Locator 

YES 

cnabled 

Aided Scheme 

|YES 

Enabled 

|SOTF 

YES 

|Disabled 

Iine Check-7-12/34/5(Settings) 

Yes 

|Enabled 

Zone-12 345(Settings) 

Yes 

Enabled 

PLCC Panel 

Yes 

Pole Discrepancy Relay 

YES 

Functional Functional 

ELECTROMECHANICAL 

l 

) 
Name 

of 
Line 

220KV Ilamirgarh-Bhilwara line 

Time Synchronization 

YES 

Carier Receive 

YES 

ENABLED 

Breaker Contacts 

Yes 

ENABLED 

Binary lnputs 

Yes 

ENABLED 

DR 

Yes 

Enabled 

AI| Zone Block 

Yes 

Enabled 

Power 

Swing 

(Setting 

R 
& 

X) 

Yes 

Enabled 

Numerical 

Configuration 
As 

per 
latest 

Code 

of 

|Fault Locator 

YES 

enabled 

|AIded Scheme 

YES 

Enabled 

SOTF 

YES 

Disabled 

Tme Chcck-2-12345(Setings) 

Yes 

Enabled 

Zone-14S (Seings) 

|Yes 

|Enabled 

|PlCC 

es 

Functional 

|Pole 

YES |220KV Hamirgarh-Bhilwara line 

|Functional 

ELLCIROMECHHANICAL 

O)Name of Line 
Distance Protecion Pancl:M-1/I 

| 

Check 

ed/Disabled Functional/ 

NonFunctiona/EnallYpc 

of 
Relay 

ctromechanical) (Numerical/Static/Elc 

Scttiny: 

as 
found 

in 
field 

provisIOns requlatory Stafus wrt 
|Compiiance 

B.Chck 

List 

for 

Protection 

Audit 

I) 
Name 

and 

Opanization 

of 
Audit 

Team:-

AENIMPTRS) 

RVPNL 

BI||LWARA 

(ONamc 

ol 
ieprescntaive 

liom 

utlity 

whose 

audit 

bein! 

caricd 

out-

XEN 

220KV 

GSS 

RVPNL 

HAMIRGARH 

()Date 

of 

Cominisstonnp-20.03 

1096 

) 
NamcofUiitn-

20 

KV 

GSS 

HAMIRGARI 

(iv) 

Typc 

of 
Bus 

1 icneral Intnnaion 

Report 

of 
the 

Prolcction 

Audit 

Rajasthan 

Dale Audlt-22.o5624. 
sec 

Pancl Discrepancy Rclay 

sec 

Switching: 

Scheme-Two 

Main 

Bus 

and 

Ax. 

Bus 

(ii) 
Namc 

of 
Vollayc 

Levcl 

of 
Sub 

Station 

-220/132 

KV 

Rajya Vidhyut 

Prasaran 

Nigam 



RRVPNL, BHILWÄRA ASSISTANTENGINEER (MPTRS) 

|Event Logger Operation Earth Fault Separate 

Single 

and 

Three 

Phase 

No |No No 

urrent 

and 

Time 

Setting 

No 

|Renp 
7LBB/BFR 6with Transmission linc 

Mock 

Testing 

of 
Sample 

Protcction 

Associated 

|No No yes 

SDG Set 

No 

DR IfAv ailablc 

ves 

|F1 
Output 

for 
this 

Event 

Ves 

Stabil1ty Check 

vs 

|Bus Bar Protection 
DR Time Synchronised 

ves No 

Disturbance Recorder |E\ent 

l ogger 

P'ancl 

3|Event 

Logger 

T'ime 

Synchroniscd 

No No No 

Potental 

Beween 

-ve 
& 

Eath 

(Source-) 

I'otcnual 

Between 

c& 

Earth 

(Source-) 

118 V 116 V 

No 

OfIdependent 

DC 
Source 

DC Ssem 

Functional 

Electromcchanical 

20% 

Check 

|cd/Disabled 

unctional/NonFunctiona/EnalhlYpe ol Relay 

ctromechanical) (Numerical/Static/Ele 

Sctting, 

as 
found 

in 
ficld 

provision3 regulatory 

B. 
Check 

List 

for 
Protcction 

Audit 

Status wr.t |Compliancc 

(1)Namc 
) Date 

of 
Conmisstonin!20 

03 
|996 

O 

Nune 

of 
luhty-

20KV 

GSS 

HAMIRGAR| 

A Cencral Infomaton 

(iv) 
Typc 

of 
Bus 

Report 

of 
the 

Protection 

Audit 

Rajasthan 

Dae 
o 

AUdat-

22-0s.Qo4. 

initiation 

ofreprescntative 

iom 

utlity 

nhosc 

aud1t 

beiny: 

caried 

oul 
-XTN 

2OKV 

GSS 

RVPNLIIAMIRGARI 

Namc 

and 
Opanuzaion 

ofAudit 

Team 

-AEN 

(MPT&S) 

RVPNL 

RUIIWARA 

Svitclhing 

Scheme-

Twvo 

Main 

Bus 

and 
Aux 

Bus 

(i) 

Name 

of 
Voltage 

Levcl 

of 
Sub 

Station-220/|32 

KV 

Rajya Vidhyut 

Prasaran Nigam 



RRVPNL, BHILWARA ASSISTANTE GNEER ARS) 

Ivent opger 

Operation 

Over Flus Protection |Event loper 

Operation 

|Earth Fault Protection 

No No No No No No No 

|Event iogct Opcration Restricted 

Earth 

Fault 

Protection 

(HV 

Sidc) 

No 

22222222a222 
No 

|vent lorer Operation 

No 

nd 

Harinonnc 

Block 

(ScIting) 

No 

Differential Protection 

No No 

Trpm 

by 
Buchholz 

relav 

(Alarn) 

No 

|Rcactor Protection l'ancl: 

NA 

No reactor 

Check 

|Functional/NonlFunctional/Enahlype of Relay 

ctromechanical) (Numerical/Static/Ele 

ed/Disabled 

|provisIons reyulatory Status w.r.t |Compliance 

B. 
Check 

LisI 

for 

Protection 

Audit 

() 

Nae 

and 

Orpanization 

of 
Audit 

Team-

ALN 

(MPTS) 

RVPNL 

BIILWARA 

()Nane 

of 
representative 

trom 

utlitV 

whose 

audit 

bcin: 

caricd 

out:-

XEN 

220KV 

GSS 

RVPNL 

IIAMIRGARI| 

(19 

Date 

of 
CommssIonn: 

-0 

03 
1996 

() 

Nne 

of 
Uttlity20 

KV 

GSS 

HAMIRGARH 

(iv) 
Type 

of 
Bus 

Switclhin: 

Scheme,-

Two 

Main 

Bus 

and 

Aux 

BUS 

(1) 

Name 

of 
Voltape 

Levcl 

of 
Sub 

Station-

220/|32 

KV 

A General Intomation 

Report 

of 
the 

Protection 

Audit 

Rajasthan 

Rajya 

Vidhyut 

Prasaran 

Nigam 

Dae Avout-22-05.9oH. 

Ivent logger Opcration Backup Over Current Event logper Operation |Restricted 

Earth 

Faulit 

Protcction 

(LV 

Side) 

lnstalled 

Sctting as 

found in 

field 



Rajasthan Rajya Vidhyut Prasaran NiKam Limited
Report of the Protection Audit

A General Information
i} Name of utility: Rajasthan Rajya Vidhyut Prasaran Nigam limited
iil Name of Voltage level of Substation: 220 kVGSSIndira Gandhi Nagar
iii) Date of Commissioning: 25.02.2011
iv) Type of Bus Swttchinz Scheme Two Main Bus (One &Half scheme)

Sh. Mukul Yadav, AEN-III (MPT&S),RVPN,[aipur

v) Name and Organization of Audit Team Sh. Munesh Kumar Meena, JEN-I% AEN-III (MPT&S),RVPN,jaipur

Name of representative from utility whose
Sh. D.K.Jain, SE (Prot. Engg.) RVPNL[aipurvi) audit being carried out

B Checklist for Protection Audit
Functional/ Type of ComplianceNon-

S.No Check Functional/
Relay*(Numerical/St

Setting as found in field* /** status w.r.t.
aticjElectromechani regulatoryEnabled/Di cal) provisionssabled

Distance protection Panel:M-I/1I
1m Name of Line 220 kV PGCILBassi Line

Yes Functional( Electromechanical 2 sec.Pole discrepancy relay OnCB)
PLCCpanel Yes Functional

Zone-l/2/3/4/S[settings) Yes Functional Zl=4.897 Ohm, 1'1=0 ms
Numerical Distance Z2=9.162 Ohm, T2=3S0 ms ComplyingProtection Relays Z3=13.9S8 Ohm, T3=1000 ms

Time check-Zone-l/2/3/4/S(settings)
Yes Functional

Z4(Rev.)=408 muhm, T4=160 ms
SOTF No Disabled - - Complying

In built feature of
Permissive Under Reach, 1Yes Functional Numerical Distance Complying

Aided schemes Protection Relays Phase Zl Z2+CR

In built feature of
Yes Functional Numerical Distance - Complying

Fault locator Protection Relays

RRVPN 220kV IG Nagar S/s



Functionalf Type of ComplianceNon-
S.No Check Functional/ Relay*(NumericalfSt Setting as found in field* /** status w.r.t.

Enabled/Di atic/Electromechani regulatory

sabled cal) provisions

Power swing(S(settings R and X] R=5 Ohm, X=5Ohm Complying

AllZone block Yes Enabled In built feature of - Complying
Numerical Distance

DR Yes Enabled Protection Relays - Complying
Binary Input
Breaker Contacts Yes Functional - - Complyjrtg_
Carrier Receive Yes Functional - - Complying
Time Synchronization Yes Functional - - Complying

(iil Name of Line 220 kV Heerapura Line

Yes Functional(
Electromechanical 2 Sec.

Pole discrepancy relay On CB)
PLCCpanel Yes Functional

Yes Functional Zl=5.877 Ohm, T1=Oms Z2=
Zone-l/2/3/4/5(settings) Numerical Distance 7.989 Ohm, T2=350 ms Z3=lO.825

ComplyingProtection Relays Ohm, T3=lOOOms Z4(Rev.}=408
Time check-Zone-l/2/3/4/5(settings)

Yes Functional mOhm, T4=160 ms
SOTF No Disabled - - Complying

In built feature of Permissive Under Reach, 1Yes Functional Numerical Distance Phase Zl Z2+CR Complying
Aided schemes Protection Relays

In built feature of
Yes Functional Numerical Distance - Complying

Fault locator Protection Relays
Power swing(S(settings Rand XJ R=5 Ohm, X=5Ohm Compl}jrtg_
All Zone block Yes Enabled In built feature of - Complyi_rtg_
DR Yes Enabled Numerical Distance - Complying
Binary Input
Breaker Contacts Yes Functional - - Complying
Carrier Receive Yes Functional - - Complying
Time Synchronization Yes Functional - - Complying

Distance protection Panel:M-I/1I
(iii) Name of Line 220 KVSitapura Line

Yes Functional(
Electromechanical 2 sec.

Pole discrepancy relay_ OnCB}
PLCCpanel Yes Functional
Zone-l/2/3/4/5(settings) Yes Functional Zl=1.722 Ohm, Tl=O ms

Numerical Distance Z2=3.275 Ohm, T2=350 ms Complying
Yes Functional Protection Relays Z3=4.622 Ohm, T3=lOOOms

Time check-Zone-l/2/3/4/5(settings) Z4(Rev.)=408 mOhm, T4=160 ms



Functional/ Type of ComplianceNon-
Relay*(Numerical/St status w.r.t.S.No Check Functional/ atic/Electromechani Setting as found in field* /** regulatoryEnabled/Di cal) provisionssabled

SOTF No Disabled - - Complying
In built feature of

Permissive Under Reach, 1Yes Functional Numerical Distance Complying
Aided schemes Protection Relays Phase Z1 Z2+CR

In built feature of
Yes Functional Numerical Distance - Complying

Fault locator Protection Relays
Power swing(S(settinas R and ~ R=5 Ohm, X=5Ohm Complying
All Zone block Yes Enabled In built feature of - Complying
DR Yes Enabled Numerical Distance - Complying
Binary Input
Breaker Contacts Yes Functional - - Complying
Carrier Receive Yes Functional - - Complying
Time Synchronization Yes Functional - - Complying

• I
1.Mukul Yadav, AEN-III (MPT&S),[aipur 9413382334 \4~Name. Signature &Contact No. of team Carrying out

Protection audit:
2. Munesh Kr. Meena, JEN-!% AEN-III (MPT&S),[aipur 9413383124 ~

Name. Signature &Contact No. of representative of utility 1.Dinesh Kumar Jain, SE [Prot.Engg.], RVPN,[aipur, 9413393540
whose Protection audit is being carried out:



Distance relay calculation for 220 KVIGNagar~PGCILBassi Line

400 kVGSSPGCILBassi

34.91 kM

220 kVGSSIGNagar

220 kVGSSKKD
1-- 30_k_M__ (y,] ®

1 t

29.8kM

220 kVGSSDausa

Principle line Length
Shortest Line Length considered on Remote Bus
Longest line length Considered on Remote Bus

Conductor Used
Conductor Parameters

Positive Sequence(Z1):
Zero Sequence(ZO):

CTR:
PTR:

CTR/PTR:

Zone 1(Forward) Reach:
Zone 2(Forward) Reach:

CTR=1000/1 A

30 KM.
29.6 KM.

34.91 KM.

Zehra
R x

36kM®.
CTR=1000/1 A

220 kVGSSHeerapura

15.5 kM

lV\.r~"-~1 10.55 kM
'CI ! I
CTR=1000/1 A

Z Angle
78.55
77.29

0.081 0.4 0.408
0.2875 1.275 1.307

1000/1 Amp= 1000
220000/110 V= 2000

0.5

6.3kM

220 kVGSSVKIA

220 kVGSSMansarover

220 KVGSS SITAPURA

11kM

EARTHFAULTCOMPENSATION
RE/RL:::1/3((Ro/R1)-1)
XE/XL=,1/3((Xo/X1)-1)
kZORes. Comp.= kZO = (ZO- Zl) / 3Z1

80
50

% of the Line to be Protected
% of the Shortest Line on remote Bus+100 % of the Protected Line

220 kVGSSSanganer

kzO kzO angle
0.734 -1.83



Zone 3(Forward) Reach:
Zone 4(Reverse) Reach:

110 % Longest line length on Remote Bus+100 % of the Protected Line
2 Km

Zone 1 forward Reach= 80% of line length (IGNagarto PGCIL)*+ve Sequence impedance ofconductor/km*(CTR/PTR)
=14.897 IOhm T1= Instt.

Zone 2 forward Reach= 100% of line length (IGNagar to PGCIL)+50% of the Shortest Line on remote Bus(PGCIL-Dausa)*+ve Sequence impedance of
conductor /km*(CTR/PTR)

=19.162 IOhm T2=350 ms
Zone 3 forward Reach=100% ofline length (IGnagar to PGCIL)+110% Longest line length on Remote Bus(PGCIL-KKD)*+veSequence impedance of
conductor /km*(CTR/PTR)

=113.958 IOhm T3=1000ms

Zone 4 reverse Reach=2 km*+ve Sequence impedance of conductor /km*(CTR/PTR)
=10.408 IOhm T4=160 ms

Directional O/C & ELF relay calculation for 220 kV IGNal:ar-PGCIL Bassi Line

Fault MVAof 220 kVBUS
3 Phase Short Circuit Current
Phase- Phase Short Circuit Current
Phase to Earth Short Circuit Current

Directional Overcurrent Element Setting

8555 MVA
15891 Amp
13762 Amp
8581 Amp

CTRatio 1000/1
Plug Setting

Plug Setting Multiplier
Time of Operation

TMS

Directional Earthfault Element Setting
CTRatio

Plug Setting
Plug Setting Multiplier

Time of Operation
TMS

100% i.e. 1000
13.762

0.5 Seconds
0.192

1000/1
20 % i.e. 200
42.905

0.5 Seconds
0.227

Amp

Amp



Distance relay calculation for 220KV IG NAGAR -Heerapura Line

400 kVGSSPGCILBassi

34.91 kM

220 kVGSSIGNagar

30kM ®
CTR=1000j1 A

220 kVGSSKKD

29.8kM

220 kVGSSDausa

Principle line Length
Shortest Line Length considered on Remote Bus
Longest line length Considered on Remote Bus

Conductor Used
Conductor Parameters

Positive Sequence(Z1):
Zero Sequence(ZO):

CTR:
PTR:

CTR/PTR:

Zone 1(Forward) Reach:
Zone 2(Forward) Reach:
Zone 3(Forward) Reach:
Zone 4(Reverse) Reach:

36 KM.
6.3 KM.

15.5 KM.

Zebra
R

0.081
X
0.4

36kM®.
CTR=1000/1 A

220 kVGSSHeerapura

15.5 kM

220 kVGSSVKIA

®.rr, 10.55 kM
! I

CTR=1000/1 A

6.3kM

Z
0.408

Angle
78.55
77.290.2875 1.275 1.307

1000/1 Amp= 1000
220000/110 V= 2000

0.5

220 kVGSSMansarover

220 KVGSS SITAPURA

11kM

220 kVGSSSanganer

EARTHFAULTCOMPENSATION
RE/RL:::1/3((Ro/R1)-1)
XE/XL:::1/3((Xo/X1)-1)
kZORes. Comp.= kZO = (ZO- Zl) /3Z1

80 % of the Line to be Protected
50 % of the Shortest Line on remote 8us+100 % of the Protected Line
110 % Longest line length on Remote Bus+100 % of the Protected Line
2 Km

Zone 1 forward Reach= 80% of line length (IGNagar to Heerapura)* +ve Sequence impedance of conductor/km*(CTR/PTR)

kzO kzO angle
0.734 -1.83



=15.877 IOhm Tl= Instt.
Zone 2 forward Reach= 100% of line length (IGNagar to Heerapura)+50 % of the Shortest Line on remote Bus(Heerapura-Mansarover)*+ve Sequence impedance of
conductor /km*(CTR/PTR)

=17.989 IOhm T2=350 ms
Zone 3 forward Reach=100% of line length (IG Nagar to Heerapura)+110 % Longest line length on Remote Bus(Heerapura-VKIA)*+ve Sequence impedance of
conductor /km*(CTR/PTR)

=110.825 IOhm T3=1000 ms
Zone 4 reverse Reach=2 km*+ve Sequence impedance of conductor /km*(CTR/PTR)

=10.408 IOhm T4=160 ms

Fault MVAof 220 kVBUS
3 Phase Short Circuit Current
Phase-Phase Short Circuit Current
Phase to Earth Short Circuit Current

Directional ole & ELF relay calculation for 220 kV IGNaa:ar-Heerapura Line

Directional Overcurrent Element Setting
CTRatio

Plug Setting
Plug Setting Multiplier

Time of Operation
TMS

Directional Earthfault Element Setting

B555 MVA
15891 Amp
13762 Amp
8581 Amp

1000/1
100% i.e. 1000

13.762
0.5 Seconds

0.192

Amp

CTRatio 1000/1
AmpPlug Setting

Plug Setting Multiplier
Time of Operation

TMS

20% i.e. 200
42.905

0.5 Seconds
0.227



Distance relay calculation for 220 KV IG Na&ar -Sitapura Line

400 kVGSSPGCILBassi

34.91 kM

220 kVGSSIGNagar

220 kVGSSKKD
30 kM r=r>.

1------=-=--:.::.-=---: ! ®
J !

CTR=1000/1 A
29.8 kM

220 kVGSSDausa

Principle line Length
Shortest Line Length considered on Remote Bus
Longest line length Considered on Remote Bus

Conductor Used
Conductor Parameters

Positive Sequence(Zl):
Zero Sequence(ZO):

CTR:
PTR:

CTRjPTR:

Zone l(Forward) Reach:
Zone 2(Forward) Reach:
Zone 3(Forward) Reach:
Zone 4(Reverse) Reach:

10.55 KM.
11 KM.
11 KM.

Zebra
R

0.081
X
0.4

36kM®.
CTR=1000j1 A

220 kVGSSHeerapura

15.5 kM

6.3 kM

® tV--) 10.55 kM
" I

CTR=1000j1 A

Z
0.408

Angle
78.55
77.290.2875 1.275 1.307

1000/1 Amp= 1000
220000/110 V= 2000

0.5

220 kVGSSMansarover

220 KVGSS SITAPURA

11kM

220 kVGSSVKIA

220 kVGSSSanganer

EARTHFAULTCOMPENSATION
RE/RL=lj3((Ro/R1)-1)
XEjXL=1/3((XojX1)-1)
kZORes. Comp.= kZO = (ZO- Zl) j 3Z1

80 % of the Line to be Protected
50 %of the Shortest Line on remote Bus+100 %of the Protected Line
110 % Longest line length on Remote Bus+100 % of the Protected Line
2 Km

kzO kzO angle
0.734 -1.83



Zone 1 forward Reach= 80% ofline length (IG Nagar to Sitapura)* +ve Sequence impedance of conductor/km*(CTR/PTR)
=11.722 IOhm T1= Instt.

Zone 2 forward Reach= 100% of line length (Ig Nagar to Sitpura)+50 % of the Shortest Line on remote Bus(Sitapura-Sanganer)*+ve Sequence impedance of
conductor /km*(CTR/PTR)

=13.275 IOhm T2=350 ms
Zone 3 forward Reach=100% of line length (I GNagar to Sitapura)+110 % Longest line length on Remote Bus(Sitapura-Sanganer)*+ve Sequence impedance of
conductor /km*(CTR/PTR)

=14.622 IOhm T3=1000 ms
Zone 4 reverse Reach=2 km*+ve Sequence impedance of conductor /km*(CTR/PTR)

=10.408 IOhm T4=160 ms

Directional ole & ELF relay calculation for 220 kV IGNagar -Sitapura Line

Fault MVA of 220 kV BUS
3 Phase Short Circuit Current
Phase-Phase Short Circuit Current
Phase to Earth Short Circuit Current

Directional Overcurrent Element Setting
CTRatio

Plug Setting
Plug Setting Multiplier

Time of Operation
TMS

Directional Earthfault Element Setting
CTRatio

Plug Setting
Plug Setting Multiplier

Time of Operation
TMS

8555 MVA
15891 Amp
13762 Amp
8581 Amp

1000/1
100% i.e. 1000
13.762

0.5 Seconds
0.192

Amp

1000/1
20 % i.e. 200
42.905

0.5 Seconds
0.227

Amp



Rajasthan Rajya Yidbyut Prasaran Nip,m Limited
Report of the Protection Audit

A General Information
i) Nameofutility: RajasthanRajyaYidhyut Prasaran NigamLimited
ii) Name ofYoltage levelof Substation: 220 kYGSSIndira GandhiNagar
iii) Date ofCommissioning: 25.02.2011
iv) Type ofBusSwitchingScheme TwoMainBus (One&Halfscheme)

Sh.MukulYadav.AEN-III(MPT&S).RYPN.[aipur

v) Nameand OrganizationofAudit Team Sh.MuneshKumarMeena, jEN-I% AEN-III(MPT&S).RYPN.[aipur

Nameof representative from utility whose audit being carried Sh.D.K.Jain.SE(Prot. Engg.)RYPNLjaipurvi) out

B Checklist for Protection Audit

Functional/ Non- Type of Compliance status
S.No Check Functional/Enabled Relay*(Numerical Setting as found w.r.t. regulatory/Static/Electrome in field*/**/Disabled chanical) provisions

Transformer Protection Plmel
I(i) Name of Transformer (Rating/Capacity) 220/132 kV,100 MVAArevamake Transformer-I

Tripping by BuchholzRelay(Alarm) Yes Enabled Electromechanical Complying
Differential Protection Yes Enabled Numerical Complying
2nd HarmonicBlock(Setting) Enabled 15% Complying
Event LoggerOperation Yes Inbuilt feature of numerical differential relay
Restricted Earth Fault Protection (HVSide)(Auto X-mer) Yes Functional Numerical 41.9Y Complying
Event LoggerOperation Yes In built feature ofnumerical REFrelay
REFProtection (LYSide) NA
Event LoggerOperation NA
Backup Over Current Yes Enabled Numerical 0.3/0.197 Complying
Event LoggerOperation Yes In built feature ofnumerical O/C&E/F relay
Earth Fault Protection Yes Enabled Numerical 0.1/~.254 Complying
Event LoggerOperation Yes In built feature of numerical O/C&E/F relay
OverFluxProtection Yes Enabled Complying
Event LoggerOlleration Yes In built feature ofnumerical differential rela
Local Breaker Back Up Yes
Retrip Yes Enabled Complying

1200/0/100rns+ 100
Current and TimeSetting_ ms External timer Complying
Separate Singleand three phase initiation No (3 phase only) Complying
Earth Fault No Complying
Event logger Yes In built feature of numerical LBBrelay

(0 Name of Transformer (Rating/Capacity) 220/132 kV,100 MVAAreva make Transformer-II
Tripping by BuchholzRelay(Alarm) Yes Enabled Electromechanical Complying
Differential Protection Yes Enabled Numerical Complying
2nd HarmonicBlock(Setting) Enabled 15% Complying



Functional/ Non-
Type of

Compliance statusRelay*(Numerical Setting as found
S.No Check Functional/Enabled /Static/Electrome in field* /**

w.r.t. regulatory
/Disabled chanical] provisions

Event Logger Operation Yes In built feature of numerical differential relay
Restricted Earth Fault Protection mv Sidel(Auto X-mer) Yes Functional Numerical 41.8V Complying
Event Logger Operation Yes In built feature of numerical REF relay
REF Protection (LVSide) NA
Event Logger Operation NA
Backup Over Current Yes Enabled Numerical 0.3/0.197 Cornplvina
Event Logger Operation Yes In built feature of numerical O/C & E/F relay
Earth Fault Protection Yes Enabled Numerical 0.1/0.253 Complying
Event Logger Operation Yes In built feature of numerical O/C & E/F relay
Over Flux Protection Yes Enabled Complying
Event Logger Operation Yes In built feature of numerical differential rela
Local Breaker Back Up Yes
Retrip Yes Enabled Complvina

120%/100 ms+100
Current and Time Setting ms External timer Complying
Separate Single and three phase initiation No(3 phase only) Complying
Earth Fault No Complying
Event logger Yes In built feature of numerical LBBrelay

I

1. Mukul Yadav, AEN-III (MPT&S), [aipur 9413382334
~~Name. Signature &Contact No. of team Carrying out Protection audit:

2. Munesh Kr. Meena, IEN-I % AEN-I1I(MPT&S), [aipur (lJV9413383124
Name. Signature &Contact No. of representative of utility whose Protection audit 1. Dinesh Kumar Jain, SE (Prot.Engg.), RVPN,[aipur,
is being carried out: 9413393540



Non Directional ole & ELFrelay calculation for 220/132 kV 100 MVA, Transformer-I

Fault MVAof 220 kVBUS
p.U.lmpedance of220 kVBUS
% Imepdance of transformer at Normal Tap
Transformer HVvoltage rating
Transformer LVvoltage rating
Transformer MVACapacity
P.U.Impedance of Transformer
Total P.U.Impedance
Fault MVAof 132 kVBUS
3 Phase through fault Short Circuit Current
Phase-Phase through fault Short Circuit Current
Phase to Earth through fault Short Circuit Current

Non Directional Overcurrent Element Setting
CTRatio

Plug Setting
Plug Setting Multiplier

Time of Operation
TMS

Non Directional Earthfault Element Setting
CTRatio

Plug Setting
Plug Setting Multiplier

Time of Operation
TMS

8555 MVA
0.0117
12.17 %

220000 Volts
132000 Volts

100 MVA
0.1217
0.1334

750 MVA
3280 Amp
2840 Amp
1771 Amp

1000/1
30 % i.e. 300
9.466667

0.6 Seconds
0.197

Amp

1000/1
10 % i.e. 100

17.71
0.6 Seconds
0.254

Amp

Stablizint: Resistor calculation for Restricted Earth fault relay

Transformer Full load current HV 262 Amp
Transformer Full load current LV 437 Amp

Maximum fault current on through fault (If] 3591 Amp
Bushing CTRatio 600
Lead resistance 1 Ohm

Rct 5 Ohm
Vk= If*(Rct+2Rl)
Vk= 41.9 Volts

REFOperating Current 0.1 Amp
Stablizing Resistor 419 Ohm



..

Fault MVAof 220 kVBUS : 8555 MVA II
P.U. Impedance of 220 kVBUS 0.0117
% lmepdance of transformer at Normal Tap 12.21 %
Transformer HVVoltage rating 220000 Volts
Transformer LVVoltage rating 132000 Volts
Transformer MVACapacity 100 MVA
P.U.Impedance of Transformer 0.1221
Total P.U.Impedance 0.1338
Fault MVAof132 kVBUS 747 MVA
3 Phase through fault Short Circuit Current 3267 Amp
Phase-Phase through fault Short Circuit Current 2829 Amp
Phase to Earth through fault Short Circuit Current 1764 Amp

Non Directional ole & ELF relay calculation for 220/132 k,- -_ V.l00 MVATransformer-

Non Directional Overcurrent Element Setting
CTRatio

Plug Setting
Plug Setting Multiplier

Time of Operation
TMS

1000/1
30 % i.e. 300

9.43
0.6 Seconds

0.197

Amp

Non Directional Earthfault Element Setting
CTRatio 1000/1

Plug Setting 10 % i.e. 100 Amp
Plug Setting Multiplier 17.64

Time of Operation 0.6 Seconds
TMS 0.253

Stablizing Resistor calculation for Restricted Earth fault relay

Transformer Full load current HV 262 Amp
Transformer Full load current LV 437 Amp

Maximum fault current on through fault (If) 3579 Amp
Bushing CTRatio 600
Lead resistance 1 Ohm

Rct 5 Ohm
Vk= 1f*(Rct+2Rl)
Vk= 41.8 Volts

REFOperating Current 0.1 Amp
Stablizing Resistor 418 Ohm



Rajasthan Rajya Vidhyut Prasaran NiKam Limited
Report of the Protection Audit

A General Information
i) Name of utility: Rajasthan Rajya Vidhyut Prasaran Nigam Limited
ii) Name of Voltage level of Substation: 220 kVGSSIndira Gandhi Nagar
iii) Date of Commissioning: 25.02.2011
iv) Type of Bus Switching Scheme Two Main Bus (One &Half scheme)

v) Name and Organization of Audit Team
Sh. Mukul Yadav, AEN-III(MPT&S),RVPN,[aipur

Sh. Munesh Kumar Meena, JEN·1% AEN-III (MPT&S),RVPN,jaipur
Narne of representative from utility whose audit Sh. D.K.[ain, SE (Prot. Engg.) RVPNLjaipur

vi) being carried out
B Checklist for Protection Audit

Functional/ Non-
Type of

Compliance statusRelay*(Numerical Setting as found
S.No Check Functional/Enabled/ /Static/Electrome in field* 1** w.r.t. regulatory

Disabled chanical) provisions

1 DCsystem
No. of independent DCSources 2 nos. 220 VDC Functional
Potential between +ive & earth (Source-I) 64.3 V - - -
Potential between -ive & earth (Source-I) 186V - - - -
Potential between +ive & earth (Source-Zl 118V - - - -
Potential between -ive & earth (_Source-2) 110V - - -

2 Event Logger panel No - -
3 Event Logger Time Synchronised NA - - -

Disturbance Recorder NA - - - -
DRTime Synchronised NA - - - -

4 Bus bar Protection Yes Functional Numerical 120% Pickup Complying

Stability Check Yes(On Running - - -load)
ELoutput for this event No - - - -
DRif available No - - - -

5 DGSet No - - - -
Mock testing of a sample protection i. IfYes then
associated with transmission line***

Yes/ No observation ............
ii. Ifno, the reason for

the same ........
6 Local Breaker Back Up(For Line) - Numerical - -

Retrip Yes Enabled Complying
I'U-1.w%/IUO

Yes - ms+100 ms Complying
Current and Time Setting External timer
Separate Single and three phase initiation Yes Functional - Complying
Earth Fault No Disabled - Complying
Event logger operation Yes In builtfeature of numerical LBBrelay

1.Mukul Yadav, AEN-III (MPT&S),jaipur 9413382334 \t1tl/L.II.I_.-1--....,..,.
Name. Signature &Contact No. ofteam Carrying out Protection audit: 2. Munesh Kr.Meena, JEN-I010 AEN-III (MPT&S),jaipur

~9413383124
Name. Signature &Contact No. of representative of utility whose 1.Dinesh Kumar [ain, SE (Prot.Engg.), RVPN,jaipur, 9413393540
Protection audit is being carried out:



Rajasthan Rajya Vidhyut Prasaran Nigam
Report ofthe Protection Audit dt 28.6.24

, A. General Information

(i) Name ofUtility:- 220 I:V GSS Madri (ii) Name of Voltage Level of Sub Station:- 220/132 KV
(iii) Date of Commission Ig:-19.02.l977 (iv) Type of Bus Switching Scheme:- Main Bus and Aux. Bus
(v) Name and Organization of Audit Team:- XEN / AEN (MPT&S) RVPNL, Udaipur
(vi)Name of representative from utility whose audit being carried out-XEN / AEN(MPT&S) RVPNL, Madri

B. Check List for ProtecIon Audit

Type of Relay Compliance
FunctionallNonFunctionaV Setting as found Status w.r. tCheck
EnabledlDisabled (Numerical/StaticlEl

in field regulatoryectromechanical)
provisions

ction Panel:
:ler (Rati~Capacity) 220/132KV, 100MVA TELKTIF
~Izrelay (Alarm) YES Functional Conventional

::ion Numerical As per code of
YES Functional configuration.

!: (Setting) YES Enable
:on NO
!IUIt Protection (HV Side) YES Enable 20%
:on YeslNo
:IDIt Protection (LV Side) YES Enable 20%
1: on YeslNo
',!nt YES Enable 65%, .16
Lon NO
. ion YES Enable 20%,0.16
ton NO
h,n YES Enable 110%,SSec.
1:on NO 120%,ISec.
!~Up Yes Disable 10%

YES • "1,.··.• , •• ,,--_,... ,, 2S.0m
:tti~ YeslNo SOOm
hree Phase Initiation NO

YeslNo
tion NO

l~er (Rating/Capacity) 220/132KV, 160MVA TELK TIF
!z relay (Alarm) YES Functional Conventional
tion YES Functional Numerical As per code of configuration.
I: (Setting) YES Enable
tim No
:~uIt Protection (HV Side) YES Enable
tlln YeslNo
:!ult Protection (LV Side) YES Enable
tm YeslNo
rent YES Enable
t.m YeslNo
ct 00 YES Enable
tion YeslNo
i(l ] Yes Enabled

S.No'

Transformer Protr
(i) Name of Traosfor

Trip ing by Buchhi

Differential Protei

2nd Harmonic Bloc
Event logger Opera
Restricted Earth F
Event logger Opera'
Restricted Earth F
Event logger Opera
Backup Over CUrl
. Event 10 er 0 era
Earth Fault Protei
. Event logger Opera
Over Flux Protect
Event logger Opera
Local Breaker Bac
Retri
Current and Time S
Separate Single and
Earth Fault
Event logger Opera

(ii) Name of Transfor
Tripping by Buchho
.Differential Protec

Backup Over Cur
Event logger Opera
Earth Fault Prote
Event logger Opera
Over Flux Protect

(MPf& ;
0' Udaif'\,.q

RRVPN 220kV Madri S/s



EventloggerQPen!:-ti~on:':------ _f7:-"--f::-:-:7"'"-------+- _f------+------1
..LocalBreakerBa!-:k'-'U;;.JJP'------ -r.:::=.:..._-t=:..:;;.;;;.:..:.;=-- t- +- t- _i
Retrip
CurrentandTime:~etting

~~~~~~-----t~--r-------------_r----------,_------___lr_------~SeparateSinglean.;threePhaseInitiation

EarthFault ..,-----------r:.:......_-+--------+------+-------+ ---i
Eventloggeropew-io-n-- ----t t- -+ ----t -+ -t

..,.:..'(---:-:::"~.,:'~~>;i: ,,:,:_:J • 1".':' ~';~:'~,~:£::.;:-;-;,-~~;~:,)._~'·~-i,.,~',,:;i.;',,: '"~'!:\..}..'~T ;.':':~':!':::;',~.~:.~.t;.~;::::'~~i~~\:;>":.<...i..';_:; '?::~.,:..t;r,:;,):f?i;.·'it;:,'i;::.:<f.~~~~.:::,(7:'.;:;::·<'~:{.'~::~-:::~~·;·~"-<::-::-":';K~~:'f.,·\~,~'~{~~:~.'5',;..:~·;;;-~,:~;~'£.~~.':-;f-~~"':Y:fi:\i'::::<.>.'\..~t:\:i
(iii) NameofTransformer(Rating/Capacity) 132133KV, 20125MVA TIF _ 1

TrippingbyBuchhilz relay(Alarm) YES Functional

Eventloggeropera~_io-:n_:_;::--:--:::---;:-:-;-~:-:---tY7e;::_s-IN-0_f---------+------_t_-----+--------I
RestrictedEarth I:101t Protection(LVSide) NO
EventloggerQjJera!-io-:n----- t:Y-:;e::-;SIN:--'o-+ -t- _t_-::--:-:--;:-;-;:--t------I
BackupOverCUrJ:_m_t t:-YE-:-:-S_-t- +t- -+_2_.5_A--',_0_.1_8_t- -1
EventloggerOpera!on NO
Earth Faultprotec:::ti.;;.:on----------tYE-;;';:S~-f---------+------_t_--:I-:A-,-:0::-.=-2-+--------t
Eventloggeropera:-o-n-- -t:-N.,.,O::-_+- ----t t- ----t -1

OverFluxprotecti,IQ----------_r.NY7eO_SIN-::-:-o--t---------+--------+------+---------1
Eventloggerqe_era;.;.o:::n:-- -t':-:::'c.:..;_;, +- -+ +- ----I
LocalBreakerBa(!-.-U....P----- t:-N.,.,O::-_+- ----t t- -t _
Retrip .-:-:----------rN-'O--t---------t--- t- -+ ---i
currentandTimeS~7tt=in~g~-~~--:---_i~::_-t_---------t------ _ _ir_-----t-------1
SeparateSingleand.threePhaseInitiation NO
EarthFault NO
EventloggerOperal;c:..on=- -L:..N;_;O__ L-. '-- --''-- ....L.. __'

RestrictedEarth I:lult Protection(HVSide) NO

ier (Rating/Capacity) 132133KV,20/25 MVA TtF - 2
,.z relay(Alarm) YES Functional Conventional
ion YES EM-DTH32 20%,PIU
~(Setting) NO 30%, PIU
ion NO
~ult Protection(HVSide) NO
iJn NO
~ult Protection(LVSide) NO
iln NO
tnt YES 5A,0.18%
iJn NO
lion YES IA,O.2
im NO
un YES 105%
1m NO 120%
I! Up NO

NO
f:ting
InreePhaseInitiation NO

NO
l:m IliO

(iv) NameofTransforn
Tri pingbyBuchhc
DifferentialProtect
2ndHarmonicBlocl
EventloggerOperat
RestrictedEarth F
EventloggerOperat
RestrictedEarth F
EventloggerOperat
BackupOverCurr
EventloggerOperat
Earth FaultProtec
Event10gerOperat
.OverFluxProtecti
EventloggerOperat
.LocalBreakerBac

n.F<.v



(iv) Name of Transfer
TIj£ping by Buchh.
Differential Protei
2nd Harmonic Blo:
Event logger Open~
Restricted Earth :f
Event logger Open
Restricted Earth I
Event logger Open
Backup Over Cur
Event logger Open
Earth Fault Prote
Event logger Opere
Over Flux Protect
Event logger Open
Local Breaker Ba
Retrip
Current and Time ~
Separate Single am
Earth Fault
Event logger Opera

ner (Rating/Capacity) 132/33KV , 40/50 MVA TIF - 3
olz relay (Alarm) YES Functional Conventional
·tion YES Functional ABBRADSB 20%,PIU
k (Setting) NO
:ion NO
ault Protection (HV Side) NO
Lion NO
~ault Protection (LV Side) NO
Lion NO
rent YES 90%,0.2
rion NO
r tion YES 20%,0.23
: ion NO
ion YES 110%,0.5Sec
: ion NO 115%,ISec
:kUp NO

NO
~!tting NO
I three Phase Initiation NO

NO
lion NO

I . ~_~'."-'':''~~~~ •• v.:-... ",,'l'''''n '0",.. .•Rru~&llI.~,Rajyfl.YjdhYUt...P..n!~;lr~NigWlL.......,.I""V;O{11U"'_. 1__ ._ .• 1

Report of the Protection Audit
A. General Information

(i) Name ofUtility:- 220 li.vGSS Madri (ii) Name of Voltage Level of Sub Station:- 2201132 KV
(iii) Date ofCommissionillg:-19.02.1977 (iv) Type of Bus Switching Scheme:- Main Bus and Aux. Bus
(v) Name and Organizatioi of Audit Team:- XEN / AEN (MPT&S) RVPNL, Udaipur
(vi)Name of representativi from utility whose audit being carried out-XEN / AEN(MPT&S) RVPNL, Madri

B. Check List for Protect ion Audit

Type of Relay Compliance
FunctionallNonFunctional/ Setting as found Status W.r.tCheck
EnabledlDisabled (NumericaUStaticlEl

in field regulatoryectromechanical)
provisions

IIPanel:M-IIII Functional Numerical
As per code of

220KV Debari-M-IIM-II configuration.

~'Iay Yes

Yes
!ings) Yes
~/4/5(Settings) Yes

YeslNo
Yes
Yes

:gR&X)
Yes
Yes

Yes
Yes

on NO

As per code of
220KV Banswara-M-IIM-II configuration.

: lay Yes Functional Numerical
Yes

~ngs) Yes
:~'4/5(Settings) Yes

YeslNo
Ve.
Yes

I!g_R& X)
Yes
Yes - - -_." --- ."_' --

Yes
Yes »-=> ,

icn , (\ YeslNo / D /I 11 ..uu.~ ( ,~ -:"

we F~~~~T" ~~',As~t;;;rlt Er,:.,m~~NIMP't!t.~.l,., ''''~'' I ..~ . \ '1f O4\,J} ~V..,··j Ufo P ,"., "2.v.r N.t Jdai .•r ~~.. ..",\~,~~,

S.No

Distance Protectio

(V) .Name of Line

Pole Discrepancy R
PLCCPanel
Zone-I/2/3/4/5 (Set
Time Check-Z-I/21
SOTF
'Aided Scheme
Fault Locator
: Power Swing (Setti
'All Zone Block
DR
Bina Inputs
Breaker Contacts
Carrier Receive
Time Synchronizati

(VI) Name of Line
Pole Discre ancy R
PLCC Panel
Zone-1/2/3/4/5 (Set
.Time Check-Z-In/
SOTF
'Aided Sehcmo
Fault Locator
Power Swing (Setti
All Zone Block
R

Binary Inputs
. Breaker Contacts
Carrier Receive
Time Synchronizat

~'):0:cut



PLCC Panel

n Panel:M-IIII
> h:"'~"K"""::'~,:<o.:;;;.".'.:~-':'. _-'"".•~, •.: '< .•• e«v-,, .. .·.,.",·',~·.r :;~"rit12kV'Deoafl"'- '~" .""'< '.~,., • :.,v,~r. ,.,,"", ...•"~c c.: ", ",,",_' ,_:. '. .', -;.",," " .•,.,..:""...... .',~,~,..

Numerical As per code of~ell!}' NO Functional configuration.
Yes/No

!ti~) Yes/No
:1!4/5(Settings) Yes/No

Yes/No
Yes
Yes

1!lgR&X)
Yes
Yes
Yes/No
Yes
Yes

.on Yes/No

132KV Balicha

Numerical As per code of~:1l!Y_ NO Functional configuration .
Yes

t!il!8.s) Yes
:~14/5(Settings) Yes

No
Yes
Yes

il!gR&X)
Yes
Yes

Yes
Yes

inn Yes/No

132KV Pratap nagar

ABBRAZOA As per code off:ay NO Functional configuration.
Yes

tt!lgS) Yes
/3~4/5(Settings) Yes

Yes/No
NO
NOin! 'R'&: X)--- '_-_ -_._ .•. lila - - .. . -".._-. .,.. - .._ ._. .. - .. ... _ ..........~..... -..-' ..... --
Yes/No
NO
NO
NO
INO

t1_o! ~

132KV Reliance Chern-TOSHIBA

ABBRAZOA As per code of
e:IY NO Non-Functional configuration.

NO
tti~gs) NO
131: /5(Settings) NO

NO
NO
NO

in~,R&X) NO
NO
NO
NO
NO
NO

tion NO

Pole Discre anc I

Zone-I/2/3/4/5 (Se
Time Check-Z-I /2.
SOTF
Aided Scheme
Fault Locator
Power Swin (Sett
All Zone Block
DR
Binary In uts
Breaker Contacts
Carrier Receive
. Time Synchronizat

(VIII Name of Line

Pole Discre anc R
. PLCC Panel
one-I/2/3/4/5 (Se

Time Check-Z-1I2/
SOTF
Aided Scheme
Fault Locator
Power Swin (Sett
All Zone Block
DR
Binary In uts
Breaker Contacts
Carrier Receive
Time S nchronizat

(V) Name of Line

. Pole Discre ancy R
PLCC Panel
Zone-I/2/3/4/5 (Se
Time Check-Z-I/2
SOTF
Aided Scheme
Fault Locator

All Zone Block

(VI) Name of Line

Pole Discrepancy R
PLCC Panel
Zone-1/2/3/4/5 (Se
Time Check-Z-1I2
SOTF
Aided Scheme
Fault Locator
Power Swing (Sett
All Zone Block
DR
Binary In uts
Breaker Contacts
Carrier Receive
Time S nchroniza



•

Distance Pretectlor
(VII) Name of Line

Pole Discrepancy R~
PLCC Panel
Zone-I/2/3/4/5 (Set!
Time Check-Z-I/2/J
SOTF
Aided Scheme
Fault Locator
Power Swing (Setti :
All Zone Block
DR
Binary Inputs
Breaker Contacts
Carrier Receive
Time Synchronizati~

(VIII Name of Line

Pole Discrepancy R~
PLCC Panel
Zone-1/2/3/4/5 (Set!
Time Check-Z-1/21:l
SOTF
Aided Scheme
Fault Locator
Power Swing (Setti
All Zone Block
DR
Binary Inputs
Breaker Contacts
Carrier Receive
Time Synchronizati

. Panel:M-IIII
132KVRSMM

Numerical As per code of
:lay NO Functional configuration.

Yes
illW Yes
/4/S(Settings ) Yes

NO
NO
Yes

gR&X) Yes
Yes
Yes
NO
NO
NO

.n NO

132KV Dakan Kotda

Numerical As per code of
:lay NO Functional configuration.

Yes
ings) Yes
/4/S(Settings) Yes

Yes
NO
Yes

gR&X) Yes
Yes
Yes
YeslNo
No
No

un No



Rajasthan Rajya Vidhyut Prasaran Nigam
Report of the Protection Audit

A. General Information

(i) Name ofUtility:- 220 K'f GSS Madri (ii) Name of Voltage Level of Sub Station:- 220/132 KV
(iii) Date ofCommissionin!;:-19.02.1977 (iv) Type of Bus Switching Scheme:- Main Bus and Aux. Bus
(v) Name and Organizatior of Audit Team:- XEN 1AEN (MPT&S) RVPNL, Udaipur
(vi)Name of representative Tom utility whose audit being carried out-XEN 1AEN(MPT&S) RVPNL, Madri

B. Check List for Proteetl-

S.No

I DCSystem
No. OfIndependent ;
Potential Between +v
Potential Between -v
Potential Between +u
Potential Between -v

2 Event Logger Panel
3 Event Logger Time
Disturbance Recore
DR Time Synehron

4 Bus Bar Protection
Stability Check
EL Output for this E'
DR if Available

5 DGSet
Mock Testing of Sal

6 with Transmission I
7 LBBIBFR
Retrip
Current and Time Se
Separate Single and'
Earth Fault
Event Logger ~rat
•

ID Audit

Type of Relay Compliance
Functional!NonFunctionaV Setting as found Status w.r. tCheck
EnabledlDisabled (Numerical/StaticlEl

in field regulatoryectromechanical)
provisions

Functional 117V
IC Source 2
e& Earth (Source-I) 115V
~& Earth (Source-I) 002 V
e& Earth (Source-II) 116V Functional 226V
~& Earth (Source-II) IIOV

No
iyochrooised No
Ier No
i:led No

No

lent No
No
No

iipte Protection Associated
joe No

No
No

~:il![ No
lhree Phase initiation No

No
im No

A. General Information

(i) Name ofUtility:- 220 K\, GSS Madri (ii) Name of Voltage Level of Sub Station:- 2201132 KV
(iii) Date of Commissioning :-19.02.1977 (iv) Type of Bus Switching Scheme:- Main Bus and Aux. Bus
(v) Name and Organization )f Audit Team:- XEN 1AEN (MPT&S) RVPNL, Udaipur
(vi)Name of representative Irom utility whose audit being carried out-XEN 1AEN(MPT&S) RVPNL, Madri

Rajasthan Rajya Vidhyut Prasaran Nigam
Report of the Protection Audit

B. Check List for Protectk n Audit

S.No

Reactor Protection I
TripPingl~~ChhOI;
lUI ... """ N"1i!!l
2nd Harmonic Block
Event I~r O_IJerati(
Restricted Earth Fa
Event I~er Operatic
Restricted Earth Fa
Event lQgg_er~rati(
Backup Over Curre
Event Iqgger Operatic
Earth Fault Protecti
Event logger Operatic
Over Flux Preteetloi
Event logger Operatic

Type of Relay Compliance
Check FunctionallNonFunctional1

(NumericaVStaticlEl Setting as found Status w.r. t
EnabledlDisabled

ectromechanical) in field regulatory
provisions

'anel: NA No Reactor Installed
: rela}:~Alarml No
!'" "'0- _.
!Setti~ No
,1 No
!It Protection (HV Side) No
11 No
!It Protection (LV Side) No
11 No
[t No
11 No
fin No
11 No
! No
11 No -----

Executrve E
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A. General lnformation 

()) Name of Utlity - 400KV GSS BHILWARA 
() Date of Commiss1oning- 30 03 2010 

B. Check List for Protection Audit 

(v) Name and Organization of Aud1t Team - XEN (MPT&S)RVPNIL BHIL WARA 
(v)Name of representat1ve fiom ut1lity whose audt beng cauued out- X:N A00KV (GSS RVPNL BUWARA 

S No 

(1 

Transformer Protection Panel: 

|Name of Transformer/CT (Rating/Capacity) 
Tripping by Buchholz relay (Alam) 

Differential Protection 

nd Hamonx Block (Settng) 

Fvent logger Operation 

Restricted Earth Fault Protection (HV Side) 

Event logger Operaton 

Restricted Earth Fault Protection (LV Side) 

Event logger Operation 

Backup Over Current 

Event logger Operation 

Earth Fault Protection 

Event logger Operation 
Over Flux Protection 

Event logger Operation 
Local Breaker Back Up 

|Retrip 

Curent and Time Setting 

Separate Single and three Phase Initiat1on 

Earth Fault 

Event logger Operation 

Name of Transformer (Rating/Capacity) 
Tnpping by Buchholz relay (Alam) 

Differential Protection 
2nd Hamonnc Block (Setting) 

Event logrer Operat1on 

Restricted Earth Fault Protection (HV Sidc) 

Event logger Operation 

Check 

Restricted Earth Fault Protection (LV Side) 

Event logger Operation 

Backup Over Current 

Event logger Operation 

Earth Fault Protection 

Event logger Operation 
Over Flux Protection 

Event logger Operation 
Local Breaker Back Up 

Retrip 

Curent and Tine Sett1ng 

Separate Sungle and three Phase Initiation 

Earth Fault 

Event logger Operation 

Rajasthan Rajya Vidhyut Prasaran Nigam 
Report of the Protection Audit on dated 14.06.2024 

Yes/ No 

Yes/ No 
Yes No 

Yes No 

400/22033KV, S00 MVA Transfornmer-I (SIEMENSEMake) 

Yes/ No 

Yes/ No 

Yes/ No 
Yes/ No 

Yes/ No 

Yes/ No 

Yes/ No 

Yes/ No 

Yes/ No 
Yes/ No 
Yes/ No 

Yes/ No 

Yes/ No 

Yes/ No 

Yes/ No 

Yes/ No 

Yes/ No 

Yes/ No 

Yes/ No 

Yes/ No 

Yes/ No 

Yes/ No 

Yes/ No 

Yes/ No 
|Yes/ No 
Yes/ No 

|Yes/ No 

Yes/ No 
Yes/ No 

Yes/ No 
|Yes/ No 

Yes/ No 
Yes/ No 

Yes/ No 

() Name of Voltage Level of Sub Station 400, 220 k V 
(iv) Iype of Bus Switching Scheme - 400KV Main Bus I&I| 

Yes/ No 

Functional/NonFunctionalNumerica/Static/El Setting as found in Iicld 
Enabled/Disabled 

|Functional 
Functional 

400/220/33 KV 315 MVA make AREVA 

Fnabled 

SAS Installed 

Functional 

SAS Installed 

Functional 

SAS Installed 

Functional 

SAS Installed 

Functional 

SAS Installed 

Enabled 

SAS Installed 

Functional 

Enabled 

Enabled 

Enabled 

Disable 

SAS Installed 

Functional 

Functional 

Enabled 

SAS Installed 

Functional 

SAS Installed 

Functional 

SAS Installed 

Functional 

SAS Installed 

Functional 

SAS Installed 

Enabled 

SAS Installed 

Functional 

Enabled 

Enabled 

Enabled 

Disable 

Type of Rclay 

Yes/ No SAS Installed 

|cctromechanical) 

Conventional 

Numercal 

Numerical 

Nuncrical 

Numerical 

Numerical 

Numerical 

Numerical 

Conventional 

Numerical 

Numencal 

Numerical 

Numerical 

Numerical 

Numerical 

Numerical 

0 20, 80 

|5% 

20% inst 

20% 1nst 

0 81.0 230 

02. 0350 

Alarm |10%. S Sec and Trip 

100 mSec 

120%. 100+100 mSec 

Single phase in1tiation 

0.2.80 

I5% 

02 Inst 

02. Inst 

0 S1,0 0 

02.0310 

Alan l L0% 5 Sec and Tnp 

100 mSec 

120%. 00 +00 nSee 

Siugle phase inutiation 

Complance 
Status wrt 

regulatory 
provisions 

RRVPN 400kV Bhilwara S/s



A. General Information 
() Name of Uubity A00KV GSS BI|LWARA (111) Date of Commissioning- 30 03 2010 

B. Check List for Protection Audit 

(V) Namc and Organ1zation of Audit Tean - XEN (MPI&S)RVPNL BUILWARA (Vm)Nanne of representat1ve fiom ut1lity whose audit heno cauucd out- XEN 400KV GSS KV 

S No 

Distance Protectinn Pancl;M-/|I 
Name of Line 
Pole D1screpancy Relay 
PICC Panct 
Zone-1/245 (Scttings) 
Time Check-Z-123/4/S(Scttings) 
SOTH 
Aided Scheme 

ault lato 
Powe1 Swing (Seting R& N) 

AIl Z.one Block 
DR 

Binary Inputs 
Breaker Contacts 
Carmer Receive 
Time Smchroni7ation 

Distance Protection Panel:M-1/II 
Name of Line 
Pole DIscIepancy Relay 

PLCC Pancl 
Zone- 1/2/3/4/5 (Settings 
Time Check-Z-1/2/3/4'5(Settings) 
SOTF 

Aided Scheme 
Fault Locator 
|Power Swing (Setting R & X) 

All Zone Block 
|DR 

Binarv Inputs 
Breaker Contacts 
|Carrier Receive 
Time Synchronization 

Distance Protection Panel:M-WII 
Name of Line 

Pole Discrepancy Relay 
PLCC Panel 
Zone-1/23/4/5 (Settings) 
Time Check-Z-1/2/3/4/5(Setings) 

SOTF 
Aided Scheme 
Fault Locator 
Power Swing (Setting R & X) 

Check 

All Zone Block 
DR 

Binary Inputs 
Breaker Contacts 

Cartier Recerve 

Time Synchronization 

Rajasthan Rajya Vidhyut Prasaran Nigam 
Report of the Protcction Aud1t 

Yes/ No 

400KV Bhilwara Chhabra 

Yes/ No 

Yes/ No 
Yes/ No 

Yes/ No 

Yes/ No 

Yes No 

Yes/ No 

Yes NO 

Yes/ No 
Yes/ No 

Yes/ No 
Yes' No 

Yes/ No 
Yes/ No 
Yes/ No 
Yes/ No 

Yes/ No 
Yes/ No 
Yes/ No 
Yes/ No 
Yes/ No 
Yes/ No 
Yes/ No 

|Yes/ No 
Yes/ No 

400KV Bhilwara- Chittorgarh-I 

Yes/ No 

Yes No |Functuonal 

Yes/ No 

Yes/ No 

Yes/ No 

Yes/ No 
Yes/ No 

Yes/ No 
Yes/ No 

Yes/ No 

() Nanne of Voltage Level of Sub Station - 100/220 ky 
(v) Typc of Bus Switch1ng Scheme - 400KV Main Bus I&I 

Yes/ No 
Yes/ No 

Iunctional/NonEuhctinn al /E:ype of Relay 
(Numerical/Static/Elec 

nabled/1Disabled tromechanical) 

Yes/ No 

Yes/ No 

Functional 

Yes/ No 

Tunctional 
Enabled 

Enabled 

Disabled 
Enabled 
Inabled 

Enabled 

|Enabled 
|F'nabled 
Enabled 
Enabled 

Enabled 
Enabled 

400KV Bhilwara- Chittorgarh-Il 

Functional 
Enabled 

Enabled 

Disabled 

Enabled 

Enabled 
Enabled 
Enabled 
Enabled 
Enabled 

Enabled 
Enabled 
Enabled 

Functional 
Functional 
Enabled 

Enabled 

Disabled 
Enabled 

Enabled 
Enabled 

Enabled 

Enabled 
Enabled 
Enabled 

|Enabled 
Enabled 

Electromechanical 

Numerical 

Through SAS 

Electromechenical 

Numerical 

Through SAS 

Electromechanical 

Numerical 

Through SAS 

Setting as found in field 

|5s 

As per Line length 

0, 0 350, I 00 ,0 160 s 

I5s 

|As per Line length 
0. 0350,100 .0. 160 s 

15s 

As per Line length 
0,0350, L00.0 160 s 

Compl1ance 
Status wrt 

regulatory 
provisions 



Name of Line 
Pole Discrepancy Relay 
PLCC Pancl 

|Zone- 1/2/3/4/5 (Settings) 
Time Check-Z-1/2/314/5(Settings) 
SOTEF 
Aided Scheme 
Fault Locator 

Power Swing (Setting R & X) 
All Zone Block 

DR 

Inputs 
Breaker Contacts 
Binary I 

|Carrie Receive 
Time Synchronization 

Name of Line 

Pole D1screpancy Relay 
PLCC Pancl 
Zone-1/2 3/4 5 (Settings) 
Time Check-2-12/3/4 S(Settngs) 
SOTF 
Aided Scheme 
Fault Locator 

Power SIwing (Setting R & \) 
All Zone Block 

DE 

Binary lnputs 
Breaker Contacts 

Carrier Reccive 
Ime Synchron1zation 

Name of Linc 

Pole Discrepancy Relay 
PLCC Panel 

DR 

Zone- 1/2345 (Settings) 
Time Check-Z-1/2/3/4/5(Settings) 

SOTF 

A1ded Scheme 

Fault Locator 

|Power Swing (Sett1ng R & X) 
All Zone Block 

DR 

Binary Inputs 
Breaker Contacts 

arTer Receive 

Time Snchron1zation 

Name of Line 

Pole D1screpancy Relay 
PLCC Panel 
|Zone-1/2345 (Settungs) 
Iime Check-Z-1/2345(Sett1ngs) 

SOTF 
Aided Scheme 

Fauit Locator 
Power Swing (Seuing R& X) 
All Zone Block 

|DR 
B1nary Inputs 

Breaker Contacts 
Carmer Receive 
Iine Synchronization 

Name of Line 

Pole D1screpancy Relay 
PLCC Pancl 
|Zone-1/2/3/4/5 (Settings) 
Ime Check-7-1 2/34 5(Settungs) 
SOTF 

Asded Scheme 
Fault Locator 

Power Swing (Setting R& X) 
|All Zone Block 

B1nary Inputs 
|Breaker (ontacts 
|Carrmer Recerve 

Time Synchron1zation 

|400KV Bhilwara-A jmer -I 
Yes No 
Yes/ No 
Ycs/ No 
Yes/ No 
Yes/ No 
Yes/ No 
Yes/ No 
Yes/ No 

|Yes/ No 
Yes/ No 

Yes No 
Yes No 

Yes/ No 
Yes/ No 

Yes/ No 

Yes/ No 
Yes/ No 
Yes/ No 

Yes/ No 

)es No 

Yes/ No 
Yes/ No 

Yes/ No 
Yes/ No 

Yes/ No 
Yes/ No 
Yes/ No 

400KV Bhilwara-Ajmer -11 

Yes/ No 

Yes/ No 

Yes/ No 
Yes/ No 
|Yes/ No 

|Yes/ No 

|Yes/ No 

Yes/ No 
|Yes/ No 
Yes/ No 

Yes/ No 

|Yes/ No 
Yes/ No 

Yes/ No 
Yes/ No 

Yes/ No 
Yes/ No 

Yes/ No 

Yes/ No 
Yes/ No 

Yes/ No 

Yes/ No 

Yes/ No 

Yes/ No 

Yes/ No 
Yes/ No 

Yes/ No 
Yes/ No 

220KV Bhilwara- Inter connector -I 

|Yes/ No 

Yes/ No 

Yes/ No 
Yes/ No 

Yes/ No 

Yes/ No 

Yes/ No 

Yes/ No 
Yes/ No 

|Yes/ No 

Yes/ No 

Functional 

|Yes/ No 

|Functional 

Yes/ No 

Enabled 

|Yes/ No 

Fnabled 

Yes/ No 

DIsablcd 
Enablcd 
Enablcd 

Enabled 

Enabled 

Enablcd 
Enabled 

|Enabled 
Enabled 
Enabled 

|Functional 
Functional 

|220KV Bhilwara- Inter connector -! 

Enabled 
|Enabled 
Disablcd 
Lnabled 

Enabled 

Enabled 

Enabled 
Enabled 

Enabled 

Enabled 

Enabled 

Enabled 

220 kv feeders 

Functional 

Functional 
Enabled 

Enabled 

Disabled 

Enabled 

Enabled 

Enabled 
Enabled 

Enabled 

Enabled 

Enabled 

Enabled 
Enabled 

Functional 

220KV Bhilwara- Baman Tukada 

Functional 

Enabled 

Enabled 

|D1sabled 
Enabled 

Enabled 

Enabled 

Enabled 

Enabled 

Enabled 
Enabled 

Enabled 

Enabled 

|Functional 
Functional 

|Enabled 
Enabled 
Disabled 

Enabled 
Enabled 
Enabled 
Enabled 

Enabled 
Fnabled 

nabled 

|Enabled 
Inabled 

lectromechanical 

Numerical 

Through SAS 

Electromechanical 

Numerical 

Through SAS 

Electromechanical 

Numerical 

Through SAS 

Electromechanical 

Numerical 

Through SAS 

Electromechanical 

Numerical 

Throu:h SAS 

As per line lenpth 
| 00 ,0 |60 s 

As per Line length 
), 0 350 00 .0 160 s 

|As per Line length 
l0.0.350. 100 .0 160 s 

L5s 

As per Line length 

|0, 0 350, I 00 ,0 160 

As per Line length 
0, 0 350, I 00,0 160 s 



Name of Line 

Pole Discrepancy Relay 
PLCC Pancl 

|Zone- I2/3/4/5 (Settings) 
Time Check-7-1/2/3/4/5(Settings) 

SOTE 

S.No 

Aided Scheme 
Fault Locator 

Power Swing (Setting R& X) 
AL Zone Block 

DR 

Bnars Inputs 
Breaker Contacts 
|Carrier Recerve 
Time Synchtonzat1on 

|Name of Linc 

Pole D1screpancy Relay 
JPLCC Pancl 

Zone-1/2/3/4/5 (Settings) 
Time Check-Z-1 234 5(Seings) 

|SOTF 
Aided Scheme 
Fault Locator 
Power Swing (Sett1ng R & X) 

|AIl Zone Block 
DR 

|B1nary Inputs 
Breaker Contacts 
Carrier Receive 
Time Snchronzation 

1. Gencral Information 
) Name of Utul1ty - 400K V GSS BHIL WARA 

(11) Date of Commissioning - 30 03.2010 

B. Check List for Protection Audit 

DC SVstem 

No Of Independent DC Source 
Potential Between +ve & Earth (Source-I) 
Potent1al Between -ve & Earth (Source-I) 
Potential Between ve & Earth (Source-II) 

|Potential Between -ve & Earth (Source-I[) 

2Event Logger Panel 
3|Event Logger Time Synchronised 

Disturbance Recorder 

DR Time Synchronised 
Bus Bar Protection 

Stab1l1ty Check 
EL Qutput for this tvent 
DR if Available 

DG Set 

LBB/BFR 

|Mock Testing of Sample Protection Associated with 
6Transmission line 

Retrip 

Check 

Current and Time Setting 
|Separate Single and Three Phase initiation 
Earth Fault 

220KV Bhilwara- Pali 

Event Logger Operation 

|Yes NO 
Yes No 

Yes/ No 

Yes/ No 
Yes No 

Yes/ No 
es/ No 

Yes/ No 
Yes NO 

Yes/ No 

|Yes/ No 
|Yes No 

Yes No 

Yes/ No 

Yes/ No 

Yes/ No 

Yes/ No 

Yes/ No 

Yes/ No 

Yes/ No 

Yes/ No 

Yes/ No 

Yes/ No 

Yes/ No 
Yes/ No 

Yes/ No 

220KV Bhilwara- JSw 

Yes' No 

V 

2 

Yes/ No 
Yes/ No 
Yes/ No 

(v) Name and Organ1zation of Aud1t Team- XEN (MPT&S) RVPNL BHILWARA 

Yes/ No 

Yes/ No 

Yes/ No 

Yes/ No 

Yes/ No 
Yes/ No 

(M)Name of representat1ve from utilty whose aud1it being carrned out -XEN 400KV GSS RVPNL BHILWARA 

Yes/ No 

Yes/ No 

Tunctional 

Yes/ No 

|Tunctional 

Yes/ No 

Lnabled 

Yes/ No 

|Enabled 

Yes/ No 

DIsabled 

Yes/ No 

Enabled 
Enabled 
Enabled 

Inabled 
Enabled 
I nabled 
Enabled 
Enabled 
Inabled 

Report of' the Protection Audit 

Functional 

Functional 

Rajasthan Rajya Vidhyut Prasaran Nigam 

Enabled 
Enablcd 

Disabled 
Enabled 

Enabled 

Enabled 

Enabled 

Enabled 

Enabled 
Enabled 

Enabled 

Enabled 

Functional/NonFunctional 
Enabled/Disabled 

Functional 

|& 2 
Fuctional 

Fuctional 

Fuctional 

Fuctional 

No 

No 

No 

No 

Yes, Fuctional 
Yes, Fuctional 
Yes, Fuctional 

Yes, Fuctional 
Manual 

(i1) Name of Voltage Level of Sub Station - 400/220 kv 
(iv) Type of Bus Switching Scheme - 40OKV Ma1n Bus I & II 

Satisfactory 
Functional 
Enabled 

Enabled 

Electromechanical 

Enabled 
Disable 

Numerical 

Throuph SAS 

SAS Installed 

Electromechan1cal 

Numerical 

Through SAS 

Type of Relay 
(Numerical/Static/El 
ectromechanical) 

As per LIne length 

Numerical 

0, 0 350, I 00 ,0 160 s 

|As per Line length 
0. 0 350. 00 .0 160 s 

Setting as found in field 

140 \ 

80 V 

130 V 

100 

l00 mSec 

120"%, 00 mSec 

Three phase imtuation 

Compliance 
Status wrt 

regulatory 
provisions 

4ls 



A. Gcneral Information 

f1) Vamc of nty -409KV GSS BHII WARA 
() Date of (ommnISSIOHDg - 30 03 2010 

B.Check List for Protection Audit: Bus Reactor 

(v) Name and Organ1zatton of Audit TeAm - XEN (MPT&S) RVPNL BHILWARA 
(vijNatnc of representat1ve from ut1lity whose aud1t being carTIed out - XEN 400K V GSS RVPNL BHIL WARA 

Reactor Protection Panel: 

Tnpping by Buchholz relay (Alarm) 
Differential Protection 

nd iHarnmon1c Block (Sctting 
fvent logycr Operation 
Restricted Earth Fault Protection (HV Side) 

|Event iogger Operat ion 
Restricted Earth Fault Protection (LV Side) 

Event iogger Operation 
Backup Over Current 
Event logger Opcration 
|Earth Fault Protection 

Event logger Opcration 
Over Fiux Protection 

{xent loggr Opuation 

1. Gencral Information 
) Vane of l l1t - 400KV GSS BHILWARA 

(heck 

) Datc of (ommissioning - 30 03.2010 

B. Check List for Protection Audit: - Line Reactor 

Reactor Protection Panel: 

Differential Protection 

Inpp1ng by Buchholz relav (Alarn) 

Event logger Operation 
2nd Harmonic Block (Setting) 

Event Iogger Operation 

Restricted Earth Fault Protection (HV Side) 

Check 

Event logger Operation 

() Namc and Organ1zat1on of Audit Team- XEN (MPT&S) RVPNL BHILWARA 

Restricted Earth Fault Protection (LV Side) 

Backup Over Current 
|Ev ent logger Operation 
Earth Fauit Protection 

ent logger Operation 

Rajasthan Rajya Vidhyut Prasaran Nigam 
Report of the Protection Aud1t 

Over Fiux Protection 
Fent logper Operation 

Yes/No 
Yes/No 

|Yes/No 
Yes No 

Yes/No 

Yes/No 

Yes/No 

Yes No 

Yes/No 

Yes/No 

|Yes/No 

Yes/No 
Yes/No 

Yes/No 

Yes No 

|Yes/No 

Yes/No 
Yes/No 

|Yes/No 
|Yes/No 

(v)hane of representative from ut1lity whose audit being carr1ed out:- XEN 400KV GSS RVPNL BHILWARA 

Yes/No 
|Yes/No 

Yes/No 
Yes/No 

Yes/No 
Yes/No 

Yes/No 

Yes/No 

Yes/No 
Yes/No 

Functional NonFtnctional 

nabled Disabled 

Yes 

Functional 

Yes 

Yes 

SAS Installed 

Yes 

|SAS Installed 

No 

Yes 

SAS Installed 
Yes 
SAS Installed 
No 

No 

(1) Namne of Voltage ILevel of Sub Station- 400/220 kv 
(n)Type of Bus Switchng Scheme - 100KV \Mam Bus t & I| 

Yes 

nabled/Disabled 

Yes 
Functional 

|Yes 

|Yes 

SAS Installed 

No 

No 

SAS Installed 

No 

Type of Relay 
Functional/NonFunctional/E lNumerical/Stat1c/Elec 

tromechanical) 

Numerical 

No 

No 

|Type of Relay 
NumcrIcall Stat1c lec 

tromechanical) 

Numerical 

Numerical 

Numerical 

Numerical 

Numerical 

(i) Name of Voltage Level of Sub Station- 400/220 kV 
(iv) Type of Bus Switching Scheme - 400KV Ma1n Bus I &I| 

Settmy as fownd n ficld 

Numerical 

0 2& 80 

Numerncal 

0.2 Inst 

0.5.0 350ms 

0.2, 0 35Oms 

Setting as found in field 

0.2 & 80 
15% 

0 2. Inst 

Compl1ance 
Status \w r 

regulatory 
provisIons 

Compiiance 

Status wrt 
regulatory 
prov1s1ons 

Executwa Enguneer (MPT&S) 
RVPNL, Bhitwara 



RRVPN 220kV Amberi S/s









RRVPN 220kV Kota (Sakatpura) S/s



















RRVPN 220kV Banswara S/s
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A. General Information
(i) Name ofUtility:- 220 KY GSS Kankroli

Rajasthan Rajya Vidhyut Prasaran Nigam
Report of the Protection Audit ~ f><..Ct 3·09 ..202..~

(ii) Name of Yo Itage Level of Sub Station:- 2201132 KY
(iii) Date (if Cvi~~l"L'l1i33iviiili.g:~.]l.C3,l :;:;7 .-';,.l·~:)~ 'Ji- uu~ :,jwil\;il1ug ~~ilt::UH;.-uuuulc IviaJll DU~aru.i ~uJgit: Aux. DU~
(v) Name and Organization of Audit Team:- XEN (MPT&S) RYPNL Udaipur
(vi)Name of representative from utility whose audit being carried out:- XEN 220K. .. h,~::: ~YPNL Kankroli

B. Check List for Protection Audit

Check

- !, ~ ~ . I
Fun~tionallNonFunctional/En (l~pe or. ~~~~C:lS). /EI .
abled/Disabled' umenca tatic

ectromechanical)

Differential Protection
Tripping by Buchholz relay (Alarm) Conventional

S.No.

2nd Harmonic Block (Setting)
Event logger Operation
Restricted Earth Fault Protection (HY Side
Event logger Operation
Restricted Earth Fault Protection (LY Side
Event logger Operation
Backup Over Current
Event logger Operation
Earth Fault Protection
Event logger Operation

Over Flux Protection

Event logger Operation
Local Breaker Back Up
Retrip

~--~----------------------------;-------+-------------------+-----------~~-----------------r---.----~Transformer Protection Panel:
(i) Name of Transformer (Rating/Capacity) 220/132,lOOMYATransformer-I (BHEL Make)

Yes Functional
Yes Functional
No Feature Not Available
No (No Event logger Installed)
Yes Functional
No (No Event logger Installed)
No Not Required
No (No Event logger Installed)
Yes Functional
No (No Event logger Installed)
Yes Functional
No (No Event logger Installed)

Yes Enabled

No (No Event logger Installed)

Static

Electromechanical

Electromechanical

Electromechanical

Electromechanical

~~-T;,;;;.: '1S found in field

PickUp 20%

20%

75%

20%

As per Code of
Configuration

Compliance Status
w.r.t regulatory
provisions

RRVPN 220kV S/s Kankroli



Current and Time Setting
Separate Single and three Phase Initiation
Earth Fault
Event logger Operation

(ii) Name of Transformer (Rating/Capacity) 220/132,lOOMVATransformer-II (TELK Make)
Tripping by Buchholz relay (Alarm) Yes Functional Conventional
Differential Protection Yes Functional Numerical As per Code of
2nd Harmonic Block (Setting) Yes Configuration
Event logger Operation NA (No Event logger Installed)
Restricted Earth Fault Protection (HV Side Yes Numerical 20%
Event logger Operation NA (No Event logger Installed)
Restricted Earth Fault Protection (LV Side No Not required
Event logger Operation NA (No Event logger Installed)
Backup Over Current Yes Functional Numerical 65.6%
Event logger Operation NA (No Event logger Installed)
Earth Fault Protection Yes Functional Numerical 20%
Event logger Operation NA (No Event logger Installed)

Over Flux Protection Yes Enabled As per Code of
Numerical Configuration

Event logger Operation NA (No Event logger Installed)
Local Breaker Back Up
Retrip
Current and Time Setting
Separate Single and three Phase Initiation
Earth Fault
Event logger Operation

t .



A. General Information
(i) Name ofUtility:- 220 KV GSS Kankroli
....... , , ro....... ••• ..... ",... .. "' _
• _0 __ .~,... _ .._,_. , ••• , .

\.l.l.l' J...JU",", V.l '--'Vj_j_llj_.l.l~';).lV.l.l.H.l5'- ~ .1 .V..J • .l././ I

Rajasthan Rajya Vidhyut Prasaran Nigam
Report of the Protection Audit ~ out 9\A.- 03·0", )_ol-'t

(ii) Name of Voltage Level of Sub Station:- 2201132KV
..... ~ .... ~ ~ • •• _. _ •• - - • - • _o •• _

~iv"j iypc vi: viiS ~VY·itciiiiig~CiiCiiiC:- u0uvic ivlciiii isus ciiiu Jiil~,1~ AUA. uu;:)
(v) Name and Organization of Audit Team:- XEN (MPT&S) RVPNL Udaipur
(vi)Name of representative from utility whose audit being carried out:- XEN 220KV GSS RVPNL Kankroli

B. Check List for Protection Audit'---'---~------~--~------------~-~--~----'--------------------TI-==-------·-----rl--------------------,------------,
Furicti lIN· F . liE ITvpe of Relay . Compliance Statusunctiona on unctiona n (N" . . liS "~ .

S.No. Check ablediDisabled umenca .tatlciLl Setting as found in field W.r.tregulatory
ectrornechanical) provisions

220KV PGCIL-I
Distance Protection Panel:M-I/Il

(I) Name of Line
Pole Discrepancy Relay

No

Yes Functional
PLCC Panel Yes Functional
Zone-1/2/3/4/5 (Settings) Yes Enabled
Time Check-Z-1I2/3/4/5(Settings) Yes Enabled
SOTF
Aided Scheme

No Disabled
Yes Enabled

Fault Locator
As per Code of
Configuration

Power Swing (Setting R & X) Yes Enabled Numerical{M-I}
Static {M-II}All Zone Block Yes Enabled

DR Yes Enabled
Binary Inputs Yes
Breaker Contacts Yes
Carrier Receive
Time Synchronization

Yes Enabled
No



(2) Name of Line 220KV PGCIL-II
Pole Discrepancy Relay Yes Functional
PLCC Panel Yes Functional
Zone-I/2/3/4/5 (Settings) Yes Enabled
Time Check-Z-l /2/3/4/5(Settings) Yes Enabled
SOTF No Disabled
Aided Scheme Yes Enabled
Fault Locator No

As per Code ofPower Swing (Setting R & X) Yes Enabled Numerical ConfigurationAll Zone Block Yes Enabled
DR Yes Enabled
Binary Inputs Yes
Breaker Contacts Yes
Carrier Receive Yes Enabled
Time Synchronization No

(3) Name of Line 220KV HZL-I
Pole Discrepancy Relay Yes Functional
PLCC Panel Yes Functional
Zone- I/2/3/4/5 (Settings) Yes Enabled
Time Check-Z-I/2/3/4/5(Settings) Yes Enabled
SOTF No Disabled
Aided Scheme Yes Enabled
Fault Locator No

As per Code ofPower Swing (Setting R & X) Yes Enabled
Numerical ConfigurationAll Zone Block Yes Enabled

DR Yes Enabled
Binary Inputs Yes _.-

Breaker Contacts Yes
Carrier Receive Yes Enabled
Time Synchronization No

EXeCU1!\I£, E. , ,n
R.R. \/ F' N



_.:.,__ 220KV HZL-II
\ -, Yes Functional'-+- Yes Functional

I \ .Yes Enabled
s) Yes' IEIi~~led

,:,v'i'r' ivo
U"'bien~

Aided Scheme Yes Enabled'
Fault Locator No ~
Power Swing (Setting R & X) Yes Enabled <,

As per Code of

All Zone Block Yes Enabled Numerical Con figuration

DR Yes Enabled
Binary Inputs Yes ,
Breaker Contacts Yes
Carrier Receive Yes Enabled ,---Time Synchronization No ----

(5) Name of Line 220KV Bamantukda
Pole Discrepancy Relay Yes Functional
PLCC Panel Yes Functional
Zone-I/2/3/4/5 (Settings) Yes Enabled
Time Check-Z-1I2/3/4/5(Settings) Yes Enabled
SOTF No Disabled
Aided Scheme Yes Enabled
Fault Locator No

As per Code ofPower Swing (Setting R & X) Yes Enabled
Numerical ConfigurationAll Zone Block Yes Enabled

DR Yes Enabled
Binary Inputs Yes
Breaker Contacts Yes
Carrier Receive Yes Enabled
Time Synchronization No

I

~~

I

\~C' E ""'; _ - -'.
~~rw~~T&'S) i

'f- : ,1- ,

Ir t\u,- . ,l)iJaic-w ,

(4) Name of Line
Pole Discrepancy Relay
PLCC Panel
Zone-Jo/2/3/4/5 (Settings)
Time Check~Z-1I2/3/4/5(Setting

r \(;\",U!:\I

(f,R\



Rajasthan Rajya Vidhyut Prasaran Nigam
Report of the Protection Audit

A. General Information
(i) Name of Utility:- 220 KY GSS Kankroli (ii) Name of YoItage Level of Sub Station:- 2201132KY
(iii) Date of Commissioning:- 3l.03.1997 (iv) Type of Bus Switching Scheme:- Double Main Bus and Single Aux. Bus
(v) Name and Organization of Audit Team:- XEN (MPT&S) RYPNL Udaipur
(vi)Name of representative from utility whose audit being carried out- XEN 220KY GSS RYPNL Kankroli

B. Check List for Protection Audit

FunctionallNonFunctionallEn Type of Relay Compliance Status
S.No. Check abled/Disabled (Numerical/Static/EI Setting as found in field w.r.t regulatory

ectromechanical) ..prOVISIOns

1 DC System Functional Electromechanical 20%
No. Of Independent DC Source 1
Potential Between +ve & Earth (Source-I) 118Y
Potential Between -ve & Earth (Source-I) 118Y

2 Event Logger Panel No
3 Event Logger Time Synchronised No

Disturbance Recorder No
DR Time Synchronised No

4 Bus Bar Protection Yes Functional Numerical
As per Code of
Configuration

Stability Check
EL Output for this Event No
DR if Available No

5 DG Set No

RRVPN·. ~.
:','-r



_"

Mock Testing of Sample Protection
6 Associated with Transmission line No

LBB/BFR
Retrip
Current and Time Setting._ _. ._ _. __

oeparate omgre anu 1nree r nase iniuaiion
Earth Fault
Event Logger Operation

A. General Information
(i) Name ofUtility:- 220 KV GSS Kankroli (ii) Name of Voltage Level of Sub Station:- 2201132 KV

Rajasthan Rajya Vidhyut Prasaran Nigam
Report of the Protection Audit ~ oJ O'k 2·0 ~.V>~

(iii) Date of Commissioning:- 31.03.1997 (iv) Type of Bus Switching Scheme:- Double Main Bus and Single Aux. Bus
(v) Name and Organization of Audit Team:- XEN (MPT&S) RVPNL Udaipur
(vi)Name of representative from utility whose audit being carried out- XEN 220KV GSS RVPNL Kankroli

B. Check List for Protection Audit

FunctionallN onFunctionallEn
Type of Relay Compliance Status

S.No. Check
abled/Disabled

(NumericallStatic/EI Setting as found in field W.r.t regulatory
ectromechanical) provisions

Reactor Protection Panel: NA No reactor Installed
Tripping by Buchholz relay (Alarm) No
Differential Protection No
2nd Harmonic Block (Setting) No
Event logger Operation No
Restricted Earth Fault Protection (HV Side No
Event logger Operation No
Restricted Earth Fault Protection (LV Side No
Event logger Operation No

/ !

..



®
Backup Over Current No
Event logger Operation No
Earth Fault Protection No
Event logger Operation No
Over Flux Protection No
Event logger Operation No

.);':

I.J



Rajasthan Rajya Vidbyut Prasaran Ni&am Limited
Report of the Protection Audit

A General Information
i) Name of utility: Rajasthan Rajya Vidhyut Prasaran Nigam Limited
ii) Name of Voltage level of Substation: 220 kVGSSKukas
iii) Date of Commissioning: 13.10.1999
ivl Type of Bus Switching Scheme Two Main Bus

Sh.Mukul Yadav, AEN-II1(MPT&S),RVPN,jaipur
v) Name and Organization of Audit Team Sh. Munesh Kumar Meena, JEN-I% AEN-II1(MPT&S),RVPN,jaipur

Name of representative from utility whose Sh. D.K.[ain, SE (Prot. Engg.) RVPNLjaipur
vil audit being carried out

B Checklist for Protection Audit
Functional Compliance
/Non- Type of

S.No Check Functional Relay*(Numerical/Static/EI Setting as found in field*/** status w.r.t.

/Enabled/ ectromechanical)
regulatory

Disabled
provisions

Distance protection P3nel:M-I/II
(n Name of Line 220 kVPGCILBassi Line

Yes Functional( Electromechanical 1. sec.
Pole discrepancy relay On CB)
PLCCpanel Yes Functional

Zone-1/2/3/4/5(settings) Yes Functional Z1=4.44 Ohm, T1=0 ms
Numerical Distance Z2=7.983 Ohm, T2=350 ms ComplyingProtection Relays Z3=10.938 Ohm, T3=1000 ms

Time check-Zone-l/2/3/4/5(settings)
Yes Functional Z4(Rev.)=326 mOhm, T4=160 ms

SOTF No Disabled - - Complying

Yes Functional
In built feature of Numerical Permissive Under Reach, 1 Complying

Aided schemes
Distance Protection Relays Phase Z1 Z2+CR

Yes Functional
In built feature of Numerical Complying
Distance Protection Relays

-
Fault locator

RRVPN 220kV Kukas S/s



Functional
compliance/Non- Type of status w.r.t.S.No Check Functional Relay*(Numerical/Static/EI Setting as found in field* /** regulatory/Enabled/ ectromechanical}
provisionsDisabled

Power swine:(S(settings R and X) R=5 Ohm, X=5Ohm Complying

All Zone block Yes Enabled In built feature of Numerical - Complying

DR Yes Enabled Distance Protection Relays - Complying
Binary Input
Breaker Contacts Yes Functional - - Complying
Carrier Receive Yes Functional - - Complying
Time Synchronization Yes Functional - - Complying

I (iil Name of Line 220 kV KKDLine

Yes Functional(
Electromechanical 2 Sec.Pole discrepancy relay On CB)

PLCCpanel Yes Functional

Yes Functional Zl=901 mOhm, T1=Oms Z2=
Zone-l/2/3/ 4/5(settings) Numerical Distance 3.976 Ohm, T2=350 ms Z3=7.395 ComplyingProtection Relays Ohm, T3=lOOQms Z4(Rev.)=326
Time check-Zone-l/2/3/4/5(settings)

Yes Functional
mOhm, T4=160 ms

SOTF No Disabled - - Complying

Yes Functional In built feature of Numerical Permissive Under Reach, 1 Complying
Aided schemes Distance Protection Relays Phase Zl Z2+CR

Yes Functional In built feature of Numerical ComplyingDistance Protection Relays -
Fault locator
Power swinf!(S( settings R and X) R=5 Ohm, X=5Ohm Complying
All Zone block Yes Enabled In built feature of Numerical - Complying

DR Yes Enabled Distance Protection Relays - Complying

Binary Input
Breaker Contacts Yes Functional - - Complying
Carrier Receive Yes Functional - - Complying
Time Synchronization Yes Functional - - Complying

Distance protection Panel:M-I/1i
I (iii) Name of Line 220 KVManoharpur Line

Yes Functional(
Electromechanical 2 sec.Pole discrepancy relay On CB)

PLCCpanel Yes Functional
Zone-l/2/3/4/5(settings) Yes Functional Ml-Numerical Distance Zl=lO.164 Ohm, T1=Oms



Functional Compliance
/Non- Type of

S.No Check Functional Relay*(Numerical/Static/EI Setting as found in field*/** status w.r.t.

/Enabled/ ectromechanical) regulatory

Disabled provisions

Protection Relay M2- Z2=15.942 Ohm, T2=350 ms Complying
Yes Functional Electrostatic Distance Z3=21.925 Ohm, T3=1000 ms

Time check-Zone-l/2/3/4/5(settings) Protection Relay Z4(Rev.)=326 mOhm, T4=160 ms
SOTF No Disabled - - Complying

Yes Functional
In built feature of Numerical Permissive Under Reach, 1

Complying
Aided schemes Distance Protection Relay Phase Zl Z2+CR

Yes Functional In built feature of Numerical
Complying-

Fault locator Distance Protection Relay

Power swing(S(settin_gs Rand X) R=5 Ohm, X=5Ohm Complying
All Zone block Yes Enabled In built feature of Numerical - Complying

DR Yes Enabled Distance Protection Relay - Complying

Binary Input
Breaker Contacts Yes Functional - - Complying
Carrier Receive Yes Functional - - Complying
Time Synchronization Yes Functional - - Complying

Distance protection p..nel:M-I/1I
(iv) Name of Line 220 KVAlwar Line

Yes Functional( Electromechanical '].sec.Pole discrepancy relay OnCB)
PLCCpanel Yes Functional

Zone-1/2/3/4/5(settings) Yes Functional Zl=13.504 Ohm, T1=0 ms
Numerical Distance Z2=17.671 Ohm, T2=350 ms Complying

Yes Functional Protection Relays Z3=19.484 Ohm, T3=1000 ms
Time check-Zone-l/2/3/4/5(settings) Z4(Rev.)=326 mohm, T4=160 ms
SOTF No Disabled - - Complying

Yes Functional In built feature of Numerical Permissive Under Reach, 1
Complying

Aided schemes Distance Protection Relays Phase Zl Z2+CR

Yes Functional
In built feature of Numerical

Complying-
Fault locator Distance Protection Relays

Power swing(S(settings Rand X) R=5 Ohm, X=5Ohm Complying
All Zone block Yes Enabled In built feature of Numerical - Complying

DR Yes Enabled Distance Protection Relays - Complying
IBinary Input



Functional compliance
/Non- Type of status w.r.t.S.No Check Functional Relay*(Numerical/Static/EI Setting as found in field* /** regulatory

/Enabled/ ectromechanical) provisions
Disabled

Breaker Contacts Yes Functional - - Complying
Carrier Receive Yes Functional - - ComJiliring
Time Synchronization Yes Functional - - ComplyiQg

Name. Signature &Contact No. of team Carrying out 1.Mukul Yadav, AEN-III (MPT&S),[aipur 9413382334 ~
ItJALI_~
~

Protection audit: 2.Munesh Kr.Meena, JEN-1% AEN-III (MPT&S),jaipur 9413383124 »>
Name. Signature &Contact No. of representative of utility 1.Dinesh Kumar [ain, SE (Prot.Engg.), RVPN,[aipur, 9413393540
whose Protection audit is being carried out:



Distance relay calculation for 220 KV Kukas-PGCIL Bassi Line

400 kV GSSPGCIL Bassi 220 kV GSSKukas

30kM

t-- 34_k_M__ (v-'j ®
, I

CTR::::800jl A
220 kV GSS IG NAGAR

29.8 kM

220 kV GSSDausa

14.5KM

CTR::::800jl A

103.4KM

400 KVGSSKairvajat

9.69KM

220 KVGSSMIA 220KV GSSALWAR

Principle line Length
Shortest Line Length considered on Remote Bus
Longest line length considered on Remote Bus

34 KM.
29.8 KM.
30 KM.

Conductor Used
Conductor Parameters

Zebra
R

Positive Sequence(Z1): 0.081
X
0.4

6.9kM®.
CTR=800j1 A

220 kV GSSKKD

34.91 kM

400 kV GSSPGCILBassi

77.83 kM®.
CTR=800j1 A

220 KVGSS Manoharpur

51.34 kM

Z
0.408

Angle
78.55

220 kV GSSVKIA

39.650 KM

400 KVPGCIL Khelna

EARTHFAULTCOMPENSATION
REjRL:::lj3((RojR1} 1)
XEjXL::::1j3((XojX1)-1)
kZO Res. Comp.= kZO = (ZO - Zl) j 3Z1

kzO kZOangle
0.734 -1.83



Zero Sequence(ZO):
CTR:
PTR:

CTR/PTR:

Zone 1(Forward) Reach:
Zone 2(Forward) Reach:
Zone 3(Forward) Reach:
Zone 4(Reverse) Reach:

0.2875 1.275 1.307
800/1 Amp= 800

220000/110 V= 2000
0.4

77.29

80 % of the Line to be Protected
50 % of the Shortest Line on remote Bus+100 % of the Protected Line
110 % Longest line length on Remote Bus+100 % of the Protected Line
2 Km

Zone 1 forward Reach= 80% of line length (Kukas to PGCILBassi)* +ve Sequence impedance of conductor /km*(CTR/PTR)
=14.440 IOhm T1= Instt,

Zone 2 forward Reach= 100% of line length (Kukas to PGCILBassi)+50 % of the Shortest Line on remote Bus(PGCIL-Dausa)*+ve Sequence impedance of
conductor /km*(CTR/PTR)

=17.983 IOhm T2=350 ms
Zone 3 forward Reach=100% of line length (Kukas to PGCILBassi)+110 % Longest line length on Remote Bus(PGCIL-IG NAGAR)*+veSequence impedance of
conductor /km*(CTR/PTR)

=110.938 IOhm T3=1000ms

Zone 4 reverse Reach=2 km*+ve Sequence impedance of conductor /km*(CTR/PTR)
=10.326 IOhm T4=160 ms

Directional O/C & ELF relay calculation for 220 kV Kukas-PGCIL Bassi Line

Fault MVAof220 kVBUS
3 Phase Short Circuit Current
Phase-Phase Short Circuit Current
Phase to Earth Short Circuit Current

Directional Overcurrent Element Setting
CTRatio

Plug Setting
Plug Setting Multiplier

Time of Operation
TMS

Directional Earthfault Element Setting
CTRatio

Plug Setting
Plug Setting Multiplier

Time of Operation
TMS

6885 MVA
15891 Amp
13762 Amp
8581 Amp

800/1
100% i.e. 800
17.2025

0.5 Seconds
0.209

Amp

800/1
20 % i.e. 160
53.6313

0.5 Seconds
0.227

Amp



30kM

220 kV GSS IG NAGAR

29.8 kM

Distance relay calculation for 220KV Kukas - KKDLine

400 kV GSSPGCILBassi 220 kV GSSKukas

34 kM r=r>;1-------1 I®
I

CTR:::800j1 A

220 kV GSSDausa

14.5KM
103.4KM

400 KV GSSKairvajat

9.69 KM

220KV GSSMIA 220KV GSSALWAR

Principle line Length
Shortest Line Length considered on Remote Bus
Longest line length Considered on Remote Bus

Conductor Used
Conductor Parameters

Positive Sequence(Zl):
Zero Sequence(ZO):

CTR:
PTR:

CTR/PTR:

CTR:::800/1 A

6.9 KM.
34.91 KM.
34.91 KM.

Zebra
R

®

x

6.9kM®.
CTR=800/1 A

220 kV GSSKKD

34.91 kM

400 kV GSSPGCILBassi

Angle
78.55
77.29

220 KV GSSManoharpur

®. !~'Yl..:.7..:..7:.:;:..8,;;;_3,;;.;;kM;..:,___ ----it--__ ---=5-=.1.:.:;:.3_;_4,;;.;;kM;..:,_ --1

CTR=800/1 A

Z
0.081 0.4 0.408
0.2875 1.275 1.307

800/1 Amp= 800
220000/110 V= 2000

0.4

39.650 KM

220 kV GSSVKIA

400KV PGCILKhelna

EARTHFAULTCOMPENSATION
RE/RL::::1/3((Ro/R1 )-1)
XE/XL:::1/3((Xo/X1 )-1)
kZO Res.Comp.= kZO = (ZO- Zl) / 3Z1

kZO kZOangle
0.734 -1.83



Zone 1(Forward) Reach:
Zone 2(Forward) Reach:
Zone 3(Forward) Reach:
Zone 4(Reverse) Reach:

80 % of the Line to be Protected
50 % of the Shortest Line on remote Bus+100 % of the Protected Line
110 % Longest line length on Remote Bus+100 % of the Protected Line
2 Km

Zone 1 forward Reach= 80% ofline length (Kukas to KKD)* +ve Sequence impedance of conductor /km*(CTR/PTR)
=10.901 IOhm T1= Instt.

Zone 2 forward Reach= 100% of line length (Kukas to KKD)+50 % of the Shortest Line on remote Bus (KKDto PGCILBassi)*+ve Sequence impedance of
conductor /km*(CTR/PTR)

=13.976 IOhm T2=350 ms
Zone 3 forward Reach=100% ofline length (Kukas to KKD)+110 % Longest line length on Remote Bus(KKD to PGCILBasstj=-ve Sequence impedance of
conductor /km*(CTR/PTR)

=17.395 IOhm T3=1000 ms
Zone 4 reverse Reachez km*+ve Sequence impedance of conductor /km*(CTR/PTR)

=10.326 IOhm T4=160 ms

Directional ole & ElF relay calculation for 220 kV Kukas-KKD Line

Fault MVAof220 kVBUS
3 Phase Short Circuit Current
Phase-Phase Short Circuit Current
Phase to Earth Short Circuit Current

Directional Overcurrent Element Setting
CTRatio

Plug Setting
Plug Setting Multiplier

Time of Operation
TMS

Directional Earthfault Element Setting
CTRatio

Plug Setting
Plug Setting Multiplier

Time of Operation
TMS

6885 MVA
15891 Amp
13762 Amp
8581 Amp

800/1
100 % i.e. 800
17.2025

0.5 Seconds
0.209

Amp

800/1
20 % i.e. 160
53.6313

0.5 Seconds
0.227

Amp



400 kV GSSPGCILBassi

Distance relay calculation for 220 KVKukas -Manoharpur Line
220 kV GSSKKD

30kM

220 kV GSSKukas

34kM

CTR=800/1 A
220 kV GSSIG NAGAR

29.8 kM

220 kV GSSDausa

14.5KM
103.4KM

400 KV GSSKairvajat

9.69 KM

220 KV GSSMIA 220KV GSSALWAR

Principle line Length
Shortest Line Length considered on Remote Bus
Longest line length Considered on Remote Bus

Conductor Used
Conductor Parameters

Positive Sequence(Zl):
Zero Sequence(ZO):

CTR:
PTR:

CTR=800/1 A

77.83 KM.
39.65 KM.
51.34 KM.

Zebra
R

0.081

6.9kM

34.91 kM

400 kV GSSPGCIL Bassi

CTR=800/1A

77.83 kM

220 KV GSSManohsrpur

51.34 kM

CTR=800/1 A

X
0.4

Z
0.408

0.2875 1.275 1.307
800/1 Amp= 800

220000/110 V= 2000
CTR/PTR: 0.4

Angle
78.55
77.29

39.650 KM

220 kV GSSVKIA

400KV PGCILKhelna

EARTHFAULTCOMPENSATION
RE/RL=1/3((Ro/R1)-1 )
XE/XL=1/3((Xo/X1 )-1)
kZO Res.Comp.= kZO = (ZO- Zl) / 3Z1

kzO kzO angle
0.734 -1.83



Zone 1(Forward) Reach:
Zone 2(Forward) Reach:
Zone 3(Forward) Reach:
Zone 4(Reverse) Reach:

80 % of the Line to be Protected
50 % of the Shortest Line on remote Bus+l00 % of the Protected Line
110 % Longest line length on Remote Bus+100 % of the Protected Line
2 Km

Zone 1 forward Reach= 80% ofline length (Kukas to Manoharpur)* +ve Sequence impedance of conductor /km*(CTR/PTR)
=110.164 IOhm T1= Instt.

Zone 2 forward Reach= 100% of line length (Kukas to Manoharpur)+50 % of the Shortest Line on remote Bus(Manoharpur-PGCIL Khelnaj=+ve
Sequence impedance of conductor /km*(CTR/PTR)

=115.942 IOhm T2=350 ms

Zone 3 forward Reach=100% of line length(Kukas to Manoharpur)+110 % Longest line length on Remote Bus(Manoharpur-VKIA)*+ve Sequence
impedance of conductor /km*(CTR/PTR)

=121.925 IOhm T3=1000ms
Zone 4 reverse Reach=2 km*+ve Sequence impedance of conductor /km*(CTR/PTR)

=10.326 IOhm T4=160 ms

Directional ole & ElF relay calculation for 220 kV Kukas-Manoharpur Line
Fault MVAof220 kVBUS
3 Phase Short Circuit Current
Phase-Phase Short Circuit Current
Phase to Earth Short Circuit Current

Directional Overcurrent Element Setting

6885 MVA
15891 Amp
13762 Amp
8581 Amp

cr Ratio 800/1
Plug Setting 100% i.e,

Plug Setting Multiplier 17.2025
Time of Operation

TMS
Directional Earthfault Element Setting

CTRatio

800 Amp

0.5 Seconds
0.209

800/1
Plug Setting 20 % i.e, Amp

Plug Setting Multiplier
Time of Operation

TMS

160
53.6313 .

0.5 Seconds
0.227



Distance relay calculation for 220 KVKukas -Alwar Line

400 kV GSSPGCILBassi

30kM

220 kV GSSKukas

34kM
220 kV GSSIGNAGAR ®

CTR=SOO/l A
29.8kM

220 kV GSSDausa

14.5KM
103.4KM (,'"~...;:...;..;..;;.;;.;_;;__---! i'®

! i
400 KV GSSKairvajat

9.69KM

220 KV GSSMIA 220KV GSSALWAR

Principle line Length
Shortest Line Length considered on Remote Bus
Longest line length Considered on Remote Bus

Conductor Used
Conductor Parameters

Positive Sequence(Z1):
Zero Sequence(ZO):

CTR:
PTR:

CTRjPTR:

CTR=800/1 A

103.4 KM.
9.69 KM.
14.5 KM.

Zebra
R

0.081
X
0.4

220 kV GSSKKD

34.91 kM

400 kV GSSPGCILBassi

® r ',--i --=..;6.~9..:..:k.:....:M;____ ---i
'1 I
CTR=800/1 A

77.83 kM®.
CTR=800/1 A

Z
0.408

0.2875 1.275 1.307
800/1 Amp= 800

220000/110 V= 2000
0.4

220 KV GSSManoharpur

51.34 kM

Angle
78.55
77.29

39.650 KM

220 kV GSSVKIA

400 KV PGCILKhelna

EARTHFAULTCOMPENSATION
RE/RL=1/3((Ro/R1)-1)
XE/XL=1/3((Xo/Xl )-1)
kZORes.Comp.= kZO = (ZO- Zl) /3Z1

kzO kzO angle
0.734 -1.83



Zone 1(Forward) Reach:
Zone 2(Forward) Reach:
Zone 3(Forward) Reach:
Zone 4(Reverse) Reach:

80 % of the Line to be Protected
50 % of the Shortest Line on remote Bus+100 % of the Protected Line
110 % Longest line length on Remote Bus+100 % of the Protected Line
2 Km

Zone 1 forward Reach= 80% of line length (Kukas to Alwar)* +ve Sequence impedance of conductor jkm*(CTRjPTR)
=113.504 IOhm T1= Instt,

Zone 2 forward Reach= 100% of line length (Kukas to Alwar)+50 % of the Shortest Line on remote Bus(Alwar-MIA)*+ve Sequence impedance of
conductor jkm*(CTR/PTR)

=117.671 IOhm T2=350 ms
Zone 3 forward Reach=100% of line length (Kukas to Alwar) +110 % Longest line length on Remote Bus(Alwar-Kairvajat)*+ve Sequence impedance of
conductor jkm*(CTR/PTR)

=119.484 IOhm T3=1000 ms
Zone 4 reverse Reach=2 km*+ve Sequence impedance of conductor /km*(CTR/PTR)

=10.326 IOhm T4=160 ms

Directional ole & ElF relay calculation for 220 kV Kukas-Alwar Line

Fault MVAof 220 kVBUS
3 Phase Short Circuit Current
Phase- Phase Short Circuit Current
Phase to Earth Short Circuit Current

Directional Overcurrent Element Setting
CTRatio

Plug Setting
Plug Setting Multiplier

Time of Operation
TMS

Directional Earthfault Element Setting
CTRatio

Plug Setting
Plug Setting Multiplier

Time of Operation
TMS

6885 MVA
15891 Amp
13762 Amp
8581 Amp

800/1
100% i.e. 800
17.2025

0.5 Seconds
0.209

Amp

800/1
20 % i.e. 160
53.6313 .

0.5 Seconds
0.227

Amp



Rajasthan Rajya Vidhyut Prasaran Ni&am Limited
Report of the Protection Audit

A General Information
i) Name of utility: Rajasthan Rajya Vidhyut Prasaran Nigam Limited
ii) Name of Voltage level of Substation: 220 kV GSSKukas
iii) Date of Commissioning: 13.10.1999
iv) Type of Bus Switching Scheme Two Main Bus

Sh. Mukul Yadav, AEN-lIl (MPT&S), RVPN, jaipur

v) Name and Organization of Audit Team
Sh. Munesh Kumar Meena, jEN-1% AEN-lIl (MPT&S), RVPN,jaipur

vil Name of representative from utility whose audit being carried out
Sh. D.K.jain, SE (Prot. Engg.) RVPNLjaipur

B Checklist for Protection Audit

Functional/ Non- Type of Compliance status
S.No Check Functional/Enabled Relay*(Numerical/ Setting as found

w.r.t. regulatory
Static/Electromech in field* /**

/Disabled
anical)

provisions

Transformer Protection Pjlnel
rn Name of Transfermer (Rating/Capacity) 220/132kV, 100MVACGLmake Transfermer-I

Tripping by Buchholz Relay (Alarm) Yes Enabled Electromechanical Complying
Differential Protedion Yes Enabled Electrostatic Complying
2nd Harmonic Block (Setting) Enabled 15% Complying
Event Logger Operation No
Restricted Earth Fault Protection mv Side UAuto X-mer) No
Event Logger Operation No
REF Protection (LV Side) NA
Event Logger Operation NA
Backup Over Current Yes Enabled Electromechanical 1/0.215 Complying
Event Logger Operation No
Earth Fault Protection Yes Enabled Electromechanical 0.2/0.273 Complying
Event Logger Operation No
Over Flux Protection Yes Enabled Complying
Event Logger Operation No
Local Breaker Back Up Yes
Retrip Yes Enabled Complying

120%/100 ms+ 100
Current and Time Setting ms External timer Complying
Separate Single and three phase initiation No(3 phase onlY) Complying
Earth Fault No Complying
Event logger No

I (i) Name of Transformer [Rating/Canacitv] 220/132 kV, 100MVACGLmake Transformer-III
Tripping by Buchholz Relay (Alarm) Yes Enabled Electromechanical Complying
Differential Protection Yes Enabled Numerical Complying
2nd Harmonic Block (Setting) Enabled 15% Complying



Functional/ Non-
Type of

Compliance status
S.No Check Functional/Enabled

Relay*(Numerical/ Setting as found
w.r.t. regulatoryStatic/Electromech in field* /**

/Disabled anical) provisions

Event Logger Operation Yes In built feature of numerical differential relay
Restricted Earth Fault Protection (HV Sidel(Auto X-mer) Yes Functional Numerical 40.1 V Complying
Event Logger Operation Yes In built feature of numerical REF relay
REF Protection (LVSide) NA
Event Logger Operation NA
Backup Over Current Yes Enabled Numerical 0.66/0.203 Complying
Event Logger Operation Yes In built feature of numerical O/C & E/F relay
Earth Fault Protection Yes Enabled Numerical 0.2/0.273 Complying
Event Logger Operation Yes In built feature of numerical O/C & E/F relay
Over Flux Protection Yes Enabled Complying
Event Logger Operation Yes In built feature of numerical differential relav
Local Breaker Back Up Yes
Retrip Yes Enabled Complying

120%/100 ms+100
Current and Time Setting ms External timer Complying
Separate Single and three phase initiation No(3 phase only) Complying
Earth Fault No Complying
Event logger Yes In built feature of numerical LBBrelay •

1. Mukul Yadav, AEN·III (MPT&S), jaipur 9413382334 l4~~Name. Signature &Contact No. of team Carrying out Protection audit: 2. Munesh Kr. Meena, jEN-I % AEN-III (MPT&S), jaipur (/rk,L../9413383124
Name. Signature & Contact No. of representative of utility whose Protection audit is 1. Dinesh Kumar jain, SE (Prot.Engg.), RVPN,jaipur, 9413393540
being carried out:



6885 MVA
0.0145

9.47 %
220000 Volts
132000 Volts

100 MVA
0.0947
0.1092

916 MVA
4007 Amp
3470 Amp
2164 Amp

Non Directional ole & ELF relay calculation for 220/132 kV, 100 MVATransformer-I
Fault MVAof220 kV BUS
P.U. Impedance of220 kV BUS
% Imepdance of transformer at Normal Tap
Transformer HVVoltage rating
Transformer LVVoltage rating
Transformer MVA Capacity
P.U. Impedance of Transformer
Total P.U. Impedance
Fault MVAof 132 kV BUS
3 Phase through fault Short Circuit Current
Phase-Phase through fault Short Circuit Current
Phase to Earth through fault Short Circuit Current

Non Directional Overcurrent Element Setting
CTRatio

Plug Setting
Plug Setting Multiplier

Time of Operation
TMS

Non Directional Earthfault Element Setting
CTRatio

Plug Setting
Plug Setting Multiplier

Time of Operation
TMS

300/1
100 % i.e. 300
11.56667

0.6 Seconds
0.215

Amp

300/1
20 % i.e. 60

36.06667
0.6 Seconds

0.273

Amp

Stablizing Resistor calculation for Restricted Earth fault relay

Transformer Full load current HV 262 Amp
Transformer Full load current LV 437 Amp

Maximum fault current on through fault (It) 4615 Amp
Bushing CTRatio 600
Lead resistance 1 Ohm

Rct 5 Ohm
Vk= 1f*(Rct+2RI)
Vk= 53.8 Volts

REFOperating Current
Stablizing Resistor

0.1 Amp
538 Ohm



Non Directional ole & ELF relay calculation for 220/132 kV, 100 MVATransformer-III
Fault MVAof 220 kV BUS
P.U.lmpedance of220 kV BUS
% Imepdance of transformer at Normal Tap
Transformer flVVoltage rating
Transformer LVVoltage rating
Transformer MVACapacity
P.U.lmpedance of Transformer
Total P.U. Impedance
Fault MVAof 132 kV BUS
3 Phase through fault Short Circuit Current
Phase-Phase through fault Short Circuit Current
Phase to Earth through fault Short Circuit Current

Non Directional Overcurrent Element Setting
CTRatio

Plug Setting
Plug Setting Multiplier

Time of Operation
TMS

Non Directional Earthfault Element Setting
CTRatio

Plug Setting
Plug Setting Multiplier

Time of Operation
TMS

6885 MVA
0.0145
12.71 %

220000 Volts
132000 Volts

100 MVA
0.1271
0.1416

706 MVA
3088 Amp
2674 Amp
1668 Amp

400/1
66 % i.e. 264
10.12879

0.6 Seconds
0.203

400/1
20 % i.e. 80

20.85
0.6 Seconds

0.273

Amp

Amp

Stablizing Resistor calculation for Restricted Earth fault relay

Transformer Full load current HV
Transformer Full load current LV

Maximum fault current on through fault (If)
Bushing CTRatio

262 Amp
437 Amp

3438 Amp
600

Lead resistance 1 Ohm
Rct 5 Ohm
Vk= 1f*(Rct+2RI)
Vk= 40.1 Volts

REF Operating Current 0.1 Amp
Stablizing Resistor 401 Ohm



Rajasthan Rajya Vidhyut Prasaran Ni&am Limited
Report of the Protection Audit

A General Information
i) Name of utility: Rajasthan Rajya Vidhyut Prasaran Nigam Limited
ii) Name of Voltage level of Substation: 220 kVGSSKukas
iii) Date of Commissioning: 13.10.1999
iv) Type of Bus Switching Scheme Two Main Bus

Sh.Mukul Yadav,AEN-Ill(MPT&S),RVPN,jaipur

v) Name and Organization ofAudit Team Sh.Munesh Kumar Meena, JEN-I% AIlN-III(MPT&S),RVPN,jaipur

Name of representative from utility whose audit Sh.D.K.[ain, SE(Prot Engg.)RVPNLjaipurvi) being carried out

B. Checklist for Protection Audit

Functional/ Non- Type of Compliance status
S.No Check Functional/Enabled/Oi Relay*(Numerical Setting as found w.r.t. regulatory

sabled /Static/Electrome in field*/** provisionschanical)
1 OCsystem

No. of independent DCSources 2 nos. 220 VDC 01 Nos. Functional &01
Nos.Non-functional

Potential between +ive & earth [Source-I] 114.2 V - - - -
Potential between -ive & earth [Source-L] l1S.7V - - - -
Potential between +ive & earth (Source-2) - - - - -
Potential between -ive & earth (Source-2) - - - - -

2 Event Logger panel No - - - -
3 Event Logger Time Synchronised NA - - - -

Disturbance Recorder NA - - - -
ORTime Synchronised NA - - - -

4 Bus bar Protection Yes Functional Numerical 120 % Pickup Complying

Stability Check Yes(OnRunning - - - -load)
ELoutput for this event No - - -
DRif available No - - -

5 DGSet No - -

Mock testing of a sample protection i. IfYes then
associated with transmission line***

Yes/ No observation ............
ii. If no, the reason for the

same .................
6 Local Breaker Back Up(For Line) - Electrostatic - -

Retrip Yes Enabled - - Complying
PU-120%/100

Current and Time Setting Yes - - ms+lOOms Complying
External timer



Functional/ Non-
Type of

Compliance status
S.No Check Functional/Enabled/Di

Relay*(Numerical Setting as found
w.r.t, regulatory

/Static/Electrome in field"j**sabled
chanical) provisions

Separate Single and three phase initiation Yes Functional - - Complying
Earth Fault No Disabled - - Complying
Event logger operation No . j

1.Mukul Yadav,AEN-Ill(MPT&S).[aipur 9413382334 .•.J •1/~\JJ ~
'" -~

Name.Signature &Contact No.of team Carrying out Protection audit:
2.Munesh Kr.Meena, JEN-I% AEN-Ill (MPT&S).[aipur (\,--h?'9413383124

Name.Signature &Contact No.of representative of utility whose 1.Dinesh Kumar Jain, SE(Prot.Engg.), RVPN,[aipur, 9413393540
Protection audit is being carried out:



Date : 27.07.2024

(a) 
(i) 
(ii) 
(iii) 

 (iv) 

 (v) 
(vi) 
(vii)
(viii)
(ix) 
(x) 
(xi) 
(xii)

 (xiii) 

(b) 
Unit 1 13.09.2006
Unit 2 22.09.2006
Unit 3 01.10.2006
Unit 4 01.11.2006
Double Bus Bar Scheme
Connected
Mr. Rakesh Malviya Internal Audit
Mr. Ajay Parashar Internal Audit
Mr. Manish Rana Internal Audit

(c)
(i) Refer (c - i)
(ii) Refer (c - ii)
(iii) NA
(iv) Refer (c - iv)
(v) Refer (c - v)
(vi) Refer (c - vi)
(vii) Refer (c - vii)
(viii) Refer (c - viii)
(ix) Refer (c - ix)

Jaypee Vishnuprayag Hydro Electric Plant, Vishnuprayag

Name and Organization of Audit Team  

Annexure-I

The relay configuration checklist for available power system elements at station:

Transmission Line
Bus Reactor/Line Reactor
Inter-connecting Transformer
Busbar Protection Relay
AC auxiliary system
DC auxiliary system

Annexure-III
Annexure-IV
NA

Overall single line diagram (SLD)
AC aux SLD
DC aux SLD
SAS architecture diagram
SPS scheme implemented (if any)

Plant details

Type of bus-switching scheme:

Date of commissioning  

Wheather SLD connected or Not:

General Information

Name of the project
Name of Owner Utility
Voltage Level (s) or highest voltage level

Short circuit current rating of all equipment (for all voltage level)

Date of commissioning of the substation
Checking and validation date
Record of previous tripping‟s (in last one year) and details of protection operation
Previous Relay Test Reports

Jaypee Vishnuprayag Hydro-Electric Project (4x100 MW)
Jaiprakash Power Ventures Ltd.
400 KV 

40 KA(rms) for 1 second (Value of AC component)

2006
24-Jul-24
Annexure-V
Annexure-VI

Communication system
Circuit Breaker Details
Current Transformer Details

Internal Protection Audit Report

Annexure-II (415V & 11 KV)
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(x) Refer (c - x)

(xi)

(c - i) 

a.

b.

c.

d.

e.
f.

h.
i. Line-1 & 2:- 1000/1A
j.

CORE-1 PS
CORE-2 PS
CORE-3 0.1
CORE-4 0.2
CORE-5 PS
CORE-6 PS
CORE-1 PS
CORE-2 PS
CORE-3 5P20
CORE-4 PS

CT R102 (for Shunt 
Reactors)

CORE-1 PS

CT R103 (for Shunt 
Reactors)

CORE-1 PS

l.

(c - ii)
a.
b.

c.
d.

e. 250/1A

f.
Line Bushing Neutral End WTI CT
Core-1 - PS Core-1 - PS  5 (7.5 VA)
Core-2 - PS

g.

Transmission Line Distance Protection/Differential Protection

Other requirements for protection checking and validation

Feed from DC supply-1 or 2

ABB & RET 670
Attached

All OK
Both

Both

400 kV / √3 / 110 V / √3

Connected to dedicated CT core (mention name) 

*CTs mounted on Reactors

Relay connected to Trip Coil-1 or 2 or both
CT ratio and PT ratio
Feed from DC supply-1 or 2

Line-1:- 283.1 KM (Vishnuprayag - Muzzaffarnagar 400 KV 
Line) 
Line-2:- 106 KM (Vishnuprayag - Alaknanda 400 KV Line)       

Not Applicable

PLCC
Main-I:- ABB (REL 670) 
Main-II Siemens (Siprotec 7SA522)

Refer B Check List for Protection Audit
Yes

Both

Both

CT R101 (for Shunt 
Reactors)

CT L101 & CT L201

Connected to dedicated CT core (mention name)k.

Nil

Shunt Reactor Protection
Relay Make and Model
List of all active protections along with settings

Status of Oil Temperature Indicator/Winding Temperature Indicator/Bucholz/Pressure Release Device etc.
Relay connected to Trip Coil-1 or 2 or both
CT ratio and PT ratio 

Capacitive Voltage Transformers Details
Any other equipment/system relevant for protection system operation

Refer B Check List for Protection Audit

 Name and Length of Line

Whether series compensated or not

Mode of communication used (PLCC/OPGW)

Relay Make and Model for Main-I and Main-II

List of all active protections & settings
Carrier aided scheme if any
Status of Power Swing/Out of Step/SOTF/Breaker Failure/Broken Conductor/STUB/Fault Locator/DR/VT fuse 

 fail/Overvoltage Protection/Trip Circuit supervision/Auto reclose/Load encroachment etc.

400 kV / √3 / 110 V / √3

g.
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Core-3 - PS
Core-4 - 5P20 (10VA)

h.

(c - iii)
(c - iv)

a.

b.

c.

d.

e.

f.

g.
h.

(c - v)
a.
b.
c.
d.
e.
f.

(c - vi)

a.

b.

c.

d.
e.
f.

(c - vii)
(i)
(ii)
(iii)

(iv)

NA

Availability of ground fault detectors

AC Auxiliary system

Communication system

Lead acid, 
Make: Exide, 
Vintage: TH1000H

Working
Positive to earth Source -1/Source-2: Unearthed system
Negative to earthSource -1/Source-2: Unearthed system

Available
Yes

Mode of communication for data and speech communication
Status of PLCC channels

Time synchronization equipment details
GPS Receiver, interconnecting cable with matching connector.

PLCC
Working

SSB & UAB
Auto & Manual both
2*1010 KVA
Annually & Quaterly
Attached
Nil

Source of AC auxiliary system
Supply changeover between sources (Auto/Manual)
Diesel generator (DG) details
Maintenance plan and supply changeover periodicity in DG
Single Line Diagram
Other requirements for protection checking and validation

Zone 1 to 4
Bus-I:-  B101-1(spare), B101-2(Protection)
Bus-II;- B102-1(BB prot.), B102-2(Metering)

Yes

Mode of communication for Main-1 and Main-2 protection

Yes

Yes
Nil

Busbar Protection Relay
Busbar and redundant relay make and model

Type of Busbar arrangement

Zones

Dedicated CT core for each busbar protection (Yes/No)

Breaker Failure relay included (Yes/No), if additional then furnish make and model

Trip issued to both Busbar protection in case of enabling

Isolator indication and check relays
Other requirements for protection checking and validation

Nil

PLCC 

Type of Batteries (Make, vintage, model)

Status of battery Charger

Measured voltage (positive to earth and negative to earth)

Protection relays and trip circuits with independent DC sources
Other requirements for protection checking and validation

DC Auxiliary system

Other requirements for protection checking and validation

ABB & REB 670

Double Bus Bar

*CTs mounted on Reactors

Nil
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(v)
(vi)

(c - viii)

a.

b.
c.
d.
e.
f.

(c - ix)
a.

Core CT U101 
(1000-500-250/1A)

CT G101
(6000/5A)

CT G102
(6000/5A)

CT G103
(6000/5A)

CT G104
(6000/5A)

CT G105
(500-250/1A)

CT G106
(1500/1A)

CT G107
(1500/1A)

1 PS PS 0.5 cl, 30 VA PS PS PS PS PS

2 PS PS 0.5 cl, 30 VA 5P20, 10VA (200/5A)
5P20, 10VA 

(100/1A)
5P20, 10 VA

0.1, 15 VA 
(Metering)

-

3 5P20, 30 VA PS (Spare) PS - - - 5P20, 5 VA -

4 PS Metering, 30VA - - - - - -

5 PS PS - - - - - -

Adoted 
Ratio

1000/1A 6000/5A 6000/5A 6000/5A 6000/5A 500/1A 1500/1A 1500/1A

Make
GE T&D (Earlier 

Areva)
Prayog 

Electricals
Prayog Electricals Prayog Electricals Prayog Electricals Prayog Electricals

Prayog 
Electricals

Prayog Electricals

Type T155-CT
Cast Resin Ring 

Type
Cast Resin Ring 

Type
Cast Resin Ring 

Type
Cast Resin Ring 

Type
Cast Resin Ring Type

Cast Resin 
Ring Type

Cast Resin Ring 
Type

Voltage 
level

420 KV 13.8 Kv 13.8 Kv 13.8 Kv 13.8 Kv 13.8 Kv 13.8 Kv 415 V

Location
GIS Generator 

Neutral side
Generator Phase 

side
Excitatin transformer 

CT
GT primary CT GT Neutral CT UAT CT UAT LT side CT

(c - x) Capacitive Voltage Transformer (CVT) Details

Current Transformer (CT) Details

Make: GE T&D
Type: T155-2&3 compact CB, Single break
Rated voltage: 420 KV

Healthy
Multi-pole
Yes
Density monitor for SF6 Pressure
NilOther requirements for protection checking and validation

Monitoring Devices for checking the dielectric medium
Pole Discrepancy Relay available(Y/N)
Single Pole/Multi pole operation
Healthiness of Tripping Coil and Trip circuit supervision relay

Details and Status

Circuit Breaker Details

Not available
Nil

CT core connection details

Wdg-I

Wdg-II

100 VA

0.2 Cl./300 VA

OPGW on geographically diversified paths for Main-1 and main-2 relay
Other requirements for protection checking and validation

CVT name and voltage level

CVT core connection details

Line CVT - 400 KV

Core 1/2/3
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c. CT - 0.5 cl    CVT - 0.2 cl

d.
e.
f.
g.

S.No

Functional / Non- 
functional / 
Enabled / 
Disabled

Type of relay * 
(Numerical / Static / 
Electro mechanical)

Setting as
found in field*/**

2 NA NA NA

 - NA NA NA

 - NA NA NA

 - NA NA NA

 - NA NA NA

 - Functional Static
IE>0.7IN

OV-110%Un

2. Yes Functional NA NA

Yes Functional NA NA

Yes Functional NA NA

Yes Functional NA NA

Yes Functional Numerical NA

Yes Functional

Functional Numerical Attached

Yes Functional Numerical Attached

Transformer Protection Panel:

Tripping by Buchholz relay 
(Alarm)

Differential Protection

2nd Harmonic Block(Setting)
Event Logger operation

Check

DC system

No. of  independent DC Sources

Potential between +ive & earth 
(Source-1)
Potential between -ive & earth 
(Source-1)

Event Logger panel

Event Logger Time 
Synchronised

Disturbance Recorder

DR Time Synchronised

Earth Fault / Over voltage 
Protection relay

Accuracy Class

Whether Protection/Metering
CVT ratio available and ratio adopted
Details of last checking and validation of CVT healthiness
Other requirements for protection checking and validation

Both
400 kV / √3 / 110 V / √3

Feb-24
Nil

Wdg-III 3P

Potential between +ive & earth 
(Source-2)
Potential between -ive & earth 
(Source-2)

B. Check List for Protection Audit

Remarks

220 V DC System

Unearthed system (220 V DC System)

Unearthed system (220 V DC System)

Unearthed system (220 V DC System)

Unearthed system (220 V DC System)

Inbuilt function of SCADA / protection system

Inbuilt function of SCADA / protection system

Inbuilt function of SCADA / protection system

Inbuilt function of SCADA / protection system

1.

4.

3.
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No

No NA NA

Yes Functional Numerical Attached

Yes Functional NA NA

Yes Functional Numerical Attached

Yes Functional NA NA

Yes Functional Numerical Attached

Yes Functional NA NA

Yes Functional Numerical Attached

Yes Functional NA NA

Yes Functional Numerical NA

Yes Functional Numerical Attached

Yes Functional Numerical Attached

Yes Functional Numerical Attached

Yes Functional NA NA

Yes Functional Numerical Attached

Yes Functional NA NA

Yes Functional Numerical Attached

Yes Functional NA NA

Yes Functional Through Schematic 1 seconds

Yes Functional NA NA

Yes Functional Numerical Attached

Yes Functional Numerical Attached

Yes Functional Numerical Attached

Yes Functional Numerical Attached

Yes Functional Numerical Attached

Yes Functional Numerical Attached

Yes Functional NA NA

Yes Functional
in built in numerical 
relay also

NA

Yes Functional NA NA

Yes Functional NA NA

Yes Functional NA NA

SOTF

Fault Locator

Power swing(Settings R and X)

All Zone block

DR

Breaker Contacts

Time Synchronization

Over current
Event Logger operation

Earth Fault protection
Event Logger operation

Over Flux Protection
Event Logger operation

Reactor Protection Panel:
Tripping by Buchholz 
relay(Alarm)

Differential Protection

2nd Harmonic Block (Setting)

Event Logger operation

REF Protection (LV side)
Event Logger operation

Backup Impedance
Event Logger operation

Distanace Protection 

Carrier Receive

Line Protection Panel:
M-I/II

Pole discrepancy relay

PLCC panel

Zone-1/2/3/4/5 (Settings)

5th Harmonic Block (Setting)

Time check-Z-1/2/3/4/5 (Settings)

Restricted Earth Fault 
Protection (LV side)

Event Logger operation

REF Protection (HV side)
Event Logger operation

5.

6.

Primary winding is in Delta Connection
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7. Yes Functional Numerical Attached

Yes Functional Numerical

Yes Functional Numerical

Yes Functional Numerical

Yes Functional Numerical

Yes Functional Numerical

Yes Functional Numerical Attached

Yes Functional

Yes Functional Attached

Yes Functional Numerical Attached

Yes Functional Numerical Attached

Yes Functional Numerical Attached

Yes Functional Numerical

Yes Functional Numerical

Yes Functional Numerical

Yes Functional Numerical

Yes Functional Numerical

10.

10-A1 Yes Functional Numerical Attached

Yes Functional NA NA
10-A2 Yes Functional Numerical Attached

Yes Functional NA NA
10-A3 Yes Functional Numerical Attached

Yes Functional NA NA
10-A4 Yes Functional Numerical Attached

Yes Functional NA NA
10-A5 Yes Functional Numerical Attached

Yes Functional NA NA
10-A6 Yes Functional Numerical Attached

Yes Functional NA NA
10-A7 Yes Functional Numerical Attached

Yes Functional NA NA
10-A8 Yes Functional Numerical Attached

Yes Functional NA NA
10-A9 Yes Functional Numerical Attached

Generator & Generator Transformer Protection Panel:

Gen Neg Phase Seq Protection

Bus Bar Protection
Stability Check

EL output for this event

DR if available

Single Phase Auto Recloser 
Scheme

Local Breaker Back up

Retrip

Current and Time setting

AttachedSlope check

Bus Coupler Protection

Attached

Over Current

Earth Fault protection

EL output for this event

DR if available

Seperate single and three phase 
initiation

Earth fault

Event Logger

Generator Differential Protection

Generator Backup Protection

Gen. Loss of Excitation (U/V)

Gen AC Inst Over Current

Gen AC Time delayed Over 
Current

Gen O/V protection Stage 1

Gen O/V protection Stage 2

Gen Reverse Power Protection

Event Logger operation

Event Logger operation

Event Logger operation

Event Logger operation

Event Logger operation

Main 1 Protection

Event Logger operation

Event Logger operation

Event Logger operation

9.

8.
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Yes Functional NA NA
10-A10 Yes Functional Numerical Attached

Yes Functional NA NA
10-A11 Yes Functional Numerical Attached

Yes Functional NA NA
10-A12 Yes Functional Numerical Attached

Yes Functional NA NA
10-A13 Yes Functional Numerical Attached

Yes Functional NA NA
10-A14 Yes Functional Numerical Attached

Yes Functional NA NA

10-B1 Yes Functional Numerical Attached

Yes Functional NA NA
10-B2 Over Voltage Stage-2 (59) Yes Functional Numerical Attached

Yes Functional NA NA
10-B3 Under Voltage Stage-1 (27) Yes Functional Numerical Attached

Yes Functional NA NA
10-B4 Under Voltage Stage-2 (27) Yes Functional Numerical Attached

Yes Functional NA NA
10-B5 Over Frequency Stage-1 (81) Yes Functional Numerical Attached

Yes Functional NA NA
10-B6 Over Frequency Stage-2 (81) Yes Functional Numerical Attached

Yes Functional NA NA
10-B7 Under Frequency Stage-1 (81) Yes Functional Numerical Attached

Yes Functional NA NA
10-B8 Under Frequency Stage-2 (81) Yes Functional Numerical Attached

Yes Functional NA NA
10-B9 Over Fluxing Stage-1 (24) Yes Functional Numerical Attached

Yes Functional NA NA
10-B10 Over Fluxing Stage-2 (24) Yes Functional Numerical Attached

Yes Functional NA NA
10-B11 UAT Restricted E/F Protn. (64R) Yes Functional Numerical Attached

Yes Functional NA NA
10-B12 GT/F Time Delayed O/C (51GT) Yes Functional Numerical Attached

Yes Functional NA NA
10-B13 Gen. Trans. Neu. O/C (51NGT) Yes Functional Numerical Attached

Yes Functional NA NA
10-B14 95% Stator E/F(59/27) Yes Functional Numerical Attached

Yes Functional NA NA
10-B15 Overall Differential (87T) Yes Functional Numerical Attached

Event Logger operation

Event Logger operation

Generator Thermal Protection

Gen Volt Balance Protection

GT Restricted Earth Fault

UAT O/c & E/F Protection

Gen Stator 100% Earth Fault 
Prot.

Event Logger operation

Event Logger operation

Event Logger operation

Event Logger operation

Event Logger operation

Event Logger operation

Event Logger operation

Event Logger operation

Main 2 Protection

Event Logger operation

Event Logger operation

Event Logger operation

Event Logger operation

Event Logger operation

Event Logger operation

Event Logger operation

Over Voltage Stage-1 (59)

Event Logger operation

Event Logger operation

Event Logger operation
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Yes Functional NA NA

11. Yes Functional Auto/ManualDG Set

Event Logger operation

In built in DG sets function of DG set controller
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System

i) 400 kV System

A)

Name of Line

i) 400 kV Vishnuprayag-Muzaffarnagar Line-1

ii) 400 kV Vishnuprayag-Alaknanda Line-2

Name of Line

i) 400 kV Vishnuprayag-Muzaffarnagar Line-1

ii) 400 kV Vishnuprayag-Muzaffarnagar Line-2

B) Reactor Protection 

Name of Reactor

i) Line-1 Reactor

ii) Line-2 Reactor

iii) Bus Reactor-1
iv) Bus Reactor-2

C) Geneator & Generator Transformer Protection 

Name of Reactor

i) Unit 1 (100 MW)

i) Unit 2 (100 MW)

i) Unit 3 (100 MW)

Jaypee Vishnuprayag Hydro Electric Plant, Vishnuprayag
Summary of Protection system

Time 
Synchronising 

Availablity
(In service or 

In service

Transmission Line Protection-I

Main-I Protection 
(Make & Model)

Availablity
(In service or 

not)

Transmission Line Protection-II

ABB; REL-670 In service

ABB; REL-670 In service

Differential 
Protection

(Make and Model)

REF Protection
(Make and 

Model)

Hitachi; RET-670 Hitachi; RET-670

Hitachi; RET-670 Hitachi; RET-670

PLCC/Protection coupler 
(Make and Model)

ABB; ETI41/NSD41

ABB; ETI41/NSD41

Main 1

Hitachi - REG 670

Masibus 

Hitachi - REG 670

Hitachi - REG 670



i) Unit 4 (100 MW) Hitachi - REG 670



Date of 
Installation

Jan. 2024

Date of 
Testing

Date of 
Testing

Feb. 2024 Feb. 2024

Feb. 2024 Feb. 2024

OTI/WTI 
Indication 
working or 

not

Buchholz/ 
PRD

Any other 
Protection

working working --

working working --

OTI/WTI 
Indication 
working or 

not

Buchholz/ 
PRD

Any other 
Protection

working working --

working working --

working working --

Jaypee Vishnuprayag Hydro Electric Plant, Vishnuprayag
Summary of Protection system

Event Logger
(Make )

Availablity
(In service or not)

Synchronising 
Facility Available or 

LBB Protection 
(Make & Model)

Hitachi and ABB In service Available

Main-II Protection 
(Make & Model)

Availablity
(In service or not)

Disturbance 
Recorder(DR)

(Make and Model)

Details of O/V 
Protection

Siemens, 7SA522 In service ABB; REB-670

Siemens, 7SA522 In service ABB; REB-670

Provided in line Main-
1&2 Protections

Provided in line Main-
1&2 Protections

Bus Reactors  Not Installed

Back-up Impedance 
Protection

(Make and Model)
Date of Testing

Hitachi; RET-670 Feb-24

Hitachi; RET-670 Feb-24

Availablity
(In service or not)

In service

In service

Main 2 Date of Testing

Hitachi - REG 670 Feb-24

Hitachi - REG 670 Feb-24

Hitachi - REG 670 Feb-24



working working --Hitachi - REG 670 Feb-24



Synchro 
Check Relay

SKD 11

Availablity
(In service 

or not)

Date of 
Testing

In service Jan. 2024

In service Jan. 2024

Remarks

LBB Protection 
(Make & Model)

ABB; REB-670

ABB; REB-670

In service

Availablity
(In service or not)

In service

LA Rating HV side

360kV,20kA, Class IV

360kV,20kA, Class IV

Remarks
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COMMUNICATION CONNECTIVITY DIAGRAM
Refurbishment of Main Protection Relays at 400MW

Vishnuprayag Hydroelectric project

SYS500 / HMI / MMC 500
Monitoring and Parameterization 
-KA1 (AA1KA1)

2001

172.16.0.100IEC61850
172.16.0.101

C

172.16.0.102

Central Monitoring and 
Parameterization

MECHINE HALL

UNIT-2

CONTROL ROOM11kV SWITCHGEAR

Event Printer
-P1

Printer 
Server

-KC1 (AA1KC1)

18
172.16.0.160

//  1

//  2

GPS Receiver

-KD1 (AA1KD1)

Hard Copy Printer
-P2

20

9 11

181917

1614151386 754

2 1

3 12

UNIT-2 Bay Ethernet Switch-2

-TJ2 (AA1TJ2)

Root / 1

172.16.2.100

20

9 1118

19

17

16141513

86 754

21

3 12

CR Bay Ethernet Switch

-TJ1 (AA1TJ1)

Root / 2

172.16.1.100

Mounted in Unit-2 Panel

Generator 
Protection Relay 
M1

-K1Q02FN1 (AA1K1Q02FN1)

3
IEC61850172.16.2.3

Stator 
Protection Relay

-K1Q02FN3 (AA1K1Q02FN3)

4
IEC61850172.16.2.4

Generator 
Protection Relay 
M2

-K1Q02FN2 (AA1K1Q02FN2)

5
IEC61850172.16.2.5

UNIT-1

Generator 
Protection Relay 
M1

-K1Q01FN1 (AA1K1Q01FN1)

IEC61850 172.16.2.8

Stator 
Protection Relay

-K1Q01FN3 (AA1K1Q01FN3)

IEC61850 172.16.2.7

Generator 
Protection Relay 
M2

-K1Q01FN2 (AA1K1Q01FN2)

IEC61850 172.16.2.6

LIU-2
Mounted in Unit-1  Panel

LIU-3
Mounted in Unit-2  Panel

UNIT-4

20

9 11

181917

1614151386 754

2 1

3 12

UNIT-4 Bay Ethernet Switch-3

-TJ3 (AA1TJ3)

Root / 6

172.16.3.100

Mounted in Unit-4 Panel

Generator 
Protection Relay 
M1

-K1Q04FN1 (AA1K1Q04FN1)

8
IEC61850172.16.3.3

Stator 
Protection Relay

-K1Q04FN3 (AA1K1Q04FN3)

9
IEC61850172.16.3.4

Generator 
Protection Relay 
M2

-K1Q04FN2 (AA1K1Q04FN2)

7
IEC61850172.16.3.5

UNIT-3

Generator 
Protection Relay 
M1

-K1Q03FN1 (AA1K1Q03FN1)

IEC61850 172.16.3.8

Stator 
Protection Relay

-K1Q03FN3 (AA1K1Q03FN3)

IEC61850 172.16.3.7

Generator 
Protection Relay 
M2

-K1Q03FN2 (AA1K1Q03FN2)

IEC61850 172.16.3.6

LIU-5
Mounted in Unit-3  Panel

LIU-6
Mounted in Unit-4  Panel

Mounted in RLB Line-1 Panel

LIU-4
Mounted in Unit-2  Panel

LIU-7
Mounted in Unit-4  Panel

LIU-9
Mounted in RLB Line-1 Panel

Bus bar 
Protection 
Protection Relay 

-C1QBB1FN1 (AA1C1QBB1FN1)

10
IEC61850172.16.1.3

Bus coupler 
Protection Relay 

-C1Q03FN1 (AA1C1Q03FN1)

11
IEC61850172.16.1.4

400 kV Busbar

400 kV Bus coupler 

RBB

KBC

400 kV Line-1

Distance 
Protection Relay 
M1

-C1Q01FN1 (AA1C1Q01FN1)

12
IEC61850172.16.1.5

Distnce 
Protection Relay 
M2

-C1Q01FN2 (AA1C1Q01FN2)

13
IEC61850172.16.1.6

Reactor 
Protection Relay 
87R

-C1Q01FN3 (AA1C1Q01FN3)

14
IEC61850172.16.1.7

400 kV Line-1 REACTOR

RLA

RLB

400 kV Line-2

Distance 
Protection Relay 
M1

-C1Q02FN1 (AA1C1Q02FN1)

17
IEC61850 172.16.1.11

Distnce 
Protection Relay 
M2

-C1Q02FN2 (AA1C1Q02FN2)

16
IEC61850 172.16.1.9

Reactor 
Protection Relay 
87R

-C1Q02FN3 (AA1C1Q02FN3)

15
IEC61850 172.16.1.8

400 kV Line-2 REACTOR

RLA

RLB

PORTYARD

Distance 
Protection Relay 
M1

-K2Q01FN1 (AA1K2Q01FN1)

21
IEC61850172.16.201.3

Distnce 
Protection Relay 
M2

-K2Q02FN1 (AA1K2Q02FN1)

22
IEC61850172.16.201.4

11KV GRID INCOMER-1

11KV BFV FEEDER 

Distnce 
Protection Relay 
M2

-K2Q03FN1 (AA1K2Q03FN1)

23
IEC61850172.16.201.5

11KV SST-01

Distnce 
Protection Relay 
M2

-K2Q04FN1 (AA1K2Q04FN1)

24
IEC61850172.16.201.6

11KV DG-1 INCOMER

Distnce 
Protection Relay 
M2

-K2Q05FN1 (AA1K2Q05FN1)

16
IEC61850172.16.201.7

11KV BUS PT 

Distnce 
Protection Relay 
M2

-K2Q06FN1 (AA1K2Q06FN1)

26
IEC61850172.16.201.8

11KV DG2 INCOMER

Distnce 
Protection Relay 
M2

-K2Q07FN1 (AA1K2Q07FN1)

30
IEC61850 172.16.201.13

11KV SST-02

Distnce 
Protection Relay 
M2

-K2Q08FN1 (AA1K2Q08FN1)

29
IEC61850 172.16.201.12

11KV POTYARD 

Distnce 
Protection Relay 
M2

-K2Q09FN1 (AA1K2Q09FN1)

28
IEC61850 172.16.201.11

11KV BARRAGE

Distnce 
Protection Relay 
M2

-K2Q10FN1 (AA1K2Q10FN1)

27
IEC61850 172.16.201.9

11KV INCOMER-2

Distnce 
Protection Relay 
M2

-K2Q11FN1 (AA1K2Q11FN1)

34
IEC61850172.16.6.3

UNIT-1 INCOMER

Distnce 
Protection Relay 
M2

-K2Q12FN1 (AA1K2Q12FN1)

33
IEC61850172.16.6.4

UNIT-2 INCOMER

Distnce 
Protection Relay 
M2

-K2Q13FN1 (AA1K2Q13FN1)

16
IEC61850172.16.6.5

UNIT-3 INCOMER

Distnce 
Protection Relay 
M2

-K2Q14FN1 (AA1K2Q14FN1)

36
IEC61850172.16.6.6

OUTGOING FEEDER TO 
POTYARD

Distnce 
Protection Relay 
M2

-K2Q15FN1 (AA1K2Q15FN1)

37
IEC61850172.16.6.7

UNIT-4 INCOMER

PORTYARD

11kV BACKFEED PANEL

LIU-1

Mounted in Wall Mounting 
Network Panel- Portyard

LIU-8

Mounted in Wall Mounting 
Network Panel-Back Feed

LEGEND :

ARMOURED FO CABLE 

DUPLEX FO PTCH CABLE 

LAN CABLE CAT-6

LAPTOP

FX – MULTI MODE FIBER OPTIC PORT

Used Ports Spare Ports

TX – COPPER PORT (RJ45)
LIU – MULTI MODE LIGHT INTERFACE UNIT

Port Details

16FX+4TX 12FX+1TX

Used Ports Spare PortsPort Details

16FX 8FX 8FX

Used Ports Spare PortsPort Details

16FX 8FX 8FX

4FX+3TX

Used Ports Spare PortsPort Details

12FX+8TX 10FX+6TX 2FX+2TX

Mounted in Wall Mounting 
Network Panel- Portyard

Switch

-TJ5 (AA1TJ5)

31

3

1 2

4 5 6 7 8

172.16.6.100

9

Used Ports Spare PortsPort Details

9FX 6FX 9FX

Used Ports Spare PortsPort Details

9FX 7FX 2FX

CONTROL ROOM

TO Plant Automation 
System
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0
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181917

1614151386 754
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Portyard Bay Ethernet Switch

-TJ4 (AA1TJ4)

Backup / 38

172.16.201.0 Mounted in Wall Mounting 
Network Panel- Back Feed

Mounted in Wall Mounting 
Network Panel- Portyard

Energy Meter

-C1Q01FN4 (AA1C1Q01FN4)

19
IEC61850172.16.1.17

Energy Meter

-C1Q02FN4 (AA1C1Q02FN4)

20
IEC61850 172.16.1.18

1000 Mtr

1000 Mtr
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11kV SWITCHGEAR
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Annexure-V
Duration 

during  month

From To ( Hrs : Mts )

1
400 kV 

VP – MZN Line
30.06.2023 

02:28
30.06.2023 

04:11
01 Hrs 43 

Mts
Transmission line 

fault

400 kV VP-MZN line CB at VP end was tripped at 02:28 Hrs on 30.06.2023
on receipt of Direct trip command from MZN end. After receiving line
charging codes, 400 kV VP-MZN line was charged from MZN end at 04:10
Hrs and CB at VP end was closed at 04:11 Hrs on 30.06.2023 respectively.

(400 kV VP-ALK Line remained in service)

400 kV 
VP – MZN Line

05.07.2023 
12:38

05.07.2023 
15:07

02 Hrs 29 
Mts

Transmission line 
fault

400 kV 
VP – MZN Line

05.07.2023 
15:07

12.07.2023 
15:13

168 Hrs 06 
Mts

Transmission line 
fault

3 Unit - 2
14.07.2023

17:16
14.07.2023

21:48
04 Hrs 32 

Mts
Governor

Unit-2 Tripped on Quick shutdown (QSD) due to Governor oil level too low
at 17:16 Hrs on 14.07.2023.
After attending the fault Unit-2 Synchronized with grid at 21:48 Hrs on
14.07.2023.

400 kV 
VP – ALK Line

04.08.2023 
03:09

04.08.2023 
04:42

01 Hrs 33 
Mts

Transmission line 
fault

400 kV 
VP – MZN Line

04.08.2023 
03:09

04.08.2023 
05:03

01 Hrs 54 
Mts

Transmission line 
fault

Unit - 1
04.08.2023 

03:09
04.08.2023 

05:54
02 Hrs 45 

Mts
Transmission line 

fault

Unit - 2
04.08.2023 

03:09
04.08.2023 

05:48
02 Hrs 39 

Mts
Transmission line 

fault

Sl. No.
Unit/

Feeder

Date / Time
Purpose / ReasonType of Fault

2

400 kV VP-MZN Line tripped on R-Y Fault (Dist. 92.0 km), from both ends
at 1238 Hrs on 05.07.2023.
400 kV VP-MZN Line was charged from MZN end at 1506 Hrs and CB at
VP end was tried to close at 1507 Hrs, but again tripped on Y-N Fault (Dist.
97.81 km) on 05.07.2023.
400 kV VP - MZN line shutdown availed by UPPTCL from 0905 Hrs on
06.07.2023.
After attending the fault 400 kV VP-MZN Line was charged from MZN end
at 15:12 Hrs and at VP end CB was Closed at 15:13 Hrs on 12.07.2023.

(400 kV VP-ALK Line remained in service)

4

400 kV ALK-MZN line tripped, simultaneously CB of 400 kV VP - MZN line
at VP end also tripped. As power evacuation system was not available;
running unit 1, 2, 3 & 4 also tripped at 03:09 hrs on 04.08.2023.
400 kV VP – ALK line was charged at 04:42 hrs with restoration of 400kV
ALK – MZN line.
After receiving line charging codes VP-MZN line CB at VP end was closed
at 05:03 hrs on 04.08.2023.
Unit 1, 2, 3 & 4 were synchronized with grid at 05:54 hrs, 05:48 hrs, 05:22
hrs & 05:40 hrs respectively.

SHUT DOWN LOG  (June 2023 - June 2024)                
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Unit - 3
04.08.2023 

03:09
04.08.2023 

05:22
02 Hrs 13 

Mts
Transmission line 

fault

Unit - 4
04.08.2023 

03:09
04.08.2023 

05:40
02 Hrs 31 

Mts
Transmission line 

fault

400 kV 
VP – MZN Line

10.08.2023 
03:50

10.08.2023 
05:23

01 Hrs 33 
Mts

Transmission line 
fault

400 kV 
VP – ALK Line

10.08.2023 
05:28

10.08.2023 
06:23

00 Hrs 55 
Mts

Transmission line 
fault

Unit - 1
10.08.2023 

03:50
10.08.2023 

06:06
02 Hrs 16 

Mts
Transmission line 

fault

Unit - 2
10.08.2023 

03:50
10.08.2023 

05:52
02 Hrs 02 

Mts
Transmission line 

fault

Unit - 3
10.08.2023 

03:50
10.08.2023 

05:40
01 Hrs 50 

Mts
Transmission line 

fault

Unit - 4
10.08.2023 

03:50
10.08.2023 

05:48
01 Hrs 58 

Mts
Transmission line 

fault

400 kV 
VP – ALK Line

18.08.2023 
16:37

19.08.2023
15:15

22 Hrs 38 
Mts

Transmission line 
fault

Unit - 1
18.08.2023 

16:37
18.08.2023 

18:20
01 Hrs 43 

Mts
Transmission line 

fault

Unit - 2
18.08.2023 

16:37
18.08.2023 

18:04
01 Hrs 27 

Mts
Transmission line 

fault

Unit - 3
18.08.2023 

16:37
18.08.2023 

18:08
01 Hrs 31 

Mts
Transmission line 

fault

Unit - 4
18.08.2023 

16:37
18.08.2023 

17:53
01 Hrs 16 

Mts
Transmission line 

fault

7 Unit - 3
20.08.2023 

23:09
21.08.2023 

00:45
01 Hrs 36 

Mts
Governor

Unit – 3 tripped (QSD) due to TSLG major fault at 23:09 hrs on 20.09.2023.
After attending the fault Unit - 3 was synchronized with grid at 00:45 hrs on 
21.08.2023.

8 400 kV 
VP – MZN Line

22.08.2023 
07:15

22.08.2023 
07:53

00 Hrs 38 
Mts

Transmission line 
fault

400 kV VP - MZN line CB at VP End tripped on Y-N fault and auto-reclosed
at 07:15 Hrs at VP end but CB did not clos at MZN end on
22.08.2023,after receiving charging code 400 kV VP - MZN line CB at MZN
end closed at 07:53 at MZN end.on 22.08.2023.

5

400 kV VP - MZN line CB at VP End tripped on over current at 03:50 Hrs
on 10.08.2023, due to tripping of 400 kV ALK - MZN line and excess power
flow, resulting in tripping of running units 1, 2, 3 & 4 at 03:50 Hrs After
receiving line charging codes, 400 kV VP-MZN line CB closed at VP end at
05:23 hrs on 10.08.2023. Units 1, 2, 3 & 4 were synchronized with grid at
06:06 hrs, 05:52 hrs, 05:40 hrs & 05:48 hrs respectively on 10.08.2023.
After receiving opening codes, 400 kV VP-ALK Line was opened at 05:28
Hrs and on receipt of charging codes, 400 kV VP-ALK Line was charged
from ALK End at 06:22 Hrs & CB at VP End was closed at 06:23 Hrs on
10.08.2023

6

400 kV VP-ALK Line tripped on Y-B Fault (Dist. 56.60 km) at 1637 Hrs on
18.08.2023, resulting in tripping of all running Units 1, 2, 3 & 4 at 1637 Hrs,
due to non-availability of Power Evacuation.
After Charging 400 kV VP-MZN Line at 1748 Hrs, Units 1, 2, 3 & 4 were
synchronised with grid at 1820 Hrs,1804 Hrs, 1808 Hrs & 1753 Hrs
respectively on 18.08.2023.
also after receiving line charging codes of 400 kV VP - ALK line, 400 kV VP-
ALK line was charged from ALK end at 15:14 hrs and CB of VP end was
closed at 15:15 hrs on 19.08.2023.
400 kV VP-MZN Line Shutdown was availed by UPPTCL from 1612 Hrs to
1748 Hrs on 18.08.2023.

hrs & 05:40 hrs respectively.
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9 400 kV 
VP – MZN Line

22.08.2023 
18:35

22.08.2023 
19:05

00 Hrs 30 
Mts

Transmission line 
fault

400kV VP-MZN line tripped at VP end on receipt of direct trip command
from MZN end at 18:35 hrs on 22.08.2023.
After receiving line charging codes, CB of VP-MZN line was closed at VP
end at 19:05 hrs on 22.08.2023.

10 400 kV 
VP – MZN Line

23.08.2023 
09:31

23.08.2023 
10:40

01 Hrs 09 
Mts

Transmission line 
fault

400 kV VP- MZN line CB tripped at VP end on receipt of Direct Trip
Commond (DTR) at 09:59 Hrs on 23.08.2023.
After receiving line charging codes, 400 kV VP - MZN line CB at VP end
closed at 10:40 Hrs on 23.08.2023.

Unit - 1
15.03.2024

02:49

15.03.2024
05:29
(U#4)

02 Hrs 40 
Mts

Transmission line 
fault

Unit - 3
15.03.2024

02:49

15.03.2024
05:29
(U#4)

02 Hrs 40 
Mts

Transmission line 
fault

400 kV 
VP – MZN Line

15.03.2024
02:49

19.03.2024
19:14

112 Hrs 25 
Mts

Transmission line 
fault

400 kV 
VP – MZN Line

15.03.2024
02:49

15.03.2024
05:19

02 Hrs 30 
Mts

Transmission line 
fault

12 400 kV
VP - MZN Line

29.04.2024
22:59

30.04.2024
00:46

01 Hrs 47 
Mts

Transmission line 
fault

400 kV VP-MZN line tripped and Auto Reclosed at VP end but tripped at 
MZN end at 22:59 Hrs on 29-04-2024.
After receiving S/D codes for 400 kV VP-MZN line, C.B was opened at VP 
end at 00:11 Hrs on 30.04.2024.
400 kV ALK-MZN line tripped as Bus Bar protection operated at MZN end 
at 00:16 Hrs on 30-04-2024. but C.B did not opened at VP end, resulting in 
tripping of running Unit-2 (QSD) due to non-availability of power evacuation 
system.
400 kV VP-MZN line was charged from MZN end at 00:45 Hrs and C.B at 
V.P end was closed at 00:46 Hrs on 30-04-2024.
Unit-02 was synchronised with grid at 00:48 Hrs.

13 Unit - 2
30.04.2024

00:16
30.04.2024

00:48
00 Hrs 32 

Mts
Transmission line 

fault

400 kV VP-MZN line tripped and Auto Reclosed at VP end but tripped at 
MZN end at 22:59 Hrs on 29-04-2024.
After receiving S/D codes for 400 kV VP-MZN line, C.B was opened at VP 
end at 00:11 Hrs on 30.04.2024.
400 kV ALK-MZN line tripped as Bus Bar protection operated at MZN end 
at 00:16 Hrs on 30-04-2024. but C.B did not opened at VP end, resulting in 
tripping of running Unit-2 (QSD) due to non-availability of power evacuation 
system.
400 kV VP-MZN line was charged from MZN end at 00:45 Hrs and C.B at 
V.P end was closed at 00:46 Hrs on 30-04-2024.
Unit-02 was synchronised with grid at 00:48 Hrs.

11

400 kV VP-MZN  and 400 KV VP- ALK Lines tripped due to bus bar 
protection operated at 0249 Hrs resulting in tripping of running Units 1 & 3 

on 15.03.2024. 
400 KV VP -ALK Line was restored at 0519 Hrs & Plant Generation 

resumed at 0529 Hrs on 15.03.2024.
Shutdown of 400 kV VP-MZN Line is availed by VPHEP, as foul smell was 
observed in the B phase compartment of Circuit Breaker, from 1238 Hrs on 

15.03.2024 for inspection and attending the fault. A foul smell was 
observed in the B- phase compartment of Circuit Breaker at VPHEP end.

After replacement of B – phase pole of circuit breaker 400 kV VP-MZN line 
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14 400 kV
VP - MZN Line

02.05.2024
01:54

02.05.2024
20:02

18 Hrs 08 
Mts

Transmission line 
fault

400 kV VP - MZN Line tripped on R→N fault (Dist-213.84 km) at 01:54 Hrs 
on 02.05.2024.                                             
After receiving charging codes 400 kV VP - MZN Line charged from MZN 
end at 20:01 Hrs and CB at VP end closed at 20:02 Hrs on 02.05.2024.
(400 kV VP - ALK Line remained in service)

15
400 kV 

VP - MZN Line
04.05.2024

19:12
05.05.2024

11:28
16 Hrs 16 

Mts
Transmission line 

fault

400 kV VP - MZN Line tripped on Y→B fault   (Dist-39.71 km) at 19:12 Hrs 
on 04.05.2024. 400 KV VP-MZN Line was under shut down  from 20:34 Hrs 
on 04.05.2024( Shut down availed by UPPTCL). 400KV VP-MZN Line was 
charged from MZN end at 11:27 Hrs. and CB at VP end was closed at 
11:28 Hrs on 5.05.2024.
(400 kV VP - ALK Line remained in service)

16 Unit-3
09.05.2024

16:44
09.05.2024

17:54
01 Hrs 10 

Mts
Breakdown

Unit- 03 tripped (QSD) at 16:44 Hrs on 09.05.2024 due to TSLG Major 
Fault (Governor). After attending Fault Unit-03 Synchronized with Grid at 
17:54 Hrs

17 400 kV
VP - MZN Line

31.05.2024
16:03

31.05.2024
16:03

00 Hrs 00 
Mts

Breakdown
400 kV VP-MZN line tripped and Auto Reclosed at 16:03 Hrs on 
31.05.2024.

18 400 kV
VP - MZN Line

01.06.2024
18:13

01.06.2024
19:03

00 Hrs 50 
Mts

Breakdown

400 kV VP - MZN Line tripped on Y→N fault (Dist-160.90km) at 18:13 Hrs 
on 01.06.2024. After receiving charging codes 400 kV VP - MZN Line 
charged from MZN end at 19:03 Hrs and CB at VP end closed at 19:03 Hrs 
on 01.06.2024.
(400 kV VP - ALK Line remained in service)

19 400 kV
VP - MZN Line

05.06.2024
14:40

05.06.2024
20:02

05 Hrs 22 
Mts

Breakdown

400 kV VP - MZN Line tripped on Y→B fault (Dist-93.21 km) at 14:40 Hrs 
on 05.06.2024. After receiving  codes 400 kV VP - MZN Line charged from 
MZN end at 20:01 Hrs and CB at VP end closed at 20:02 Hrs on 
05.06.2024.

(400 kV VP - ALK Line remained in service)

Legends

For 1, 2, 3, 4 Units
For Transmission Lines
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The Member Secretary
NRPC, New Delhi

Sub:- Agenda Item for inclusion in next Protection Sub-Committee (PSC) meeting

Regarding tripping of 400/220 kY. 315 MYA ICT at 2x600 MW Kalisindh Thermal

Power Station, Jhalawar on Sensitive Earth Fault Relay.

On the above captioned subject, it is intimated that Sensitive Earth fault

protection (SEF) is used on 400/220k Y , 315 MYA ICT at Kalisindh with tripping

mode, and recently few tripping occurred on 400/220 kY, 315 MYA leT due to SEF

Protection (details attached) causing a large area disturbance i.e. Jhalawar,

Bhawanimandi & Aklera.

So, in view of above a Agenda Item is enclosed herewith for including the above

issue in upcoming PSC Meeting Agenda.

Ene!: As above

(Manish Athaiya)
Chief Engineer (LD)

RYPN, Jaipur

Copy to the following for information and necessary action :-

1. The Chief Engineer(MPT&S). RYPN. Jaipur.

2. The Chief Engineer, Kalisindh Thermal Power Station, RYUN, Jhalawar.

3. The Superintending Engineer(Prot.Engg.). RYPN. Jaipur

4. The Superintending Engineer( Elect/Operations), Kalisindh Thermal Power Station,

RYUN,lhalawar.

"d
JjKdJ Rd
%94644

Annexure-VII



Agenda :-Sensitive Earth Fault relay (to be kept on Alarm Mode only) of 440/220KV
315MVA ICT at 2X600MW Kalisindh Thermal Power Station, Jhalawar

1. It is to inform that 220KVGSSJhalawar,Bhawanimandiand Aklera supply is presently fed
radiallythrough(400/220KV,315MVAICT)KalisindhGeneratingStation(KSTPS).

2. SEF(Sensitive Earth Fault) protection is used in 440/220KV315MVAICTwith tripping mode
havingtime 1.5Sec.(OT)

3. Recentlyfew tripping occurredon 440/220KV,315MVAICTonSEF(SensitiveEarth Fault)
Becauseof jumper snapping (Broken Conductor) in 220 KV lines. Due to this, supply of
large area having 03 Nos.above 220 KVGSS& connected 132 KVGSSdisturbed.

4. SEFProtection may operate becauseof unbalance current that due to broken conductor
of 220 kV line.The RVPNhas enabled broken conductor protection in 220 & 132 KV lines
on alarm mode. In case any alarm observed, the line shall be manually tripped after
checking current in all phases.

5. SEFrelay is connected on neutral CThaving CT ratio 500/1 and current plug setting is
O.lA (i.e. 45.4 Amp only), TMS- 1.5 Sec.DTmode.

6. At KalisindhThermal Power Station, Jhalawar the backup protection is also available on
ICTwhich may take care of unbalance current in case of jumper snapping or actual
phaseto earth fault.

7. Such protection with tripping mode is nowhere used in RVPNTransmission system, this
protection (SEF)is also not included in the recent Protection Philosophy.

8. Therefore Pleasearrange to disable tripping through SEFrelay or increase the setting
from existing value & keep it on alarm mode only for 440/220KV,315MVArcr at Kalisindh
Thermal Power Station, Jhalawar.



EHV TrI_ detaHs on Z20 ICYGSS Jhalawar

S.NO.
NAME OF NAME OF NameofUne

Tripping Tripping ClosingDate ClosingTIme
Relay Indication

CIRCLE GSS Date Time
Remarks

JWREnd B.Mandl End Kalpp End

220KVJWR-
Dueto Jumperopen at Z20 KV

SE(T&C) 220 KVGSS KATPPI-
JWR-Akleranne, S~

1 RVPN 23.02.2024 8:50 23.02.2024 14:56 Supply Fail Supply Fail ICTTripped on SEF affectedat Z20KVGSS
KOlA Jhalawar Bhawanimandi Jhalawar, UO KV

Line Shawlnlmandl, Akle.. GSS

Dueto Jumper _n at 220 ICY

SE(T&C) 220KVJWR- Aklera-CTPS One at Ioc. No.

1 RVPN 220 KVGSS KATPPI- 07.07.2024 22:05 07.07.2024 23:11 Supply Fail SupplyFail ICTTripped on SEF no, ~ affectedat UO ICY

KOTA Jhalawar 8hawanimandi GSSJhalawar, 220 ICY
tine 8hawanlmandl, Aklera, Kawai

GSS
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An ISO 9001:2015
Certified Company

RAJASTHAN RAJYA VIOYUT PRASARAN NIGAM LIMITED
[Corporate Identity Number (CIN): U40109RJ2000SGC016485j

Regd. Office: Vidyut Shawan, Janpath, Jyoti Nagar, Jaipur-302005

OFFICE OF THE CHIEF ENGINEER (LO)
New Prasaran Bhawan, TCC Building, Heerapura, Jaipur Tel. No. 0141-2948293

E-mail: ce.ld@rvpn.co.m webs ite: www. http://ene rgy. ra iasth an. 9OV.I n/rv p n I

No. RVPNj CE (LD)j F. j D.I'-i s Jaipur, dt. 2...0\ OS\'2..0L'1

~ember Secretary
NRPC. New Delhi

Sub: - Agenda Item for inclusion in next Protection Sub-Committee (PSC) meeting - regarding excessive

trippings of SPS on 400/220k V 2X315 MV A lCT s at STPS Suratgarh

Ref:- MoM of 49th PSC meeting held on 25.1.2024

On the above captioned subject. it is submitted there was excessive trippings on SPS at

400/220kV 2X 315 MY A ICTs at STPS. Suratgarh causing a large area disturbance. SPS of 400/220kY

2x315 MyA ICTs at STPS Suratgarh wa« approved in the 49th PSC meeting held on 25.1.2024.

So. in view of above a Agenda item is enclosed herewith for including the above issue in

upcoming PSC Meeting Agenda.

Encl: 1. Agenda item for upcoming PSc.

2. Detail of tripping on ICTs due to SPS.

(Manish Athaiya)
Chief 1~ngineer (LD)

RVPN. Jaipur
Copy to the following for information and necessary action :-

1. The Chief Engineer(MPT&S), RYPN. Jaipur.

2. The Chief Engineer. STPS. RyUl\i. Suratgarh.

3. The Superintending Engineerf Prot.Lngg.I. RyPN. Jaipur

4. The Superintending Engineer(Elect. Operations). STPS. RYUN. Suratgarh

5. The Superintending Engineer(MPI &S).RVPN. Bikaner.

Chie Engineer (LD)
RVPN. Jai.iur

RaJKaJ Ref
9818344

II!i!J

Signature
Diqitz Ily signed
Desig .
Date: L-l24.
Reason.

lid
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AGENDA NOTE FOR EXCESSIVE SPS TRIPPING OF 2X315 MVA, 400/220 KV

ICT's AT STPS SURATGARH

Ref.:-{l} MoM of 49th PSCof NRPCheld on dated 25.01.2024.

(1) Recently the SPSon 400/220 KV, 2X315 MVA ICT's at STPSSuratgarh has been
commissioned on dated 06.05.2024 to meet out the N-l contingency.

(2) Excessive interruptions (i.e. 39 Nos w.e.f. 18/5/24 to 22/7/24) has been observed
due to operation of newly commissioned SPS at STPS Suratgarh since
commissioning and a large load approx. 150 MW was affected due to same.

(3) After analysis of trippings it is observed that these trippings were due to operation
of Over Current element of relay either by gradual overloading, poor power factor,
poor voltage profile, Traction load etc. or some other reasons instead of "N-l

contingency" .
(4) After analyzing fault records /DR & discussion with RVUN officials, It is found that

the present settings of Over current protection element of numerical relay used for
SPSinitiation is "Anyone Phase" on full Load current.

(5) It is recommended to update in the existing approved SPS scheme of STPS
Suratgarh to avoid the power supply disturbance caused by gradual overloading

instead of "N-l Contingency".
a. To update the settings of over current element used for SPSstart on "ALL

Phase" instead of "Any Phase". As in most of the trippings, there is very
much unbalance between the phases and the same may cause undesired
initiation of SPS.

b. To update the Current Setting (I» from full load to 125 % of load on each
ICTas per thermal capability of each ICT's.

c. To incorporate C.B. status in the tripping r.ircuit of SPSon each 220 KV lines
at both end to avoid unnecessary tripping' ~.

d. To Split the first stage of tim . delay of 1.0 sec (approx load relief of
150MW) at 220 KVGSSBhadr . I,y provic ing timer with 0.85 Sec ( with load
relief of 20 MW) and with 1.0 S -c ( with k ad relief of rest 140 MW).

Raj' .bJ Ref
" 318344

Signature
Digitally signed by
Desiqnatio .
Date: 2024.
Reason:App

lid



DATE C 22.07.2024

Details of Phase Wise Loading of 400/220 KV.2X315 MVA ILl',.: of STPS Suratgarh at the time of trippings

Summation. of Main & TIE CT 400/220 KV ILT-
TIMING 4001220KV Il T-IIILT-II(400 KV Side) TIE CT

InLT-II(400 KV Side)

SR.NO ILT-lnLT-1l

DATE Angle Angle Anile Angle Angle Angle Angle Angle

FROM R-PH (0.0) Y-PH (Deg) B-PH (Oeg) R-PH (Oeg) Y-PH (D•• ) ""PH (Oeg) R-PH Al'Iole (Oeg) Y-PH (Deg) B-PH (D'')

1 ILT-2 18.05.2024 1:34:19 500 47.9 495 289.3 477 168.1 58 240.9 41 139.7 30 8.3 444 37.83494156 511 19.948 450 89.858

556 221.6 399 92.8 421 354.8 43 234.7 24 174.5 1.773 185.7 593 -81.14297438 423 -82.89 423 -11.33
2 ILT-2 21.05.2024 13:26:30

",

470 221.6 394 92.8 419 354.1 44 234.7 24 174.5 <1.252 185.7 508 -80.73201164 418 -82.89 419 -51.4

10:11:01 441 189 453 76.1 457 313.2 0.959 52.8 50 327.4 27 202.3 441 29.01411956 503 40.053 442 -52.12
3 ILT-2 30.05.2024

10:50:35 445 344 459 231 460 108 1.248 42.4 53 121.6 30 356.3 446 89.74701399 415 -88.54 430 67.489
f----- -- .1---- -- ---

ILl-l 31.05.2024 16:0554 442 260 468 133.2 454 15.6 0.928 166.1 53 247.5 35 134.5 443 -43.05640942 490 77.595 4115 -8.096
4

ILl-2 31.05.2024 15:26:56 443 104.7 438 350.8 438 227.5 1.055 12.3 45 265.8 23 164.6 443 58.99944884 394 -59.49 461 74.595

5 ILT-2 01.06.2024 12:42:56 441 290.5 455 179.8 466 56.9 0.775 356.6 67 75.7 51 305.5 440 84.41121761 395 45.813 420 17.328

10:10:59 412 74.7 511 323.7 517 197.4 1.015 343.1 85 188.7 57 38.4 412 -40.14350388 426 5.6345 500 -35.96
6 ILT-2 02.06.2024

12:47:31 452 295.6 495 180.6 497 54.6 0.926 269.8 57 34.4 40 214.8 453 16.55990178 492 81.005 457 68.456

7 ILT-2 03.06.2024 11:57:58 452 4.3 470 250.6 469 125.2 1.059 275.3 48 127.9 12 337.9 453 66.47012106 423 -40.53 476 -27.72

14:01:14 452 189.7 488 66.6 489 310.3 0.77 28.1 39 208.6 38 135.3 452 69.10521639 457 33.024 513 ~37.72

8 ILT-l 04.06.2024 15:04:53 456 256.8 496 134.9 493 80 0.784 229.3 35 293.1 41 12.6 455 -46.51278688 512 -7.272 489 88.424

15:37:30 452 358.5 489 236.3 484 119.7 0.938 285.4 34 28.4 34 314.4 451 20.62588407 518 37.012 518 18.009

9 ILT-l 05.06.2024 11:19:47 450 80.7 484 316.9 482 200.4 0.706 119.7 39 88.5 33 23.5 450 -56.14399333 462 -26.87 501 -41.04

10 ILT-1 06.06.2024 16:18:22 455 265.2 498 143.3 489 26.5 0.776 200.4 37 312.8 44 222.1 455 74.75056303 535 -70.09 520 81.889

11 ILT-l 10.06.2024 14:56:14 453 248.3 501 127.8 506 9.6 0.999 182.2 40 301.2 55 202.4 452 6.558036086 469 -60.41 487 4.0866

14:14:07 454 314 504 192.5 503 75.3 0.726 256.3 45 2.8 57 265.6 454 -9.208858114 522 44.819 493 0.8312
1? II T-1 11 OR?0?4



._ ._ .__ ._--
16:15:00 454 7.4 506 246.4 507 128.1 0.894 303.3 46 52.6 53 312.6 455 64.05146432 533 81.787 474 -35.57

ILT-l 1:00:44 455 298 464 146.3 464 59 0.973 213.5 16 284 11 273 454 -25.89667527 478 -78.6 474 -39.07
13 12.06.2024

ILT-2 1:31:13 456 69.6 452 311.8 452 189.8 1.154 33.2 17 223.2 10 228.3 456 27.92583905 466 43.583 459 75.635

11:36:48 450 195.8 478 72.4 474 315.6 0.717 133.9 28 205.9 27 149.8 450 58.58684~i:l1 479 11.563 454 80..)4

11:54:49 450 171.1 478 47.5 473 290.7 1.379 115 28 180 '<b 121.3 451 83.38382537 502 23.228 498 -83.39

12:34:26 440 183.3 486 60.3 482 300.9 0.617 99.8 30 191 25 128.4 440 62.23846775 496 31.651 458 -40.59
14 ILT-l 13.06.2024

14:59:39 450 351.2 486 227.8 480 110.6 0.903 263.6 33 15 33 295.2 451 -37.68131558 509 -85.28 457 39.75

15:06:09 452 22.6 496 258.1 418 140.7 0.62 28.1 35 45.8 33 322.4 452 34.82922135 506 31.894 507 -40.31

16:49:19 452 237.1 493 113.9 489 356.2 0.963 182.1 38 265.2 39 171.2 452 84.95135716 527 47.98$ 453 67.045

15 ILT-1 16.06.2024 12:47:52 450 272.6 470 151.4 469 32.5 0.669 187.1 17 280.8 15 219.1 449 -41.11708148 456 33.384 464 60.359

16 ILT-1 17.06.2024 13:55:07 458 317.5 470 194.3 472 77.5 0.82 288.1 23 288.2 15 278.2 458 11.50265258 492 -28.34 486 -60.2

ILT-l 12:46:38 454 142.8 464 19.8 463 264.4 0.977 102.3 19 122.2 21 136.8 453 81.79603006 459 56.725 456 26.539
17 18.06.2024

ILT-l 13:42:12 454 148.1 471 24.7 471 268.8 0.848 92.1 30 135.5 14 105.6 455 25.56067315 452 -27.64 485 -78.63

ILT·l 15:14:03 469 74.1 483 313.3 501 196,8 0.821 22.6 34
__ W.2

469 -74.4773637 487 -53.22 526 -66.36

18 ILT-1 19.06.2024 16:40:25 454 207.3 476 83.1 470 325.8 1.006 122.8 35 117.6 453 -2.625290522 503 83.908 484 -54.91

ILT-1 16:44:01 464 305.5 485 178.7 464 63.1 0.789 224.9 37 209.9 464 43.94656408 467 -17.37 450 17.379

19 ILT-1 120.06.2024 11:46:09 451 319.2 490 198.3 497 80.7 1.024 245.1 30 11.5 48 277.7 451 -71.06196827 487 25.256 469 -01.56

20 ILT-l 384.9 31.6 860.8 313.15 2881 148.7 45.752 326.1 30.68 26.3 154.14 327.7 418 5.998002923 844 -56.11 2727 60.11105.07.2024 10:55:25
21 ILT-2 428.1 43.9 885.2 339.4 2610 171.6 42.175 167.4 31.72 228.1 154.27 169.9 406 -9.657452906 879 8.2034 2594 -71.43

22 ILT-2 490"':':

~

~18.5 35.1 429.6 276.5 26.868 353.3 25.07 318.2 15.254 282.3 497 -22.40212085 442 32.216 443 1.366719.07.2024 13:33:34
23 ILT-l 43. 440 161.7 457 49.7 27.148 306.2 24.82 273.6 15.492 235.3 411 -84.36192835 450 81.782 442 -32.89

24 ILT-l 120.07.2024 12:15:09 479 342.8 520 219.9 520 102.5 38.146 197.5 60.75 43.8 79.196 301.4 507 17.93738774 580 -1.678 480 -75.05

25 ILT-2 122.072024 15:54:48 461.1 263.4 445.5 144.3 434.5 22.4 19.807 198.2' 37.61 90.S 35.239 2 447 -30.06507506 40S -11.73 437 18.797



 
 

 
SUB:Comments of RVUNL, STPS for the Agenda raised by RVPNL regarding SPS on 2x315MVA, 400/220KV 

ICTs at STPS, Suratgarh 

Ref.:  
(1) MOM of 49th PSC of NRPC held on 25.01.24 
(2) Agenda submitted by RVPNL vide letter No. RVPN/CE (LD) /F. /D.148 dtd 20.08.24 (Enclosed) 

 
           On the above cited subject and references, pointvise reply of RVUNL, STPS on the agenda SPS on 2x315MVA, 
400/220KV ICTs at STPS, Suratgarh submitted by RVPNL to NRPC are as under: 

  

                                                         Dy. Chief Engineer (Elect.) 

              RVUN, SSTPS, SURATGARH  

S. 
no. 

RVPN proposal RVUN Comments 

1. To update the settings of 
over current element 
used for SPS start on “All 
phase” instead of “Any 
phase”. As in most of the 

trippings, there is very 

much unbalance between 
the phases and the same 
may cause undesired 
initiation of SPS 
 

At Generating station the Tripping /alarms of over-current/overload 
protections on all the electrical equipment i.e. Generator, Transformer, 
HT Motors, feeders, LT Motors etc always operates on any phase 
basis. Being Generating station it is necessary to initiate alarm as well to 
isolate the faulty element at the first instance to protect the equipment 

and curb major damage so as to avoid its downtime and loss of 

generation. The proposal may be considered to be dropped. 
 

2. To Update the current 
setting (I>) from full load 
to 125% of load on each 
ICT as per thermal 
capability of each ICT’s. 

Presently, Over current setting for ILT is 110% i.e. 500A and setting of 
SPS is 100% FLC i.e 460A (approx). 
 If SPS is to be operated at 125% of FLC then ILT shall trip first on 
overcurrent protection before the operation of SPS.  

3. To incorporate CB status 
in the tripping circuit of 
SPS on each 220 KV lines 

at both end to avoid 
unnecessary trippings. 

Once the RVPNL suggestion at point no 4 is implemented then there will 
be no need to execute point no.3. 
Besides this, RVUNL also suggest to install underpower relay at the GSS 

end rather than to interlock of breaker contacts as the chances of 
malfunctioning of breaker contacts are more. However, this type of SPS 
scheme is already in function at various Generating Stations/GSS. So, 
RVUNL request to NRPC to provide guidance/ elaboration on this matter.  

 

4 To Split the first stage of 
time delay of 1 sec 
(approx load relief of 
150MW) at 220 KV GSS 
bhadra by providing timer 

with 0.85 sec (with load 
relief of 20 MW) and with 
1 Sec (With load relief of 
rest 140 MW) 

Agreed but RVUNL, STPS suggest to implement this bifurcation of load 
relief at each stage/GSS i.e. Bhadra, Halasar and Sriganganagar because 
lines are not always in service. 

Annexure-IX



Constituent 
Name

Name of Station
Status of Bus bar 
protection(as reported)

Expected date of 
revival(as 
reported) Present Status

220 KV Substation,
Ramnagar, Roorkee

220 KV Sub Station, SIDCUL, 
Haridwar
220kV Jhajhra, Dehradun Not commissioned yet

400KV Kashipur (220kV side) Available but Non operational 31-Mar-24 Work is under process.

220kv Haldwani Not Available 31 December 2024 

It has been Taken in
Budget for FY 2023-24.

220kv Pantnagar Available but Non operational 31-Mar-24 Work is under process.

220kV Rishikesh Available but Non operational 31 December 2024 
It has been Taken in
Budget for FY 2023-24.

220kV Chamba Not commissioned yet 31 December 2024 
It has been Taken in
Budget for FY 2023-24.

220kV S/Stn Badshahpur Installed and Operational Commissioned on 20.02.2023

220kV S/Stn Sec-52A, Gurgaon Not Installed 31.12.2024
Panel has been installed. Commissioning pending due to non- availability of shutdown.

220kV S/Stn Sec-1 Manesar Installed and Operational Commissioned on 26.02.2023
220kV S/Stn Panchgaon Installed and Operational Commissioned on 05.01.2024

220kV S/Stn Rewari Not Installed 31.03.2025 Material is not allocated so far. Installation will be carried out after allocation of 
material.

220kV S/Stn Narnaul Not Installed

31.10.2024
Panel has been installed. Work in progress on turnkey basis.
Isolators of 220 kV TFs have to be replaced thereafter the work shall be completed.

220kV S/Stn Mohinder Garh Installed and Operational Commissioned on 28.10.2023
220 KV S/Stn Palwal Not Installed 31.12.2024 Panel has been installed. Commissioning is pending.

220 KV S/Stn Rangala Rajpur Installed and Operational Commissioned on 22.06.2023

220 kV Unispur Installed but Non-Operational 31.08.2024
5 Nos. Peripheral relay of bus bar protection are defective. The same shall be 
made operational by 31.03.2024.

220 kV Nissing Installed but Non-Operational 31.08.2024
Existing Bus bar panel is of old and obsolete design. New Bus Bar protection 
scheme panel has been drawn from the store & Commissioning& installation 
are pending. The same shall be made operational by 31.03.2024.

220KV Pehowa Installed but Non-Operational 31.03.2025 Old & Obsolete, Allocation of New BBP and allied material awaited.

220kV Kaithal Not Installed
31.03.2025

Control Cable for Bus-Bar Protection Scheme has been drawn from DD Stores, 220kV 
Bus-Bar Protection panel is awaited.

220 KV Sonepat Not Installed 31.08.2024

220 KV Bus Bar Protection Scheme will be installed / commissioned within 45 days after 
the availability of the necessary material i.e 220kV Duplex, Directional, Bus Bar Cum Bus 
Coupler C and R Panel, Auxiliary Voltage 220V DC (without SAS) required for 
commissioning. It has been gathered from the P&M wing that the material is likely to be 
available in DD stores by April 2024.

220 KV REGC, Sonepat Not Installed

30.09.2024 The 220KV C&R Panel for Bus Bar Protection has been drawn from DD Store on dated 
20.04.2023 and the work for installation of Bus Bar protection scheme is under 
progress.
Erection work & wiring work completed with all respect.
Testing of relays is pending at the end of Firm M/s Shifang and Bus Bar protection 
scheme will be commissioned dt 15.03.2024. 

220KV Jind Installed and Operational Commissioned on dated 27.06.23.
220 KV Fatehabad Installed and Operational Commissioned on dated 22.07.23
220 KV Hukmawali

Installed but Non-Operational 30.10.2023 Bus-coupler CB defective & new panel withdrawn from DD store. Errection work under 
progress & the same will be completed 31.08.23.

220 KV Bhuna Installed but Non-Operational

31.12.2024
The Siemens make Bus Bar protection Scheme installed at the time of commissioning of 
the substation went out of order. The higher authority decided to replace with new 
one. M/s Schneider make new Scheme was then allocated and drawn from DDS 
Ballabgarh and installed at site, but while testing of same, three out of four relays of the 
Bus Bar Panel found faulty for which matter is under pursuance with firm.

220 KV Sirsa Not Installed Not required being single source of supply

220 KV Rania Not Installed
31.03.2025 Estimate for Bus Bar Protection is sanctioned but C&R panel is not available in

store.

220 KV Bhiwani Not Installed
31.03.2025 Bus Bar Protection scheme has been proposed in integrated planning meeting

and requirement of material have been generated in PR. 

220kV Madanpur Not Installed 31.08.2024 Material is not allocated so far. Installation will be carried out after allocation of
material.

220kV Tepla Installed but Non-Operational 31.08.2024 material allocation is awaited.
220kV Rajokheri Installed and Operational 31.03.2024 Made operational on dated 30.05.2024.
220kV  Charkhi Dadri Installed and Operational commissioned on 31.01.2023
220kV Samaypur Installed and Operational made operational on 23.12.2023

220kV Dhulkote Not Installed

220kV Jagadhari Not Installed
220kV Barnala Not Installed

Status of Bus bar protection

Haryana

BBMB

Blocked due to more
elements added at 220
KV Voltage level.

Uttarakhand

Not feasible

Annexure-X



220kV Parichha Installed but Non-Operational 30.06.2023
220kV Partapur Installed but Non-Operational Jan-23
220kV Bareilly (400/220kV Installed but Non-Operational Dec-23 Old panel capacity exhausted. New relay panel supplied & need to be 
220kV Pilibhit Installed and Operational commissioned on 28.10.2023
220kV Amariya Installed and Operational commissioned on 15th July 2023
220kV Sultanpur Installed and Operational commissioned on 02.03.2024
220kV New Tanda Installed and Operational commissioned on 20.04.2024
220kV Shahjhanpur Installed but Non-Operational 30.06.2024 Cable partially received, work will start  soon
220kV Ajijpur Installed but Non-Operational 1. HV side 220kV CT of 160MVA T/F-I & II has bot proper ratio for bus bar 
220kV Nirpura Installed but Non-Operational Jan-23
220kV IITGNL Installed but Non-Operational Mar-23
220kV Rampur Installed but Non-Operational 31.03.2024
220kV Barahua Installed and Operational made operational on 28.01.2024

220kV Bansi Installed and Operational commissioned on 10th August 2023

220 KV S/S Azamgarh-2(Bargahan)Installed and Operational made operational on 28.01.2024

220kV Chandausi Installed and Operational made operational on 13.10.2023

220kV Rasara Not Installed

220kV Rampur Installed but Non-Operational Jun-24
1) Central unit of bus bar protection faulty
2) Bus bar relay fefective of 100MVA T/F-III

220kV Sec. - 148, Noida Installed but Non-Operational 31.01.2024 Work has been completed. Testing is due.
220kV sec. 38A, Botanicla Garden Not Installed Panel allotment pending
220kV sec.-62, Noida Installed and Operational made operational on 12.10.2023
220kV Dadri Installed and Operational Apr-24 made operational on 23.04.2024
400kV S/S Agra Installed and Operational commissioned on 13th September 2023 
220kV S/S Bah Not Installed Requirement sent to design circle, awaited fro allotment.
220kV Sirsaganj Not Installed Requirement sent to design circle, awaited fro allotment.
220kV S/S Farrukhabad (New) Installed and Operational commissioned on 25th August 2023
220kV Boner Installed and Operational commissioned on 19.03.2024
220kV Kasganj (Soron) Installed and Operational
220kV Khair Installed but Non-Operational 30.04.2024 New 160MVA transformer-3 is not configured with bus bar
220kV Kidwainagar Installed but Non-Operational
220kV Chhata Installed but Non-Operational 30.04.2024 New 160MVA transformer-3 is not configured with bus bar
220kV Harduaganj Installed but Non-Operational 31.12.2023
220kV Lalitpur Installed and Operational commissioned on 09.02.2024
220kV Mahoba Installed but Non-Operational Relay is faulty since 29.01.2024
220kV Sarnath Installed but Non-Operational Nov-23
220kV Sirathu, Kaushambi Not Installed Mar-23
220kV substation Fatehpur Installed and Operational Operational
220kV S/S Bhelupur Not Installed Radial feeder
220kV Hardoi Road, Lucknow Installed and Operational commissioned on 08th October 2023
220kV CG City, Lucknow Installed but Non-Operational 31.05.2024 Agency M/s. Electro Power is decided.
220kV Barabanki Installed but Non-Operational 31.05.2024 Agency M/s. Electro Power is decided. 02 no. Peripheral unit found defective.
220kV Kursi Road, Lucknow Installed but Non-Operational 31.05.2024 Retrofitting work of auxilliary relay completed. Dut to non-functioning of new 
220kV BKT, Lucknow Installed but Non-Operational 31.05.2024 LOI issued on Dt. 28.02.24
220kV Gomti Nagar, Lucknow Installed but Non-Operational 31.05.2024 Agency M/s. Electro Power is decided.
400 KV Substation Sarnath Installed and Operational Now operational
220kV S/S Raja Talab Installed but Non-Operational May-24 Relay Defective, concern firm service engineer  is awaited      
20kV S/S Harahua Installed but Non-Operational Jun-24 NOT COMMISSIONED
220kv Rewa Road Installed but Non-Operational Jun-24      Due to Isolator & CB status not Proper. Informed to Transmission wing  but 
220kV S/S Sahupuri Installed but Non-Operational Jun-24     Defective,  Requirement for New panel has been raised, not received from 
220kv Robertganj partillay operational May-24 Line and bus coupler  and T/F-I under cover but T/F-II not cover
220kV S/S Mirzapur Not Installed Jun-24 Bubar Protection Panel has been Recived,                                         construction of 
220kV Chamba Installed and Operational commissioned in Jan-2024
220kV MattaSidh Installed but Non-Operational
220kV kangoo Installed but Non-Operational
220kV Nangal Installed but Non-Operational
220kV Katha Baddi Installed but Non-Operational
220 KV S/S Kotlisurat Malhi Not Installed
220 KV S/S Maur Not Installed
220 KV S/S Science city Not Installed
220 KV S/S Banga Not Installed
220 KV S/S Hoshiarpur Not Installed
220 KV S/S Goraya Not Installed
220 KV S/S Bhawanigarh Not Installed
220 KV S/S Badhni kalan Installed and Operational Commissioned
220 KV S/S Bhari Installed and Operational Commissioned
765 KV GSS Phagi Installed but non operational CU of Alstom make Bus-Bar is defective. Purchas case will be taken up

220 kV GSS Vatika Not installed 
As M/s ER did not finished the project, so it was awarded to M/s Kaycee infra on 
risk-cost basis , however the bus bar scheme has not been commissioned yet. 
Matter has been taken up with firm 

220 kV GSS Niwana Not installed To be commissioned shortly
220 kV GSS Alwar Not installed To be commissioned shortly
220 kV GSS Bansur Not installed To be commissioned shortly
220 kV GSS Behror Not installed To be commissioned shortly
220KV GSS Hindaun Not installed To be commissioned shortly
220KV GSS Dooni Not installed commissioned
220KV GSS Bhawanimandi Not installed commissioned
220 KV GSS Sakatpura, Kota Not installed commissioned on 09.07.2024

400 KV GSS Ajmer (220 KV 
BUS)

Installed but non operational
Isolator status of in 87BB of respective 220 KV bay No. 213,214, 215 & 216 
was not avaliable due to this 220 KV Main Bus-bar-II is out of ckt. work 
under progress 

220 kV GSS, Beawar Not installed commissioned
220 KV GSS Jethana Not installed commissioned
220 KV GSS Kuchaman City Installed but non operational Purchase has been taken up with the firm

UP

Punjab

HP Work in under progress, issues are being taken up with ABB31.12.2024

Dec-24
Commissioning is in process. Material has arrived, commissioning shall be done 
as per shutdown availability.

Sep-24



220 KV GSS Bherunda Not installed commissioned
220 KV GSS Kuchera Not installed commissioned
220 KV GSS Reengus Installed but non operational commissioned
220 KV GSS Laxmangarh Not installed Commissioned
220KV GSS Khetri Nagar Installed but non operational commissioned
400 KV GSS, Babai Installed but non operational commissioned
220 KV GSS Chittorgarh Installed but non operational 20.08.2024 To be commissioned shortly
400 KV GSS BHILWARA(220 KV 
BUS)

Installed but non operational BAY UNIT OF  220 KV TBC DEFECTIVE. Matter has been taken up with firm

220 KV GSS MANDALGARH Not installed commissioned
220KV GSS Debari Not installed 31.08.2024 To be commissioned shortly
220KV GSS Amberi Not installed commissioned
220KV GSS Madri Not installed 14.08.2024 To be commissioned shortly
400 KV GSS Surpura (Jodhpur) Installed but non operational 30.09.2024 To be commissioned shortly
400 KV GSS Akal (Jaisalmer) 220 Installed but non operational One PU defective. Case has been taken up with firm 
220 KV GSS Jodhpur Installed but non operational A&FS and TS issued. Case has been send for approval 
220 KV GSS NPH Jodhpur Not installed Case file moved
220 KV GSS Badisid Not installed commissioned
220 KV GSS Bhadla Not installed 25.09.2024 Allotted & Panel Received. To be commissioned shortly
220 KV GSS Pali Installed but non operational commissioned
220 KV GSS Ramgarh Not installed 05.09.2024 Allotted & Panel Received. To be commissioned shortly
220 KV GSS Balotra Installed but non operational commissioned
220 KV GSS Sayla Not installed commissioned
400 KV GSS Bikaner 400 KV BUS Installed but non operational to be done with transformer work
220 KV GSS Ratangarh Not installed commissioned
220 KV GSS Sujangarh Not installed 10.08.2024 Allotted & Panel Received. To be commissioned shortly
220 KV GSS Halasar Not installed 25.07.2024 Allotted & Panel Received. To be commissioned shortly
220 KV GSS Tehandesar Not installed 15.09.2024 Allotted & Panel Received. To be commissioned shortly
220 KV GSS Rawatsar Not installed commissioned

Rajasthan



Constituent 
Name

Name of Station
Status of Bus bar protection(as 
reported)

Expected date of 
implementation (as 
reported in 51st PSC 

meeting) Remarks

220 KV Substation,
Ramnagar, Roorkee

220 KV Sub Station, SIDCUL, Haridwar

220kV Jhajhra, Dehradun Not commissioned yet

400KV Kashipur (220kV side) Available but Non operational Revised date not received Work is under process.

220kv Haldwani Not Available 31 December 2024 

It has been Taken in
Budget for FY 2023-24.

220kv Pantnagar Available but Non operational Revised date not received Work is under process.

220kV Rishikesh Available but Non operational 31 December 2024 
It has been Taken in
Budget for FY 2023-24.

220kV Chamba Not commissioned yet 31 December 2024 
It has been Taken in
Budget for FY 2023-24.

220kV S/Stn Badshahpur Installed and Operational Commissioned on 20.02.2023

220kV S/Stn Sec-52A, Gurgaon Not Installed 31.12.2024 Panel has been installed. Commissioning pending due to non- availability of shutdown.
220kV S/Stn Sec-1 Manesar Installed and Operational Commissioned on 26.02.2023
220kV S/Stn Panchgaon Installed and Operational Commissioned on 05.01.2024

220kV S/Stn Rewari Not Installed 31.03.2025 Material is not allocated so far. Installation will be carried out after allocation of 
material.

220kV S/Stn Narnaul Not Installed

31.12.2024
Panel has been installed. Work in progress on turnkey basis.
Isolators of 220 kV TFs have to be replaced thereafter the work shall be completed.

220kV S/Stn Mohinder Garh Installed and Operational Commissioned on 28.10.2023
220 KV S/Stn Palwal Not Installed 31.12.2024 Panel has been installed. Commissioning is pending.

220 KV S/Stn Rangala Rajpur Installed and Operational Commissioned on 22.06.2023

220 kV Unispur Installed but Non-Operational 31.10.2024
5 Nos. Peripheral relay of bus bar protection are defective. The same shall be 
made operational by 31.03.2024.

220 kV Nissing Installed but Non-Operational 31.10.2024
Existing Bus bar panel is of old and obsolete design. New Bus Bar protection 
scheme panel has been drawn from the store & Commissioning& installation 
are pending. The same shall be made operational by 31.03.2024.

220KV Pehowa Installed but Non-Operational 31.03.2025 Old & Obsolete, Allocation of New BBP and allied material awaited.

220kV Kaithal Not Installed
31.03.2025

Control Cable for Bus-Bar Protection Scheme has been drawn from DD Stores, 220kV 
Bus-Bar Protection panel is awaited.

220 KV Sonepat Not Installed 31.10.2024

220 KV Bus Bar Protection Scheme will be installed / commissioned within 45 days after 
the availability of the necessary material i.e 220kV Duplex, Directional, Bus Bar Cum Bus 
Coupler C and R Panel, Auxiliary Voltage 220V DC (without SAS) required for 
commissioning. It has been gathered from the P&M wing that the material is likely to be 
available in DD stores by April 2024.

220 KV REGC, Sonepat Not Installed

30.09.2024 The 220KV C&R Panel for Bus Bar Protection has been drawn from DD Store on dated 
20.04.2023 and the work for installation of Bus Bar protection scheme is under 
progress.
Erection work & wiring work completed with all respect.
Testing of relays is pending at the end of Firm M/s Shifang and Bus Bar protection 
scheme will be commissioned dt 15.03.2024. 

220KV Jind Installed and Operational Commissioned on dated 27.06.23.
220 KV Fatehabad Installed and Operational Commissioned on dated 22.07.23
220 KV Hukmawali

Installed but Non-Operational 30.10.2023 Bus-coupler CB defective & new panel withdrawn from DD store. Errection work under 
progress & the same will be completed 31.08.23.

220 KV Bhuna Installed but Non-Operational

31.12.2024
The Siemens make Bus Bar protection Scheme installed at the time of commissioning of 
the substation went out of order. The higher authority decided to replace with new 
one. M/s Schneider make new Scheme was then allocated and drawn from DDS 
Ballabgarh and installed at site, but while testing of same, three out of four relays of the 
Bus Bar Panel found faulty for which matter is under pursuance with firm.

220 KV Sirsa Not Installed Not required being single source of supply

220 KV Rania Not Installed
31.03.2025 Estimate for Bus Bar Protection is sanctioned but C&R panel is not available in

store.

220 KV Bhiwani Not Installed
31.03.2025 Bus Bar Protection scheme has been proposed in integrated planning meeting

and requirement of material have been generated in PR. 

220kV Madanpur Not Installed 30.11.2024 Material is not allocated so far. Installation will be carried out after allocation of
material.

220kV Tepla Installed but Non-Operational 30.11.2024 material allocation is awaited.
220kV Rajokheri Installed and Operational Made operational on dated 30.05.2024.
220kV  Charkhi Dadri Installed and Operational commissioned on 31.01.2023
220kV Samaypur Installed and Operational made operational on 23.12.2023

220kV Dhulkote Not Installed

220kV Jagadhari Not Installed
220kV Barnala Not Installed
220kV Parichha Installed but Non-Operational Revised date not received
220kV Partapur Installed and Operational made operational on 06.01.2023
220kV Bareilly (400/220kV Bareilly) Installed but Non-Operational Revised date not received Old panel capacity exhausted. New relay panel supplied & need to be 
220kV Pilibhit Installed and Operational commissioned on 28.10.2023
220kV Amariya Installed and Operational commissioned on 15th July 2023
220kV Sultanpur Installed and Operational commissioned on 02.03.2024

Status of Bus bar protection

Haryana

BBMB

Blocked due to more
elements added at 220
KV Voltage level.

Uttarakhand

Not feasible
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220kV New Tanda Installed and Operational commissioned on 20.04.2024
220kV Shahjhanpur Installed but Non-Operational Revised date not received Cable partially received, work will start  soon
220kV Ajijpur Installed but Non-Operational 1. HV side 220kV CT of 160MVA T/F-I & II has bot proper ratio for bus bar 
220kV Nirpura Installed but Non-Operational Revised date not received
220kV IITGNL Installed and Operational made operational on 19.02.2023
220kV Rampur Installed but Non-Operational Revised date not received
220kV Barahua Installed and Operational made operational on 28.01.2024

220kV Bansi Installed and Operational commissioned on 10th August 2023

220 KV S/S Azamgarh-2(Bargahan) Installed and Operational made operational on 28.01.2024

220kV Chandausi Installed and Operational made operational on 13.10.2023

220kV Rasara Not Installed

220kV Rampur Installed but Non-Operational 31.10.2024
Central unit of bus bar protection faulty. Expected to revive by November-24.

220kV Sec. - 148, Noida Installed and Operational made operational on 27.01.2024
220kV sec. 38A, Botanicla Garden Not Installed 31.11.2024 Bus Bar protection panel awaited
220kV sec.-62, Noida Installed and Operational made operational on 12.10.2023
220kV Dadri Installed and Operational made operational on 23.04.2024
400kV S/S Agra Installed and Operational commissioned on 13th September 2023 
220kV S/S Bah Not Installed Requirement sent to design circle, awaited fro allotment.
220kV Sirsaganj Not Installed Requirement sent to design circle, awaited fro allotment.
220kV S/S Farrukhabad (New) Installed and Operational commissioned on 25th August 2023
220kV Boner Installed and Operational commissioned on 19.03.2024
220kV Kasganj (Soron) Installed and Operational
220kV Khair Installed but Non-Operational Revised date not received New 160MVA transformer-3 is not configured with bus bar
220kV Kidwainagar Installed but Non-Operational
220kV Chhata Installed but Non-Operational Revised date not received New 160MVA transformer-3 is not configured with bus bar
220kV Harduaganj Installed but Non-Operational Revised date not received
220kV Lalitpur Installed and Operational commissioned on 09.02.2024
220kV Mahoba Installed but Non-Operational Relay is faulty since 29.01.2024
220kV Sarnath Installed but Non-Operational Revised date not received
220kV Sirathu, Kaushambi Not Installed Revised date not received
220kV substation Fatehpur Installed and Operational Operational
220kV S/S Bhelupur Not Installed Radial feeder
220kV Hardoi Road, Lucknow Installed and Operational commissioned on 08th October 2023
220kV CG City, Lucknow Installed but Non-Operational 31.05.2024 Agency M/s. Electro Power is decided.
220kV Barabanki Installed but Non-Operational 31.05.2024 Agency M/s. Electro Power is decided. 02 no. Peripheral unit found defective.
220kV Kursi Road, Lucknow Installed but Non-Operational 31.05.2024 Retrofitting work of auxilliary relay completed. Dut to non-functioning of new 
220kV BKT, Lucknow Installed but Non-Operational 31.05.2024 LOI issued on Dt. 28.02.24
220kV Gomti Nagar, Lucknow Installed but Non-Operational 31.05.2024 Agency M/s. Electro Power is decided.
400 KV Substation Sarnath Installed and Operational Now operational
220kV S/S Raja Talab Installed but Non-Operational Revised date not received Relay Defective, concern firm service engineer  is awaited      
20kV S/S Harahua Installed but Non-Operational Revised date not received NOT COMMISSIONED
220kv Rewa Road Installed but Non-Operational Revised date not received      Due to Isolator & CB status not Proper. Informed to Transmission wing  but 
220kV S/S Sahupuri Installed but Non-Operational Revised date not received     Defective,  Requirement for New panel has been raised, not received from 
220kv Robertganj partillay operational Revised date not received Line and bus coupler  and T/F-I under cover but T/F-II not cover

220kV S/S Mirzapur Not Installed Revised date not received
Bubar Protection Panel has been Recived, construction of Transfer bus is on 
progress

220kV Chamba Installed and Operational commissioned in Jan-2024
220kV MattaSidh Installed but Non-Operational
220kV kangoo Installed but Non-Operational
220kV Nangal Installed but Non-Operational
220kV Katha Baddi Installed but Non-Operational
220 KV S/S Kotlisurat Malhi Not Installed
220 KV S/S Maur Not Installed
220 KV S/S Science city Not Installed
220 KV S/S Banga Not Installed
220 KV S/S Hoshiarpur Not Installed
220 KV S/S Goraya Not Installed
220 KV S/S Bhawanigarh Not Installed
220 KV S/S Badhni kalan Installed and Operational Commissioned
220 KV S/S Bhari Installed and Operational Commissioned
765 KV GSS Phagi Installed but non operational CU of Alstom make Bus-Bar is defective. Purchas case will be taken up

220 kV GSS Vatika Not installed 
As M/s ER did not finished the project, so it was awarded to M/s Kaycee infra on 
risk-cost basis , however the bus bar scheme has not been commissioned yet. 
Matter has been taken up with firm 

220 kV GSS Niwana Not installed Commissioning work started, to be commissioned shortly
220 kV GSS Alwar Not installed Commissioning work started, to be commissioned shortly
220 kV GSS Bansur Not installed Commissioning work started, to be commissioned shortly
220 kV GSS Behror Not installed Commissioning work started, to be commissioned shortly
220KV GSS Hindaun Not installed Commissioning work started, to be commissioned shortly
220KV GSS Dooni Installed and Operational commissioned
220KV GSS Bhawanimandi Installed and Operational commissioned
220 KV GSS Sakatpura, Kota Installed and Operational commissioned on 09.07.2024
400 KV GSS Ajmer (220 KV BUS) Installed but non operational Revised date not received One number of PU is defective. Isolator status is OK.
220 kV GSS, Beawar Installed and Operational commissioned
220 KV GSS Jethana Installed and Operational commissioned
220 KV GSS Kuchaman City Installed but non operational Revised date not received CU is defective. Purchase has been taken up with the firm
220 KV GSS Bherunda Installed and Operational commissioned
220 KV GSS Kuchera Installed and Operational commissioned
220 KV GSS Reengus Installed and Operational commissioned
220 KV GSS Laxmangarh Installed and Operational Commissioned
220KV GSS Khetri Nagar Installed and Operational commissioned
400 KV GSS, Babai Installed and Operational commissioned
220 KV GSS Chittorgarh Installed and Operational commissioned
400 KV GSS BHILWARA(220 KV BUS) Installed and Operational commissioned
220 KV GSS MANDALGARH Installed and Operational commissioned
220KV GSS Debari Installed and Operational commissioned
220KV GSS Amberi Installed and Operational commissioned
220KV GSS Madri Installed and Operational commissioned
400 KV GSS Surpura (Jodhpur) 220 KV Installed but non operational 30.09.2024 Commissioning work started, to be commissioned shortly

Rajasthan

UP

Punjab

HP Work in under progress, issues are being taken up with ABB31.12.2024

Dec-24
Commissioning is in process. Material has arrived, commissioning shall be done 
as per shutdown availability.

Sep-24



400 KV GSS Akal (Jaisalmer) 220 KV Installed but non operational Revised date not received One PU defective. Case has been taken up with firm 
220 KV GSS Jodhpur Installed but non operational Revised date not received A&FS and TS issued. Case has been send for approval 
220 KV GSS NPH Jodhpur Not installed Revised date not received Case file moved
220 KV GSS Badisid Installed and Operational commissioned
220 KV GSS Bhadla Not installed 25.09.2024 Commissioning work started, to be commissioned shortly
220 KV GSS Pali Installed and Operational commissioned
220 KV GSS Ramgarh Not installed 05.09.2024 Commissioning work started, to be commissioned shortly
220 KV GSS Balotra Installed and Operational commissioned
220 KV GSS Sayla Installed and Operational commissioned
400 KV GSS Bikaner 400 KV BUS Installed but non operational Revised date not received to be done with transformer work
220 KV GSS Ratangarh Installed and Operational commissioned
220 KV GSS Sujangarh Installed and Operational commissioned
220 KV GSS Halasar Installed and Operational commissioned
220 KV GSS Tehandesar Not installed 15.09.2024 Commissioning work started, to be commissioned shortly
220 KV GSS Rawatsar Installed and Operational commissioned



Constituent 

Name
Name of Station Element Name Present Status Remark

SIDCUL line
Chamba line
Dharasu line‐2

220kV Chamba Rishikesh line

HP 220kV MattaSidh 220kV transformer bank‐1 & 2 Static relay

220 kV GSS Sanganer 220 kV HEERAPURA   Static

220 KV HEERAPURA   Static Replaced by numerical relay

220 kV Makrana Static

220 kV Heerapura Static

220 kV Reengus Line Static

220 kV Manoharpur Line Static Replaced by numerical relay

220 kV Alwar Line Static

220 kV SawaiMadhopur Line Static

220 kV Bassi‐I Line Static

220 kV Bassi‐II Line Static

220 kV Alwar Line Static

220 kV Mandawar Line Static

220KV BHARATPUR GSS 220 KV DHOLPUR Static Replaced by numerical relay

220 KV GSS SAKATPURA 220 kV ANTA(NTPC) Static

220 kV BARAN Static

220 kV SAKATPURA Static

220 kV RANPUR Static

220 kV Jhalawar Static

220 KV GSS JHALAWAR 220 kV Modak Static

220KV GSS HINDAUN 220KV Sikrai Line Static relay defective

220KV GSS DHOLPUR 220 kV DCPP Static

220 KV GSS Reengus 220 KV Laxmangarh Static

220KV NOKHA  Static

220KV KUCHERA  Static

220KV GSS Kankroli  220 KV  PGCIL‐I  Static

220 KV GSS SIROHI 220 KV (400) KV PGCIL Bhinmal Static

220 KV GSS SIROHI 220 KV Jalore Static

220 KV GSS BHINMAL 220 KV (400) KV PGCIL Bhinmal‐I Static

220 KV GSS BALI 220kV Sirohi Static Replaced by numerical relay

220 KV STPS‐I Static

220 KV STPS‐II Static

220 KV Hanumangarh Line Static

220 KV GSS Sri Ganganagar 220 KV  Hanumangarh Line Static Replaced by numerical relay

220 KV GSS Hanumangarh 220 KV Suratgarh Static

220KV GSS Ratangarh 220KV Rawatsar Static

220KV GSS Ratangarh 220KV Halasar Static

220KV GSS Ratangarh 220KV InterConnector‐I  Static

220KV GSS Ratangarh 220KV InterConnector‐II  Static

220KV GSS Sujangarh 220KV Ratangarh Static

220 KV GSS Bikaner 220 KV Badnu Line Static

220 KV GSS Bikaner 220 KV Interconnector‐I Line  Static

220 KV GSS Bikaner 220 KV Spare Line Static

220/66kV 100 MVA PTF T‐1  Electromechanical
Working properly, need to be 

replace with numerical relay

220/66kV 100 MVA PTF T‐1 A Electromechanical
Working properly, need to be 

replace with numerical relay

220kV Bus‐Coupler
Backup relay ‐Numerical 

all other relays are 

Working properly, need to be 

replace with numerical relay

220/66kV 100 MVA PTF T‐1 A
Electromechanical Execept 

Differential relay (Numerical)

Working properly, need to be 

replace with numerical relay

100 MVA 220/66 KV T/F T‐1 Electrostatic 
Working properly, need to be 

replace with numerical relay

220 KV Bus Coupler Electrostatic
Working properly, need to be 

replace with numerical relay

Incomer of 220/66 KV T/F T‐1 Electrostatic
Working properly, need to be 

replace with numerical relay

Incomer of 220/66 KV T/F T‐2 Electrostatic
Working properly, need to be 

replace with numerical relay

220 KV S/STnTepla 220KV Bus Coupler Electromechanical
Working properly, need to be 

replace with numerical relay

220KV Jorian ‐DCRTPP Ckt‐1
Main‐1 & Main‐2 = Numerical all 

other Electromechanical

Working properly, need to be 

replace with numerical relay

220KV Jorian ‐DCRTPP Ckt‐2
Main‐1 & Main‐2 = Numerical all 

other Electromechanical

Working properly, need to be 

replace with numerical relay

220KV Jorian ‐Shahbad Ckt‐1
Main‐1 & Main‐2 = Numerical all 

other Electromechanical

Working properly, need to be 

replace with numerical relay

220 KV S/Stn Shahbad

Status of protection relay type 

Uttarakhand
220kV Rishikesh

Main‐II is not installed

220 kV GSS Phulera

Rajasthan

220 kV GSS Kukas

220kV GSS Dausa

220 KV DAHRA

220KV GSS MODAK

220 KV GSS Nagour

220 KV GSS CHOMU

220 KV GSS Suratgarh

220kV Madanpur

Annexure-XII



220KV Jorian ‐Shahbad Ckt‐2
Main‐1 & Main‐2 = Numerical all 

other Electromechanical

Working properly, need to be 

replace with numerical relay

220KV Jorian ‐Abdullapur Ckt‐1
Main‐1 & Main‐2 = Numerical all 

other Electromechanical

Working properly, need to be 

replace with numerical relay

220KV Jorian ‐Abdullapur Ckt‐2
Main‐1 & Main‐2 = Numerical all 

other Electromechanical

Working properly, need to be 

replace with numerical relay

220/66, 160MVA T/F T‐1
Defferntial Relay = Numerical all 

other Electromechanical

Working properly, need to be 

replace with numerical relay

220/66, 100MVA T/F T‐2 All Electromechanical
Working properly, need to be 

replace with numerical relay

220/66, 100MVA T/F T‐3
Defferntial & REF Relay = 

Numerical all other 

Working properly, need to be 

replace with numerical relay

220 KV BAKANA–SALEMPUR CKT‐I
All electromechanical type,except 

DPR relays

Working properly, need to be 

replace with numerical relay

220 KV BAKANA–SALEMPUR CKT‐II
All electromechanical type,except 

DPR relays

Working properly, need to be 

replace with numerical relay

220 KV SALEMPUR‐NISSING CKT‐I
All electromechanical type,except 

DPR relays

Working properly, need to be 

replace with numerical relay

220 KV SALEMPUR‐NISSING CKT‐II
All electromechanical type,except 

DPR relays

Working properly, need to be 

replace with numerical relay

220  KV BUS‐COUPLER All electromechanical type
Working properly, need to be 

replace with numerical relay

220/66 KV 100MVA T/F T‐I  
All electromechanical type,except 

Differential relays

Working properly, need to be 

replace with numerical relay

220/66 KV 100MVA T/F T‐2  
All electromechanical type,except 

Differential relays

Working properly, need to be 

replace with numerical relay

220kV Nissing‐PTPS Ckt‐I
All electromechanical type,except 

DPR relays

100 MVA 220/132kV T‐8 
All electromechanical type,except 

Differential relay

Differential relay replcaed with 

Numerical type

220 kV Bus‐coupler All electromechanical type C&R panel will be replaced soon

220 KV DCRTPP–UNISPUR CKT‐I
All electromechanical type,except 

DPR relays

220 KV DCRTPP–UNISPUR CKT‐II
All electromechanical type,except 

DPR relays

220 KV KARNAL–UNISPUR LINE
All electromechanical type,except 

DPR relays

220/132 KV 100 MVA T/F  T‐1
All electromechanical type,except 

R.E.F & Differential relay

220/132 KV 100 MVA T/F  T‐2
All electromechanical type,except 

R.E.F & Differential relay

220/132 KV 160 MVA T/F  T‐4
All electromechanical type,except 

R.E.F & Differential relay
100MVA 220/66kV T‐1

REF & backup Electromechnical

100MVA 220/66kV T‐2
REF & backup Electromechnical

100MVA 220/66kV T‐7
Diff & Backup lectromechnical and 

REF static

220kV Palla ‐ Sector 78  backup Electromechnical

220kV Palla ‐ FGPP ckt‐II backup Electromechnical

100 MVA 220/66 kV T‐1
REF & backup Electromechnical

100 MVA 220/66 kV T‐3
REF & backup Electromechnical

220 kV Pali‐BBMB Samaypur Ckt 1
backup Electromechnical

220 kV Pali‐BBMB Samaypur Ckt 2
backup Electromechnical

220 kV Pali‐Sector 46 Ckt 1 backup Electromechnical

220 kV Pali‐Sector 46 Ckt 2 backup Electromechnical

220 kV Pali‐Sector 65 Ckt 1 backup Electromechnical

220 kV Pali‐Badshahpur Ckt 2 backup Electromechnical

220 kV Pali‐Sector 56 Ckt 1 backup Electromechnical

220 kV Pali‐Sector 56 Ckt 2 backup Electromechnical

220/66kV 160MVA T‐1 T/F
REF & backup Electromechnical

220/66kV 100MVA T‐2 T/F Diff,  REF & Backup 

Electromechnical 

220kV Prithala Palwal Ckt I backup Electromechnical

220kV Prithala Palwal Ckt II backup Electromechnical

Sec 56‐Sec 52A ckt 1

NUMERICAL RELAY qty 02 and 

electromechanical qty 01 (backup) 

LINE IS PROVIDED WITH 2 MAIN 

NUMERICAL DPR AND 01 

ELECTROMECHANICAL FOR BACKUP

Sec 56‐Sec 52A ckt 2

NUMERICAL RELAY qty 02 and 

electromechanical qty 01 (backup) 

LINE IS PROVIDED WITH 2 MAIN 

NUMERICAL DPR AND 01 

ELECTROMECHANICAL FOR BACKUP

Sec 72‐Sec 52A

NUMERICAL RELAY qty 02 and 

electromechanical qty 01 (backup)

LINE IS PROVIDED WITH 2 MAIN 

NUMERICAL DPR AND 01 

ELECTROMECHANICAL FOR BACKUP

Sec 57‐Sec 52A

NUMERICAL RELAY qty 02 and 

electromechanical qty 01 (backup)

LINE IS PROVIDED WITH 2 MAIN 

NUMERICAL DPR AND 01 

ELECTROMECHANICAL FOR BACKUP

220KV S/Stn. Sonepat

(Diff.‐3 , REF‐3,  O/C/E/F‐4 ,   

Electromechnical Relays

220kV Rohtak 
(REF‐2, O/C/E/F‐12)   

Electromechnical Relays

220KV S/Stn Jorian

220 kv Salempur 

TS Division Karnal

220kV S/Stn Palla

220 kV S/Stn. Pali

Haryana

220kV S/Stn Palwal

220kv S/Stn. Sector 52A 

GGM

The electromechanical differential 

and DPR are not available in the 

store. However, the same shall be 

replaced after availability in the 

store.



400 KV MORADABAD ‐ RAMPUR 

LINE
LBB‐ ABB(RAICA) / STATIC UNDER PGCIL

400 KV MORADABAD ‐ KASHIPUR 

LINE

LBB‐ English Electric(CTIG) / 

Electromechnical

 400 KV, TRANSFER BUS
LBB‐ English Electric(CTIG) / 

Electromechnical

400 KV, BUS COUPLER
LBB‐ English Electric(CTIG) / 

Electromechnical

220kV S/S

 BARAUT
220/132kV 200MVA TRANSFORMER‐1

REF Protection ‐ 

Electromechanical 

220kV S/S

 BAGHPAT

220/132kV 160MVA TRANSORMER‐

1

Backup (L.V. Side) ‐ 

Electromechanical

220 kV KHURJA 220/132Kv 200MVA Transformer‐I REF‐Static

220 kV DEBAI 220/132Kv 100MVA Transformer‐I Numerical

220 kV Jahangirabad 220/132Kv 160MVA Transformer‐I REF‐Static

 220KV LONI LINE
O/C & E/F RELAY IS 

ELECTROMECHANICAL.        

220KV FARID NAGAR LINE
O/C & E/F RELAY IS 

ELECTROMECHANICAL.        
220KV INTER CONNECTOR‐I MURAD 

NAGAR LINE

O/C & E/F RELAY IS 

ELECTROMECHANICAL.        
220KV INTER CONNECTOR‐II 

MURAD NAGAR LINE

O/C & E/F RELAY IS 

ELECTROMECHANICAL.        

220KV SAHIBABAD LINE
O/C & E/F RELAY IS 

ELECTROMECHANICAL.        

220KV PRATAP VIHAR LINE
O/C & E/F RELAY IS 

ELECTROMECHANICAL.        

 220KV TBC
O/C & E/F RELAY IS 

ELECTROMECHANICAL.        

400KV TBC
O/C & E/F RELAY IS 

ELECTROMECHANICAL.        

 400KV ALIGARH LINE
LBB RELAY IS 

ELECTROMECHANICAL.

400KV ATOUR LINE
LBB RELAY IS 

ELECTROMECHANICAL.

220KV S/S MURAD NAGAR 220KV BUS COUPLER
O/C RELAY IS 

ELECTROMECHANICAL 
400KV TBC Electromechanical
220KV TBC Electromechanical

220KV S/S  Barahua 220KV PGCIL Back up relay electromechenical

220 KV Basti Tanda line 67N(2TJM12)(Electromechanical)

63MVA Transformer‐II
HV Side directional 

o/c&e/f(Electromechanical)

200MVA, 400/132KV ICT‐1st
REF & Over flux relay 

Electromechanical

200MVA, 400/132KV ICT‐2nd
REF & Over flux relay 

Electromechanical
220 KV SS Substation 

Hafizpur Azamgarh 
160 MVA ICT ‐1 Electromechanical( EE Make)

Replaced with Siemens make 

numerical relay on 16.10.2023

220kV Khara Electromechanical

process of replacing electrochemical 

relay with numerical relay has been 

started, it will be completed within 2‐

3 months. 

220kV Gokul 160MVA ICT‐1 Electromechanical (Diff and O/C)

220kV Meetai 200MVA ICT‐1
Electromechanical (E/F and O/C), 

Diff:Static

200MVA ICT‐2
Electromechanical (E/F and O/C), 

Diff:Static

220kV Atrauli 160MVA ICT‐1 Electromechanical + Numerical

160MVA ICT‐2 Electromechanical + Numerical

220kV Mainpuri 160MVA ICT‐1
Electromechanical(REF) + 

Numerical

160MVA ICT‐2
Electromechanical(REF) + 

Numerical
220kV Panki 220kV Bus coupler Electromechanical Under process 
400kV S/S Sultanpur 240 MVA ICT‐II Non Numerical

50 MVAR Obra Line Reactor Non Numerical
220kV S/S Sultanpur 220kV B/C Non Numerical

160 MVA T/F‐I Non Numerical

220kV RAPPC 220KV Anta line Backup relay: Static relay(RAPDK3) Completed

NAPP‐SAMBHAL Completed
NAPP‐SIBHOLI Completed
NAPP‐DIBAI Completed
NAPP‐KHURJA Completed
NAPP‐ATRAULI Completed

New panels are available at S/s and 

replacement work is under process

Tender process is complete.

New panels are available at S/s and 

replacement work is under process

220kV NAPP
NPCIL

400 KV SS  Kasara,Mau

UP

400KV S/S MURAD NAGAR

400 KV S/S

Moradabad

220KV S/S Basti

400KV S/S Gorakhpur

Will be replaced by July24



Constituent 
Name

Name of Station Element Name Present Status Remark

SIDCUL line
Chamba line
Dharasu line-2

220kV Chamba Rishikesh line
HP 220kV MattaSidh 220kV transformer bank-1 & 2 Static relay

220 kV GSS Sanganer 220 kV HEERAPURA  Static

220 KV HEERAPURA  Static Replaced by numerical relay
220 kV Makrana Static

220 kV Heerapura Static

220 kV Reengus Line Static

220 kV Manoharpur Line Static Replaced by numerical relay
220 kV Alwar Line Static

220 kV SawaiMadhopur Line Static

220 kV Bassi-I Line Static

220 kV Bassi-II Line Static

220 kV Alwar Line Static

220 kV Mandawar Line Static

220KV BHARATPUR GSS 220 KV DHOLPUR Static Replaced by numerical relay

220 KV GSS SAKATPURA 220 kV ANTA(NTPC) Static

220 kV BARAN Static

220 kV SAKATPURA Static

220 kV RANPUR Static

220 kV Jhalawar Static

220 KV GSS JHALAWAR 220 kV Modak Static

220KV GSS HINDAUN 220KV Sikrai Line Static relay defective

220KV GSS DHOLPUR 220 kV DCPP Static Replaced by numerical relay

220 KV GSS Reengus 220 KV Laxmangarh Static

220KV NOKHA Static

220KV KUCHERA Static

220KV GSS Kankroli 220 KV  PGCIL-I Static

220 KV GSS SIROHI 220 KV (400) KV PGCIL Bhinmal Static

220 KV GSS SIROHI 220 KV Jalore Static

220 KV GSS BHINMAL 220 KV (400) KV PGCIL Bhinmal-I Static

220 KV GSS BALI 220kV Sirohi Static Replaced by numerical relay

220 KV STPS-I Static

220 KV STPS-II Static

220 KV Hanumangarh Line Static

220 KV GSS Sri Ganganagar 220 KV  Hanumangarh Line Static Replaced by numerical relay

220 KV GSS Hanumangarh 220 KV Suratgarh Static

220KV GSS Ratangarh 220KV Rawatsar Static

220KV GSS Ratangarh 220KV Halasar Static

220KV GSS Ratangarh 220KV InterConnector-I Static

220KV GSS Ratangarh 220KV InterConnector-II Static

220KV GSS Sujangarh 220KV Ratangarh Static

220 KV GSS Bikaner 220 KV Badnu Line Static

220 KV GSS Bikaner 220 KV Interconnector-I Line Static

220 KV GSS Bikaner 220 KV Spare Line Static

220/66kV 100 MVA PTF T-1 Electromechanical
Working properly, need to be replace with 
numerical relay

220/66kV 100 MVA PTF T-1 A
Electromechanical Except Differential relay 
(Numerical)

Working properly, need to be replace with 
numerical relay

220kV Bus-Coupler All relays are Numerical
New 220 KV C&R panel replaced on dated 
26.05.2022

220/66kV 100 MVA PTF T-1 A
Electromechanical Except Differential relay 
(Numerical)

Working properly, need to be replace with 
numerical relay

100 MVA 220/66 KV T/F T-1 All relays are electromechical and static
New C&R panel laying at S/Stn.for 
commissioning

220 KV Bus Coupler Electromechanical
Working properly, need to be replace with 
numerical relay

220 KV S/STnTepla 220KV Bus Coupler Electromechanical
Working properly, need to be replace with 
numerical relay

220KV Jorian -DCRTPP Ckt-1
Main-1 & Main-2 = Numerical all other 
Electromechanical

Working properly, need to be replace with 
numerical relay

220KV Jorian -DCRTPP Ckt-2
Main-1 & Main-2 = Numerical all other 
Electromechanical

Working properly, need to be replace with 
numerical relay

220KV Jorian -Shahbad Ckt-1
Main-1 & Main-2 = Numerical all other 
Electromechanical

Working properly, need to be replace with 
numerical relay

220 KV S/Stn Shahbad

Status of protection relay type 

Uttarakhand 220kV Rishikesh
Main-II is not installed

220 kV GSS Phulera

Rajasthan

220 kV GSS Kukas

220kV GSS Dausa

220 KV DAHRA

220KV GSS MODAK

220 KV GSS Nagour

220 KV GSS CHOMU

220 KV GSS Suratgarh

220kV Madanpur

Annexure-XIII



220KV Jorian -Shahbad Ckt-2
Main-1 & Main-2 = Numerical all other 
Electromechanical

Working properly, need to be replace with 
numerical relay

220KV Jorian -Abdullapur Ckt-1
Main-1 & Main-2 = Numerical all other 
Electromechanical

Working properly, need to be replace with 
numerical relay

220KV Jorian -Abdullapur Ckt-2
Main-1 & Main-2 = Numerical all other 
Electromechanical

Working properly, need to be replace with 
numerical relay

220/66, 160MVA T/F T-1
Defferntial Relay = Numerical all other 
Electromechanical

Working properly, need to be replace with 
numerical relay

220/66, 100MVA T/F T-2 All Electromechanical
Working properly, need to be replace with 
numerical relay

220/66, 100MVA T/F T-3
Defferntial & REF Relay = Numerical all other 
Electromechanical

Working properly, need to be replace with 
numerical relay

220 KV BAKANA–SALEMPUR CKT-I All electromechanical type,except DPR relays
Working properly, need to be replace with 
numerical relay

220 KV BAKANA–SALEMPUR CKT-II All electromechanical type,except DPR relays
Working properly, need to be replace with 
numerical relay

220 KV SALEMPUR-NISSING CKT-I All electromechanical type,except DPR relays
Working properly, need to be replace with 
numerical relay

220 KV SALEMPUR-NISSING CKT-II All electromechanical type,except DPR relays
Working properly, need to be replace with 
numerical relay

220  KV BUS-COUPLER All electromechanical type
Working properly, need to be replace with 
numerical relay

220/66 KV 100MVA T/F T-I  
All electromechanical type,except Differential 
relays

Working properly, need to be replace with 
numerical relay

220/66 KV 100MVA T/F T-2  
All electromechanical type,except Differential 
relays

Working properly, need to be replace with 
numerical relay

220kV Nissing-PTPS Ckt-I
Main-1 & Main-2 = Numerical, other (O/C+E/F) 
Electromechanical

Only Backup relays are electromechenical

100 MVA 220/132kV T-8 
R.E.F & Differential relays are Numerical, other 
(O/C+E/F) Electromechanical 

Working properly, need to be replace with 
numerical relay

220 kV Bus-coupler Bus bar protection and panel relay are Numerical all relay are Numerical type

220 KV DCRTPP–UNISPUR CKT-I
Main-1 & Main-2 = Numerical, other (O/C+E/F) 
Electromechanical

Only Backup relays are electromechenical 
relays need to be replaced with numerical 

220 KV DCRTPP–UNISPUR CKT-II
Main-1 & Main-2 = Numerical, other (O/C+E/F) 
Electromechanical

Only Backup relays are electromechenical

220 KV KARNAL–UNISPUR LINE
Main-1 & Main-2 = Numerical, other (O/C+E/F) 
Electromechanical

Only Backup relays are electromechenical

220/132 KV 100 MVA T/F  T-1
R.E.F & Differential relays are Numerical, other 
(O/C) Electromechanical 

Working properly, need to be replace with 
numerical relay

220/132 KV 100 MVA T/F  T-2
R.E.F & Differential relays are Numerical, other 
(O/C) Electromechanical 

Working properly, need to be replace with 
numerical relay

220/132 KV 160 MVA T/F  T-4
R.E.F & Differential relays are Numerical, other 
(O/C) Electromechanical 

Working properly, need to be replace with 
numerical relay

100MVA 220/66kV T-1 differencial numerical, REF & Backup 
electromechanical

Working properly, need to be replace with 
numerical relay

100MVA 220/66kV T-2 differencial numerical, REF & Backup 
electromechanical

Working properly, need to be replace with 
numerical relay

100MVA 220/66kV T-7 differencial & Backup electromechanical, REF 
static

Working properly, need to be replace with 
numerical relay

220kV Palla - Sector 78 DPR numerical, Backup electromechanical Only Backup relays are electromechenical

220kV Palla - FGPP ckt-II DPR numerical, Backup electromechanical Only Backup relays are electromechenical

100 MVA 220/66 kV T-1 differencial numerical, REF & Backup 
electromechanical

Working properly, need to be replace with 
numerical relay

100 MVA 220/66 kV T-3 differencial numerical, REF & Backup 
electromechanical

Working properly, need to be replace with 
numerical relay

220 kV Pali-BBMB Samaypur Ckt 1 DPR numerical, Backup electromechanical Only Backup relays are electromechenical

220 kV Pali-BBMB Samaypur Ckt 2 DPR numerical, Backup electromechanical Only Backup relays are electromechenical

220 kV Pali-Sector 46 Ckt 1 DPR numerical, Backup electromechanical Only Backup relays are electromechenical

220 kV Pali-Sector 46 Ckt 2 DPR numerical, Backup electromechanical Only Backup relays are electromechenical

220 kV Pali-Sector 65 Ckt 1 DPR numerical, Backup electromechanical Only Backup relays are electromechenical

220 kV Pali-Badshahpur Ckt 2 DPR numerical, Backup electromechanical Only Backup relays are electromechenical

220 kV Pali-Sector 56 Ckt 1 DPR numerical, Backup electromechanical Only Backup relays are electromechenical

220 kV Pali-Sector 56 Ckt 2 DPR numerical, Backup electromechanical Only Backup relays are electromechenical

220/66kV 160MVA T-1 T/F differencial numerical, REF & Backup 
electromechanical

Working properly, need to be replace with 
numerical relay

220/66kV 100MVA T-2 T/F all electromechanical
Working properly, need to be replace with 
numerical relay

220kV Prithala Palwal Ckt I DPR numerical, Backup electromechanical Only Backup relays are electromechenical

220kV Prithala Palwal Ckt II DPR numerical, Backup electromechanical Only Backup relays are electromechenical

Sec 56-Sec 52A ckt 1
DPR numerical, Backup electromechanical Only Backup relays are electromechenical

Sec 56-Sec 52A ckt 2
DPR numerical, Backup electromechanical Only Backup relays are electromechenical

Sec 72-Sec 52A
DPR numerical, Backup electromechanical Only Backup relays are electromechenical

Sec 57-Sec 52A
DPR numerical, Backup electromechanical Only Backup relays are electromechenical

220KV Barhi-Sonepat Line DPR numerical, Backup electromechanical

220/132KV 100MVA T-3 T/F
Differencial,REF and O/C ,E/F relays are 
Electromechanical

220/132KV 100MVA T-4 T/F
Differencial,REF and O/C ,E/F relays are 
Electromechanical

220/132KV 100MVA T-5 T/F
Differencial,REF and O/C ,E/F relays are 
Electromechanical

220KV S/Stn Jorian

220 kv Salempur 

TS Division Karnal

220kV S/Stn Palla

220 kV S/Stn. Pali

Working properly and the respective C&R 
panels are to be changed with new C&R 
panels having all numerical /digital relays. 
The estimate 220/132KV 100MVA T-4 T/F is 
sanctioned and others is under preparation 
to replace the same.

220kV S/Stn Palwal

220kv S/Stn. Sector 52A GGM

220kV Sonipat

Haryana



220 KV Rohtak - Kabulpur line DPR numerical but E/F are conventional

220 KV Rohtak - Sampla line DPR numerical but E/F are conventional
220 KV Rohtak - PTPS Ckt-1 DPR numerical but E/F are conventional
220 KV Rohtak - PTPS Ckt-2 DPR numerical but E/F are conventional

100 MVA, 220/132 KV T-3 T/F,
Differential relay numerical but O/C 
conventional.

100 MVA, 220/132 KV T-4 T/F,
Differential relay numerical but O/C and REF 
conventional.

100 MVA, 220/132 KV T-6 T/F,
Differential relay numerical but O/C and REF 
conventional.

220kV Bus-Coupler all  relays are conventional The Numerical O/c has been replaced.

220 Kv Nuna Majra-Sampla Ckt-1 DPR  Numerical, Earth fault  electromechanical

220 Kv Nuna Majra-Sampla Ckt-2 DPR  Numerical, Earth fault  electromechanical

220 Kv Nuna Majra-PGCIL Ckt-1 DPR  Numerical, Earth fault  electromechanical

220 Kv Nuna Majra-PGCIL Ckt-2 DPR  Numerical, Earth fault  electromechanical

220 Kv Nuna Majra-Sector-107 DPR  Numerical, Earth fault  electromechanical

220 Kv Nuna Majra-Daultabad DPR  Numerical, Earth fault  electromechanical

100 MVA,220/132 KV T/F T-1
Differential and REF Numerical,Non directional 
Over Current  Electromechanical

100 MVA,220/132 KV T/F T-2
Differential and REF Numerical,Non directional 
Over Current  Electromechanical

100 MVA,220/132 KV T/F T-4
Differential and REF Numerical,Non directional 
Over Current  Electromechanical

The Numerical O/c has been replaced.

The relay has been replaced with the 
numerical relay.

220kV Nuna Majra

Working properly, need to be replace with 
numerical relay in Phased manner. 
The estimates is under sanction to replace 
the same.

220kV Rohtak



400 KV MORADABAD - RAMPUR LINE LBB- ABB(RAICA) / STATIC UNDER PGCIL

400 KV MORADABAD - KASHIPUR 
LINE

LBB- English Electric(CTIG) / Electromechnical

 400 KV, TRANSFER BUS LBB- English Electric(CTIG) / Electromechnical

400 KV, BUS COUPLER LBB- English Electric(CTIG) / Electromechnical

220kV S/S
 BARAUT

220/132kV 200MVA TRANSFORMER-1 REF Protection - Electromechanical 

220kV S/S
 BAGHPAT

220/132kV 160MVA TRANSORMER-1 Backup (L.V. Side) - Electromechanical

220 kV KHURJA 220/132Kv 200MVA Transformer-I REF-Static

220 kV DEBAI 220/132Kv 100MVA Transformer-I Numerical

220 kV Jahangirabad 220/132Kv 160MVA Transformer-I REF-Static

 220KV LONI LINE O/C & E/F RELAY IS ELECTROMECHANICAL.        
220KV FARID NAGAR LINE O/C & E/F RELAY IS ELECTROMECHANICAL.        
220KV INTER CONNECTOR-I MURAD 
NAGAR LINE

O/C & E/F RELAY IS ELECTROMECHANICAL.        

220KV INTER CONNECTOR-II MURAD 
NAGAR LINE

O/C & E/F RELAY IS ELECTROMECHANICAL.        

220KV SAHIBABAD LINE O/C & E/F RELAY IS ELECTROMECHANICAL.        
220KV PRATAP VIHAR LINE O/C & E/F RELAY IS ELECTROMECHANICAL.        
 220KV TBC O/C & E/F RELAY IS ELECTROMECHANICAL.        
400KV TBC O/C & E/F RELAY IS ELECTROMECHANICAL.        
 400KV ALIGARH LINE LBB RELAY IS ELECTROMECHANICAL.
400KV ATOUR LINE LBB RELAY IS ELECTROMECHANICAL.

220KV S/S MURAD NAGAR 220KV BUS COUPLER O/C RELAY IS ELECTROMECHANICAL 
400KV TBC Electromechanical
220KV TBC Electromechanical

220KV S/S  Barahua 220KV PGCIL Back up relay electromechenical
220 KV Basti Tanda line 67N(2TJM12)(Electromechanical)

63MVA Transformer-II HV Side directional o/c&e/f(Electromechanical)

200MVA, 400/132KV ICT-1st REF & Over flux relay Electromechanical
200MVA, 400/132KV ICT-2nd REF & Over flux relay Electromechanical

220 KV SS Substation Hafizpur 
Azamgarh 

160 MVA ICT -1 Electromechanical( EE Make)
Replaced with Siemens make numerical 
relay on 16.10.2023

220kV Khara Electromechanical
process of replacing electrochemical relay 
with numerical relay has been started, it will 
be completed within 2-3 months. 

220kV Gokul 160MVA ICT-1 Electromechanical (Diff and O/C)

220kV Meetai 200MVA ICT-1 Electromechanical (E/F and O/C), Diff:Static
200MVA ICT-2 Electromechanical (E/F and O/C), Diff:Static

220kV Atrauli 160MVA ICT-1 Electromechanical + Numerical

160MVA ICT-2 Electromechanical + Numerical

220kV Mainpuri 160MVA ICT-1 Electromechanical(REF) + Numerical

160MVA ICT-2 Electromechanical(REF) + Numerical
220kV Panki 220kV Bus coupler Electromechanical Under process 
400kV S/S Sultanpur 240 MVA ICT-II Non Numerical

50 MVAR Obra Line Reactor Non Numerical
220kV S/S Sultanpur 220kV B/C Non Numerical

160 MVA T/F-I Non Numerical
220kV RAPPC 220KV Anta line Backup relay: Static relay(RAPDK3) Completed

NAPP-SAMBHAL Completed
NAPP-SIBHOLI Completed
NAPP-DIBAI Completed
NAPP-KHURJA Completed
NAPP-ATRAULI Completed

Tender process is complete.

New panels are available at S/s and 
replacement work is under process

Will be replaced by July24

220kV NAPPNPCIL

400 KV SS  Kasara,Mau

UP

400KV S/S MURAD NAGAR

400 KV S/S
Moradabad

220KV S/S Basti

400KV S/S Gorakhpur

New panels are available at S/s and 
replacement work is under process



Tenetative date for 
replacement of relay

Any other remarks

220KV S/S Shahjahanpur 220KV Gola line 220KV Backup Relay Electromechanical 30.06.2024

220KV S/S Hardoi 220KV Shahjahanpur line 220KV Backup Relay Electromechanical 31.07.2024

132 KV Balrampur-Utraula line 132 kV Electromechnical 30.05.2024

132 KV Balrampur- Chini Mill line 132 kV Electromechnical 30.05.2024

5 MVA Ist(33 KV) 33 kV Electromechnical 30.05.2024

5 MVA Iind(33 KV) 33 kV Electromechnical 30.05.2024

400 KV UNNAO 
MOHANLALGANJ LINE

400 KV STATIC(ABB RXEG21) 31.09.2024

400 KV UNNAO BAREILLY 1 
LINE

400 KV STATIC(ABB RXEG21) 31.09.2024

400 KV UNNAO BAREILLY 2 
LINE

400 KV STATIC(ABB RXEG21) 31.09.2024

400kV UNNAO- PANKI LINE 400 KV STATIC(ABB RXEG21) 31.09.2024

400 KV UNNAO AGRA LINE 400 KV STATIC(ABB RXEG21) 31.09.2024

400/220 KV 315  MVA ICT -1 400/220kV
STATIC(ABB RADSB,RATUB,RADHD), 

Electromechnical(TJM12)
31.09.2024

50MVAR LINE REACTOR ON 
400KV AGRA, BAREILLY-I, 

400 KV STATIC(ABB RADHA,RAKZB,RADHD) 31.09.2024

63MVAR BUS REACTOR 400 KV STATIC(ABB RADHA,RAKZB,RADHD) 31.09.2024

220 KV UNNAO-BITHOOR LINE 220KV STATIC(ABB RXPE+RXIG) 31.09.2024

220 KV UNNAO-RPH LINE 220KV STATIC(ABB RXPE+RXIG) 31.09.2024

220 KV UNNAO-GIS KANPUR 
ROAD LINE

220KV STATIC(ABB RXPE+RXIG) 31.09.2024

220/132 KV 160  MVA ICT -1 220/132kV
STATIC(ABB RADSB,RATUB,RADHD), 

Electromechnical(TJM12)
31.09.2024

220/132 KV 160  MVA ICT -2 220/132kV
STATIC(ABB RADSB,RATUB,RADHD), 

Electromechnical(TJM12)
31.09.2024

132kV TRT-1 132kV
Electro-Mechanical (EASUN REYROLLE 

(TJM12))
31.09.2024

132kV TRT-2 132kV
Electro-Mechanical (EASUN REYROLLE 

(TJM12))
31.09.2024

132kV RAHIMABAD 132kV
Electro-Mechanical (EASUN REYROLLE 

(2TJM12))
31.09.2024

132kV SGPGI-1 132kV
Electro-Mechanical (EASUN REYROLLE 

(2TJM12))
31.09.2024

132kV BIJNOUR 132kV
Electro-Mechanical (EASUN REYROLLE 

(2TJM12))
31.09.2024

200MVA T/F-2 132kV
Electro-Mechanical (AREVA 

(CAG14AF12A))
31.09.2024

400/220kV, 240MVA ICT-II 400/220kV
Diff.:- (English Electric- DTH32), 

O/C&E/F:- (English Electric type-CDD)
31.08.2024

50MVAR Obra line Reactor 400kV
Diff.:- (English Electric type-CAG), 

Backup:- (English Electric type-YTG33)
30.09.2024

220kV Bus Coupler 220kV English Electric type-CDG 31.07.2024

220/132kV, 160MVA T/F-I 220/132kV

Diff.:- (English Electric 
DMH3232DF1A5), O/C&E/F (HV):- 

(English Electric CDG 61EG8081BX), 
O/C&E/F (LV):- (English Electric CDG 
31EG164A5), REF:- (English Electric 

CAG 14AF12A)

30.06.2024

315 MVA ICT-1 400/220KV
Diff/ REF/ Over flux,/ LBB/ HV & LV 

Backup Relay Electromechanical 
Requisition of relay sent

80 MVAR Bus Reactor 400 KV
Diff/ REF/ Backup Impedance Relay 

Electromechanical 
Requisition of relay sent

220 KV CB GANJ Ckt-1 220 KV DIR E/F & LBB RELAY STATIC Requisition of relay sent

220 KV PANTNAGAR 220 KV DIR E/F & LBB RELAY STATIC Requisition of relay sent

220 KV PILIBHIT CKT-2 220 KV DIR E/F & LBB RELAY STATIC Requisition of relay sent

220 KV S/S CB Ganj 200/132 KV 200 MVA T/F-II 220KV
Main Reyrolle Duo Bias M / 

Backup(ERL-Electro Mechanical)
Requisition of relay sent

220 KV CHINHAT
220/132 KV 200 MVA T/F-II 
ADITYA

220KV
ELECTROMECHENICAL (ESUN 

REYROLL, 2TJM12,2TJM12)REF,HV 
&LV BU

220 KV GOMTINAGAR 220/33 KV 60 MVA T/F -I 220KV
ELECROMECHENICAL AREVA MAKE 

HV & LV REF

220/33 KV 60 MVA T/F -II 220KV
ELECROMECHENICAL AREVA MAKE 

HV & LV REF

220/33 KV 60 MVA T/F -III 220KV
ELECROMECHENICAL AREVA MAKE 

HV & LV REF

T&CD, Lucknow 6

400KV S/S Bareilly 

T&CD, Bareilly5

4

Details Of Protection Relay

S. No. Name of Substation Element Name Voltage Level
Protection Relays type

Static/Electromechnical

Status of Action being taken

Name of Division

30.05.2024
Main Distance Protection 
is Numerical but Back Up 
relay is Electromechanical

132 KV Sub Station 
Mankapur

132 KV Sub Station Utraula 30.05.2024
Main Distance Protection 
is Numerical but Back Up 
relay is Electromechanical

400kV S/S Sultanpur

220kV S/S Sultanpur

T&CD, Sultanpur

132 kv MCM line 132 kV Electromechnical

3

220kV Sarojini Nagar

132 KV Sub Station Utraula 132 kV Electromechnical

1

2 T&CD, Gonda

400/220kV UNNAO

220/132kV UNNAOT&CD, Sarojini Nagar

T&CD, Shahjahanpur

132 KV Sub Station 
Balrampur

132 KV Sub Station 
Mankapur



Sr. No Station Name Voltage Level
Disturbance Recorder/Station 

Event logger healthy (Yes or No)
Standardisation (Yes or No) Time Sync (Yes or No) Remarks

Status of Recording Instruments (220kV & above stations)

Annexure-XIV

dell
Cross-Out



Sr No Element Name Outage Date Outage Time Reason

01-Aug-24 05:29 Phase to earth fault B-N. As per PMU and DR (Sakatpura), B-N fault occured, no auto-reclosing is observed. 
DR not recevied from Anta end.

09-Aug-24 22:37 Phase to earth fault B-N. As per PMU and DR (Sakatpura), B-N fault occured, no auto-reclosing is observed. 
DR not recevied from Anta end.

13-Aug-24 21:39 Phase to earth fault B-N. As per PMU and DR (Sakatpura), B-N fault occured, no auto-reclosing is observed. 
DR not recevied from Anta end.

14-Aug-24 08:33 Phase to earth fault B-N. As per PMU and DR (Sakatpura), B-N fault occured, no auto-reclosing is observed. 
DR not recevied from Anta end.

01-Aug-24 01:37 Phase to Phase Fault R-B. As per PMU & DR, R-N fault occured, no auto-reclosing is observed.
06-Aug-24 14:23 Phase to earth fault B-N. As per PMU & DR, B-N fault occured, no auto-reclosing is observed.
26-Aug-24 21:52 Phase to earth fault R-N. As per PMU & DR, R-N fault occured, no auto-reclosing is observed.

14-Aug-24 23:09 Phase to earth fault R-N. As per PMU and DR, R-N fault occurred with no A/R operation at Khurja end and 
successful A/R operation at NAPP end is observed. dat/cfg file of DR not received from NAPP end.

17-Aug-24 10:16 Phase to earth fault R-N. As per PMU and DR, R-N fault occurred with no A/R operation at Khurja end and 
successful A/R operation at NAPP end is observed. dat/cfg file of DR not received from NAPP end.

21-Aug-24 15:14
Phase to earth fault R-N. As per PMU, R-N fault occured, no auto-reclosing is observed. As per DR (Khurja 
end), R-N fault is observed in zone-3. As reported, line tripped on zone-3 distance protection from Khurja 
end only due to fault on 220kV Khurja-Debari line.

24-Aug-24 08:54 Phase to earth fault R-N. As per PMU and DR (NAPP end), B-N fault with no A/R operation is observed. DR 
of Khurja end not received.

24-Aug-24 20:54 Phase to earth fault R-N. As per PMU and DR, B-N fault with no A/R operation is observed. As reported, 
tripping time was 22:42hrs.

28-Aug-24 05:16 Phase to earth fault B-N. As per PMU, no fault is observed. As per DR of NAPP end, B-N fault is observed. DR 
not received from Khurja end. Dat/cfg file of DR not received from NAPP end.

01-Aug-24 03:37 Phase to earth fault R-N. As per PMU and DR (Saharanpur end), R-N fault with no A/R operation at 
Saharanpur end and successful A/R operation at Shamli end. DR of Shamli end not received.

11-Aug-24 22:09 Phase to earth fault R-N. As per PMU and DR, R-N fault with no A/R operation at Saharanpur end and 
successful A/R operation at Shamli end.

13-Aug-24 05:13 Phase to earth fault Y-N. As per PMU and DR, Y-N fault with no A/R operation at Saharanpur end and 
successful A/R operation at Shamli end.

17-Aug-24 23:58 Earth fault. As per PMU and DR (Shamli end), B-N fault with no A/R operation at Saharanpur end and 
successful A/R operation at Shamli end. DR of Saharanpur end not received.

03-Aug-24 01:53 Phase to earth fault Y-N. As per PMU, Y-N fault occured, no auto-reclosing is observed.

12-Aug-24 18:03 Phase to earth fault R-N. As per PMU and DR, R-N fault with unsuccessful A/R operation at Unnao end is 
observed.

28-Aug-24 04:37 Phase to earth fault R-N. As per PMU and DR, R-N fault is observed with A/R operation started from both 
ends. Line succussfully closed from agra end and finally line tripped from Unnao end.

28-Aug-24 08:05 Over Voltage. DR not received from both ends.

02-Aug-24 07:31 Phase to Phase Fault R-Y. As per PMU, R-Y fault is observed. DR of Bhadla end is not readable. DR not 
received from Merta end.

02-Aug-24 18:06 Phase to Phase Fault R-Y. As per PMU and DR (Merta end), R-Y fault is observed. DR of Bhadla end is not 
readable. Time sync issue in DR of Merta end.

04-Aug-24 15:37 Phase to Phase Fault Y-B. As per PMU, R-Y fault is observed. As per DR (Merta), Y-B fault is observed. DR of 
Bhadla end is not readable. Time sync issue in DR of Merta end.

13-Aug-24 15:48 Phase to Phase Fault Y-B. As per PMU, R-Y fault is observed. As per DR (Merta), Y-B fault is observed. DR of 
Bhadla end is not received.

27-Aug-24 17:44 DT received &amp; 86 relay operated at Merta end. As per PMU, no fault is observed only fluctuation in 
voltage is observed. DR of Bhadla end is not readable. DR of Merta end is not received.      

02-Aug-24 05:25 Phase to earth fault B-N. As per PMU and DR, Y-N fault with no A/R operation at Dadri end and successful 
A/R operation at Panipat end. Dat/cfg file of DR of Dadri end not received.

18-Aug-24 03:24 Earth fault. As per PMU and DR (Panipat end), Y-N fault with no A/R operation at Dadri end and successful 
A/R operation at Panipat end. DR of Dadri end not received.

20-Aug-24 10:51
Phase to earth fault R-N. As per PMU, B-N fault and unsuccessful auto-reclosing observed. As per DR of 
Dadri end, R-N fault is observed. As per DR of Panipat end, B-N fault with unsuccessful A/R operation at 
Panipat end is observed. Dat/cfg file of DR of Dadri end not received.

220 KV DandhariKalanI(PS)-Ludhiana(PG) (PSTCL) Ckt-2

220 KV Anta(NT)-Sakatpura(RS) (RS) Ckt-11

2

220 KV NAPP(NP)-Khurja(UP) (UP) Ckt-1

400 KV Dadri(NT)-Panipat(BB) (PG) Ckt-17

3

220 KV Saharanpur(PG)-Shamli(UP) (UP) Ckt-1

5 400 KV Agra-Unnao (UP) Ckt-1

400 KV Bhadla-Merta (RS) Ckt-16

4
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Sr No Incident/tripping Outage Date Outage Time Reason Remedial actions

06-Jul-24 12:15 Phase to earth fault B-N. As per PMU, fluctuation in voltage is observed, no fault in the system. DR not received from both ends.

07-Jul-24 16:37 Phase to earth fault B-N. As per PMU and DR (of Saharanpur end), B-N fault with no A/R operation at Saharanpur end and successful A/R 
operation at Khara end is observed. DR not received from Khara end.

08-Jul-24 19:41 Phase to earth fault R-N. As per PMU and DR (of Saharanpur end), R-N fault with delayed fault clearance time of 560ms and no A/R operation 
at Saharanpur end is observed. DR not received from Khara end.

18-Jul-24 17:06 Phase to earth fault B-N. As per PMU and DR (of Saharanpur end), Y-N fault with no A/R operation at Saharanpur end and unsuccessful A/R 
operation at Khara end is observed. DR not received from Khara end.

28-Jul-24 11:02 Phase to earth fault R-N. As per PMU, R-N fault occured, no auto-reclosing is observed.. As per DR (of Saharanpur end), R-Y fault is observed. 
Time sync issue in DR of Saharanpur end and DR not received from Khara end.

04-Jul-24 14:18 Phase to earth fault Y-N. As per PMU, R-N fault occured, no auto-reclosing is observed.

05-Jul-24 16:12 Phase to earth fault B-N. As per PMU, B-N fault and unsuccessful auto-reclosing observed. Auto-reclosing time is 600msec.

11-Jul-24 22:27 Transient fault. As per PMU, no fault is observed. As per DR of Bikaner end, Y-N fault is observed and line tripped on DT received from the 
remote end before completion of auto-reclosing action.

3 Multiple elements tripping event at Baghpat(PG) 
& Baghpat(UP)

1-Jul-24 21:37

 i)220kV Baghpat(UP) has main and transfer bus scheme at 220kV level.
 ii)During antecedent condiƟon, incoming power at Baghpat(UP) was approx. 80 MW through 220 KV Baghpat(PG)-Baghpat(UP) (UP) Ckt-1 & 

2. 220 KV Baghpat(PG)-Baghpat(UP) (UP) D/C, 220/132kV 160MVA ICT-1 and 220/132kV 100MVA ICT-2 were connected to 220kV main bus. 
220 KV Baghpat(PG)-Baghpat(UP) (UP) D/C is on the same towers. 

 iii)As per SCADA SOE, 220 KV Baghpat(PG)-Baghpat(UP) (UP) Ckt-2 tripped at 21:37:59.415hrs and 220 KV Baghpat(PG)-Baghpat(UP) (UP) Ckt-
1 tripped at 21:37:59.535 hrs.

 iv)As reported, at 21:37 hrs, 220 KV Baghpat(PG)-Baghpat(UP) (UP) Ckt-2 tripped on Y-B-N double phase to earth fault and line tripped on 
zone-1 distance protection operation from both ends. As per Baghpat(UP) reporting, initially a B-ph fault occurred on 220 KV Baghpat(PG)-
Baghpat(UP) (UP) Ckt-2 with fault current - 10.39kA in zone-1. At the same time, jumper at tower no 45 of 220 KV Baghpat(PG)-Baghpat(UP) 
(UP) Ckt-2 got broken which created line-line (Y-B) fault due to which line got tripped from both ends.  

 v)Further 220 KV Baghpat(PG)-Baghpat(UP) (UP) Ckt-1 also tripped on B-N phase to earth fault with fault current of ~9.7kA and fault distance 
of 11.8km from Baghpat(PG) end. As per DR of Baghpat(PG) end, B-N phase to earth fault with no A/R operation is observed and line tripped 
on zone-1 distance protection operation. Since there was no source remaining at 220kV Baghpat(UP) hence 220 KV Baghpat(PG)-Baghpat(UP) 
(UP) Ckt-1 didn’t trip from Baghpat(UP) end.  

 vi)As per PMU at Meerut(PG), Y-B phase to phase fault with fault clearance Ɵme of 80ms is observed.
 vii)Due to tripping of 220 KV Baghpat(PG)-Baghpat(UP) (UP) Ckt-1 & 2, Baghpat(UP) lost its connecƟvity from the grid and 220kV Baghpat(UP) 

S/s became dead. 
 viii) As per SCADA, change in demand of approx. 68 MW in UP control area. However, SLDC-UP reported 80MW load loss.  

A/R operation ot observed in 220 KV 
Baghpat(PG)-Baghpat(UP) (UP) Ckt-1 tripped on 
B-N fault.

18-Jul-24 11:01
 i)220/132kV Ziankote S/s have two bus at 220kV side i.e., main bus & reserve bus. 220kV Amargarh-Ziankote ckt-1&2 are on the same tower 

(D/C tower) and line length is ~21.4km.
 ii)During antecedent condiƟon, 220kV Amargarh(INDIGRID) –Ziankote(JK) D/C was carrying 109 MW each and feeding Ziankote load. 

26-Aug-24 13:53

 i)220/132kV Ziankote S/s have two bus at 220kV side i.e., main bus & reserve bus. 220kV Amargarh-Ziankote ckt-1&2 are on the same tower 
(D/C tower) and line length is ~21.4km.

 ii)During antecedent condiƟon, 220kV Amargarh(INDIGRID) –Ziankote(JK) D/C was carrying 104 MW each and feeding Ziankote load. 
 iii)As reported, at 13:53 hrs, 220 KV Amargarh(INDIGRID)-Ziankote(JK) (PDD JK) Ckt-2  tripped from both ends on R-Y phase to phase fault 

with fault distance of 6.6km and fault current of Ir=~2.15kA & Iy=~2.37kA from Ziankote(JK) end. 220 KV Amargarh(INDIGRID)-Ziankote(JK) 
(PDD JK) Ckt-1 tripped only from Amargarh(INDIGRID) end on the same R-Y phase to phase fault (Exact reason of fault is yet to be received).

 iv)As per DR of Amargarh(INDIGRID) end of 220 KV Amargarh (INDIGRID)-Ziankote(JK) (PDD JK) Ckt-1, R-Y phase to phase fault is observed in 
zone-2 with fault current of Ir=~2.5kA & Iy=~2.1kA.

 v)As per DR of Amargarh(INDIGRID) end of 220 KV Amargarh (INDIGRID)-Ziankote(JK) (PDD JK) Ckt-2, R-Y phase to phase fault is observed in 
zone-1 with fault current of Ir=~5.2kA & Iy=~4.9kA.

 vi)As confirmed by Amargarh(INDIGRID), in view of non-availability of carrier communicaƟon and A/R scheme at Ziankote end, A/R has been 
kept disabled at Amargarh end and time delay of Z-2 also kept as instantaneous at Amargarh end. 

 vii)As per PMU at Amargarh(PG), R-Y phase to phase fault which cleared within 120 msec is observed.
 viii)As per SCADA, change in demand of approx. 180MW is observed in J&K control area. 

5 Multiple elements tripping event at Patiala(PG) 19-Jul-24 18:50

 i)400/220kV PaƟala(PG) has one and half bus scheme at 400kV level and double main & transfer bus scheme at 220kV level. 
 ii)During antecedent condiƟon, 400/220kV 315 MVA ICT-1 & 500 MVA ICT-3, 220kV Bahadurgarh-I, Nabha-I, Ablowal-I were connected at 

220kV Bus-1 and 400/220kV 315 MVA ICT-2 & 500 MVA ICT-4, 220kV Bahadurgarh-II, Nabha-II, Ablowal-II were connected at 220kV Bus-2. 
400/220kV ICT-1,2,3 & 4 were carrying approx. 156MW, 153MW, 243MW & 238 MW respectively. 220kV D/C to Nabha, Bahadurgarh & 
Ablowal were carrying approx. 171MW, 98MW & 127MW respectively per circuit.

 iii)As reported at 18:50 hrs, B-N phase to earth fault occurred on 220 KV PaƟala(PG)-Nabha(PS) (PSTCL) Ckt-1. Fault locaƟon was ~7.3km 
from Nabha end. Distance protection at Patiala end sensed fault in Z-2 and initiated tripping command however, breaker at Patiala end failed 
to open. This further led to the operation of LBB protection of Nabha-I bay at Patiala(PG).

 iv)On the result of LBB protecƟon operaƟon, 400/220kV 315 MVA ICT-1, Ablowal-I, bus coupler tripped however, 400/220kV 500 MVA ICT-3 
& 220kV Bahadurgarh-I didn’t trip.

 v)Further, 400/220kV 500 MVA ICT-3 tripped on over current earth fault protecƟon operaƟon and 220kV Bahadurgarh-I tripped from 
Bahadurgarh end only.

 vi)Further, at the same Ɵme, Nabha-II, Ablowal-II also tripped due to overloading. 
 vii)At 18:50:33 hrs, 220 KV Bahadurgarh(PS)-PaƟala(PG) (PSTCL) Ckt-2 tripped on another B-N fault. As reported, fault occurred due to 

conductor snapping at distance ~1.5km from Bahadurgarh end.
 viii)As per PMU at PaƟala(PG), B-N phase to earth fault at 18:50:15 hrs & 18:50:33 hrs with fault clearance Ɵme of 2400 msec at 18:50:15 hrs 

and 120 msec at 18:50:33 hrs is observed. 
 ix)As per SCADA, change in demand of approx. 245MW is observed in Punjab control area. 
 x)As reported by POWERGRID(NR-2), CB operaƟng mechanism problem of 220kV Nabha-I line has been recƟfied and reason of non-tripping 

of 400/220kV 500 MVA ICT-3 & 220kV Bahadurgarh-I at Patiala(PG) on LBB operation is under investigation. 

Status of replacement of bus bar relay

6
Multiple elements tripping event at 
Mandaula(PG), Bawana(DTL) & Maharani 
Bagh(PG)

28-Jul-24 18:24

 i)400 KV Mandaula(PG)-Maharani Bagh(PG) (DTL) D/C and 400 KV Bawana(DTL)-Maharani Bagh(PG) (DTL) D/C are on same towers.
 ii)During antecedent condiƟon, incoming power at Maharani Bagh(PG) through 400 KV Mandaula(PG)-Maharani Bagh(PG) (DTL) D/C and 400 

KV Bawana(DTL)-Maharani Bagh(PG) (DTL) Ckt-1 was approx. 295 MW and 292 MW respectively (as per SCADA). 
 iii)As reported, at 18:24 hrs, 400 KV Bawana(DTL)-Maharani Bagh(PG) (DTL) Ckt-1 and 400 KV Mandaula(PG)-Maharani Bagh(PG) (DTL) Ckt-2 

tripped on Y-B phase to phase fault and at the same time 400 KV Mandaula(PG)-Maharani Bagh(PG) (DTL) Ckt-1 also tripped from 
Mandaula(PG) end (reason of tripping is yet to be received).

 iv)During patrolling of Ckts, it was found that Y-B phase to phase fault occurred on 400 KV Bawana(DTL)-Maharani Bagh(PG) (DTL) Ckt-1 and 
400 KV Mandaula(PG)-Maharani Bagh(PG) (DTL) Ckt-2 due to kite thread.

 v)As per PMU at Maharani Bagh(PG), Y-B followed by Y-B phase to phase fault with fault clearing Ɵme of 120msec & 120msec is observed.
 vi)As per DR of Bawana(DTL) end of 400 KV Bawana(DTL)-Maharani Bagh(PG) (DTL) Ckt-1, Y-B phase to phase fault (Iy=~9.8kA & Ib=~10.3kA) 

sensed in zone-2 with carrier signal received is observed. Fault distance was 39.58km from Bawana(DTL) end (as reported).  
 vii)As per SCADA, change in demand of approx. 95 MW in Delhi control area.

Reason of tripping of 400 KV Mandaula(PG)-
Maharani Bagh(PG) (DTL) Ckt-1

7 Multiple elements tripping event at Nara(UP) 11-Aug-24 18:25

 i)220kV Nara(UP) has main and transfer bus scheme at 220kV level.
 ii)During antecedent condiƟon, loading at Nara(UP) S/s was approx. 80 MW. Loading of 220/132kV 160 MVA ICT-1 & 220/132kV 200 MVA ICT-

2 at Nara(UP) S/s were approx. 35 MW and 45 MW respectively. 
 iii)As reported, at 18:25 hrs, 220 KV Meerut(PG)-Nara(UP) (PG) Ckt tripped from Meerut(PG) end on B-N phase to earth fault with fault 

distance of 10.5 km (33.02%) from Meerut(PG) end with fault current of Ib=14.05kA.
 iv)On this fault, B-phase pole of CB of 220 KV Meerut(PG)-Nara(UP) (PG) Ckt at Nara(UP) end got stuck and could not open properly. On this, 

LBB of Meerut bay at Nara(UP) S/s operated which led to tripping of 220kV line from Nara(UP) to Roorkee(UK), 200/132kV 160 MVA ICT-1 and 
200 MVA ICT-2 at Nara(UP) S/s.

 v)As reported, during inspecƟon (at Nara(UP) S/s) it was found that tripping command was issued to both 220kV Muzaffarnagar and 220kV 
Jansath bay also but their breakers were not tripped (cable found broken) hence both these lines were tripped from other end in zone -3.

 vi)As per PMU at Muzaffarnagar(UP), B-N phase to earth fault with delayed fault clearance Ɵme of 1240msec is observed.
 vii)As per DR of Meerut end of 220 KV Meerut(PG)-Nara(UP) (PG) Ckt, B-N phase to earth fault with fault current of Ib=~12.3kA with 

unsuccessful A/R operation is observed. Zone-1 distance protection operated from Meerut(PG) end.
 viii) Due to LBB operaƟon at Nara(UP) S/s and tripping of 220 KV Nara-Jansath (UP) Ckt & 220 KV Nara-Muzaffarnagar (UP) Ckt from remote 

ends, Nara(UP) S/s lost its connectivity from Grid which led to blackout at 220kV Nara(UP) S/s.
 ix) As reported, no fault record found at Nara(UP) S/s. During inspecƟon, it was found that DC main fuse of relay panel was blown off. 
 x) As per SCADA, change in demand of approx. 70 MW & 40 MW in UP and UƩarakhand control area respecƟvely. However, SLDC-UP has 

reported load loss of approx. 80 MW at Nara(UP) S/s.

Status of work related to relay communication 
cables replacement of Muzaffarnagar & Jansath 
Ckt bay at Nara(UP) S/s.

Multiple elements tripping event at Ziankote(J&K) 
& Amargarh(INDIGRID)

Status of carrier communication and A/R 
scheme implementation at Ziankote end. Z-2 
time delay setting at Amargarh end.

4

1
Frequent tripping of 220 KV Khara(UP)-
Saharanpur(PG) (UP) Ckt-1 during July24

static/electromechanical relays at Khara(UP) will 
be replaced by numerical relay

2 Frequent tripping of 400 KV Bikaner-Bhadla (RS) 
Ckt-1 during July24

a) issue in BCU at Bikaner end due to which 
command is not reaching to breaker. 
b) dead time setting in A/R, it seems that it is 
kept as 600msec which need to be ~1sec
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8 Multiple elements tripping event at Vishnuparyag 
HPS

25-Aug-24 04:25

 i)During antecedent condiƟon, 400 kV Muzaffarnagar(UP)-Vishnuprayag(UP) (UP) Ckt, 110 MW Unit-1 & 4 at Vishnuprayag(UP) were 
connected to 400kV Bus-1 at Vishnuprayag(UP) and 400 kV Alaknanda(UP)-Vishnuprayag(UP) (UP) Ckt, 110 MW Unit-2 & 3 at 
Vishnuprayag(UP) were connected to 400kV Bus-2 at Vishnuprayag(UP). 400 kV Vishnuprayag (UP)- Muzaffarnagar(UP) (UP) Ckt, 400kV 
Alaknanda-Muzaffarnagar ckt and 400kV Vishnuprayag-Alaknanda ckt were carrying ~343 MW, ~462 MW & 86 MW respectively.

 ii)As reported, at 04:25 hrs, 400 kV Muzaffarnagar(UP)-Vishnuprayag(UP) (UP) Ckt tripped on Y-B  phase to phase fault. Fault occurred due to 
tree falling on the line between tower location no. 102 & 103, tower base at location no. 102 also got damaged due to land slide. Fault 
distance was ~225km (~79%) from Muzaffarnagar end.

 iii)Further aŌer ~50msec, 400kV bus coupler at Vishnuprayag HEP tripped on over current stage-2 (DT) protecƟon operaƟon.
 iv)With the tripping of 400kV Bus coupler at Vishnuprayag HEP, 110 MW Unit-1 & 4 at Vishnuprayag HEP also tripped due to loss evacuaƟon 

path.
 v)As per PMU at Muzaffarnagar(UP) and line DR files, Y-B phase to phase which cleared within 80msec is observed. Fault was in Z-1 from 

Vishnuprayag end. 
 vi)As per SCADA, generaƟon loss of ~220MW occurred at 110 MW Unit-1 & 4 at Vishnuprayag HEP due to tripping of 110 MW Unit-1 & 4.
 vii)As tower base at locaƟon no. 102 of 400 kV Muzaffarnagar(UP)-Vishnuprayag(UP) (UP) Ckt damaged during the event, line was taken 

under emergency shutdown after the event. Unit-1&4 were revived by 06:00 hrs and taken into service through 400kV Bus-2. Generation 
evacuated through 400kV Vishnuprayag-Alaknanda ckt & 400kV Alaknanda-Muzaffarnagar ckt path.

 viii)400 kV Muzaffarnagar(UP)-Vishnuprayag(UP) (UP) Ckt was revived at 17:33 hrs on 27.08.024. 400kV Bus-1 was also taken into service 
with the revival of 400 kV Muzaffarnagar(UP)-Vishnuprayag(UP) (UP) Ckt.

Status of remedial action taken for issue of O/C 
protection applied on bus coupler at 
Vishnuprayag.

9 Multiple elements tripping event at Bawana(DV), 
Mundka (DV) & Maharanibagh(PG)

31-Aug-24 16:40

 i)400kV Bawana(DTL) S/s has one and half breaker bus arrangement at 400kV level.
 ii)During antecedent condiƟon, incoming power at Bawana(DTL) through 400 KV Bawana-Mundka (DV) Ckt-1 & 2 were approx. 514MW & 

503MW respectively and outgoing power from Bawana(DTL) to Maharani Bagh(PG) through 400 KV Bawana(DV)-Maharanibagh(PG) (DTL) Ckt-
1 & 2 were approx. 294 MW & 294 MW.

 iii)As reported, at 16:40 hrs, 400 KV Bawana(DV)-Maharanibagh(PG) (DTL) Ckt-1 tripped on R-Y phase to phase fault with fault distance of 
4.71km and with fault current of Ir=~31.38kA & Iy=~29.27kA from Bawana end (Reason of fault is yet to be received). 400 KV Bawana(DV)-
Maharanibagh(PG) (DTL) Ckt-1 tripped on zone-1 distance protection from Bawana(DTL) end.

 iv)As per DR of Bawana(DTL) end of 400 KV Bawana(DV)-Maharanibagh(PG) (DTL) Ckt-1, R-Y phase to phase fault is observed with fault 
current of Ir=~31.3kA, Iy=~29.3kA and line tripped on zone-1 distance protection.

 v)As reported, the same fault sensed in zone-1 from Mundka(DTL) end and  400 KV Bawana-Mundka (DV) Ckt-1 & 2 tripped on zone-1 
distance protection from Mundka(DTL) end.

 vi)As per PMU at Maharani Bagh(PG), R-Y phase to phase fault with fault clearing Ɵme of 120msec is observed. 
 vii)As per SCADA, change in demand of approx. 105MW is observed in Delhi control area.
 viii)As reported by SLDC Delhi, the case of over reach of GE D60 relays at Mundka(DTL) S/s is already forwarded to GE company for analysis 

and necessary corrective recommendations.

Status of remedial action taken for issue of over 
reaching of distance relays at Mundka(DTL) end.



Category of 
Grid 

Disturbance

( GD-I to 
GD-V)

Date Time Generation 
Loss(MW)

Load Loss 
(MW)

1 GD-1

 1)220 KV Chinhat-Satrikh Road (UP) Ckt
 2)220 KV Chinhat-GomƟnagar (UP) Ckt
 3)220 KV Chinhat-Kursi Road (UP) Ckt
 4)220 KV Chinhat(UP)-Lucknow_1(PG) (UP) Ckt

Uttar Pradesh  PGCIL, UPPTCL 1-Jul-24 00:15

 i)220kV Chinhat(UP) has main and transfer bus scheme at 220kV level.
 ii)During antecedent condiƟon, incoming power at Chinhat(UP) was through  220kV Satrikh ckt (~100MW), Kursi Road ckt (~30MW) and Lucknow(PG) ckt (~80MW) and outgoing power was through 220kV 

Gomatinagar ckt (~30MW) and load at Chinhat(UP) S/s (~90MW). All 220kV lines and ICTs connected to 220kV main bus at Chinhat(UP) S/s. 220kV Chinhat-LMRC D/C is radial line from Chinhat(UP) S/s. 
 iii)As reported, at 00:15 hrs, LA of 220 KV Chinhat-Satrikh Road (UP) Ckt bay burst at Chinhat(UP) S/s which caused R-N phase to earth fault.
 iv)On this fault 220kV lines from Chinhat(UP) to Satrikh Road (UP), GomƟnagar (UP), Kursi Road (UP) & Lucknow_1(PG) tripped (Reason of tripping and type of protecƟon operated for all elements yet to 

receive).
 v)Due to these trippings at Chinhat(UP) S/s, 220kV Chinhat-LMRC D/C, 220/132kV ICT-1 & 2 became dead and blackout occurred at 220kV Chinhat(UP) S/s.
 vi)As per PMU at Lucknow(PG), R-N phase to earth fault with delayed fault clearance of 440msec is observed (reason for delayed fault clearance yet to receive).   
 vii)As per SCADA, change in demand of approx. 195 MW in UP control area.

0 195 440

2 GI-1
 1)220 KV Akal-Akal(Suzlon) (RS) Ckt-2
 2)220 KV Akal-Akal(Suzlon) (RS) Ckt-1
 3)220 KV Akal-Mulana (RS) Ckt

Rajasthan
RVPNL, 

Mulana, Suzlon
6-Jul-24 05:26

 i)400/220kV Akal(RS) has one and half breaker scheme at 400kV level and double main and transfer bus scheme at 220kV level.
 ii)During antecedent condiƟon, incoming power at Akal(RS) S/s through 220 KV Akal-Akal(Suzlon) (RS) D/C and 220 KV Akal-Mulana (RS) Ckt were approx. 235 MW and 125 MW respecƟvely.
 iii)As reported, at 05:26 hrs, R-phase conductor of 220 KV Akal-Akal(Suzlon) (RS) ckt-2 broke at a distance of approx. 160m from Akal(RS) S/s which caused R-N phase to earth fault and subsequently 220 KV 

Akal-Akal(Suzlon) (RS) ckt-2 tripped on zone-1 distance protection from Akal(RS) end. 
 iv)As per PMU at ASPS1(IP), R-Y phase to phase fault followed by R-N phase to earth fault with fault clearance Ɵme of 80msec and 80msec respecƟvely are observed.
 v)At the same Ɵme, 220 KV Akal-Akal(Suzlon) (RS) Ckt-1 and 220 KV Akal-Mulana (RS) Ckt also tripped from Akal(RS) end ( Reason of tripping yet to be received).
 vi)During this event, dip in Rajasthan wind generaƟon of approx. 1800 MW is observed out of which approx. 1150 MW recovered within 10 minutes. (As per SCADA).
 vii)As per SCADA, no change in demand is observed in Rajasthan control area.
 viii)As per SCADA, change in Rajasthan wind generaƟon of approx. 168MW is observed.

650 0 80

3 GI-2
 1)400 KV Azamgarh-Mau (UP) Ckt
 2)400 KV Mau(UP)-Balia(PG) (PG) Ckt
 3)400/132 kV 200 MVA ICT 3 at Mau(UP)

Uttar Pradesh  PGCIL, UPPTCL 7-Jul-24 11:44

 i)220kV Mau(UP) has double main and transfer bus scheme at 400kV level.
 ii)During antecedent condiƟon, 400 KV Azamgarh-Mau (UP) Ckt, 400 KV Mau(UP)-Balia(PG) (PG) Ckt & 400/132 kV 200 MVA ICT-3 connected to 400kV bus-1 and 400kV Mau-Rasra (UP) ckt, 400/132/33kV 

 200MVA ICT-1 & 2 connected to 400kV bus-2. 400 KV Anpara_B(UPUN)-Mau(UP) (UP) Ckt was not in service during the event.
 iii)As reported, at 11:44 hrs, B-phase CT of 400 KV Azamgarh-Mau (UP) Ckt burst which caused bus fault on 400kV bus-1 which led to bus bar protecƟon operaƟon on 400kV bus-1 at Mau(UP) S/s (Reason 

for delayed operation of bus bar protection yet to be received).
 iv)As per PMU at Azamgarh(UP), B-N phase to earth fault converted into Y-B phase to phase fault with delayed fault clearance Ɵme of 560ms is observed (Reason for delayed fault clearance is yet to 

receive).
 v)Due to bus bar protecƟon operaƟon, all elements connected to 400kV bus-1 (400kV Azamgarh(UP) ckt, Balia(PG) ckt and 400/132 kV 200 MVA ICT-3) tripped at 400kV Mau(UP) S/s.
 vi)As per SCADA, change in demand of approx. 60 MW in UP control area. 
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4 GI-2

 1)400 KV Varanasi(PG)-Sahupuri(UP) (PG) Ckt-1
 2)400 KV Varanasi(PG)-Sahupuri(UP) (PG) Ckt-2
 3)400 KV Sahupuri(UP)-Biharshariff(PG) (PG) Ckt-1
 4)400 KV Sahupuri(UP)-Biharshariff(PG) (PG) Ckt-2
 5)400/220 kV 500 MVA ICT 2 at Sahupuri(UP)
 6)132 KV Sahupuri(UP)-Karamnasa(BS) (UP) Ckt-1

Uttar Pradesh  PGCIL, UPPTCL 10-Jul-24 15:54

 i)400/220kV Sahupuri(UP) has double main double scheme at 400kV and 220kV level.
 ii)During antecedent condiƟon at 15:52 hrs, 400 KV Varanasi(PG)-Sahupuri(UP) (PG) Ckt-2, 400 KV Sahupuri(UP)-Biharshariff(PG) (PG) Ckt-1 and 400/220 kV 500 MVA ICT-2 were connected to 400kV bus-1 

and 400 KV Varanasi(PG)-Sahupuri(UP) (PG) Ckt-1 and 400 KV Sahupuri(UP)-Biharshariff(PG) (PG) Ckt-2 were connected to 400kV bus-2 at 400kV Sahupuri(UP) S/s.  400/220 kV 500 MVA ICT-1 at 
Sahupuri(UP) is under installation (commissioning) process.

 iii)As reported, at 15:54 hrs, Y-N phase to earth fault occurred in GIS compartment at 400kV Sahupuri(UP) (exact locaƟon of fault is yet to be received). It is suspected that fault locaƟon was in the bay of 
400 KV Varanasi(PG)-Sahupuri(UP) (PG) Ckt-2 in GIS compartment at 400kV Sahupuri(UP).

 iv)On this fault, 400 KV Sahupuri(UP)-Biharshariff(PG) (PG) Ckt-1 & 2 (fault current Iy=~1.1kA from Sahupuri end) tripped only from Sahupuri(UP) end on zone-4 distance protecƟon. 400 KV Varanasi(PG)-
Sahupuri(UP) (PG) Ckt-1 & 2 (fault current Iy=~3.3kA from Varanasi end, Iy=~3.6kA from Sahupuri end) tripped only from Varanasi(PG) end on zone-2 distance protection and fault sensed in zone-4 from 
Sahupuri(UP) end. 400/220 kV 500 MVA ICT 2 at Sahupuri(UP) and also tripped (details of protection operation is yet to receive).

 v)As reported, from 15:27 hrs to 17:49 hrs, mulƟple 220 & 132kV line also tripped at 220kV Sahupuri S/s i.e. 220kV Sahupuri-Churk ckt, 220kV Sahupuri-Raja Talab ckt, 220kV Sahupuri(400kV)-
Sahupuri(200kV) interconnector, 132kV Sahupuri-Aliapur ckt, 132kV Sahupuri-Karamnasha ckt, 132kV Sahupuri-Chandauli ckt, 132kV Sahupuri-Sadat ckt and 132kV Sahupuri-Dhanapur ckt. Reason of 
tripping of these lines are yet to be received.

 vi)As per PMU at Varanasi(PG), at 15:54 hrs, Y-N phase to earth fault with delayed fault clearance Ɵme of 400msec is observed (Reason for delayed fault clearance is yet to receive).
 vii)As per SCADA, at 15:54 hrs, change in demand of approx. 100 MW in UP control area.
 viii)By 18:29 hrs, 400 KV Sahupuri(UP)-Biharshariff(PG) (PG) D/C and 400/220 kV 500 MVA ICT-2 were charged. 
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5 GI-2

 1)400/220 kV 500 MVA ICT 1 at Lucknow(UP)
 2)400/220 kV 500 MVA ICT 2 at Lucknow(UP)
 3)220kV Lucknow-Hardoi Road (UP) ckt
 4)220kV Lucknow-Unnao (UP) ckt
 5)220/132 kV 200 MVA ICT 1 at Lucknow(UP)
 6)220/132 kV 200 MVA ICT 2 at Lucknow(UP)

Uttar Pradesh UPPTCL 14-Jul-24 15:53

 i)220kV Lucknow(UP) has double main and transfer bus scheme at 220kV level.
 ii)During antecedent condiƟon, 400/220kV 500 MVA ICT-1 & 2, 220/132kV 200 MVA ICT-1 & 2, 220kV Lucknow-Hardoi Road (UP) ckt & 220kV Lucknow-Unnao (UP) ckt were connected to 220kV bus-1 and 

220kV lines from Lucknow(UP) to Bachrawan, Gomatinagar, Kanpur Road & 220/132kV 200MVA ICT-1 & 2 connected to 220kV bus-2 at 220kV Lucknow(UP) S/s. 220kV Lucknow-Kanpur Road (UP) ckt was 
not in service during the event.

 iii)As reported, at 15:53 hrs, R-N phase to earth fault occurred on 220kV bus-1 which led to tripping of all elements connected to 220kV bus-1 at 220kV Lucknow(UP). Bus bar protecƟon failed to operate 
and 400/220 kV 500 MVA ICT-1 & 2 tripped on LBB protection (Type of protection operated in tripping of other elements is yet to receive)    

 iv)As per PMU at Lucknow(PG), R-N phase to earth fault with delayed fault clearance Ɵme of 880ms is observed (Reason for delayed fault clearance is yet to receive).
 v)As per SCADA, change in demand of approx. 280 MW in UP control area. However, approx. 250 MW load loss in UP control area as per SLDC-UP. 
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6 GD-1

1) 220 KV Samaypur (BB)-Palli (HV) (HVPNL) Ckt-1
2) 220 KV Samaypur (BB)-Palli (HV) (HVPNL) Ckt-2
3) 220 KV Badshahpur (HV)-Palli (HV) (HVPNL) Ckt-1
4) 220 KV Badshahpur (HV)-Palli (HV) (HVPNL) Ckt-2
5) 220 KV Palla (HV) (Sec-46) -Palli (HV) (HVPNL) Ckt-1
6) 220 KV Palla (HV) (Sec-46) -Palli (HV) (HVPNL) Ckt-2
7) 220 KV Sector 52 (HV) (Sec-56 Gurgoan)-Palli (HV) (HVPNL) Ckt-1
8) 220 KV Sector 52 (HV) (Sec-56 Gurgoan)-Palli (HV) (HVPNL) Ckt-2

Haryana and 
Delhi

BBMB, HVPNL 16-Jul-24 22:10

 i)During antecedent condiƟon, 220 kV Palli S/S imporƟng load from 220 KV Samaypur (BB)-Palli (HV) (HVPNL) Ckt-1 & Ckt-2, 220 KV Badshahpur (HV)-Palli (HV) (HVPNL) Ckt-1 & ckt-2 and 220 KV Sector-56 
(Gurgaon) -Palli (HV) (HVPNL) Ckt-1 & Ckt-2 and feeding that load to 220 KV Palla (HV) (Sec-46) & 220 KV Palli (2*100MVA+1*160MVA) S/S.

 ii)As reported, to manage the line loading on sector-72 Gurgaon ckt, 220 KV Sector 52 (HV) (Sec-56 Gurgaon)-Palli (HV) (HVPNL) Ckt-1 was opened at 22:10 hrs on the instrucƟon of SLDC-Haryana. This led 
to sparking on the 220 KV Sector 52 (HV) (Sec-56 Gurgaon)-Palli (HV) (HVPNL) Ckt-2 at Palli S/S end.

 iii)At the same Ɵme, busbar protecƟon operated at 220kV Palli(HV) due to which all the elements connected to 220kV Bus-1 and 2 at Palli(HV) tripped and complete blackout occurred at Palli(HV) S/s.
 iv)As per PMU, R-Y phase to phase fault with delayed fault clearing Ɵme of 880 ms was observed. 
 v)As per SCADA, change in demand of approx. 600 MW and 980 MW in Delhi and Haryana control area respecƟvely were observed. However, as reported, approx. 400 MW load loss occurred at Palli & Sec-

46 (Faridabad). Rest of the change in demand is suspected due to stalling of induction motor.
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7 GD-1

1) 220 KV Khodri(UK)-Majri(HP) (UK) Ckt-1
2) 220 KV Khodri(UK)-Majri(HP) (UK) Ckt-2
3) 220 KV Khodri(UK)-Sarsawan(UP) (UP) Ckt
4) 220 KV Khodri(UK)-Saharanpur(UP) (UP) Ckt
5) 220 KV Khodri-Chhibro (UK) Ckt-1
6) 220 KV Khodri-Chhibro (UK) Ckt-2
7) 30 MW Khodri Unit-1, 2, 3 & 4
8) 60 MW Chhibro Unit-1, 2, 3 & 4

Uttarakhand
PTCUL, HPPTCL, 

UPPTCL
19-Jul-24 21:31

 i)During antecedent condiƟon, all the four 30MW units of Khodri and 60 MW units of Chhibro were running and total acƟve power generaƟon of Khodri and Chhibro was approx. 89 MW and 196 MW (as 
per SCADA). Total generation of Chhibro was evacuating through 220 KV Khodri-Chhibro (UK) Ckt-1 & 2.

 ii)As reported, at 21:31 hrs, while taking out 30MW Khodri Unit-2, B-phase pole of CB of Unit-2 did not open. This led to LBB protecƟon operaƟon which further resulted in tripping of all the elements 
connected to both the buses at 220kV Khodri(UK) and complete blackout occurred at 220kV Khodri(UK) S/s.

 iii)Due to tripping of 220 KV Khodri-Chhibro (UK) Ckt-1 & 2, 60 MW Chhibro Unit-1, 2, 3 & 4 also tripped due to loss of evacuaƟon path and complete blackout occurred at 220kV Chhibro(UK) S/s.
 iv)As per PMU, no fault was observed in the system. 
 v)As per SCADA, change in demand and generaƟon of approx. 30 MW and 300 MW respecƟvely in UƩarakhand control area were observed. 
 vi)As remedial acƟon taken, over hauling & tesƟng of generator CB has been performed and found saƟsfactory.
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8 GI-1

1) 220kV Bhadla(RS)-Saurya Urja Ckt-2
2) 220 kV Bus sectionalizer-I (Bay no. 09) 
3) 220 kV Bus Coupler-I (Bay no. 13)
4) 220kV Bhadla(RS)-RSDCL I Ckt-2

Rajasthan RVPNL 30-Jul-24 11:38

 i)400/220kV Bhadla(RS) has double main and transfer bus arrangement at 220kV side. 
 ii)During antecedent condiƟon, 220 kV Bhadla(RS)-Saurya Urja-2 and 220kV Bhadla(RS)-RSDCL I Ckt-2 were carrying approx. 242 MW & 128 MW respecƟvely (reported data).
 iii)As reported, at 11:38hrs, B-ph jumper of 220kV Bhadla(RS)-Saurya Urja Ckt-2 snapped from Main Bus at Bhadla(RS) which led to tripping of 220kV Bhadla(RS)-Saurya Urja Ckt-2. 
 iv)During the same Ɵme, 220 kV Bus secƟonalizer-I (Bay no. 09) and 220 kV Bus Coupler-I (Bay no. 13) at Bhadla(RS) also tripped due to B-N phase to ground fault (As per PMU, Y-N fault; phase sequence 

issue is observed).
 v)Further as reported, 220kV Bhadla(RS)-RSDCL I Ckt-2 also tripped from RSDCL I end only due to LBB operaƟon at the same Ɵme (exact reason of LBB operaƟon yet to be shared).
 vi)As per PMU at Bhadla(PG), Y-N phase to ground fault is observed with delayed fault clearing Ɵme of 160 ms.
 vii) As per SCADA, change in solar generaƟon of approx. 905MW is observed in Rajasthan control area. 
 viii)As reported by SLDC Rajasthan, approx. 370 MW of solar generaƟon loss occurred in Rajasthan control area and there is total approx. 730 MW reducƟon in solar generaƟon by RE plants connected at 

Bhadla(RS).

370 0 160

9 GI-1

 1)220/132kV 160MVA ICT-1 at Barn (JK)
 2)220/132kV 160MVA ICT-2 at Barn (JK)
 3)220/132kV 160MVA ICT-3 at Barn (JK)
 4)132kV Barn-Canal (JK) Ckt-1
 5)132kV Barn-Canal (JK) Ckt-2

Jammu and 
Kashmir

JK PDD 2-Aug-24 15:03

 i)As reported, at 15:03hrs, 220/132kV 160MVA ICT-1, 132kV Barn-Canal (JK) D/C tripped at Barn(JK) S/s on Y-B phase to phase fault which occurred on 132kV Barn-Canal (JK) D/C (exact reason, locaƟon of 
fault and type of protection operated is yet to be received).

 ii)As reported, due to tripping of ICT-1, the complete load shiŌed on 220/132kV 160MVA ICT-2 & 3 which led to tripping of 220/132kV 160MVA ICT-2 & 3 on overloading at Barn(JK) S/s.
 iii)As per PMU at Kishenpur(PG), Y-B phase to phase fault with fault clearing Ɵme of 120ms is observed.
 iv)As per SCADA, load loss of approx. 345MW occurred in J&K control area.
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10 GI-2

 1)400/220 kV 315 MVA ICT 1 at Muzaffarnagar(UP)
 2)400/220 kV 315 MVA ICT 2 at Muzaffarnagar(UP)
 3)400/220 kV 315 MVA ICT 3 at Muzaffarnagar(UP)
 4)400/220 kV 500 MVA ICT 4 at Muzaffarnagar(UP)
 5)220kV Muzaffarnagar-Charla (UP) Ckt
 6)220kV Muzaffarnagar-Jansath (UP) Ckt
 7)220kV Muzaffarnagar-Shamli (UP) Ckt
 8)220kV Muzaffarnagar-Khatauli (UP) Ckt

Uttar Pradesh UPPTCL 21-Aug-24 09:02

 i)During antecedent condiƟon, 400/220kV 315 MVA ICT-1, 400/220kV 500 MVA ICT-4, 220kV Muzaffarnagar-Shamli (UP) Ckt, 220kV Muzaffarnagar-Khatauli (UP) Ckt, 220kV Muzaffarnagar-Badhni kalan 
(UP) Ckt & 220/132kV 160MVA ICT-4 were connected to 220kV bus-1 and 400/220 kV 315 MVA ICT-2, 400/220 kV 315 MVA ICT-3, 220kV Muzaffarnagar-Charla (UP) Ckt, 220kV Muzaffarnagar-Jansath (UP) 
Ckt & 220/132kV 160MVA ICT-5 were connected to 220kV bus-2 at Muzaffarnagar(UP) S/s. Bus coupler of 220kV bus-1 and 220kV bus-2 was in ON condition and 220kV Muzaffarnagar-Nara (UP) Ckt was 
not in service (under shutdown) during the tripping event. 

 ii)As reported, at 09:02 hrs, R-N phase to earth fault occurred on 220kV Muzaffarnagar-Badhni kalan (UP) Ckt with fault distance of 3.8km from Muzaffarnagar(UP) end and 20.4km from Badhni kalan(UP) 
end. Fault was sensed in zone-1 from both ends.

 iii)On this fault 220kV Muzaffarnagar-Badhni kalan (UP) Ckt tripped from Badhni kalan end on zone-1 distance protecƟon on R-N fault. During fault clearing process at Muzaffarnagar(UP) end, R-phase CB 
interrupting chamber got damaged which resulted into continuation of sparking between R phase male contact and R phase dropper wire of breaker. The circuit breaker operated mechanically (auxiliary 
contacts operated properly) and thus breaker status reflected as OPEN. 

 iv)As breaker didn’t open completely (sparking between R phase male contact and R phase dropper wire of breaker was sƟll there), fault was not cleared yet. Due to conƟnuous fault feeding 400/220kV 
315MVA ICT-1 & 2 and 400/220kV 500 MVA ICT-4 tripped on directional earth fault protection and 400/220kV 315 MVA ICT-3 tripped on back up impedance protection. 220 kV Charla line, 220 kV Jansath 
line and 220 kV shamli line tripped from remote ends on zone-3 distance protection (it is confirmed from respective DRs also).

 v)Ideally, this fault would have been cleared by LBB protecƟon of Badhni kalan bay, but as CB status changed from ON to OFF due to proper operaƟon of breaker auxiliary contacts, LBB iniƟaƟon got reset.  
 vi)Further, as reported, bus bar protecƟon of 220kV bus-1 at Muzaffarnagar(UP) also operated aŌer 1 second of fault starƟng Ɵme due to persisƟng differenƟal current.
 vii)As per DR of bus bar protecƟon at Muzaffarnagar(UP), busbar protecƟon operated on 220kV bus-1 aŌer 1.05 second of fault starƟng Ɵme. On this, all remaining elements also tripped which were 

connected to 220kV bus-1 i.e. 220kV Muzaffarnagar-Khatauli (UP) Ckt, 220/132kV 160MVA ICT-4 and bus coupler of 220kV bus-1 and bus-2.
 viii) As per PMU at Meerut(PG), R-N phase to earth fault with delayed fault clearing Ɵme of 1080 msec is observed. 

 ix)As per SCADA, load loss of approx. 290 MW in UP control area. However, SLDC-UP reported load loss of 127 MW in UP control area.
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11 GD-1

 1)220 KV Abdullapur(PG)-Rajokheri (HV) (HVPNL) Ckt-1
 2)220 KV Abdullapur(PG)-Rajokheri (HV) (HVPNL) Ckt-2
 3)220 KV Shahbad-Rajokheri(HV)(HVPNL) Ckt-1
 4)220 KV Shahbad-Rajokheri(HV)(HVPNL) Ckt-2
 5)220 KV Tepla-Rajokheri(HV)(HVPNL) Ckt-1
 6)220 KV Tepla-Rajokheri(HV)(HVPNL) Ckt-2
 7)220 KV Shahbad-Durla(HV)(HVPNL) Ckt-1
 8)220 KV Shahbad-Durla(HV)(HVPNL) Ckt-2
 9)220 KV Shahbad-Joria(HV)(HVPNL) Ckt-1
 10)220 KV Shahbad-Joria(HV)(HVPNL) Ckt-2

Haryana  PGCIL, HVPNL 26-Aug-24 22:58

 i)220kV Rajokheri(HV) & 220kV Shahbad(HV) S/s have double main bus arrangement at 220kV side.
 ii)During antecedent condiƟon, incoming power at Rajokheri(HV) S/s through 220 KV Abdullapur(PG)-Rajokheri (HV) (HVPNL) D/C was approx. 115 MW and outgoing power from Rajokheri(HV) through 220 

KV Shahbad-Rajokheri(HV)(HVPNL) D/C was approx. 90 MW. Loading of 220 KV Shahbad-Joria(HV)(HVPNL) D/C and 220 KV Shahbad-Durla(HV)(HVPNL) D/C were approx. 100 MW and 75 MW feeding to 
Shahbad(HV) and Durla(HV) respectively.

 iii)As reported, at 22:58 hrs, due to inclement weather condiƟons, Y-B phase to phase occurred on 220 KV Shahbad-Rajokheri(HV)(HVPNL) Ckt-1 & 220 KV Abdullapur(PG)-Rajokheri (HV) (HVPNL) Ckt-1.
 iv)As reported, 220 KV Abdullapur(PG)-Rajokheri (HV) (HVPNL) D/C tripped only from Abdullapur(PG) end not from Rajokheri(HV) end. 220 KV Shahbad-Rajokheri(HV)(HVPNL) Ckt-1 tripped on zone-1 

distance protection on Y-B-G double phase to ground fault with fault distance of 29km and fault current of Iy=~5.79kA & Ib=~5.39kA from Rajokheri(HV) end. 220 KV Shahbad-Rajokheri(HV)(HVPNL) Ckt-2 & 
220 KV Tepla-Rajokheri(HV)(HVPNL) Ckt-2 tripped on direction earth fault from Rajokheri(HV) end. 220 KV Tepla-Rajokheri(HV)(HVPNL) Ckt-1 tripped on zone-3 distance protection on Y-B phase to phase 
fault from Rajokheri(HV) end (details regarding trippings at Shahbad(HV) S/s is yet to be received). 

 v)As per PMU at Abdullapur(PG), Y-B phase to phase fault converted into R-Y-B three phase fault with delayed fault clearing Ɵme of 2040msec is observed.
 vi)Due to tripping of all 220kV lines at Rajokheri(HV) & Shahbad(HV), both sub-staƟons lost their connecƟvity from Grid which led to blackout of 220kV Rajokheri(HV) S/s & 220kV Shahbad(HV) S/s.
 vii)As per SCADA, change in demand of approx. 350 MW in Haryana control area. 
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Utilities are requested to prepare detailed analysis report and present the event details during 52nd PSC meeting. Events involving more than one utility may be jointly prepared and presented.



Multiple elements tripping at 
400/220kV Akal(RS)

06th July 2024

Annexure-XVIII



Brief of event:
i. 400/220kV Akal(RS) has one and half breaker scheme at 400kV level and double main and 

transfer bus scheme at 220kV level.
ii. During antecedent condition, incoming power at Akal(RS) S/s through 220 KV Akal-

Akal(Suzlon) (RS) D/C and 220 KV Akal-Mulana (RS) Ckt were approx. 235 MW and 125 MW 
respectively.

iii. As reported, at 05:26 hrs, R-phase conductor of 220 KV Akal-Akal(Suzlon) (RS) ckt-2 broke 
at a distance of approx. 160m from Akal(RS) S/s which caused R-N phase to earth fault and 
subsequently 220 KV Akal-Akal(Suzlon) (RS) ckt-2 tripped on zone-1 distance protection 
from Akal(RS) end. 

iv. As per PMU at ASPS1(IP), R-Y phase to phase fault followed by R-N phase to earth fault 
with fault clearance time of 80msec and 80msec respectively are observed.

v. At the same time, 220 KV Akal-Akal(Suzlon) (RS) Ckt-1 and 220 KV Akal-Mulana (RS) Ckt 
also tripped from Akal(RS) end ( Reason of tripping yet to be received).

vi. During this event, dip in Rajasthan wind generation of approx. 1800 MW is observed out of 
which approx. 1150 MW recovered within 10 minutes. (As per SCADA).

vii. As per SCADA, no change in demand is observed in Rajasthan control area.
viii. As per SCADA, change in Rajasthan wind generation of approx. 168MW is observed.

i. 220 KV Akal-Akal(Suzlon) (RS) Ckt-2
ii. 220 KV Akal-Akal(Suzlon) (RS) Ckt-1
iii. 220 KV Akal-Mulana (RS) Ckt

Elements tripped:



Network Diagram



SLD of 400/220kV Akal(RS) before the event



SLD of 400/220kV Akal(RS) before the event



SLD of 400/220kV Akal(RS) before the event



SLD of 400/220kV Akal(RS) after the event



SLD of 400/220kV Akal(RS) after the event



SLD of 400/220kV Akal(RS) after the event



Rajasthan Demand during the event

Change in demand of 
approx. 145 MW is 

observed in Rajasthan 
control area(As per SCADA)



Rajasthan Wind Generation during the event
Dip in wind generation of 

approx. 1800 MW is observed 
out of which approx. 1150 MW 
recovered within 10 minutes. 

(As per SCADA)



PMU Plot of frequency at ASPS1(IP)
05:26 hrs/06-July-24



PMU Plot of phase voltage magnitude at ASPS1(IP)
05:26 hrs/06-July-24

05:26:09.320hrs

05:26:09.400hrs

05:26:09.480hrs

05:26:09.560hrs



Point of discussion

i) Reason for tripping of 220 KV Akal-Akal(Suzlon) (RS) Ckt-1 and 220 KV Akal-Mulana 
(RS) Ckt need to be shared.

ii) SCADA data was freeze during the event. Availability and healthiness of SCADA data 
need to be ensured.

iii) DR/EL (.dat/.cfg file) of all tripped elements along with detailed tripping report and 
remedial action taken report need to be shared.

iv) Trippings at Akal(RS) S/s are not recorded in SCADA SOE. Availability of SCADA SOE 
data needs to be ensured.



Multiple elements tripping at 
400/220kV  Bhadla(RS) 

30th July 2024



Brief of event:
i. 400/220kV Bhadla(RS) has double main and transfer bus arrangement at 220kV side. 
ii. During antecedent condition, 220 kV Bhadla(RS)-Saurya Urja-2 and 220kV Bhadla(RS)-

RSDCL I Ckt-2 were carrying approx. 242 MW & 128 MW respectively (reported data).
iii. As reported, at 11:38hrs, B-ph jumper of 220kV Bhadla(RS)-Saurya Urja Ckt-2 snapped 

from Main Bus at Bhadla(RS) which led to tripping of 220kV Bhadla(RS)-Saurya Urja Ckt-2. 
iv. During the same time, 220 kV Bus sectionalizer-I (Bay no. 09) and 220 kV Bus Coupler-I 

(Bay no. 13) at Bhadla(RS) also tripped due to B-N phase to ground fault (As per PMU, Y-N 
fault; phase sequence issue is observed).

v. Further as reported, 220kV Bhadla(RS)-RSDCL I Ckt-2 also tripped from RSDCL I end only 
due to LBB operation at the same time (exact reason of LBB operation yet to be shared).

vi. As per PMU at Bhadla(PG), Y-N phase to ground fault is observed with delayed fault 
clearing time of 160 ms.

vii. As per SCADA, change in solar generation of approx. 905MW is observed in Rajasthan 
control area. 

viii. As reported by SLDC Rajasthan, approx. 370 MW of solar generation loss occurred in 
Rajasthan control area and there is total approx. 730 MW reduction in solar generation 
by RE plants connected at Bhadla(RS).



i. 220kV Bhadla(RS)-Saurya Urja Ckt-2
ii. 220 kV Bus sectionalizer-I (Bay no. 09) 
iii. 220 kV Bus Coupler-I (Bay no. 13)
iv. 220kV Bhadla(RS)-RSDCL I Ckt-2

Elements tripped:



SLD of 400/220/132kV Bhadla(RS) before the event



SLD of 400/220/132kV Bhadla(RS) after the event



Rajasthan Solar Generation during the event

Reduction in solar generation of 
approx. 905 MW in Rajasthan 
control area (as per SCADA)
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MW generation of RE Plants connected at Bhadla(RS) 

RSDCL 1-1 RSDCL 1-2 RSDCL 2-1 RSDCL 2-2 ADANI 1 ADANI 2 SAURYA URJA 1 SAURYA URJA 2
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MVAr generation of RE Plants connected at Bhadla(RS) 

RSDCL 1-1 RSDCL 1-2 RSDCL 2-1 RSDCL 2-2 ADANI 1 ADANI 2 SAURYA URJA 1 SAURYA URJA 2



PMU Plot of frequency at Bassi(PG) 
11:38 hrs/30-July-24

11:38:13:493hrs;
f=49.789Hz

11:38:05:493hrs;
f=49.908Hz 11:39:05:493hrs;

f=49.893Hz



PMU Plot of Phase Voltage Magnitude at Bhadla(PG) 
11:38 hrs/30-July-24

11:38:05:800hrs

11:38:05:960hrs



Point of discussion

i) Exact reason of LBB operation at RSDCL need to be shared.
ii) Phase sequence issue need to be resolved at the earliest.
iii) Tripping is not recorded in SCADA SOE. Availability of SCADA SOE data needs to be 

ensured.
iv) DR/EL (.dat/.cfg file) along with tripping report need to be shared for each element 

from both the ends.
v) Remedial action taken report to be shared.



220KV SUB –STATION CHINHAT LUCKNOW,                     
UPPTCL

01.07.2024, 00:15 HRS
TRIPPING OF 220 KV LINE KURSI ROAD,

220 KV LINE PGCIL LKO & 220 KV LINE GOMTINAGAR 
DUE TO FAULT ON 220KV CHINHAT-SATRIKH ROAD 

LINE



AT 220 KV CHINHAT :TRIPPING OF 220 KV KURSI 
ROAD LINE,220 KV PGCIL LKO LINE & 220 KV  GOMTI 

NAGAR  LINE DUE TO FAULT ON 220 KV SATRIKH 
ROAD LINE  ON DT.     01.07.2024, TIME - 00:15 HRS

• Date & Time of event: 01.07.2024 at 00:15 hrs

• Sub-Station affected: 220 KV CHINHAT ,LKO

• Date & Time of restoration:220 KV LINE 
KURSHI ROAD AT 00:28 HRS, 220KV LINE 
PGCIL LKO AT 03:55 HRS, 220 KV LINE 
GOMTINAGAR AT 04:11 HRS & 220 KV LINE 
SATRIKH ROAD LKO AT 05:12 HRS On 
SAME DAY.



Antecedents condition
• 220 KV SUBSTATION CHINHAT HAS SINGLE MAIN AND

TRANSFER BUS SCHEME.

• DURING ANTECEDENT CONDITION, INCOMING POWER AT
CHINHAT WAS THROUGH 220KV SATRIKH ROAD
LINE(~100MW),220 KV KURSI ROADLINE(~30 MW) AND 220
KV PGCIL LKO(~80 MW) & OUTGOING POWER WAS
THROUGH 220 KV GOMTINAGAR LINE(~30 MW) AND LOAD AT
CHINHAT SUB STATION(~90 MW).

• ALL 220 KV LINES AND ICTS CONNECTED TO 220 KV MAIN
BUS AT CHINHAT S/S.220 KV LMRC D/C IS RADIAL LINE FROM
CHINHAT S/S.



SLD



Report





DR of PG line at Chinhat End. Snap-1



DR of PG line  when current increase at Chinhat End. Snap-2



DR PG line after current reaches to zero at Chinhat End. Snap-3







Events Description
 On  dated  01.07.2024 at 00:15 hrs at 220 kv

CHINHAT Substation, R Ph LA was damaged at 
chinhat end of 220 Kv Chinhat-Satrikh line. During 
fault, CB didn't open from Chinhat end and 220kv 
Bus coupler tripped at other (Satrikh road) end.

 At same time 220kv Chinhat-PG Line tripped from 
both end,220kv Chinhat- kursi Road line tripped 
from kursi Road  end only and 220kv Chinhat-
Gomtinagar line tripped from Chinhat end only.

 220kv Chinhat- LMRC 1st &2nd line didn’t trip as it 
operates in radial mode at LMRC end. 



Analysis Report :- 

 On dated  01.07.2024 at 00:15 hrs, Fault occurred at 220kv Chinhat Substation  
on  220 Kv Chinhat-Satrikh line, R Phase LA was damaged at Chinhat end and its 
relay picked up with flags- 21M1- IL1= 14.62KA,IL2=0.51 KA,IL3=0.045KA,IN-
14.12KA ,21M2-VT FUSE FAIL, FAULT TYPE AG, PSB.  As per DR , fault didn’t 
reflect in relay due to weak earthing  (earthing at switch yard and neutral point 
of relay panel). Due to this secondary voltage increased and relay didn’t issue 
tripping command at Chinhat end and CB didn't trip. At other end, 220kv Bus 
coupler tripped with delay time 120ms at Satrikh road end hence satrikh end 
CB didn’t trip . 

 220 kv Chinhat-PG Line tripped from PG end in zone 2 with fault curent-4.3KA, 
Dist.-27.96KM. At 00:15 hrs flags at Chinhat End, IL1- 4.2KA, I L2-0.533KA, IL3- 
1.07KA, In- 2.68KA, Z4 PU, dist :-  -2.1 KM, CB at Chinhat end did not trip as CB 
of PG end tripped in Zone -2, After 850 ms of the occurrence of the fault as per 
DR. Due to fault at PG end B Phase breaker pole got stuck (Also reported by 
operation wing) at PG end there appeared fault current in B phase. Fault 
gradually increased till 1900 ms then relay operated at earth-fault protection 
and the said fault was finally isolated from UPPTCL end.



 220kv Chinhat- Kursi road line tripped from Kursi road end in zone 2 with fault 
current- 4.39KA, Distance 15.60 KM.

 220kv Chinhat- Gomtinagar line tripped on E/F IA-3.68KA, IB-0.393KA, IC-1.19KA 
IN-3.34KA with delay time 432 ms (AS PER DR) at Chinhat End. (Relay Settings 
checked whether it is Non-Directional but current setting is found directional 
Earth Fault with PS=0.2 and TMS =0.2, its operation and star point re-checked. 
During testing of B/U relay through injection kit, it is also working in directional 
mode.) Hence, it indicates that the back-up relay mal-operated during the fault, it 
should not have operated for reverse current but it operated .



Remedial Measures Taken.
• On dated 01.07.2024, 220 kV Chinhat-Satrikh line 

protection testing was performed at 220 kV 
Chinhat Substation and it was found that distance 
protection relay tripped on given fault with 86 relay 
and CB were operating properly. Earthing  was 
done in field junction box  but as per approved 
drawing there was earthing in panel also. Due to 
double earthing the above mentioned problem 
occurred. During shutdown, problem pertaining to 
neutral earthing has been rectified at 220kv  
Satrikh line  relay panel. 



                               THANK YOU.



Multiple elements tripping at 
400/132kV Mau(UP)

07th July 2024



Brief of event:
i. 220kV Mau(UP) has double main and transfer bus scheme at 400kV level.
ii. During antecedent condition, 400 KV Azamgarh-Mau (UP) Ckt, 400 KV Mau(UP)-Balia(PG) 

(PG) Ckt & 400/132 kV 200 MVA ICT-3 connected to 400kV bus-1 and 400kV Mau-Rasra 
(UP) ckt, 400/132/33kV 200MVA ICT-1 & 2 connected to 400kV bus-2. 400 KV 
Anpara_B(UPUN)-Mau(UP) (UP) Ckt was not in service during the event.

iii. As reported, at 11:44 hrs, B-phase CT of 400 KV Azamgarh-Mau (UP) Ckt burst which 
caused bus fault on 400kV bus-1 which led to bus bar protection operation on 400kV bus-1 
at Mau(UP) S/s (Reason for delayed operation of bus bar protection yet to be received).

iv. As per PMU at Azamgarh(UP), B-N phase to earth fault converted into Y-B phase to phase 
fault with delayed fault clearance time of 560ms is observed (Reason for delayed fault 
clearance is yet to receive).

v. Due to bus bar protection operation, all elements connected to 400kV bus-1 (400kV 
Azamgarh(UP) ckt, Balia(PG) ckt and 400/132 kV 200 MVA ICT-3) tripped at 400kV 
Mau(UP) S/s.

vi. As per SCADA, change in demand of approx. 60 MW in UP control area. 

i. 400 KV Azamgarh-Mau (UP) Ckt
ii. 400 KV Mau(UP)-Balia(PG) (PG) Ckt
iii. 400/132 kV 200 MVA ICT 3 at Mau(UP)

Elements tripped:



Network Diagram



SLD of 400KV Mau(UP) before the event



SLD of 400KV Mau(UP) after the event



Uttar Pradesh Demand during the event

Change in demand of 
approx. 60 MW in UP 

control area
(As per SCADA)



PMU Plot of frequency at Azamgarh(UP) 
11:44 hrs/07-July-24



PMU Plot of phase voltage magnitude at Azamgarh(UP) 
11:44 hrs/07-July-24

11:44:30.440hrs

11:44:31.000hrs

11:44:30.760hrs



SCADA SOE

Time Station Name Voltage Element Name Element Type Element Status Remarks

11:44:30,568 MAU___UP 400kV 03TBC Circuit Breaker Open Transfer bus coupler at Mau(UP) end of 400kV bus-1,2 & transfer bus opened

11:44:30,571 MAU___UP 400kV 06AZAM1 Circuit Breaker Open Line CB at Mau(UP) end of 400 kV Mau-Azamgarh (UP) Ckt opened

11:44:30,571 MAU___UP 400kV 02T3 Circuit Breaker Open CB at Mau(UP) end of 400/132/33kV 200MVA ICT-3 opened

11:44:30,575 MAU___UP 400kV 08BALIA1 Circuit Breaker Open Line CB at Mau(UP) end of 400 KV Mau(UP)-Balia(PG) (PG) Ckt opened

11:44:30,584 RASDA_UP 400kV 01MAU Circuit Breaker disturbe

11:44:31,190 MAU___UP 400kV 06AZAM1 Circuit Breaker Close Line CB at Mau(UP) end of 400 kV Mau-Azamgarh (UP) Ckt closed

11:44:31,239 MAU___UP 400kV 06AZAM1 Circuit Breaker Open Line CB at Mau(UP) end of 400 kV Mau-Azamgarh (UP) Ckt opened

11:45:02,341 AZAM1_UP 400kV 10MAU Circuit Breaker Open Tie CB at Azamgarh(UP) end of 400 kV Mau-Azamgarh (UP) Ckt opened

11:45:06,123 AZAM1_UP 400kV 9MAU Circuit Breaker Open Tie CB at Azamgarh(UP) end of 400 kV Mau-Azamgarh (UP) Ckt opened



Point of discussion

i) Nature of fault and reason for delayed fault clearance need to be shared.
ii) Reason for delayed operation of bus bar protection and protection settings at 

Mau(UP) S/s need to be shared. 
iii) DR/EL (.dat/.cfg file) of all the tripped elements along with detailed tripping report 

need to shared.
iv) Remedial action taken report to be shared.



400 KV Sub-Station MAU,                     
UPPTCL

07.07.2024, 11:44 Hrs                         
TRIPPING OF BUS BAR AND ELEMENTS CONNECTED ON 

BUS 1 (200 MVA ICT-3 & 400 KV MAU – BALLIA 
(PGCIL)LINE DUE TO THE  FAULT ON 400 KV MAU –

AZAMGARH LINE



400 KV MAU :TRIPPING OF BUS BAR AND ELEMENTS 
CONNECTED ON BUS-1 (200 MVA ICT-3,400 KV MAU-
BALLIA PGCIL LINE) DUE TO FAULT ON 400 KV MAU –

AZAMGARH LINE DATED-07.07.2024

• Date & Time of event: 07.07.2024 at 11:44 hrs
• Sub-Station affected: 400 KV Substation MAU  
• Date & Time of restoration: 400 KV MAU-BALLIA 

PGCIL LINE, 200 MVA ICT-3 AT 14:01Hrs &14:02 Hrs RESPECTIVELY 
ON  07.07.2024. AND 400 KV MAU – AZAMGARH LINE AT 17:29 Hrs 
ON 09.07.2024.



Antecedents condition

• IN ANTECEDENTS CONDITION 400 /132KV  200 MVA 
ICT-3 & 400 KV MAU-AZAMGARH LINE , 400 KV MAU 
– BALLIA (PGCIL) LINE WERE CARRYING 66 
MW,275MW & 509MW RESPECTIVELY.

• IN ANTECEDENTS CONDITION ELEMENTS 
CONNECTED ON BUS -2 : 400 /132KV 200 MVA ICT-1, 
ICT-2 & 400 KV MAU-RASRA LINE WERE CARRYING 
63 MW,61MW & 47 MW RESPECTIVELY. 400 KV 
MAU-ANPARA LINE WAS IN SHUTDOWN.



Report 400 KV SS MAU





DR 400 KV MAU-AZAMGARH LINE







DR 400 KV BUS BAR MAU





SLD 400 KV SS MAU



REPORT 400 KV AZAMGARH-MAU LINE



DR 400 KV AZMGARH – MAU LINE









Events Description
ANALYSIS OF TRIPPING OF 400 KV MAU-AZAMGARH LINE 

OCCURRED ON 07.07.2024 AT 11:44 Hrs
400 KV Mau-Azamgarh Line tripped on 07.07.2024 at  11:44  Hrs,  B 

-Ph CT of 400 Mau - Azamgarh Line  got damaged  at Mau  end. As per 
the  DR / EL  zone -1 Prot. Of Main - 1 relay   and   Busbar   Differential 
protection  operated   and  elements  connected  through  Bus - 1  got 
tripped in 60 ms ( 200 MVA ICT-3, 400 KV Mau-Ballia PGCIL Line  ) but 
DT was not sent to  Azamgarh End because  of the damage DT   Cable.  
( DT Cable replaced and tested later). That is why at 400 KV Azamgarh 
Relay waited for  500  ms for Zone-2 and after 500 ms Line tripped in 
Zone-2 at Azamgarh end. Fault was cleared in 560 ms.

Permissive Carrier  not received  at Azamgarh  end  due  to defective   
LMU at Mau End ( LMU replacement work is under process).

C.B Status was not changed after Busbar operation of 400 KV Mau -
Azamgarh Line at Mau end causes LBB operation due to defective CB 
status cable.(CB status cable has been changed)



THANK YOU.



Multiple elements tripping at 
400/220kV Lucknow2(HR) 

14th August 2024



Brief of event:
i. 220kV Lucknow(UP) has double main and transfer bus scheme at 220kV level.
ii. During antecedent condition, 400/220kV 500 MVA ICT-1 & 2, 220/132kV 200 MVA ICT-1 

& 2, 220kV Lucknow-Hardoi Road (UP) ckt & 220kV Lucknow-Unnao (UP) ckt were 
connected to 220kV bus-1 and 220kV lines from Lucknow(UP) to Bachrawan, 
Gomatinagar, Kanpur Road & 220/132kV 200MVA ICT-1 & 2 connected to 220kV bus-2 at 
220kV Lucknow(UP) S/s. 220kV Lucknow-Kanpur Road (UP) ckt was not in service during 
the event.

iii. As reported, at 15:53 hrs, R-N phase to earth fault occurred on 220kV bus-1 which led to 
tripping of all elements connected to 220kV bus-1 at 220kV Lucknow(UP). Bus bar 
protection failed to operate and 400/220 kV 500 MVA ICT-1 & 2 tripped on LBB 
protection (Type of protection operated in tripping of other elements is yet to received)    

iv. As per PMU at Lucknow(PG), R-N phase to earth fault with delayed fault clearance time of 
880ms is observed (Reason for delayed fault clearance is yet to receive).

v. As per SCADA, change in demand of approx. 280 MW in UP control area. However, 
approx. 250 MW load loss in UP control area as per SLDC-UP. 

i. 400/220 kV 500 MVA ICT 1 at Lucknow(UP)
ii. 400/220 kV 500 MVA ICT 2 at Lucknow(UP)
iii. 220kV Lucknow-Hardoi Road (UP) ckt
iv. 220kV Lucknow-Unnao (UP) ckt
v. 220/132 kV 200 MVA ICT 1 at Lucknow(UP)
vi. 220/132 kV 200 MVA ICT 2 at Lucknow(UP)

Elements tripped:



Network Diagram



SLD of 400/220KV Lucknow(UP) before the event



SLD of 400/220KV Lucknow(UP) after the event



SLD of 220/132KV Lucknow(UP) before the event



SLD of 220/132KV Lucknow(UP) after the event



Uttar Pradesh Demand during the event

Change in demand of 
approx. 280 MW in 

UP control area
(As per SCADA)



PMU Plot of frequency at Lucknow(PG) 
15:53 hrs/14-July-24



PMU Plot of phase voltage magnitude at Lucknow(PG) 
15:53 hrs/14-July-24

15:53:07.680hrs

15:53:08.560hrs



SCADA SOE

Time
Station 
Name

Voltage Element Name Element Type
Element 
Status

Remarks

15:53:08,114 HRDOI_UP 220kV 01LUCK2 Circuit Breaker Open Line CB at Hardoi Road(UP) end, 220kV Hardoi-Lucknow (UP) ckt opened

15:53:08,496 LUCK2_UP 132kV 02T2 Circuit Breaker Open
CB at Lucknow(UP) end of 220/132kV 160MVA ICT-2 opened from 132kV 

side

15:53:08,498 LUCK1_UP 400kV 08T2 Circuit Breaker Open
CB at Lucknow(UP) end of 400/220kV 500MVA ICT-2 opened from 400kV 

side

15:53:08,501 LUCK2_UP 220kV 02T2 Circuit Breaker Open
CB at Lucknow(UP) end of 220/132kV 160MVA ICT-2 opened from 220kV 

side

15:53:08,510 LUCK1_UP 220kV 02T2 Circuit Breaker Open
CB at Lucknow(UP) end of 400/220kV 500MVA ICT-2 opened from 220kV 

side

15:53:08,523 LUCK2_UP 132kV 81T1 Circuit Breaker Open
CB at Lucknow(UP) end of 220/132kV 160MVA ICT-1 opened from 132kV 

side

15:53:08,528 LUCK2_UP 220kV 01T1 Circuit Breaker Open
CB at Lucknow(UP) end of 220/132kV 160MVA ICT-1 opened from 220kV 

side

15:53:08,736 LUCK1_UP 400kV 07T1 Circuit Breaker Open
CB at Lucknow(UP) end of 400/220kV 500MVA ICT-1 opened from 400kV 

side



DR of 400/220kV 500MVA ICT-2 at Lucknow2(UP)

O/C E/F operated, DR time is not synced



DR of 220/132kV 200MVA ICT-2 at Lucknow2(UP)

O/C E/F operated, DR time is not synced



Point of discussion

i) Reason of fault and reason for delayed fault clearance at 220kV Lucknow(UP) S/s need 
to be shared.

ii) Reason for failed operation of bus bar protection at 220kV Lucknow(UP) S/s need to 
be shared. 

iii) Relay flag details and type of protection operated for all tripped elements need to be 
shared.

iv) DR/EL (.dat/.cfg file) of all the tripped elements along with detailed tripping report 
need to shared.

v) Remedial action taken report to be shared.



400kV & 220kV Sarojini Nagar Sub-Station,                     
UPPTCL, Lucknow

14.07.2024, 15:53

Tripping of 200MVA ICT-I, 200MVA 
ICT-II, 220kV Hardoi Road line, 220kV 

Dahi Chauki(Unnao) line, 500MVA ICT-I, 
500MVA ICT-II, due to fault on 220kV 
Bus-A at 220/132kV S/s Sarojini Nagar



NAME OF ELEMENT
RESTORATION 

DATE
RESTORATION 

TIME
FLAGS END 1 (INCLUDING A/R)

FLAGS END 2 
(INCLUDING A/R)

220/132kV 200MVA ICT-I 14.07.2024 16:08
CP: HV E/f, RP: HV Dir O/c & E/f, E/f 

trip relay, 86A, 86B
-

220/132kV 200MVA ICT-II 14.07.2024 16:08
CP: HV E/f, RP: HV O/c & E/f protection, 

General trip, R&B phase, E/f trip, 86A, 
86B, 86LV, O/c & E/f protection relay

220kV Sarojini Nagar 
(Lucknow)-Hardoi Road 

line
14.07.2024 16:27 No flag Z-2, R-phase, 86 optd

220kV Sarojini Nagar 
(Lucknow)-Dahi

Chauki(Unnao) line
14.07.2024 16:30 No flag Z-2, R-phase, 86A, 

86B

400/220kV 500MVA ICT-II 14.07.2024 19:30

CP: LBB optd, 
HV side O/C & E/f Relay: Trip, 51, A-N,

HV-286, LV-286
HV side LBB Relay: Trip, 51, Breaker 

Failure

400/220kV 500MVA ICT-I 14.07.2024 17:27 No flag 

On 14.07.2024 at 15:53 hrs following elements trip at 400kV & 
220kV S/s Sarojini Nagar



Antecedents condition

• 220kV Bus Coupler was open.

• On 220kV Bus-A, the following elements were connected :-
– 220/132kV 200MVA ICT-I
–  220/132kV 200MVA ICT-II
– 220kV Sarojini Nagar(Lucknow)-Hardoi Road line
– 220kV Sarojini Nagar(Lucknow)-Dahi Chauki(Unnao) line
– 400/220kV 500MVA ICT-II

• On 220kV Bus-B, the following elements were connected :-
– 220/132kV 200MVA ICT-III
– 220kV Sarojini Nagar(Lucknow)-Bachhrawan line
– 220kV Sarojini Nagar(Lucknow)-Gomti Nagar line
– 400/220kV 500MVA ICT-I

• 220kV Sarojini Nagar(Lucknow)- Kanpur Road line was not in service.







Events Description

 On 14.07.2024 at 15:54hrs, 220/132kV S/s Sarojini Nagar, a fault 
occurred on 220kV Bus-A, due to a bird carrying string (wire) 
dropped near jumper at R-phase gantry of 220kV Bus Coupler Bay.

 220kV Bus Coupler was already open before the occurrence of fault.

 220kV Busbar protection not operated because of CT Fail alarm and 
mentioned elements tripped with following flags-

– 200MVA ICT-1, CP: HV E/f, RP: HV Dir O/c & E/f, E/f trip relay, 86A, 
86B.

– 200MVA ICT-2, CP: HV E/f, RP: HV O/c & E/f protection, General trip, 
R&B phase, E/f trip, 86A, 86B, 86LV, O/c & E/f protection relay.



Events Description

– 220kV Sarojini Nagar(Lucknow)-Dahi Chauki(Unnao) line, tripped from 
other end (Z-2, R-phase, 86 optd).

– 220kV Sarojini Nagar(Lucknow)-Hardoi Road line, tripped from other 
end (Z-2, R-phase, 86A, 86B).

– 500MVA ICT-2, CP: LBB optd, 

 HV side O/C & E/f Relay: Trip, 51, A-N, HV-286, LV-286

 HV side LBB Relay: Trip, 51, Breaker Failure

– 400 side Bus Coupler/Busbar panel: Busbar protection DC Fail, 80T DC 
No Volt Relay (B/B protection trip ckt).

– 500MVA ICT-1, RP: 86ITA, 86ITB, 86ITC, 86ITD, 86TX, 86AX, 86BX



Analysis Report

 At 220kV Sarojini Nagar S/s, on 14.07.2024 at 15:54hrs, a bird 
dropped a string near R-phase gantry of 220kV Bus causing bus-A 
fault. 220kV Busbar protection failed to operate because of CT Fail 
alarm which blocked busbar protection causing tripping of 200MVA 
ICT-1&2, 220kV Sarojini Nagar(Lucknow)-Hardoi Road line, 220kV 
Sarojini Nagar(Lucknow)-Dahi Chauki(Unnao) line and 500MVA 
ICT-2. 

  

 On further analysis it was found that CT fail alarm was appearing in 
220kV Busbar relay due to mismatch between connected CT ratio 
and CT ratio fed in the relay in two no bays (200MVA ICT I and II)



Analysis Report
 At 400kV Sarojini Nagar S/s, 500MVA ICT-2 tripped on R-phase 

IDMT O/C & E/f protection. As per DR, HV LBB relay got initiation 
from respective Master Trip relay and after approx 200msec of 
initiation HV side LBB relay generated trip command. 

 After Master trip relay operation current in ICT-2 became zero in all 
phases before LBB trip command generation, thus indicating false 
command generation. At the same time in Busbar panel “80T DC No 
Volt Relay (B/B protection trip ckt)” operated which means 400kV 
Busbar tripping circuit DC failed with fluctuations, and for this 
reason other elements on 400kV Bus-A may not have tripped. 

 As per DR, after tripping of 500MVA ICT-2, approx 240msec later 
500MVA ICT-1 tripped without any flags on protective relays 
installed on this ICT. Only trip relays operated. Cause of this tripping 
is yet to be analysed.





Analysis Report

  Because of non-operation of 220kV Busbar protection each element 
were tripped timely at own protection settings. For example, 500MVA ICT-2 
setting are as-

 O/C (IDMT) = 0.80, TMS = 0.30

 O/C (Highset) = 4.5 Amp, Time = 0.06

 E/f (IDMT) = 0.20, TMS = 0.30

 E/f (Highset) = 4.5 Amp, Time = 0.06

  As seen in DR, Current in R-Phase & Neutral are below Highset value.

 Current in Neutral = 2.854 Amp (approx. 14.27 times of setting (0.2))

  

  Therefore, the calculated time for tripping (according to IEC 
Standard Inv. Curve) = 771msec



DR Of B/U Relay (500MVA ICT-2)



Remedial Actions

• At 220kV Sarojini Nagar S/s, CT Fail Alarm 
problem was resolved by correcting the 
connected CT ratio.

• At 400kV Sarojini Nagar S/s, a new Busbar  
protection is being retrofitted since 
17.09.2024.



 THANK YOU.



Multiple elements tripping at 
400/220kV Muzaffarnagar(UP)

21st August 2024



Brief of event:
i. During antecedent condition, 400/220kV 315 MVA ICT-1, 400/220kV 500 MVA ICT-4, 

220kV Muzaffarnagar-Shamli (UP) Ckt, 220kV Muzaffarnagar-Khatauli (UP) Ckt, 220kV 
Muzaffarnagar-Badhnikalan (UP) Ckt & 220/132kV 160MVA ICT-4 were connected to 
220kV bus-1 and 400/220 kV 315 MVA ICT-2, 400/220 kV 315 MVA ICT-3, 220kV 
Muzaffarnagar-Charla (UP) Ckt, 220kV Muzaffarnagar-Jansath (UP) Ckt & 220/132kV 
160MVA ICT-5 were connected to 220kV bus-2 at Muzaffarnagar(UP) S/s. Bus coupler of 
220kV bus-1 and 220kV bus-2 was in ON condition and 220kV Muzaffarnagar-Nara (UP) Ckt 
was not in service (under shutdown) during the tripping event. 

ii. As reported, at 09:02 hrs, R-N phase to earth fault occurred on 220kV Muzaffarnagar-
Badhni kalan (UP) Ckt with fault distance of 3.8km from Muzaffarnagar(UP) end and 
20.4km from Badhni kalan(UP) end. Fault was sensed in zone-1 from both ends.

iii. On this fault 220kV Muzaffarnagar-Badhni kalan (UP) Ckt tripped from Badhni kalan end on 
zone-1 distance protection on R-N fault. During fault clearing process at Muzaffarnagar(UP) 
end, R-phase CB interrupting chamber got damaged which resulted into continuation of 
sparking between R phase male contact and R phase dropper wire of breaker. The circuit 
breaker operated mechanically (auxiliary contacts operated properly) and thus breaker 
status reflected as OPEN. 

iv. As breaker didn’t open completely, fault was not cleared yet. Due to continuous fault 
feeding 400/220kV 315MVA ICT-1 & 2 and 400/220kV 500 MVA ICT-4 tripped on 
directional earth fault protection and 400/220kV 315 MVA ICT-3 tripped on back up 
impedance protection. 220 kV Charla line, 220 kV Jansath line and 220 kV shamli line 
tripped from remote ends on zone-3 distance protection (it is confirmed from respective 
DRs also).



Brief of event:
v. Ideally, this fault would have been cleared by LBB protection of Badhni kalan bay, but as 

CB status changed from ON to OFF due to proper operation of breaker auxiliary contacts, 
LBB initiation got reset.  

vi. Further, as reported, bus bar protection of 220kV bus-1 at Muzaffarnagar(UP) also 
operated after 1 second of fault starting time due to persisting differential current.

vii. As per DR of bus bar protection at Muzaffarnagar(UP), busbar protection operated on 
220kV bus-1 after 1.05 second of fault starting time. On this, all remaining elements also 
tripped which were connected to 220kV bus-1 i.e. 220kV Muzaffarnagar-Khatauli (UP) 
Ckt, 220/132kV 160MVA ICT-4 and bus coupler of 220kV bus-1 and bus-2.

viii. As per PMU at Meerut(PG), R-N phase to earth fault with delayed fault clearing time of 
1080 msec is observed. 

ix. As per SCADA, load loss of approx. 290 MW in UP control area. However, SLDC-UP 
reported load loss of 127 MW in UP control area.

i. 1) 400/220 kV 315 MVA ICT 1 at Muzaffarnagar(UP)
ii. 2) 400/220 kV 315 MVA ICT 2 at Muzaffarnagar(UP)
iii. 3) 400/220 kV 315 MVA ICT 3 at Muzaffarnagar(UP)
iv. 4) 400/220 kV 500 MVA ICT 4 at Muzaffarnagar(UP)
v. 5) 220kV Muzaffarnagar-Charla (UP) Ckt
vi. 6) 220kV Muzaffarnagar-Jansath (UP) Ckt
vii. 7) 220kV Muzaffarnagar-Shamli (UP) Ckt
viii. 8) 220kV Muzaffarnagar-Khatauli (UP) Ckt

Elements tripped:



Network Diagram



SLD of 400/220 KV Muzaffarnagar(UP) before the event

KhatauliBadhni Kalan



SLD of 400/220 KV Muzaffarnagar(UP) after the event

KhatauliBadhni Kalan



SLD of 400/220 KV Muzaffarnagar(UP) during the event (Bus wise arrangement)



Uttar Pradesh Demand during the event

Change in demand of approx. 
290MW in UP control area

(As per SCADA)



PMU Plot of frequency at Meerut(PG) 
09:02 hrs/21-Aug-24



PMU Plot of phase voltage magnitude at Meerut(PG) 
09:02 hrs/21-Aug-24

09:02:07.880hrs

09:02:06.800hrs



DR of 220kV Muzaffarnagar-Shamli(end) (UP) ckt

 R-N fault, Z-3, trip time: ~560msec



DR of 400/220kV 315 MVA ICT-1 at Muzaffarnagar(UP)

 DEF operated, Ir=~1350A, In=~750A



DR of 400/220kV 315 MVA ICT-2 at Muzaffarnagar(UP)

 DEF operated, Ir=~1440A, In=~860A



DR of 400/220kV 315 MVA ICT-3 at Muzaffarnagar(UP)

 Back up impedance protection operated, Z-3 operated; trip time: ~1.05 sec



DR of 400/220kV 500 MVA ICT-4 at Muzaffarnagar(UP)

 DEF operated



DR of bus bar protection at Muzaffarnagar(UP)

 Bus bar zone-1 operated after 1.05sec of fault starting time 



SCADA SOE



Point of discussion

i) Logic of identification of breaker ON & OFF status may be reviewed if needed. 
ii) Reason for bus bar protection operation need to be shared. 
iii) Remedial action taken report to be shared.



400KV MUZAFFARNAGAR SUB-STATION,                     
UPPTCL

Multiple tripping event on 21.08.2024 at 
09:02hrs. alongwith 220kV Busbar operation.



• Weather  conditions :  - Clear at Muzaffarnagar
• Date & Time of event: 21.08.2024 at 09:02 hrs.
• Sub-Station affected: 220kV Bus at 400kV S/s  Muzaffarnagar. 
• Load conditions on 400/220kV  ICT’s: - 315MVA ICT-I, 315MVA ICT- II, 315MVA ICT-III and 500MVA 

ICT-IV were carrying 90MW, 96MW, 90MW and 146MW respectively.

• Elements tripped                                          Time of restoration      Bay No. (Busbar relay)
1. 315MVA ICT-I                                                                          09:55 hrs. 07  
2. 315MVA ICT-II                                                                        10:00 hrs. 02
3. 315MVA ICT-III                                                                       12:13 hrs. 12
4. 500MVA ICT-IV                                                                       12:27 hrs. 14
5. 220kV Muzaffarnagar-Badhaikalan Line                                 18:22 hrs. 11
6. 220kV Muzaffarnagar-Shamli Line                                          14:23 hrs. 10
7. 220kV Muzaffarnagar-Khatauli Line                                       11:32 hrs. 05
8. 220kV Muzaffarnagar-Charla Line                                          19:28 hrs. 04
9. 220kV Muzaffarnagar-Jansath Line                                         10:54 hrs. 08
10. 220kV Bus Coupler                                                                  15:26 hrs. 06
11. 160MVA T/F-I                                                                          09:56 hrs. 01

Antecedent Conditions:



FLAGS END 1 (Muzaffarnagar end)

(INCLUDING A/R)

CB-81
C/P: DIST.TRIP                                                 
R/P: R PH,Z-1,C/S, K86R,86B                              
IR-12.18KA

C/P: DIST. TRIP 

220 KV 
MUZAFFARNAGR-
BADHAIKALAN 
LINE

DISTANCE-3.839KM (13.71%)

R/P: R PHASE, 
Z1,86A,86B,      IR-
2.724KA.   Dist: 
20.399KM  (72.85%)  

CB-84

220 KV 
MUZAFFARNAGA
R-KHATAULI LINE
CB-86,

220 kV 
MUZAFFARNAGA
R-SHAMLI LINE

CB-884/784
160 MVA T/F-I

CB-87,

220 kV 
MUZAFFARNAGA
R-JANSATH LINE

CB-83,
220 kV 
MUZAFFARNAGA
R-CHARLA LINE

FLAGS END 2 (Remote 
end) (INCLUDING 

A/R)

21/08/2024 18:22 HRS

Line radially fed from 
Muzaffarnagar end.

21/08/2024 11:32 HRS R.P.: 96 TRIP,

NAME OF 
ELEMENT

RESTORATION 
DATE

RESTORATION 
TIME

220 kV BUS BAR 
(BUS A)

21/08/2024 15:26 HRS

CP= BUS BAR ZONE 1                                                                      
RP=R PHASE BUS BAR 
DIFFERENTIAL TRIP, 96(315 
MVA ICT-I,96(500 MVA ICT 
IV,96(220 KV KHATAULI LINE, 
96(220 KV BUSCOUPLER 
),96(220 KV SHAMALI 
LINE),96(160 MVA T/F-1)

21/08/2024 14:23 HRS R.P.: 96 TRIP

C.P.-  DPO, DPS,A/R 
LOCKOUT                                   
RP-  R,N,Z4 , 
DIST:96.11KM      IA-
1.497KA

21/08/2024 09:56 HRS R.P.: 96 TRIP

CB-981/881,315 
MVA ICT-I

21/08/2024 09:55 HRS

220  BUS BAR R/P: 96 TRIP  ICT 
C/P: DIRECTIONAL E/F TRIP                                       
ICT R/P: DIR.E/F TRIP,86 GB                            
IA-1.228KA,IB- 126A,IC- 329A 
,IN-835A                                                                                                                                                

CB-85,220 KV BUS 
COUPLER

21/08/2024 15:26 HRS R.P.: 96 TRIP

CB-982/882,315 
MVA ICT-II

21/08/2024 10:00 HRS

C/P: DIRECTIONAL E/F  TRIP                                           
R/P: DIR.E/F TRIP,86 GB                                 
IA-1.339KA,IB- 138.6A,  IC- 
385A , IN-926.9A    

CB-987/887,500 
MVA ICT-IV

21/08/2024 12:27 HRS

220 BUS BAR R/P: 96 TRIP ICT 
C/P: DIRECTIONAL E/F TRIP                                       
ICT R/P: DIR.E/F TRIP, 86 A,86B                                         
IA-2.339KA,IB- 0.378KA, IC- 
0.596KA ,IN-1.328KA

21/08/2024 19:28 HRS Not Tripped

C.P.-DPO,DPS,                                                        
RP-R,N,Z-3,DIST: 
83.68KM,                     
IA-2.149KA,IB-

CB-983/883,315 
MVA ICT-III

21/08/2024 12:13 HRS

C/P: HV BACKUP IMPEDENCE 
TRIP  R/P: R PH,Z-3,             
DISTANCE: 211.9KM, 86 
HV,86LV  IA-1.254KA,IB- 118A,                
IC- 318A ,IN-835A  

21/08/2024 10:54 HRS Not Tripped

C.P.- DPO                                                                                         
RP-M1- R,N,Z3,  DIST: 
51.2 KM                                                          
IA-1.70KA,IB-
0.37KA,IC-0.27KA





Sequence of Events:

• 21.08.2024, 09:02 hrs. : R-N fault occurred on 220 kV Muzaffarnagar-Badhaikalan line having
distance of 3.839Km, It’s distance relay operated at Muzaffarnagar end in zone-1.This line
tripped from remote end also on R phase fault in Z-1 with distance of 20.399 km. During fault
clearing process at Muzaffarnagar end, R phase CB interrupting chamber got damage. Which
resulted into continuous sparking between R phase male contact and R phase dropper wire of
breaker. However it is to make clear that no phase to earth fault developed in the switchyard.
The circuit breaker operated mechanically (auxiliary contacts operated properly), thereby
reporting the status of breaker as open in the busbar relay. LBB didn’t operate in this event.

• Hence, this fault was fed by upstream network thereby resulting into tripping of 315MVA ICT-
1,315MVA ICT-II,500MVA ICT-IV on directional E/F protection,315 MVA ICT-III on back up
impedance protection. 220 kV Charla line ,220 kV Jansath line and 220 kV Shamli line tripped
from remote end.



Sequence of Events (contd.):

• After fault incident, during patrolling of 220 kV Muzaffarnagar-Badhaikalan line OPGW wire
found broken between tower no.-161 &162. On switchyard inspection R phase breaker pole of
220 kV Badhaikalan line found damaged. Also, R phase isolator arms’ support insulators of 220
kV Shamli line got damaged due to impact of shattered pieces of Badhaikalan line CB pole
interrupting chamber. Since no marks of electrical sparking were found either on isolator
structure or at the ground near isolator, it is evident that the fault was already cleared by the
time isolator arm fell from the post insulator.



Reason of Non operation of LBB:

• After detailed examination of disturbance records obtained from busbar and line protection we
arrive at following conclusion.

• Ideally, This fault should have been cleared by LBB protection. However, In the busbar DR, at
09:02:06:925hrs, breaker failure initiation of 220 kV Badhaikalan line can be seen as asserted.
After approx 50ms, at 09:02:06:965 hrs circuit breaker open status of Badhaikalan line also can
be seen as asserted.

• As soon as CB status of BadhaiKalan line changed from ON to OFF, Badhai Kalan line
vanished from zone 1 of busbar i.e. its assignment to zone 1 of the busbar protection ceased to
exist. As zone-1assignment logic for any bay is boolean AND of isolator A(89A) and breaker
auxiliary contact (52a) status. Because of changing of CB status of Badhaikalan from ON to
OFF, Badhaikalan bay de-assigned from zone-1 . Due to these facts, LBB couldn’t operate.



Reason of Busbar differential operation:

• When Badhaikalan line breaker status(52a) changed from ON to OFF, this line got vanished 
from zone 1 of busbar i.e. its assignment to zone 1 of the busbar protection ceased to exist. 
Now, because of non-accounting of BadhaiKalan line fault current (approximately 8 kA), in 
spite of having no actual busbar fault, the busbar relay started to show approximately 8 kA of 
differential current as well as the same amount of restraining current.

• Also, there is a provision in busbar relay to increase the stability of busbar relay by increasing 
the slope once a through fault is detected. This condition is represented by appearance of CON1 
signal in DR. Once the through fault was detected, the bus bar relay increased its slope to a 
higher value (from normal slope of 60% to 80% in this case) for next 50 cycles i.e. 1s. This 
increased slope prevented busbar relay operation for next 1 second.

• Owing to these facts, the busbar relay operated on bus differential fault after one second of 
occurrence of through fault on BadhaiKalan line.

• Even when the busbar relay operated on differential fault it issued trip commands to all the bays 
connected to bus Zone 1 except bay 11 which is BadhaiKalan line. This confirms that 
BadhaiKalan line was totally eliminated from busbar protection scheme once its CB 
mechanically tripped.



220kV BADHAIKALAN  LINE  DR



Busbar DR



Trip command issued 
to these elements



Breaker fail 
Indication











Damaged CB of 
Badhaikalan line



Rph Dropper wire 
of Badhaikalan line



Damaged isolator of 
Shamli line



• 220kV Badhaikalan line CB R phase Pole replacement work is under progress. Line 
is being fed by TBC.

• Broken earthwire of Badhaikalan line was repaired before charging of the line.
• 220kV Shamli line Isolator arm’s post insulator was replaced on the same day of 

event.

 CONCLUSION

• To avoid such type of incidence in future we arrive on conclusion that in 
SEL487B busbar relay, zone-1assignment logic for any bay which is at present 
boolean AND of  isolator A(89A) and breaker auxiliary contact (52a) status, 
needs to be revised.

 

Remedial Measures Taken:





Multiple elements tripping at 
400/220kV Sahupuri(UP)

10th July 2024



Brief of event:
i. 400/220kV Sahupuri(UP) has double main double scheme at 400kV and 220kV level.
ii. During antecedent condition at 15:52 hrs, 400 KV Varanasi(PG)-Sahupuri(UP) (PG) Ckt-2, 

400 KV Sahupuri(UP)-Biharshariff(PG) (PG) Ckt-1 and 400/220 kV 500 MVA ICT-2 were 
connected to 400kV bus-1 and 400 KV Varanasi(PG)-Sahupuri(UP) (PG) Ckt-1 and 400 KV 
Sahupuri(UP)-Biharshariff(PG) (PG) Ckt-2 were connected to 400kV bus-2 at 400kV 
Sahupuri(UP) S/s.  400/220 kV 500 MVA ICT-1 at Sahupuri(UP) is under installation 
(commissioning) process.

iii. As reported, at 15:54 hrs, Y-N phase to earth fault occurred in GIS compartment at 400kV 
Sahupuri(UP) (exact location of fault is yet to be received). It is suspected that fault 
location was in the bay of 400 KV Varanasi(PG)-Sahupuri(UP) (PG) Ckt-2 in GIS 
compartment at 400kV Sahupuri(UP).

iv. On this fault, 400 KV Sahupuri(UP)-Biharshariff(PG) (PG) Ckt-1 & 2 (fault current Iy=~1.1kA 
from Sahupuri end) tripped only from Sahupuri(UP) end on zone-4 distance protection. 
400 KV Varanasi(PG)-Sahupuri(UP) (PG) Ckt-1 & 2 (fault current Iy=~3.3kA from Varanasi 
end, Iy=~3.6kA from Sahupuri end) tripped only from Varanasi(PG) end on zone-2 distance 
protection and fault sensed in zone-4 from Sahupuri(UP) end. 400/220 kV 500 MVA ICT 2 
at Sahupuri(UP) and also tripped (details of protection operation is yet to receive).

v. As reported, from 15:27 hrs to 17:49 hrs, multiple 220 & 132kV line also tripped at 220kV 
Sahupuri S/s i.e. 220kV Sahupuri-Churk ckt, 220kV Sahupuri-Raja Talab ckt, 220kV 
Sahupuri(400kV)-Sahupuri(200kV) interconnector, 132kV Sahupuri-Aliapur ckt, 132kV 
Sahupuri-Karamnasha ckt, 132kV Sahupuri-Chandauli ckt, 132kV Sahupuri-Sadat ckt and 
132kV Sahupuri-Dhanapur ckt. Reason of tripping of these lines are yet to be received.



Brief of event:
vi. As per PMU at Varanasi(PG), at 15:54 hrs, Y-N phase to earth fault with delayed fault 

clearance time of 400msec is observed (Reason for delayed fault clearance is yet to 
receive).

vii. As per SCADA, at 15:54 hrs, change in demand of approx. 100 MW in UP control area.
viii. By 18:29 hrs, 400 KV Sahupuri(UP)-Biharshariff(PG) (PG) D/C and 400/220 kV 500 MVA 

ICT-2 were charged. 

i. 400 KV Varanasi(PG)-Sahupuri(UP) (PG) Ckt-1
ii. 400 KV Varanasi(PG)-Sahupuri(UP) (PG) Ckt-2
iii. 400 KV Sahupuri(UP)-Biharshariff(PG) (PG) Ckt-1
iv. 400 KV Sahupuri(UP)-Biharshariff(PG) (PG) Ckt-2
v. 400/220 kV 500 MVA ICT 2 at Sahupuri(UP)
vi. 132 KV Sahupuri(UP)-Karamnasa(BS) (UP) Ckt-1

Elements tripped:



Network Diagram



SLD of 400/220 KV Sahupuri(UP) @ 15:52 hrs



SLD of 765/400KV Varanasi(PG) @ 15:52 hrs



SLD of 765/400KV Varanasi(PG) @ 15:52 hrs



SLD of 400/220 KV Sahupuri(UP) @ 15:56 hrs



SLD of 400/220 KV Sahupuri(UP) @ 15:58 hrs



SLD of 765/400KV Varanasi(PG) @ 15:58 hrs



SLD of 400/220 KV Sahupuri(UP) @ 18:35 hrs



SLD of 400/220 KV Sahupuri(UP) @ 18:39 hrs



SLD of 400/220 KV Sahupuri(UP) @ 19:24 hrs



SLD of 765/400KV Varanasi(PG) @ 19:24 hrs



SLD of 400/220 KV Sahupuri(UP) @ 19:28 hrs



SLD of 765/400KV Varanasi(PG) @ 19:28 hrs



Uttar Pradesh Demand during the event (@ 15:54 hrs)

Change in demand of 
approx. 100 MW in 

UP control area
(As per SCADA)



Uttar Pradesh Demand during the event (@ 18:37 hrs)

Change in demand of 
approx. 60 MW in UP 

control area
(As per SCADA)



Uttar Pradesh Demand during the event (@ 19:25 hrs)

No change in demand 
of UP control area

(As per SCADA)



PMU Plot of frequency at Varanasi(PG)
15:54 hrs/10-July-24



PMU Plot of frequency at Varanasi(PG)
18:37 hrs/10-July-24



PMU Plot of frequency at Varanasi(PG)
19:25 hrs/10-July-24



PMU Plot of phase voltage magnitude at Varanasi(PG)
15:54 hrs/10-July-24

15:54:36.040hrs

15:54:36.440hrs



PMU Plot of phase voltage magnitude at Varanasi(PG)
18:37 hrs/10-July-24

18:37:02.040hrs

18:37:02.280hrs



PMU Plot of phase voltage magnitude at Varanasi(PG)
19:25 hrs/10-July-24

19:25:33.080hrs

19:25:33.480hrs



DR of 400 KV Varanasi(PG)(end)-Sahupuri(UP) (PG) Ckt-1 (15:54 hrs)

 Y-N phase to earth fault. Iy=~3.3kA. 
 Zone-2 distance protection operated. 

Iy=~3.3kA



DR of 400 KV Varanasi(PG)(end)-Sahupuri(UP) (PG) Ckt-2 (15:54 hrs)

 Y-N phase to earth fault. Iy=~3.6kA. 
 Zone-2 distance protection operated. 

Iy=~3.6kA



DR of 400 KV Sahupuri(UP)(end)-Biharshariff(PG) (PG) Ckt-1 (15:54 hrs)

 Y-N phase to earth fault. Iy=~1.1kA. 
 Zone-4 distance protection operated. 

Iy=~1.1kA



DR of 400 KV Sahupuri(UP)(end)-Biharshariff(PG) (PG) Ckt-2 (15:54 hrs)

 Y-N phase to earth fault. Iy=~1.1kA. 
 Zone-4 distance protection operated. 

Iy=~1.1kA



DR of 400 KV Sahupuri(UP)(end)-Biharshariff(PG) (PG) Ckt-1 (18:37 hrs)

 Y-N phase to earth fault. Iy=~1.3kA. 
 Zone-4 distance protection operated. 

Iy=~1.3kA



DR of 400 KV Sahupuri(UP)(end)-Biharshariff(PG) (PG) Ckt-2 (18:37 hrs)

 Y-N phase to earth fault. Iy=~1.3kA. 
 Zone-4 distance protection operated. 

Iy=~1.3kA



SCADA SOE

Time Station Name Voltage
Element 
Name

Element Type
Element 
Status

Remarks

15:54:36,503 VRNS1_PG 400kV 2BHRTIE Circuit Breaker Open
Tie CB at Varanasi(PG) end of 400 KV Varanasi(PG)-Sahupuri(UP) (PG) Ckt-2 

opened

15:54:36,503 VRNS1_PG 400kV 5ALBDBHR Circuit Breaker Open
Tie CB at Varanasi(PG) end of 400 KV Varanasi(PG)-Sahupuri(UP) (PG) Ckt-1 

opened

15:54:36,503 VRNS1_PG 400kV 3SAHU2 Circuit Breaker Open
Main CB at Varanasi(PG) end of 400 KV Varanasi(PG)-Sahupuri(UP) (PG) Ckt-2 

opened

15:54:36,504 VRNS1_PG 400kV 4SAHU1 Circuit Breaker Open
Main CB at Varanasi(PG) end of 400 KV Varanasi(PG)-Sahupuri(UP) (PG) Ckt-1 

opened

15:57:26,280 BHLPR_UP 33kV 04BHLPR Circuit Breaker Open Line CB at Bhelupur(UP) end of 33kV Bhelupur-Bhelupur (UP) ckt opened



SCADA SOE

Time
Station 
Name

Voltage Element Name Element Type
Element 
Status

Remarks

19:24:24,814 VRNS1_PG 400kV 3SAHU2 Circuit Breaker Close
Main CB at Varanasi(PG) end of 400 KV Varanasi(PG)-Sahupuri(UP) (PG) Ckt-2 

closed

19:25:33,550 VRNS1_PG 400kV 5ALBDBHR Circuit Breaker Open
Tie CB at Varanasi(PG) end of 400 KV Varanasi(PG)-Sahupuri(UP) (PG) Ckt-2 

opened

19:25:33,550 VRNS1_PG 400kV 4SAHU1 Circuit Breaker Open
Main CB at Varanasi(PG) end of 400 KV Varanasi(PG)-Sahupuri(UP) (PG) Ckt-1 

opened

19:26:06,556 VRNS1_PG 400kV 3SAHU2 Circuit Breaker Open
Main CB at Varanasi(PG) end of 400 KV Varanasi(PG)-Sahupuri(UP) (PG) Ckt-2 

opened



Point of discussion

i) Reason for delayed fault clearance in all tripping events need to be shared.
ii) Reason and type of protection operated for tripping of multiple elements at 220kV 

Sahupuri(UP) S/s is yet to be received. 
iii) Exact location of fault need to be shared.
iv) Type of protection operated in tripping of 400/220 kV 500 MVA ICT-2 at Sahupuri(UP) 

need to be shared. 
v) DR/EL (.dat/.cfg file) of 400/220 kV 500 MVA ICT-2 at 400kV Sahupuri(UP) and 

multiple elements tripped at 220kV Sahupuri(UP) along with detailed tripping report 
need to be shared.

vi) Remedial action taken report to be shared.
vii) SCADA data of 400kV Sahupuri(UP) S/s was freeze and some trippings were not 

recorded in SCADA SOE during the event. Healthiness of SCADA data at 400kV 
Sahupuri(UP) S/s and 220kV Sahupuri(UP) S/s need to be ensured.



Tripping Analysis Report of 
multiple element Tripping 

event on 10.07.2024 at 400 kV 
GIS Sub-Station Sahupuri-

Chandauli

-



On dated 10.07.2024 at 15:54 hrs multiple tripping occurred at 400 kV GIS Sub-Station 
Sahupuri (Chandauli) due to fault persist in GIS Module between Breaker & Bus Isolator at 400 
kV Sahupuri- Varanasi (PG)- II Line, 

Both 400 kV Sahupuri-Biharsharif-I & II line Tripped in zone-4 from Sahupuri End and 400 KV 
Sahupuri - Varanasi (PG)- I & II Line Tripped in Zone-2 from other end. Also, 500 MVA ICT-II 
Tripped on E/F Highset Flag.

400 kV Biharsharif Circuit-II charged at 17:35 hrs and 400 kV Biharsharif Circuit-I charged at 
17:53 Tripped but both lines tripped again at 18:37 hrs in zone-4, 400 / 220 kV 500 MVA ICT-II 
again tripped at 18:37 Hrs along with these two lines & finally charged at 22:59 Hrs.

400 kV Varanasi (PG)- I Line is charged at 18:54 Hrs & taken on Load. After that, 400 kV 
Varanasi (PG)- II Line was tried to charged at 19:26 Hrs but tripped instantaneously from 
Varanasi (PG) End along with Varanasi (PG)-I Line on Zone- 2.

Details of Tripping



Single Line Diagram of 400 kV GIS Sahupuri (Chandauli)



1). Exact Reason of Trippings:-

 Flashover occurred between Bus Isolator & Circuit Breaker Section of GIS Module of Bay 
407, 400 kV Sahupuri - Varanasi - II (PG) LIne.

2). Nature & location of Faults

 Fault is of flashover type & location is between Bus Isolator & Circuit Breaker Section of GIS 
Module of Bay 407, 400 kV Sahupuri - Varanasi - II (PG) LIne.



3). Sequence of tripping events

At 15:54 Hrs, following elements were tripped:- 

 400 kV Sahupuri - Biharsharif - I Line

 400 kV Sahupuri - Biharsharif - II Line

 400 kV Sahupuri - Varanasi- I (PG) Line

 400 kV Sahupuri - Varanasi- II (PG) Line

 500 MVA ICT-II

After trippings at 15:54 Hrs, except Varanasi - I & II (PG) Line, Biharsharif Ckt-I & II, 500 MVA ICT-II were charged at 17:53, 17:35 & 
17:59 Hrs respectively from Bus-I.

At 18:37 Hrs, following elements once again tripped:- 

 400 kV Sahupuri - Biharsharif - I Line

 400 kV Sahupuri - Biharsharif - II Line

 500 MVA ICT-II

At 18:54 Hrs, Varanasi - I (PG) Line was charged from both ends. Varnasi -II (PG) line was tried to charge at 19:26 Hrs but tripped instantaneously 
from Varanasi (PG) End along with Varanasi-I Line on Zone- 2.



Fault Initiation, Bay 409- 400 kV SHP – Bihar Sharif-I (PG) Line at 15:54 
Hrs



Tripping Command, Bay 409-400 kV SHP – Bihar Sharif-I (PG) Line at 15:54 Hrs



Fault Initiation, Bay 409- 400 kV SHP – Bihar Sharif-I (PG) Line at 18:37 Hrs



Tripping Command Bay 409- 400 kV SHP – Bihar Sharif-I (PG) Line at 18:37 Hrs



Fault Initiation Bay 410- 400 kV SHP – Bihar Sharif-II (PG) Line at 15:54 Hrs



Tripping Command Bay 410- 400 kV SHP – Bihar Sharif-II (PG) Line at 15:54 Hrs



Fault Initiation Bay 410- 400 kV SHP – Bihar Sharif-II (PG) Line at 18:37 Hrs



Tripping Command Bay 410- 400 kV SHP – Bihar Sharif-II (PG) Line at 18:37 Hrs



Fault Initiation & Tripping Command 500 MVA ICT-II at 15:54 Hrs



Fault Initiation & Tripping Command 500 MVA ICT-II at 18:37 Hrs



Fault Initiation Bay 404- 400 kV SHP – Varanasi-I (PG) Line at 15:54 Hrs



Fault End Point Bay 404- 400 kV SHP – Varanasi-I (PG) Line at 15:54 Hrs



Fault Initiation Bay 404- 400 kV SHP – Varanasi-I (PG) Line at 19:25 Hrs



Fault End Point Bay 404- 400 kV SHP – Varanasi-I (PG) Line at 19:25 Hrs



4). Details of Protection Operation & Relay Flags:-

A). 400 kV Sahupuri - Biharsharif -I Line  - Y-Ph Optd, GND PU, Zone-4 Trip, 86 Trip Relay Optd

B). 400 kV Sahupuri - Biharsharif -II Line  - Y-Ph Optd, GND PU, Zone-4 Trip, 86 Trip Relay Optd,

C). 400 kV Sahupuri - Varanasi (PG)- I (PG) Line  - Tripped from Varanasi (PG) End on Zone - 2

D). 400 kV Sahupuri - Varanasi (PG)- II (PG) Line  - Tripped from Varanasi (PG) End on Zone - 2

E). 400/220 kV 500 MVA ICT-II - E/F Highset Trip, 86 Trip Relay Optd

Note:- Above elements tripped again at 18:37 Hrs & 19:26 Hrs on almost same flags.



5). DR (.dat / .cfg) file w.r.t. protection operation

Enclosed 

6). Reason for delayed fault clearance:-

400 kV Sahupuri - Biharsharif -I & II Line tripped on Zone-4 with a time delay of 450 ms as Bus Bar 
protection was kept out of circuit ( due to some bay integration issue in  busbar).

7). Details of load loss in UP Control Area / Substation

131 MW (Load on 500 MVA ICT-II at 15:30 Hrs)

8). Remedial Action taken to avoid such events in future

Bus Bar protection system is now in circuit & Replacement of GIS Module is under progress.



Multiple elements tripping at 
220kV Palli(HR) 

16th August 2024



Brief of event:
i. During antecedent condition, 220 kV Palli S/S importing load from 220 KV Samaypur (BB)-

Palli (HV) (HVPNL) Ckt-1 & Ckt-2, 220 KV Badshahpur (HV)-Palli (HV) (HVPNL) Ckt-1 & ckt-
2 and 220 KV Sector-56 (Gurgaon) -Palli (HV) (HVPNL) Ckt-1 & Ckt-2 and feeding that load 
to 220 KV Palla (HV) (Sec-46) & 220 KV Palli (2*100MVA+1*160MVA) S/S.

ii. As reported, to manage the line loading on sector-72 Gurgaon ckt, 220 KV Sector 52 (HV) 
(Sec-56 Gurgaon)-Palli (HV) (HVPNL) Ckt-1 was opened at 22:10 hrs on the instruction of 
SLDC-Haryana. This led to sparking on the 220 KV Sector 52 (HV) (Sec-56 Gurgaon)-Palli 
(HV) (HVPNL) Ckt-2 at Palli S/S end.

iii. At the same time, busbar protection operated at 220kV Palli(HV) due to which all the 
elements connected to 220kV Bus-1 and 2 at Palli(HV) tripped and complete blackout 
occurred at Palli(HV) S/s.

iv. As per PMU, R-Y phase to phase fault with delayed fault clearing time of 880 ms was 
observed. 

v. As per SCADA, change in demand of approx. 600 MW and 980 MW in Delhi and Haryana 
control area respectively were observed. However, as reported, approx. 400 MW load 
loss occurred at Palli & Sec-46 (Faridabad). Rest of the change in demand is suspected 
due to stalling of induction motor.



i. 220 KV Samaypur (BB)-Palli (HV) (HVPNL) Ckt-1
ii. 220 KV Samaypur (BB)-Palli (HV) (HVPNL) Ckt-2
iii. 220 KV Badshahpur (HV)-Palli (HV) (HVPNL) Ckt-1
iv. 220 KV Badshahpur (HV)-Palli (HV) (HVPNL) Ckt-2
v. 220 KV Palla (HV) (Sec-46) -Palli (HV) (HVPNL) Ckt-1
vi. 220 KV Palla (HV) (Sec-46) -Palli (HV) (HVPNL) Ckt-2
vii. 220 KV Sector 52 (HV) (Sec-56 Gurgoan)-Palli (HV) (HVPNL) Ckt-1
viii. 220 KV Sector 52 (HV) (Sec-56 Gurgoan)-Palli (HV) (HVPNL) Ckt-2

Elements tripped:



Network Diagram



SLD of 220/66kV Palli(HV) before the event



SLD of 220/66kV Palli(HV) after the event



SLD of 220kV Samaypur(BB) before the event



SLD of 220kV Samaypur(BB) after the event



Haryana demand during the event

Reduction in demand of approx. 
980 MW in Haryana control area 

(as per SCADA)



Delhi demand during the event

Reduction in demand of approx. 
600 MW in Delhi control area (as 

per SCADA)



PMU Plot of frequency at Bassi(PG) 
22:10 hrs/16-July-24

22:10:47:487hrs;
f=50.007Hz

22:11:02:658hrs;
f=50.135Hz

22:11:47:487hrs;
f=50.033Hz



PMU Plot of Phase Voltage Magnitude at Ballabhgarh(PG) 
22:10 hrs/16-July-24

22:10:47:920hrs

22:10:47:600hrs

22:10:48:480hrs



Time Station Name Voltage Level Element Name Element Type Element Status Remarks

22:10:48,296 SMYUR_BB 220kV 12PALLI2 Circuit Breaker Open Line CB at Samaypur(BBMB) end of 220 KV 
Samaypur(BB)-Palli(HV) (HVPNL) Ckt-2 opened

SCADA SOE



DR summary file of 220kV Samaypur(end)-Palli ckt-2

R-N fault, Z-2, FD:13.45km



Point of discussion

i) Exact reason, location and nature of fault need to be shared.
ii) Reason of delayed clearance of fault need to be shared.
iii) Reason of tripping of multiple elements.
iv) Feeder-wise load loss details need to be shared.
v) SCADA data issue was observed at 220/66kV Palli(HV) during the event. Availability 

and healthiness of SCADA data need to be ensured.
vi) DR/EL (.dat/.cfg file) of all tripped elements need to be shared.
vii) Remedial action taken report need to be shared.



Multiple elements tripping at 
220kV Khodri HEP 

19th July 2024



Brief of event:
i. During antecedent condition, all the four 30MW units of Khodri and 60 MW units of 

Chhibro were running and total active power generation of Khodri and Chhibro was 
approx. 89 MW and 196 MW (as per SCADA). Total generation of Chhibro was evacuating 
through 220 KV Khodri-Chhibro (UK) Ckt-1 & 2.

ii. As reported, at 21:31 hrs, while taking out 30MW Khodri Unit-2, B-phase pole of CB of 
Unit-2 did not open. This led to LBB protection operation which further resulted in 
tripping of all the elements connected to both the buses at 220kV Khodri(UK) and 
complete blackout occurred at 220kV Khodri(UK) S/s.

iii. Due to tripping of 220 KV Khodri-Chhibro (UK) Ckt-1 & 2, 60 MW Chhibro Unit-1, 2, 3 & 4 
also tripped due to loss of evacuation path and complete blackout occurred at 220kV 
Chhibro(UK) S/s.

iv. As per PMU, no fault was observed in the system. 
v. As per SCADA, change in demand and generation of approx. 30 MW and 300 MW 

respectively in Uttarakhand control area were observed. 
vi. As remedial action taken, over hauling & testing of generator CB has been performed and 

found satisfactory.



i. 220 KV Khodri(UK)-Majri(HP) (UK) Ckt-1
ii. 220 KV Khodri(UK)-Majri(HP) (UK) Ckt-2
iii. 220 KV Khodri(UK)-Sarsawan(UP) (UP) Ckt
iv. 220 KV Khodri(UK)-Saharanpur(UP) (UP) Ckt
v. 220 KV Khodri-Chhibro (UK) Ckt-1
vi. 220 KV Khodri-Chhibro (UK) Ckt-2
vii. 30 MW Khodri Unit-1, 2, 3 & 4
viii. 60 MW Chhibro Unit-1, 2, 3 & 4

Elements tripped:



Network Diagram



SLD of 220kV Khodri(UK) before the event

Wrong CB status



SLD of 220kV Khodri(UK) after the event

220kV Khodri(UK) 
S/s blackout



SLD of 220kV Chhibro(UK) before the event

Wrong CB status



SLD of 220kV Chhibro(UK) after the event

220kV Chhibro(UK) 
S/s blackout



Uttarakhand demand during the event

Change in demand of approx. 30 
MW in Uttarakhand control area 

(as per SCADA)



Uttarakhand generation during the event

Change in generation of approx. 300 
MW in Uttarakhand control area 

(as per SCADA)



Khodri and Chhibro generation during the event

9:30:00 PM, 88.89

9:29:00 PM, 196.48
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Khodri and Chhibro Generation during the event

Khodri Generation Chhibro Generation



PMU Plot of frequency at Saharanpur(PG) 
21:31 hrs/19-July-24



PMU Plot of Phase Voltage Magnitude at Saharanpur(PG) 
21:31 hrs/19-July-24

No fault in the system 
(as per PMU)



SCADA SOE
Time Station Name Voltage Level Element Name Element Type Element Status Remarks

21:31:06,690 KHODR_UK 220kV F3CHBRO1 Circuit Breaker disturbe

21:31:06,690 KHODR_UK 220kV SRNPR2 Circuit Open
Line CB at Khodri(UK) end of 220 kV Saharanpur 
(UP)-Khodri(UK) (UP) Ckt opened

21:31:15,904 CHBRO_UK 220kV G3G3 Circuit disturbe
21:31:45,752 CHBRO_UK 220kV G4G4 Circuit disturbe
21:31:45,752 CHBRO_UK 220kV G2G2 Circuit disturbe
21:31:45,752 CHBRO_UK 220kV G1G1 Circuit disturbe
21:32:16,208 KHODR_UK 220kV F1JHJRA Circuit disturbe
21:32:16,208 KHODR_UK 220kV 88MAJRI2 Circuit disturbe



Details received from Khodri(Utt)



Testing report 



Point of discussion

i) Due to LBB operation, only the elements connected to the same bus as Unit-2 should 
have tripped. Exact reason of ripping of the elements connected to the other bus at 
Khodri need to be shared.

ii) Wrong status of CB at Khodri and Chhibro was observed during the event. Availability 
and healthiness of SCADA data need to be ensured.

iii) DR/EL (.dat/.cfg file) of all tripped elements need to be shared.



Multiple elements tripping at 
220kV Shahbad(HR) & Rajokheri(HR) 

26th August 2024



Brief of event:
i. 220kV Rajokheri(HV) & 220kV Shahbad(HV) S/s have double main bus arrangement at 

220kV side.
ii. During antecedent condition, incoming power at Rajokheri(HV) S/s through 220 KV 

Abdullapur(PG)-Rajokheri (HV) (HVPNL) D/C was approx. 115 MW and outgoing power 
from Rajokheri(HV) through 220 KV Shahbad-Rajokheri(HV)(HVPNL) D/C was approx. 90 
MW. Loading of 220 KV Shahbad-Joria(HV)(HVPNL) D/C and 220 KV Shahbad 
Durla(HV)(HVPNL) D/C were approx. 100 MW and 75 MW feeding to Shahbad(HV) and 
Durla(HV) respectively.

iii. As reported, at 22:58 hrs, due to inclement weather conditions, Y-B phase to phase 
occurred on 220 KV Shahbad-Rajokheri(HV)(HVPNL) Ckt-1 & 220 KV Abdullapur(PG)-
Rajokheri (HV) (HVPNL) Ckt-1.

iv. As reported, 220 KV Abdullapur(PG)-Rajokheri (HV) (HVPNL) D/C tripped only from 
Abdullapur(PG) end not from Rajokheri(HV) end. 220 KV Shahbad-Rajokheri(HV)(HVPNL) 
Ckt-1 tripped on zone-1 distance protection on Y-B-G double phase to ground fault with 
fault distance of 29km and fault current of Iy=~5.79kA & Ib=~5.39kA from Rajokheri(HV) 
end. 220 KV Shahbad-Rajokheri(HV)(HVPNL) Ckt-2 & 220 KV Tepla-Rajokheri(HV)(HVPNL) 
Ckt-2 tripped on direction earth fault from Rajokheri(HV) end. 220 KV Tepla-
Rajokheri(HV)(HVPNL) Ckt-1 tripped on zone-3 distance protection on Y-B phase to phase 
fault from Rajokheri(HV) end (details regarding trippings at Shahbad(HV) S/s is yet to be 
received).

v. As per PMU at Abdullapur(PG), Y-B phase to phase fault converted into R-Y-B three phase 
fault with delayed fault clearing time of 2040msec is observed.



Brief of event:
vi. Due to tripping of all 220kV lines at Rajokheri(HV) & Shahbad(HV), both sub-stations lost 

their connectivity from Grid which led to blackout of 220kV Rajokheri(HV) S/s & 220kV 
Shahbad(HV) S/s.

vii. As per SCADA, change in demand of approx. 350 MW in Haryana control area.

i. 220 KV Abdullapur(PG)-Rajokheri (HV) (HVPNL) Ckt-1
ii. 220 KV Abdullapur(PG)-Rajokheri (HV) (HVPNL) Ckt-2
iii. 220 KV Shahbad-Rajokheri(HV)(HVPNL) Ckt-1
iv. 220 KV Shahbad-Rajokheri(HV)(HVPNL) Ckt-2
v. 220 KV Tepla-Rajokheri(HV)(HVPNL) Ckt-1
vi. 220 KV Tepla-Rajokheri(HV)(HVPNL) Ckt-2
vii. 220 KV Shahbad-Durla(HV)(HVPNL) Ckt-1
viii. 220 KV Shahbad-Durla(HV)(HVPNL) Ckt-2
ix. 220 KV Shahbad-Joria(HV)(HVPNL) Ckt-1
x. 220 KV Shahbad-Joria(HV)(HVPNL) Ckt-2

Elements tripped:



Network Diagram



SLD of 220kV Rajokheri(HV) before the event



SLD of 220kV Rajokheri(HV) after the event



SLD of 220kV Shahbad(HV) before the event

Rajokheri Ckt-1 & 2



SLD of 220kV Shahbad(HV) after the event

Rajokheri Ckt-1 & 2



Haryana Demand during the event

Change in demand of approx. 350 
MW in Haryana control area 

(as per SCADA)



PMU Plot of frequency at Abdullapur(PG) 
22:58 hrs/26-August-24



PMU Plot of Phase voltage magnitude at Abdullapur(PG) 
22:58 hrs/26-August-24

22:58:19:800 hrs

22:58:19:880 hrs

22:58:21:200 hrs

22:58:21:840 hrs



SCADA SOE
Time

Station 
Name

Voltage
Element 
Name

Element Type
Element 
Status

Remarks

22:58:19,921 ABDUL_PG 220kV 15RJKHR1
Circuit 
Breaker

Open          
Line CB at Abdullapur(PG) end of 220 KV Abdullapur(PG)-Rajokheri (HV) (HVPNL) Ckt-

1 opened

22:58:21,008 RJKRI_HS 220kV 03TEPLA1
Circuit 
Breaker

Open Line CB at Rajokheri(HV) end of 220 KV Tepla-Rajokheri (HVPNL) Ckt-1 opened

22:58:21,955 SHBAD_HS 220kV 09T2
Circuit 
Breaker

Open CB at Shahbad(HV) end of 220/66kV ICT-2 opened from 220kV side

22:58:21,968 SHBAD_HS 220kV 03TEPLA1
Circuit 
Breaker

Open Line CB at Shahbad(HV) end of 220 KV Tepla-Shahbad (HVPNL) Ckt-1 opened

22:58:21,973 RJKRI_HS 220kV 04TEPLA2
Circuit 
Breaker

Open Line CB at Rajokheri(HV) end of 220 KV Tepla-Rajokheri (HVPNL) Ckt-2 opened

22:58:21,975 RJKRI_HS 220kV 08MBC
Circuit 
Breaker

Open Main bus coupler at Rajokheri(HV) end of 220kV bus-1 & bus-2 opened 

22:58:21,986 ABDUL_PG 220kV 16RJKHR2
Circuit 
Breaker

Open           
Line CB at Abdullapur(PG) end of 220 KV Abdullapur(PG)-Rajokheri (HV) (HVPNL) Ckt-

2 opened

22:58:21,998 SHBAD_HS 220kV 05JORIA1
Circuit 
Breaker

Open Line CB at Shahbad(HV) end of 220 KV Joria-Shahbad (HVPNL) Ckt-1 opened

22:58:21,999 SHBAD_HS 220kV 08MBC
Circuit 
Breaker

Open Main bus coupler at Shahbad(HV) end of 220kV bus-1 & bus-2 opened 

22:58:22,005 SHBAD_HS 220kV 04TEPLA2
Circuit 
Breaker

Open Line CB at Shahbad(HV) end of 220 KV Tepla-Shahbad (HVPNL) Ckt-2 opened

22:58:22,007 SHBAD_HS 220kV 02DURLA1
Circuit 
Breaker

Open Line CB at Shahbad(HV) end of 220 KV Durla-Shahbad (HVPNL) Ckt-1 opened

22:58:22,009 SHBAD_HS 220kV 06JORIA2
Circuit 
Breaker

Open Line CB at Shahbad(HV) end of 220 KV Joria-Shahbad (HVPNL) Ckt-2 opened

22:58:22,017 RJKRI_HS 220kV 02SHBAD2
Circuit 
Breaker

Open Line CB at Rajokheri(HV) end of 220 KV Shahbad-Rajokheri (HVPNL) Ckt-2 opened

22:58:22,039 RJKRI_HS 220kV 01SHBAD1
Circuit 
Breaker

Open Line CB at Rajokheri(HV) end of 220 KV Shahbad-Rajokheri (HVPNL) Ckt-1 opened

22:58:22,781 SHBAD_HS 220kV 01DURLA2
Circuit 
Breaker

Open Line CB at Shahbad(HV) end of 220 KV Durla-Shahbad (HVPNL) Ckt-2 opened



DR of 220kV Abdullapur(end)-Rajokheri ckt-1

Y-B fault, Z-1, 3-ph trip (As reported, FD:1.3km)



DR of 220kV Abdullapur(end)-Rajokheri ckt-2

R-Y-B fault, Z-2, 3-ph trip (As reported, FD:23.41km)



Protection operation at 220kV Rajokheri(HR) 
(details submitted by HVPNL) 



Protection operation at 220kV Shahbad(HR) 
(details submitted by HVPNL) 



Point of discussion

 Exact location of fault seen by distance protection relay at Rajokheri end at 
22:58:19:800 hrs ?

 Protection operation at 22:58:19:800 hrs at Rajokheri end on Y-B fault? Delayed 
clearance of fault is observed.

 DR/EL of all the tripped lines at Rajokheri end not received. Same need to be 
submitted.

 As reported, Bus bar differential relay maloperated at 220kV Shahbad(HR) due to 
issue in isolator status. Exact details of issues need to be shared.

 DR of bus bar relay need to be shared.
 Remedial action taken report to be shared.



Multiple elements tripping at 
220kV  Barn (J&K)  
02nd August 2024



Brief of event:
i. As reported, at 15:03hrs, 220/132kV 160MVA ICT-1, 132kV Barn-Canal (JK) D/C tripped at 

Barn(JK) S/s on Y-B phase to phase fault which occurred on 132kV Barn-Canal (JK) D/C 
(exact reason, location of fault and type of protection operated is yet to be received).

ii. As reported, due to tripping of ICT-1, the complete load shifted on 220/132kV 160MVA 
ICT-2 & 3 which led to tripping of 220/132kV 160MVA ICT-2 & 3 on overloading at 
Barn(JK) S/s.

iii. As per PMU at Kishenpur(PG), Y-B phase to phase fault with fault clearing time of 120ms 
is observed.

iv. As per SCADA, load loss of approx. 345MW occurred in J&K control area.

i. 220/132kV 160MVA ICT-1 at Barn (JK)
ii. 220/132kV 160MVA ICT-2 at Barn (JK)
iii. 220/132kV 160MVA ICT-3 at Barn (JK)
iv. 132kV Barn-Canal (JK) Ckt-1
v. 132kV Barn-Canal (JK) Ckt-2

Elements tripped:



Network Diagram



J&K (UT)-Valley Network Diagram before the event



J&K (UT)-Valley Network Diagram after the event



J&K demand during the event

Change in demand of approx. 
345MW in J&K control area

(as per SCADA data)



PMU Plot of frequency at Kishenpur(PG)
15:03hrs/02-Aug-24



PMU Plot of phase voltage magnitude at Kishenpur(PG)
15:03hrs/02-Aug-24

15:03:14.840 hrs

15:03:14.960 hrs



Point of discussion

i) Exact reason and location of fault need to be shared.
ii) Details of protection operated during the tripping event need to be shared.
iii) Loading of all three ICTs just before the tripping event need to be shared. 
iv) Overloading protection settings of all three ICTs at Barn(JK) need to be shared.
v) DR/EL (.dat/.cfg file) of all the tripped elements along with tripping report of the 

event need to be shared.
vi) SLD of 220/132kV Barn(JK) S/s need to be shared.
vii) Remedial action taken report to be shared.



RE: Mock testing of SPS of 500kV HVDC Mundra-Mahindergarh link

****Warning****
This email has not originated from Grid-India. Do not click on attachment or links unless sender is reliable.

Malware/ Viruses can be easily transmitted via email.

Dear Sir,

  Please find the attached Photos. on 28-08-2024, a representative from M/s. Commtel Networks visited the Mahendragarh site and

confirmed the healthiness of the SDH and TPS, along with their associated cards.

  All SPS System equipment are functioning properly. The 15 TPS installed in the remote substation.

The details and status of TPS and Counter at Mahendragarh End.

S.No TPS TPS Status Counter
Counter

Status

1 PG Hissar ON 17 OKAY

2 Bhiwani ON 17 OKAY

3 Dadari ON 17 OKAY

4 Alwar ON - OFF

5 Bhilwara ON 12 OKAY

6 Merta ON 14 OKAY

7 Ratangarh ON - OFF

8 Gobinugarg ON - OFF

9 Malerkotla ON - OFF

10 Laton Kalan ON 6 OKAY

11 Mandula ON 12 OKAY

12 Bamnauli ON - OFF

13 Shamli ON - OFF

14 Bahadurgarh ON 10 OKAY

Thu 8/29/2024 7:29 PM

To:NRLDC SO 2 <nrldcso2@grid-india.in>; CPCC1 <rtamc.nr1@powergrid.in>;

Cc:seo-nrpc <seo-nrpc@nic.in>; Somara Lakra (सोमारा लाकरा) <somara.lakra@grid-india.in>; Mahavir Prasad Singh (महावीर �साद िसंह)
<mahavir@grid-india.in>; Arunkumar P <Arunkumar.P@adani.com>; Sugata Bhattacharya (सुगाता भ�ाचाया�) <sugata@grid-india.in>;
Deepak Kumar <deepak.kr@grid-india.in>; AMIT SHARMA <amsharma@grid-india.in>; Bikas Kumar Jha (िबकास कुमार झा)
<bikaskjha@grid-india.in>; Manas Ranjan Chand (मानस रंजन चंद) <manas@grid-india.in>; Aman Gautam (अमन गौतम)
<amangautam@grid-india.in>; Gnanaguru . <Gnanaguru.1@adani.com>; Sumeet Sharma <Sumeet.Sharma@adani.com>; Naman
Vyas <Namany.Vyas@adani.com>; Milan Popat <Milan.Popat@adani.com>; Nihar Raj <nihar.raj@adani.com>; Abhishek Kukreja
<Abhishek.Kukreja@adani.com>;

5 attachments (9 MB)

Counter (2).jpg; Counter.jpg; TPS (2).jpg; TPS.jpg; 220KV Alwar ss.jpg;
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15 Dhanonda ON - OFF

There alarms on the system are due to the following reasons.

1. Equipment Failure/ card failure/ power failure at Remote Sites.
2. Cable connectivity break between the remote System and cable coming from Field.
3. E1 connectivity outage at remote Sites.

Our team, with support from Commtel Networks, visited the nearest TPS installed at the 220/132 kV Alwar Substation to check its

healthiness. However, during the inspection, the panel was found to be de-energized, necessitating an end-to-end test. (Photo

Attached)  Similarly, each substation needs to be ensured the healthiness of the TPS by respective Substation owner.

We request you to please confirm the healthiness of the Sr no 1 and 2 .

Thanks and Regards,

Kalicharan Sahu

(O&M) HVDC & EHV Substations,

Adani Energy Solutions Limited

| ±500kV HVDC Mahendragarh Terminal Sub Station I

Village-Kheri- Aghiyar, Taluka- Kanina,  Mahendragarh 123 029, Haryana, India

Mob +91 9764006167| Off +91 1285 277326

From: NRLDC SO 2 <nrldcso2@grid-india.in>

Sent: Tuesday, August 27, 2024 10:07 AM

To: SLDC Punjab <se-sldcprojects@pstcl.org>; PC PSTCL SLDC PUNJAB <pcpstcl@gmail.com>; Haryana

<sldcharyanacr@gmail.com>; Delhi <sldcmintoroad@gmail.com>; UP <sera@upsldc.org>; Rajasthan

<SE.LDRVPNL@RVPN.CO.IN>; ce.ld@rvpn.co.in; CPCC1 <rtamc.nr1@powergrid.in>; neerajk@powergrid.in;

setncmrt@upptcl.org; bharatlalgujar@gmail.com; akashdeep3433786@gmail.com; xenemtcbhpp2@bbmb.nic.in; PC

Control Room <pccont@bbmb.nic.in>; se.prot.engg@rvpn.co.in; Arunkumar P <Arunkumar.P@adani.com>; Kali Charan

Sahu <Kalicharan.Sahu@adani.com>; rajbir-walia79@yahoo.com; ase-sldcop@pstcl.org; sesldcop@hvpn.org.in;

cepso@upsldc.org; se-sldcop <se-sldcop@pstcl.org>; SICHVDC Controlroom <SICHVDC.Controlroom@adani.com>

Cc: seo-nrpc <seo-nrpc@nic.in>; somara.lakra <somara.lakra@grid-india.in>; Mahavir Prasad Singh (महावीर �साद िसंह)

<mahavir@grid-india.in>; Sugata Bha�acharya (सुगाता भ�ाचाया�) <sugata@grid-india.in>; deepak.kr <deepak.kr@grid-

india.in>; AMIT SHARMA <amsharma@grid-india.in>; bikaskjha <bikaskjha@grid-india.in>; Manas Ranjan Chand (मानस
रंजन चंद) <manas@grid-india.in>; Aman Gautam (अमन गौतम) <amangautam@grid-india.in>

Subject: Re: Mock tes�ng of SPS of 500kV HVDC Mundra-Mahindergarh link

*CAUTION: This mail has originated from outside Adani. Please exercise caution with links and attachments.*

Sir,
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In reference of the trailing mail, it is to be men�oned that inputs have received from Rajasthan only. Members agreed to shared the details by 22nd

August 2024, however no further details received from Haryana, Punjab, Delhi, UP & ADANI.

Kindly share the details as discussed during the mee�ng held on 20th August 2024, so that further remedial ac�ons can be ini�ated on the basis of

those details.

सादर ध�वाद/ Thanks & Regards
�णाली संचालन-II/ System Operation-II
उ॰�े॰भा॰�े॰के॰/ NRLDC

ि�ड कंट� ोलर ऑफ इंिडया िलिमटेड/ Grid Controller of India Limited

Formerly known as
पोसोको / POSOCO

From: NRLDC SO 2

Sent: Tuesday, August 20, 2024 12:49:55 PM

To: SLDC Punjab; PC PSTCL SLDC PUNJAB; Haryana; Delhi; UP; Rajasthan; ce.ld@rvpn.co.in; CPCC1;

neerajk@powergrid.in; setncmrt@upptcl.org; bharatlalgujar@gmail.com; akashdeep3433786@gmail.com;

xenemtcbhpp2@bbmb.nic.in; PC Control Room; se.prot.engg@rvpn.co.in; Arunkumar.P@adani.com;

Kalicharan.Sahu@adani.com; rajbir-walia79@yahoo.com; ase-sldcop@pstcl.org; sesldcop@hvpn.org.in

Cc: seo-nrpc; Somara Lakra (सोमारा लाकरा); Mahavir Prasad Singh (महावीर �साद िसंह); Sugata Bha�acharya (सुगाता
भ�ाचाया�); Deepak Kumar; AMIT SHARMA; Bikas Kumar Jha (िबकास कुमार झा); Manas Ranjan Chand (मानस रंजन चंद);

Aman Gautam (अमन गौतम)

Subject: Re: Mock tes�ng of SPS of 500kV HVDC Mundra-Mahindergarh link

Sir,

Please find a�ached presenta�on w.r.t. review of SPS of HVDC Mundra-Mahindergarh link.

As discussed during online mee�ng held today from 10:30hrs onward with SLDCs, ADANI and POWERGRID, following ac�on plan has been decided:

1. SLDCs shall share the revised updated feeder details (radial) along with expected average/peak load
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relief through respec�ve feeders.
2. SLDCs in coordina�on with their transmission and protec�on team shall share the status and healthiness

of exis�ng SPS system along with details of availability of communica�on path for incorpora�on of
proposed revised/addi�onal feeders.

3. Mahindergarh(ADANI) shall coordinate with the POWERGRID and share the ac�on plan to make the SPS
system healthy and opera�onal at Mahindergarh(ADAIN), Bhiwani(PG) & Bhiwani(BBMB).

4. POWERGRID & ADANI shall review the healthiness of SPS system at different load centers and
communica�on path between them in coordina�on with the SLDCs.

Kindly take necessary ac�ons w.r.t. your control area and share the inputs by a�ernoon of 22nd August 2024.

सादर ध�वाद/ Thanks & Regards
�णाली संचालन-II/ System Operation-II
उ॰�े॰भा॰�े॰के॰/ NRLDC

ि�ड कंट� ोलर ऑफ इंिडया िलिमटेड/ Grid Controller of India Limited

Formerly known as
पोसोको / POSOCO

From: NRLDC SO 2

Sent: Friday, August 16, 2024 5:36:26 PM

To: SLDC Punjab; PC PSTCL SLDC PUNJAB; Haryana; Delhi; UP; Rajasthan; ce.ld@rvpn.co.in; CPCC1;

neerajk@powergrid.in; setncmrt@upptcl.org; bharatlalgujar@gmail.com; akashdeep3433786@gmail.com;

xenemtcbhpp2@bbmb.nic.in; PC Control Room; se.prot.engg@rvpn.co.in; Arunkumar.P@adani.com;

Kalicharan.Sahu@adani.com; rajbir-walia79@yahoo.com; ase-sldcop@pstcl.org

Cc: seo-nrpc; Somara Lakra (सोमारा लाकरा); Mahavir Prasad Singh (महावीर �साद िसंह); Sugata Bha�acharya (सुगाता
भ�ाचाया�); Deepak Kumar; AMIT SHARMA; Bikas Kumar Jha (िबकास कुमार झा); Manas Ranjan Chand (मानस रंजन चंद);

Aman Gautam (अमन गौतम)

Subject: Re: Mock tes�ng of SPS of 500kV HVDC Mundra-Mahindergarh link

Sir,

Kindly refer trailing mail.
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ADANI has shared the iden�fied issues in communica�on link of SPS and load related details have been received from UP only. Other members are

also requested to share the details w.r.t. their control area. POWERGRID and ADANI are requested to review the status of healthiness of

communica�on links to load centers.

In this regard an online mee�ng has been scheduled on 20th August 2024 (Tuesday). Kindly ensure that concerned members shall connect in the

mee�ng.

Online meeting to review the healthiness of SPS of 500kV HVDC Mundra-Mahindergarh link
Hosted by NRLDCSO Grid_India

https://nrldc.webex.com/nrldc/j.php?MTID=m8a6b11dfbb5341cc4b8de3e5403b9ff6
Tuesday, August 20, 2024 10:30 AM | 5 hours | (UTC+05:30) Chennai, Kolkata, Mumbai, New Delhi
Meeting number: 2514 426 7076
Password: rgEcnsPB934

सादर ध�वाद/ Thanks & Regards
�णाली संचालन-II/ System Operation-II
उ॰�े॰भा॰�े॰के॰/ NRLDC

ि�ड कंट� ोलर ऑफ इंिडया िलिमटेड/ Grid Controller of India Limited

Formerly known as
पोसोको / POSOCO

From: NRLDC SO 2

Sent: Tuesday, August 13, 2024 4:32 PM

To: SLDC Punjab; PC PSTCL SLDC PUNJAB; Haryana; Delhi; UP; Rajasthan; ce.ld@rvpn.co.in; CPCC1;

neerajk@powergrid.in; setncmrt@upptcl.org; bharatlalgujar@gmail.com; akashdeep3433786@gmail.com;

xenemtcbhpp2@bbmb.nic.in; PC Control Room; se.prot.engg@rvpn.co.in; Arunkumar.P@adani.com;

Kalicharan.Sahu@adani.com; rajbir-walia79@yahoo.com; ase-sldcop@pstcl.org

Cc: seo-nrpc; Somara Lakra (सोमारा लाकरा); Mahavir Prasad Singh (महावीर �साद िसंह); Sugata Bha�acharya (सुगाता
भ�ाचाया�); Deepak Kumar; AMIT SHARMA; Bikas Kumar Jha (िबकास कुमार झा)
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Subject: Re: Mock tes�ng of SPS of 500kV HVDC Mundra-Mahindergarh link

Sir,

Non opera�on of SPS of 500kV HVDC Mundra-Mahindergarh inter regional link on 17th May 2024 on outage of both pole (carrying total ~1500MW)

was discussed during 51st PSC mee�ng. ADANI was requested to share the details w.r.t. SPS opera�on during the mee�ng.

As per details received from ADANI, there are two links for SPS signal communica�on to load centers. One is directly to 220kV Dhanonda(HR) and

communica�on to rest of load centers is through Bhiwani & Hissar S/s of POWERGRID. Other sta�ons are also involved in further communica�on to

all the load centers. SPS communica�on network (received from ADANI) is a�ached herewith the mail.

During 17th May incident, SPS operated at Dhanonda S/s however, opera�on didn't occur at load centers on second path. During inves�ga�on by

ADANI team, it was iden�fied that communica�on link between Bhiwani and Hissar is not healthy and there are chances that communica�on link

between other sta�ons may also be not healthy.

During online mee�ng conducted on 05th August 2023, states also highlighted the challenges regarding changes / unavailability in iden�fied load

feeders and load shedding in Punjab, Haryana, Delhi, UP and Rajasthan.

In view of above following ac�ons are desired:

1. POWERGRID and concerned states are requested to iden�fy the issue in communica�on links and take
expedi�ous ac�ons to make the all the communica�on link healthy.

2. States are requested to go through the details of load feeders men�oned in SPS document and share the
changes / modifica�ons as per present scenario and also share the inputs w.r.t. unavailability in
iden�fied load feeders and load shedding.

Details have received from UP only. POWERGRID and states are requested to share their inputs at the earliest.
Necessary ac�ons also need to be taken on priority.

सादर ध�वाद/ Thanks & Regards
�णाली संचालन-II/ System Operation-II
उ॰�े॰भा॰�े॰के॰/ NRLDC

ि�ड कंट� ोलर ऑफ इंिडया िलिमटेड/ Grid Controller of India Limited

Formerly known as
पोसोको / POSOCO
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From: NRLDC SO 2

Sent: Thursday, August 8, 2024 12:22:45 PM

To: SLDC Punjab; PC PSTCL SLDC PUNJAB; Haryana; Delhi; UP; Arshad Jamal; Rajasthan; ce.ld@rvpn.co.in

Cc: seo-nrpc; N Roy (एन रॉय); S Usha (एस उषा); Somara Lakra (सोमारा लाकरा); Mahavir Prasad Singh (महावीर �साद िसंह);

Manas Ranjan Chand (मानस रंजन चंद); Rahul Shukla (रा�ल शु�ा); Aman Gautam (अमन गौतम); Minnakuri Venkateswara

Rao (िम�ाकुरी व�कटे�र राव); Sugata Bha�acharya (सुगाता भ�ाचाया�); Deepak Kumar; AMIT SHARMA

Subject: Mock tes�ng of SPS of 500kV HVDC Mundra-Mahindergarh link

Ma'am/Sir,

As you are well aware that an online mee�ng was scheduled on 05.08.2024 among NLDC, WRLDC, NRLDC, SLDC Gujarat, SLDC Delhi, SLDC UP, SLDC

Haryana, SLDC Punjab and ATL team to discuss the mock tes�ng of SPS of 500kV HVDC Mundra-Mahindergarh link and some challenges were

highlighted during the mee�ng regarding changes/unavailability in iden�fied load feeders and load shedding in Punjab, Haryana, Delhi, UP and

Rajasthan. 

As per IEGC clause 16.1, “SPS for iden�fied system shall have redundancies in measurement of input signals
and communica�on paths involved up to the last mile to ensure security and dependability.”

As per IEGC clause 16.2, "For the opera�onal SPS, RLDC or NLDC, as the case may be, in consulta�on with
the concerned RPC(s) shall perform regular load flow and dynamic studies and mock tes�ng for reviewing SPS
parameters & func�ons, at least once in a year. RLDC or NLDC shall share the report of such studies and mock
tes�ng including any short comings to respec�ve RPC(s). The data for such studies shall be provided by CTU to
the concerned RPC, RLDC and NLDC.’’

In view of the above, states may confirm the status of the iden�fied load feeders (whether opera�onal or not)
and whether any changes done in the exis�ng load details. SPS scheme of 500kV HVDC Mundra-Mahindergarh
is a�ached herewith.

सादर ध�वाद/ Thanks & Regards
सुगता भ�ाचाय�/ Sugata Bhattacharya
�णाली संचालन-II/ System Operation-II
उ॰�े॰भा॰�े॰के॰/ NRLDC

ि�ड कंट� ोलर ऑफ इंिडया िलिमटेड/ Grid Controller of India Limited

Formerly known as
पोसोको / POSOCO
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Fwd: Mock testing of SPS of 500kV HVDC Mundra-Mahindergarh link

****Warning****
This email has not originated from Grid-India. Do not click on attachment or links unless sender is reliable.

Malware/ Viruses can be easily transmitted via email.

---------- Forwarded message ---------
From: SE T&C Meerut < setncmrt@upptcl.org>
Date: Tue, Aug 27, 2024 at 4:34 PM
Subject: Re: Mock testing of SPS of 500kV HVDC Mundra-Mahindergarh link
To: SE (R&A) <sera@upsldc.org>

As per telephonic conversation  with EEEMTD,Meerut,It is to inform that Six pairs(12Nos)fiber are available between  220KV Substation,
Shamli&400KV Substation, Shamli. Further modalities regarding  availability &sharing of these fiber can be discussed with
EMTD&Transmission wing.

On Tue, 27 Aug, 2024, 16:24 SE (R&A), <sera@upsldc.org> wrote:

 Sir ,

       As per trailing mail and in reference to the mee�ng held on 20.08.2024, kindly share the status

of availability/status/healthiness of communica�on path between 220kV Shamli and 400kV

Shamli, availability of communica�on path for incorpora�on of proposed revised/addi�onal feeders along

with the healthiness of exis�ng communica�on path of SPS incorporated feeders at 220kV Shamli.

---------- Forwarded message ---------
From: NRLDC SO 2 < nrldcso2@grid-india.in>
Date: Tue, Aug 27, 2024 at 10:07 AM
Subject: Re: Mock testing of SPS of 500kV HVDC Mundra-Mahindergarh link
To: SLDC Punjab <se-sldcprojects@pstcl.org>, PC PSTCL SLDC PUNJAB <pcpstcl@gmail.com>, Haryana <sldcharyanacr@gmail.com>,
Delhi <sldcmintoroad@gmail.com>, UP <sera@upsldc.org>, Rajasthan <SE.LDRVPNL@rvpn.co.in>, ce.ld@rvpn.co.in
<ce.ld@rvpn.co.in>, CPCC1 <rtamc.nr1@powergrid.in>, neerajk@powergrid.in <neerajk@powergrid.in>, setncmrt@upptcl.org
<setncmrt@upptcl.org>, bharatlalgujar@gmail.com <bharatlalgujar@gmail.com>, akashdeep3433786@gmail.com
<akashdeep3433786@gmail.com>, xenemtcbhpp2@bbmb.nic.in <xenemtcbhpp2@bbmb.nic.in>, PC Control Room
<pccont@bbmb.nic.in>, se.prot.engg@rvpn.co.in <se.prot.engg@rvpn.co.in>, Arunkumar.P@adani.com <Arunkumar.P@adani.com>,
Kalicharan.Sahu@adani.com <Kalicharan.Sahu@adani.com>, rajbir-walia79@yahoo.com <rajbir-walia79@yahoo.com>, ase-
sldcop@pstcl.org <ase-sldcop@pstcl.org>, sesldcop@hvpn.org.in <sesldcop@hvpn.org.in>, cepso@upsldc.org <cepso@upsldc.org>,
se-sldcop <se-sldcop@pstcl.org>, sicHVDC.Controlroom@adani.com <sicHVDC.Controlroom@adani.com>
Cc: seo-nrpc <seo-nrpc@nic.in>, Somara Lakra (सोमारा लाकरा) <somara.lakra@grid-india.in>, Mahavir Prasad Singh (महावीर �साद िसंह)
<mahavir@grid-india.in>, Sugata Bhattacharya (सुगाता भ�ाचाया�) <sugata@grid-india.in>, Deepak Kumar <deepak.kr@grid-india.in>,
AMIT SHARMA <amsharma@grid-india.in>, Bikas Kumar Jha (िबकास कुमार झा) <bikaskjha@grid-india.in>, Manas Ranjan Chand (मानस
रंजन चंद) <manas@grid-india.in>, Aman Gautam (अमन गौतम) <amangautam@grid-india.in>

Sir,

Tue 8/27/2024 4:58 PM

Inbox

To:NRLDC SO 2 <nrldcso2@grid-india.in>;

Mail - nrldcso2@grid-india.in https://mail.grid-india.in/owa/#path=/mail/sentitems

1 of 7 28-08-2024, 14:56

https://mail.grid-india.in/owa/#path=/mail
https://mail.grid-india.in/owa/#path=/mail
https://mail.grid-india.in/owa/#path=/mail
mailto:setncmrt@upptcl.org
mailto:setncmrt@upptcl.org
mailto:sera@upsldc.org
mailto:sera@upsldc.org
mailto:sera@upsldc.org
mailto:sera@upsldc.org
mailto:nrldcso2@grid-india.in
mailto:nrldcso2@grid-india.in
mailto:se-sldcprojects@pstcl.org
mailto:se-sldcprojects@pstcl.org
mailto:pcpstcl@gmail.com
mailto:pcpstcl@gmail.com
mailto:sldcharyanacr@gmail.com
mailto:sldcharyanacr@gmail.com
mailto:sldcmintoroad@gmail.com
mailto:sldcmintoroad@gmail.com
mailto:sera@upsldc.org
mailto:sera@upsldc.org
mailto:SE.LDRVPNL@rvpn.co.in
mailto:SE.LDRVPNL@rvpn.co.in
mailto:ce.ld@rvpn.co.in
mailto:ce.ld@rvpn.co.in
mailto:ce.ld@rvpn.co.in
mailto:ce.ld@rvpn.co.in
mailto:rtamc.nr1@powergrid.in
mailto:rtamc.nr1@powergrid.in
mailto:neerajk@powergrid.in
mailto:neerajk@powergrid.in
mailto:neerajk@powergrid.in
mailto:neerajk@powergrid.in
mailto:setncmrt@upptcl.org
mailto:setncmrt@upptcl.org
mailto:setncmrt@upptcl.org
mailto:setncmrt@upptcl.org
mailto:bharatlalgujar@gmail.com
mailto:bharatlalgujar@gmail.com
mailto:bharatlalgujar@gmail.com
mailto:bharatlalgujar@gmail.com
mailto:akashdeep3433786@gmail.com
mailto:akashdeep3433786@gmail.com
mailto:akashdeep3433786@gmail.com
mailto:akashdeep3433786@gmail.com
mailto:xenemtcbhpp2@bbmb.nic.in
mailto:xenemtcbhpp2@bbmb.nic.in
mailto:xenemtcbhpp2@bbmb.nic.in
mailto:xenemtcbhpp2@bbmb.nic.in
mailto:pccont@bbmb.nic.in
mailto:pccont@bbmb.nic.in
mailto:se.prot.engg@rvpn.co.in
mailto:se.prot.engg@rvpn.co.in
mailto:se.prot.engg@rvpn.co.in
mailto:se.prot.engg@rvpn.co.in
mailto:Arunkumar.P@adani.com
mailto:Arunkumar.P@adani.com
mailto:Arunkumar.P@adani.com
mailto:Arunkumar.P@adani.com
mailto:Kalicharan.Sahu@adani.com
mailto:Kalicharan.Sahu@adani.com
mailto:Kalicharan.Sahu@adani.com
mailto:Kalicharan.Sahu@adani.com
mailto:rajbir-walia79@yahoo.com
mailto:rajbir-walia79@yahoo.com
mailto:rajbir-walia79@yahoo.com
mailto:rajbir-walia79@yahoo.com
mailto:ase-sldcop@pstcl.org
mailto:ase-sldcop@pstcl.org
mailto:ase-sldcop@pstcl.org
mailto:ase-sldcop@pstcl.org
mailto:ase-sldcop@pstcl.org
mailto:ase-sldcop@pstcl.org
mailto:sesldcop@hvpn.org.in
mailto:sesldcop@hvpn.org.in
mailto:sesldcop@hvpn.org.in
mailto:sesldcop@hvpn.org.in
mailto:cepso@upsldc.org
mailto:cepso@upsldc.org
mailto:cepso@upsldc.org
mailto:cepso@upsldc.org
mailto:se-sldcop@pstcl.org
mailto:se-sldcop@pstcl.org
mailto:sicHVDC.Controlroom@adani.com
mailto:sicHVDC.Controlroom@adani.com
mailto:sicHVDC.Controlroom@adani.com
mailto:sicHVDC.Controlroom@adani.com
mailto:seo-nrpc@nic.in
mailto:seo-nrpc@nic.in
mailto:somara.lakra@grid-india.in
mailto:somara.lakra@grid-india.in
mailto:mahavir@grid-india.in
mailto:mahavir@grid-india.in
mailto:sugata@grid-india.in
mailto:sugata@grid-india.in
mailto:deepak.kr@grid-india.in
mailto:deepak.kr@grid-india.in
mailto:amsharma@grid-india.in
mailto:amsharma@grid-india.in
mailto:bikaskjha@grid-india.in
mailto:bikaskjha@grid-india.in
mailto:manas@grid-india.in
mailto:manas@grid-india.in
mailto:amangautam@grid-india.in
mailto:amangautam@grid-india.in


In reference of the trailing mail, it is to be men�oned that inputs have received from Rajasthan only.
Members agreed to shared the details by 22nd August 2024, however no further details received from
Haryana, Punjab, Delhi, UP & ADANI.
Kindly share the details as discussed during the mee�ng held on 20th August 2024, so that further remedial
ac�ons can be ini�ated on the basis of those details.

सादर ध�वाद/ Thanks & Regards
�णाली संचालन-II/ System Operation-II
उ॰�े॰भा॰�े॰के॰/ NRLDC

ि�ड कंट� ोलर ऑफ इंिडया िलिमटेड/ Grid Controller of India Limited

Formerly known as
पोसोको / POSOCO

From: NRLDC SO 2
Sent: Tuesday, August 20, 2024 12:49:55 PM
To: SLDC Punjab; PC PSTCL SLDC PUNJAB; Haryana; Delhi; UP; Rajasthan; ce.ld@rvpn.co.in; CPCC1;
neerajk@powergrid.in; setncmrt@upptcl.org; bharatlalgujar@gmail.com; akashdeep3433786@gmail.com;
xenemtcbhpp2@bbmb.nic.in; PC Control Room; se.prot.engg@rvpn.co.in; Arunkumar.P@adani.com;
Kalicharan.Sahu@adani.com; rajbir-walia79@yahoo.com; ase-sldcop@pstcl.org; sesldcop@hvpn.org.in

Cc: seo-nrpc; Somara Lakra (सोमारा लाकरा); Mahavir Prasad Singh (महावीर �साद िसंह); Sugata Bha�acharya (सुगाता
भ�ाचाया�); Deepak Kumar; AMIT SHARMA; Bikas Kumar Jha (िबकास कुमार झा); Manas Ranjan Chand (मानस रंजन चंद);

Aman Gautam (अमन गौतम)
Subject: Re: Mock tes�ng of SPS of 500kV HVDC Mundra-Mahindergarh link
 
Sir,

Please find a�ached presenta�on w.r.t. review of SPS of HVDC Mundra-Mahindergarh link.

As discussed during online mee�ng held today from 10:30hrs onward with SLDCs, ADANI and POWERGRID,
following ac�on plan has been decided:

1. SLDCs shall share the revised updated feeder details (radial) along with expected average/peak load
relief through respec�ve feeders.

2. SLDCs in coordina�on with their transmission and protec�on team shall share the status and
healthiness of exis�ng SPS system along with details of availability of communica�on path for
incorpora�on of proposed revised/addi�onal feeders.
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S.No. Name of Sub- Station 
Feeder name as per existing 
detail 

Revised name of Existing Feeder 
/Line/Equipment

Average Load 
relief              

(MW )
Remark

132 kV GSS Mundawar 132 kV GSS Pinan 25
132 kv GSS Bansoor 132 kV GSS Telco 45
132 kV GSS Ramgarh 132 kV GSS Ramgarh 65

132 kV GSS Malakhera 132 kV GSS Malakhera 50
132 kV Alwar (LOCAL) 132 kV GSS Alwar (LOCAL) 120

2 220 kV GSS Ratangarh 132 kV Sardar Sher 
Generally Feed 
from 220 kV 
Halasar

132 kV GSS Gangapur 132 kv GSS Karoi 15
132 kV GSS Danta 132 kV GSS Danta 30

132 kV GSS Devgarh
132 kV GSS Kareda

132 kV  GSS Kuchera 132 kV GSS Dhawa 25
132 kV GSS Lamba

132 kV GSS Gotan 

 Revised updated feeder details (radial) along with expected average Load Relief

132 kV GSS Bankali 18

132 kV GSS  Lamba jatan 55

220 kV GSS Alwar 1

220 kV GSSV Bhilwara3

400 kV GSS Merta4



From : Executive Engineer TS Rewari
<xentsrwr@hvpn.org.in>

Subject : Re: Review of SPS installed for 500kV HVDC Mundra -
Mahindergarh.

To : Control Room CONTROL ROOM SLDC
<controlroomsldc@hvpn.org.in>

Cc : SE TS GGN <setsggn@hvpn.org.in>, Executive
Engineer Executive Engineer
<xen400kvdhanoda@hvpn.org.in>, Substation
Engineer <sse220kvlulaahir@hvpn.org.in>

Email Control Room CONTROL ROOM SLDC

Re: Review of SPS installed for 500kV HVDC Mundra - Mahindergarh.

Thu, Aug 29, 2024 01:20 PM

In continuation of trailing email and discussion held today telephonically, it is gathered that
desired load relief shall not get as load of 220 kV Lula Ahir shall be fed through 220 kV
Dadri-Lula Ahir line being synchronized. Therefore, it is proposed that in the existing
scheme SPS, the tripping of 220 kV D/C Lula Ahir line at 400 kV Dhanonda end may be
removed and tripping of all incomers (2 no. 132 kV Incomers of 100 MVA 220/132 kV TFs
and one no. 33 kV incomer of 100 MVA 220/33 kV TF) at 220 kV Lula Ahir substation may
be added.

The maximum load (for FY 2023-24) on three no. 100 MVA TFs installed at 220 kV Lula
Ahir is 53.46 MVA, 86.26 MVA and 87.02 MVA

The average load on three no. 100 MVA TFs installed at 220 kV Lula Ahir is 50 MVA, 70
MVA and 70 MVA

From: "Executive Engineer TS Rewari" <xentsrwr@hvpn.org.in>
To: "Control Room CONTROL ROOM SLDC" <controlroomsldc@hvpn.org.in>
Cc: "SE TS GGN" <setsggn@hvpn.org.in>, "Executive Engineer Executive Engineer"
<xen400kvdhanoda@hvpn.org.in>, "Substation Engineer"
<sse220kvnarnaul@hvpn.org.in>
Sent: Wednesday, August 28, 2024 12:46:13 PM
Subject: Re: Review of SPS installed for 500kV HVDC Mundra - Mahindergarh.

In reference of trailing email it is submitted that 220 kV Lula Ahir is connected with 400 kV
Dhanonda through 220kV D/C line and with 220 kV Dadri through 220kV S/C line and with
220 kV Rewari with 220kV S/C line.
In general circuits of 400 kV Dhanonda and 220 kV Dadri runs in synchronization. The
maximum load (for FY 2023-24) on three no. 100 MVA TFs installed at 220 kV Lula Ahir is
53.46 MVA, 86.26 MVA and 87.02 MVA. It is further added that in general 220 kV Dadri
takes load from 220 kV Lula Ahir substation and thus act as sink.

In case of operation of SPS at 400 kV Dhanonda, the desired load relief as mentioned in
trailing email (90+95 MW) can be achieved through existing scheme (by outage of three
no. 100 MVA TFs and 220 kV Dadri (acting as sink)).

29/08/2024, 17:15 Email
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Regards
XEN/TS Division
HVPNL Rewari.

From: "Control Room CONTROL ROOM SLDC" <controlroomsldc@hvpn.org.in>
To: "Executive Engineer TS Rewari" <xentsrwr@hvpn.org.in>, "Executive Engineer TS
Rohtak" <xentsrtk@hvpn.org.in>, "Executive Engineer Ts Bhiwani"
<xentsbhw@hvpn.org.in>, "Executive Engineer Executive Engineer"
<xen400kvdhanoda@hvpn.org.in>, xendhanonda@gmail.com
Cc: "Chief Engineer SO Commercial" <cesocomml@hvpn.org.in>, "Chief Engineer TS
Panchkula" <cetspkl@hvpn.org.in>, "Chief Engineer TS Hisar" <cetshsr@hvpn.org.in>,
"Superintending Engineer SLDC OP" <sesldcop@hvpn.org.in>, "SE TS Rohtak"
<setsrtk@hvpn.org.in>, "SE TS GGN" <setsggn@hvpn.org.in>, "Superintending Engineer
TS Hisar" <setshsr@hvpn.org.in>, "Superintending Engineer MP CC Dhulkote"
<sempccdkt@hvpn.org.in>, "Superintending Engineer MP CC Delhi"
<sempccdelhi@hvpn.org.in>, "Executive Engineer MP Rohtak"
<xenmpccrtk@hvpn.org.in>, "XEN MP Hisar" <xenmpcchsr@hvpn.org.in>, "XEN MP CC"
<xenmpccggn@hvpn.org.in>
Sent: Wednesday, August 21, 2024 11:57:59 AM
Subject: Review of SPS installed for 500kV HVDC Mundra - Mahindergarh.

Sir,

Please see the attachments.

--
Regards,
SCE (पाली �भारी अिभयंता )/SLDC Control room,
HVPNL Panipat
Contact No- 9053090722,9053090721,0180-2664095

Every 8333.3 sheets of paper costs us a tree. 
Please don't print this e-mail unless  you really need to. Save Paper Save Trees

29/08/2024, 17:15 Email
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Fwd: Review of SPS installed for 500kV HVDC Mundra - Mahindergarh.

****Warning****
This email has not originated from Grid-India. Do not click on attachment or links unless sender is reliable. Malware/ Viruses

can be easily transmitted via email.

Sir,

In reference to the SPS installed for 500kV HVDC Munda - Mahindergarh link the information received from TS wing (copy attached) is as under:

1. At 400kV Dhanonda through Lula Ahir substation:-   It is proposed that in the existing scheme SPS, the tripping of 220 kV
D/C Lula Ahir line at 400 kV Dhanonda end may be removed and tripping of all incomers (2 no. 132 kV Incomers
of 100 MVA 220/132 kV TFs and one no. 33 kV incomer of 100 MVA 220/33 kV TF) at 220 kV Lula Ahir
substation may be added.  The maximum load (for FY 2023-24) on three no. 100 MVA TFs installed at 220 kV
Lula Ahir is 53.46 MVA, 86.26 MVA and 87.02 MVA. The average load on three no. 100 MVA TFs installed at 220 kV Lula Ahir is 50 MVA,
70 MVA and 70 MVA.

2. At 400/220kV Bhiwani BBMB:  It is proposed that in the existing scheme SPS, the tripping of 220 kV Bapora
(Bhiwani HVPNL) D/C line at Bhiwani BBMB end may be removed and tripping of all incomers (2 no. 132 kV
Incomers of 100 MVA 220/132 kV T-1 & T-2 TFs) at 220 kV Bapora (Bhiwani HVPNL) substation may be added. 
The maximum load on two no. 100 MVA TFs installed at 220kV Bhiwani HVPNL is 80 MW and 85 MW
respectively. The average load on two no. 100 MVA TFs installed at 220kV Bhiwani HVPNL is 70 MW and 70
MW respectively.

3. At 132kV Charkhi Dadri: It is proposed that in the existing scheme SPS, the tripping of 132kV Kalanaur line
at Dadri BBMB end may be removed and tripping of 132kV Haluwas & 132kV Dadri old at Dadri BBMB may be
added.  The maximum load on 132kV Haluwas & 132kV Dadri old line is 45 MW and 50 MW respectively. The
average load on 132kV Haluwas & 132kV Dadri old line is 40 MW and 40 MW respectively.

Rest information kept unchanged. It is also added here that the fiber connectivity is also available on all the above substations.
It is also pertinent to mention here that 700 MW load relief is expected from Haryana. Rest of the states have been allotted with a relative less amount of
relief as compared to Haryana for 500kV HVDC Mundra - Mahendargarh link. The Haryana share from APL Mundra has also been reduced now.  In view of
the above, the expected load relief from the NR states is required to be reviewed accordingly. The same was also pointed out by this office
during the online meeting held on dated 20.08.2024.

This is for information & further necessary action please.

From: "Executive Engineer TS Rewari" <xentsrwr@hvpn.org.in>
To: "Control Room CONTROL ROOM SLDC" <controlroomsldc@hvpn.org.in>
Cc: "SE TS GGN" <setsggn@hvpn.org.in>, "Executive Engineer Executive Engineer" <xen400kvdhanoda@hvpn.org.in>, "Substation Engineer"
<sse220kvlulaahir@hvpn.org.in>
Sent: Thursday, August 29, 2024 1:20:08 PM
Subject: Re: Review of SPS installed for 500kV HVDC Mundra - Mahindergarh.

In continuation of trailing email and discussion held today telephonically, it is gathered that desired load relief shall not get as load of 220 kV Lula Ahir
shall be fed through 220 kV Dadri-Lula Ahir line being synchronized. Therefore, it is proposed that in the existing scheme SPS, the tripping of 220 kV
D/C Lula Ahir line at 400 kV Dhanonda end may be removed and tripping of all incomers (2 no. 132 kV Incomers of 100 MVA 220/132 kV TFs and one
no. 33 kV incomer of 100 MVA 220/33 kV TF) at 220 kV Lula Ahir substation may be added.

Control Room CONTROL ROOM SLDC <controlroomsldc@hvpn.org.in>
Fri 8/30/2024 12:44 PM

To:NRLDC SO 2 <nrldcso2@grid-india.in>; NRLDC SO-II <nrldcso2@gmail.com>; Deepak Kumar <deepak.kr@grid-india.in>;

Cc:Superintending Engineer SLDC OP <sesldcop@hvpn.org.in>;

 2 attachments (209 KB)

Email SPS Rewari.pdf; Regarding SPS Bhiwani.pdf;

8/30/24, 3:08 PM Mail - deepak.kr@grid-india.in
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The maximum load (for FY 2023-24) on three no. 100 MVA TFs installed at 220 kV Lula Ahir is 53.46 MVA,
86.26 MVA and 87.02 MVA
The average load on three no. 100 MVA TFs installed at 220 kV Lula Ahir is 50 MVA, 70 MVA and 70 MVA

From: "Executive Engineer TS Rewari" <xentsrwr@hvpn.org.in>
To: "Control Room CONTROL ROOM SLDC" <controlroomsldc@hvpn.org.in>
Cc: "SE TS GGN" <setsggn@hvpn.org.in>, "Executive Engineer Executive Engineer" <xen400kvdhanoda@hvpn.org.in>, "Substation Engineer"
<sse220kvnarnaul@hvpn.org.in>
Sent: Wednesday, August 28, 2024 12:46:13 PM
Subject: Re: Review of SPS installed for 500kV HVDC Mundra - Mahindergarh.

In reference of trailing email it is submitted that 220 kV Lula Ahir is connected with 400 kV Dhanonda through 220kV D/C line and with 220 kV Dadri
through 220kV S/C line and with 220 kV Rewari with 220kV S/C line.
In general circuits of 400 kV Dhanonda and 220 kV Dadri runs in synchronization. The maximum load (for FY 2023-24) on three no. 100 MVA TFs
installed at 220 kV Lula Ahir is 53.46 MVA, 86.26 MVA and 87.02 MVA. It is further added that in general 220 kV Dadri takes load from 220 kV Lula
Ahir substation and thus act as sink.

In case of operation of SPS at 400 kV Dhanonda, the desired load relief as mentioned in trailing email (90+95 MW) can be achieved through existing
scheme (by outage of three no. 100 MVA TFs and 220 kV Dadri (acting as sink)).

Regards
XEN/TS Division
HVPNL Rewari.

From: "Control Room CONTROL ROOM SLDC" <controlroomsldc@hvpn.org.in>
To: "Executive Engineer TS Rewari" <xentsrwr@hvpn.org.in>, "Executive Engineer TS Rohtak" <xentsrtk@hvpn.org.in>, "Executive Engineer Ts
Bhiwani" <xentsbhw@hvpn.org.in>, "Executive Engineer Executive Engineer" <xen400kvdhanoda@hvpn.org.in>, xendhanonda@gmail.com
Cc: "Chief Engineer SO Commercial" <cesocomml@hvpn.org.in>, "Chief Engineer TS Panchkula" <cetspkl@hvpn.org.in>, "Chief Engineer TS Hisar"
<cetshsr@hvpn.org.in>, "Superintending Engineer SLDC OP" <sesldcop@hvpn.org.in>, "SE TS Rohtak" <setsrtk@hvpn.org.in>, "SE TS GGN"
<setsggn@hvpn.org.in>, "Superintending Engineer TS Hisar" <setshsr@hvpn.org.in>, "Superintending Engineer MP CC Dhulkote"
<sempccdkt@hvpn.org.in>, "Superintending Engineer MP CC Delhi" <sempccdelhi@hvpn.org.in>, "Executive Engineer MP Rohtak"
<xenmpccrtk@hvpn.org.in>, "XEN MP Hisar" <xenmpcchsr@hvpn.org.in>, "XEN MP CC" <xenmpccggn@hvpn.org.in>
Sent: Wednesday, August 21, 2024 11:57:59 AM
Subject: Review of SPS installed for 500kV HVDC Mundra - Mahindergarh.

Sir,

Please see the attachments.

--
Regards,
SCE (पाली �भारी अिभयंता )/SLDC Control room,
HVPNL Panipat
Contact No- 9053090722,9053090721,0180-2664095

Every 8333.3 sheets of paper costs us a tree. 
Please don't print this e-mail unless  you really need to. Save Paper Save Trees

--
Regards,
SCE (पाली �भारी अिभयंता )/SLDC Control room,
HVPNL Panipat
Contact No- 9053090722,9053090721,0180-2664095

Every 8333.3 sheets of paper costs us a tree. 
Please don't print this e-mail unless  you really need to. Save Paper Save Trees

8/30/24, 3:08 PM Mail - deepak.kr@grid-india.in
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HARYANA VIDYUT PRASARAN NIGAM LIMITED 
Regd. Office: Shakti Bhawan, Plot No. C-4, Sector-6, Panchkula, 134109. 

Corporate Identity Number: U40101HR1997SGC033683 
Website: www.hvpn.org.in, E-mail - xentsbhw@hvpn.org.in 

Phone No: 01664-242797(O)  
______________________________________________________________________ 

To 

  The Executive Engineer, 

  LDPC, HVPNL, 

  Panipat. 

   

 

  Memo No.Ch-116/OMBE-7     Dated: 29.08.2024 

Subject:  SPS scheme at HVPNL substations for getting load relief due to tripping of 
500Kv HVDC Mundra – Mahendargarh  

Please refer to this O/Memo No. 108/OMBE-7 dated 27.08.2024 and O/Email dated 
09.08.2024 on the subject cited matter.  

In this continuation to above, the details of SPS under TS division, HVPNL, Bhiwani is as 
under: 

S No.  Name of 
feeding S/Stn  

Feeder/Line/Equipment  SPS 
Installed  

Max. 
Load 

Load 
Relief 
(Avg 
Load ) 

Remarks  

1 220KV S/Stn 
Bhiwani  

132KV IA Bhiwani Line  UFR  50MW 40 MW SPS (UFR )Installed and 
healthy 

2 220KV S/Stn 
Bhiwani 

132KV Bhiwani Ckt 2  UFR 50MW 40 MW SPS (UFR )Installed and 
healthy 

3 220KV S/Stn 
Bhiwani  

132KV Tosham UFR - - SPS (UFR) Installed and 
healthy but line is 
running on No load as 
2nd source to 132KV 
Tosham 

4 220KV S/Stn 
Bhiwani 

132KV Incomer of 
Transformer 100MVA 

Transformer T2 

- 85MW 70 MW SPS may be provided 
for load relief as 

mentioned on subject 
above. 

5 220KV S/Stn 
Bhiwani 

132KV Incomer of  
100MVA Transformer T1 

- 80MW 70 MW SPS may be provided 
for load relief as 
mentioned on subject 
above. 

6 132kV 
substation 
Dadri-2  

132kV Dadri-kalanaur ckt Yes   Nil SPS Installed and 
healthy but line is 
running on No load as 
2nd source to 132KV 
Kalanaur  

7 132kV 
substation 
Dadri-2  

132kV Dadri-Makrani ckt Yes  Nil SPS Installed and 
healthy but line is 
running on No load as 
2nd source to 132KV 
Makrani  

8 132kV 
substation 
Dadri-2  

132kV Dadri-Haluwas ckt - 45MW 40MW SPS may be provided 
for load relief as 
mentioned on subject 
above. 

9 132kV 
substation 
Dadri-2  

132kV Dadri-Dadri old - 50MW 40MW SPS may be provided 
for load relief as 
mentioned on subject 
above. 

 

This is for kind information and necessary action please.  

 
   
         
        Executive Engineer, 

Transmission System Division,  
                   HVPNL, Bhiwani 

CC to: 

1. SE/TS Circle, HVPNL, Hisar for kind information, please. 

mailto:xentsbhw@hvpn.org.in


Re: Mock testing of SPS of 500kV HVDC Mundra-Mahindergarh link

****Warning****
This email has not originated from Grid-India. Do not click on attachment or links unless sender is reliable.

Malware/ Viruses can be easily transmitted via email.

In reference to trailing mail, the maximum load on 220kV feeders covered under  SPS of 500kV HVDC Mundra-Mahindergarh link are as
under:

S.
No.

Name of the Element MW

1 220 KV BAMNAULI-PAPANKALAN-I  CKT.-I 120

2 220 KV BAMNAULI-PAPANKALAN-I  CKT.-II 120

3 220 KV MANDAULA-   GOPALPUR  CKT.-I 212

4 220 KV MANDAULA-   GOPALPUR  CKT.-II 214

  
Regards,
SLDC Delhi

On Tue, Aug 27, 2024 at 10:07 AM NRLDC SO 2 <nrldcso2@grid-india.in> wrote:

Sir,

In reference of the trailing mail, it is to be men�oned that inputs have received from Rajasthan only.
Members agreed to shared the details by 22nd August 2024, however no further details received from
Haryana, Punjab, Delhi, UP & ADANI.

Kindly share the details as discussed during the mee�ng held on 20th August 2024, so that further remedial
ac�ons can be ini�ated on the basis of those details.

सादर ध�वाद/ Thanks & Regards
�णाली संचालन-II/ System Operation-II
उ॰�े॰भा॰�े॰के॰/ NRLDC

ि�ड कंट� ोलर ऑफ इंिडया िलिमटेड/ Grid Controller of India Limited

Formerly known as
पोसोको / POSOCO

SLDC, DELHI <sldcmintoroad@gmail.com>
Wed 8/28/2024 3:48 PM

To:NRLDC SO 2 <nrldcso2@grid-india.in>;

Cc:sinha.surendra <sinha.surendra@yahoo.com>; dgmsodelhisldc@gmail.com <dgmsodelhisldc@gmail.com>; Manager (T) SO
<managersogd@gmail.com>;

Mail - nrldcso2@grid-india.in https://mail.grid-india.in/owa/#path=/mail
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Delhi Punjab Haryana Rajasthan UP Uttarakhand

5/25/2024 12:46 82 1375 0 140 172 0 1769 as reported by SLDCs

5/27/2024 14:36 280 0 540 0 140 100 1060 as per SCADA data at NRLDC, 
SLDCs have not confirmed yet

6/1/2024 13:26 0 440 0 0 100 0 540 as per SCADA data at NRLDC, 
SLDC-Punjab have confirmed 

6/1/2024 13:44 270 580 120 0 220 0 1190

as per SCADA data at NRLDC, 
SLDC-Punjab & UP have 
confirmed 

6/3/2024 5:28 0 300 0 0 0 0 300 as reported by SLDC-Punjab

6/4/2024 12:35 0 400 0 0 0 0 400 as per SCADA data at NRLDC, 

SLDC-Punjab have confirmed

6/9/2024 11:21 0 435 0 0 0 0 435

as per SCADA data at NRLDC, 
SLDC-Punjab have not 
confirmed yet 

6/19/2024 12:42 0 723 0 107 220 0 1050 as reported by SLDCs

6/23/2024 9:11 0 880 0 0 0 0 0 as reported by SLDC-Punjab

Load throw-off quantum (State-wise)

Date Time

Remarks

Total Load 
throw-off 
quantum

Annexure-XX



S.No CASE ID

Applicatio

n Month Name of element Owner

Voltage Level (in 

kV) Bay No Bay Type Substation State Approved in SCM/Statury Body Remark

Intimation request for 

charging of new 

element (FormatA)

Acknowledment sent 

by NRLDC (Format II)

Request for test 

charging and trial run 

(FormatB)

Provisional Approval 

for Test Charging/Trial 

operation(Format IV)

Request for Trial 

Operation Certificate( 

Format C)

Date Date Date Date Date Time Date

Trial Run/Operation 

Period Certificate No.

7 1119112

May - 

2024

400kV Main Bay 401 of 400 KV 

ALIGARH- SHAMLI CKT-I at 

Shamli(UP) UPPTCL 400kV 401 Main Bay Shamli(UP) UTTAR PRADESH

19-02-2021 - 00:00, 3, 

29.1(ANNEXURE C)(7), 55 11 May 2024 19:38 15 May 2024 17:18

29 Jun 2024 15:51, 24 

Jun 2024 16:13

02 Jul 2024 15:02, 28 

Jun 2024 09:38 03-Jul-2024 17:51

8 1119115

May - 

2024

400kV Main Bay 402 of 400 KV 

ALIGARH- SHAMLI CKT-II at 

Shamli(UP) UPPTCL 400kV 402 Main Bay Shamli(UP) UTTAR PRADESH

19-02-2021 - 00:00, 3, 

29.1(ANNEXURE C)(7), 55 11 May 2024 19:41 15 May 2024 15:39

29 Jun 2024 15:51, 24 

Jun 2024 16:14

02 Jul 2024 15:03, 28 

Jun 2024 09:39 03-Jul-2024 18:36

11 1119122

May - 

2024

765kV Main Bay 710 of GT-II at 

Jawaharpur_TPS(UP) UPRVUNL 765kV 710 Main Bay Jawaharpur_TPS(UP) UTTAR PRADESH

30-05-2016 - 00:00, 38, 3.9.1(D), 

7&8 14 May 2024 16:37 20 May 2024 12:13 02 Jul 2024 16:27 05 Jul 2024 16:57 12-Jul-2024 20:06

12 1119139 Jun - 2024

400kV Main Bay 401 of 400 KV 

Main Line Ludhiana 1 Bay (Bay No. 

401) at Ropar(PSTCL) PSTCL 400kV 401 Main Bay Ropar(PSTCL) PUNJAB 24-05-2019 - 10:30, 3rd, 25.0, 85

05 Jul 2024 15:23, 04 

Jul 2024 16:36, 30 Jun 

2024 14:24, 27 Jun 

2024 12:31

06 Jul 2024 10:37, 05 

Jul 2024 11:50, 03 Jul 

2024 10:22, 27 Jun 

2024 14:38

19 Jul 2024 19:22, 16 

Jul 2024 23:52

20 Jul 2024 10:11, 19 

Jul 2024 10:48 20-Jul-2024 15:35

13 1119139 Jun - 2024

400kV Main Bay 404 of 400 KV 

Main Line Koldam 1 Bay (Bay No. 

404 ) and NA at Ropar(PSTCL) PSTCL 400kV 404 Main Bay Ropar(PSTCL) PUNJAB 24-05-2019 - 10:30, 3rd, 25.0, 85

05 Jul 2024 15:23, 04 

Jul 2024 16:36, 30 Jun 

2024 14:24, 27 Jun 

2024 12:31

06 Jul 2024 10:37, 05 

Jul 2024 11:50, 03 Jul 

2024 10:22, 27 Jun 

2024 14:38

19 Jul 2024 19:22, 16 

Jul 2024 23:52

20 Jul 2024 10:11, 19 

Jul 2024 10:48 20-Jul-2024 16:31

14 1119177 Jul - 2024

400kV Main Bay 431 A of 400 kV 

S/c line from 400 kV GSS Jaisalmer-

2 to Renew Hans Urja Pvt. Ltd. at 

Jaisalmer(RS)

RRVPNL,Re

new Hans 

urja pvt 

Ltd 400kV 431 A Main Bay Jaisalmer(RS) RAJASTHAN 01-08-2023 - 10:00, 1, 1, 1

23 Jul 2024 21:36, 23 

Jul 2024 17:43

23 Jul 2024 21:48, 23 

Jul 2024 20:51

25 Jul 2024 17:41, 24 

Jul 2024 15:07, 23 Jul 

2024 22:30

26 Jul 2024 12:38, 25 

Jul 2024 12:52, 24 Jul 

2024 09:39 24-Jul-2024 12:34

15 1119177 Jul - 2024

400kV Tie Bay 432 T of 400 kV S/c 

line from 400 kV GSS Jaisalmer-2 to 

Renew Hans Urja Pvt. Ltd. and 

Future Bay at Jaisalmer(RS)

RRVPNL,Re

new Hans 

urja pvt 

Ltd 400kV 432 T Tie Bay Jaisalmer(RS) RAJASTHAN 01-08-2023 - 10:00, 1, 1, 1

23 Jul 2024 21:36, 23 

Jul 2024 17:43

23 Jul 2024 21:48, 23 

Jul 2024 20:51

25 Jul 2024 17:41, 24 

Jul 2024 15:07, 23 Jul 

2024 22:30

26 Jul 2024 12:38, 25 

Jul 2024 12:52, 24 Jul 

2024 09:39 24-Jul-2024 12:36

16 1119177 Jul - 2024

400kV Main Bay 401 of 400 kV S/c 

line from 400 kV GSS Jaisalmer-2 to 

Renew Hans Urja Pvt. Ltd.  at M/s 

Renew Hans urja pvt Ltd (RS)

RRVPNL,Re

new Hans 

urja pvt 

Ltd 400kV 401 Main Bay

M/s Renew Hans urja 

pvt Ltd (RS) RAJASTHAN 01-08-2023 - 10:00, 1, 1, 1

23 Jul 2024 21:36, 23 

Jul 2024 17:43

23 Jul 2024 21:48, 23 

Jul 2024 20:51

25 Jul 2024 17:41, 24 

Jul 2024 15:07, 23 Jul 

2024 22:30

26 Jul 2024 12:38, 25 

Jul 2024 12:52, 24 Jul 

2024 09:39 24-Jul-2024 15:33

17 1119177 Jul - 2024

400kV Tie Bay 402 of 400 kV S/c 

line from 400 kV GSS Jaisalmer-2 to 

Renew Hans Urja Pvt. Ltd. and 

400/33 kV, 200 MVA, T/F NO. 1 at 

M/s Renew Hans urja pvt Ltd (RS)

RRVPNL,Re

new Hans 

urja pvt 

Ltd 400kV 402 Tie Bay

M/s Renew Hans urja 

pvt Ltd (RS) RAJASTHAN 01-08-2023 - 10:00, 1, 1, 1

23 Jul 2024 21:36, 23 

Jul 2024 17:43

23 Jul 2024 21:48, 23 

Jul 2024 20:51

25 Jul 2024 17:41, 24 

Jul 2024 15:07, 23 Jul 

2024 22:30

26 Jul 2024 12:38, 25 

Jul 2024 12:52, 24 Jul 

2024 09:39 24-Jul-2024 15:33

18 1119181 Jul - 2024

400kV Tie Bay 408 of 400/33 kV, 

200 MVA, ICT No. 3 and Future Bay 

at M/s Renew Hans urja pvt Ltd (RS)

Renew 

Hans urja 

pvt Ltd 400kV 408 Tie Bay

M/s Renew Hans urja 

pvt Ltd (RS) RAJASTHAN 01-08-2023 - 10:00, 1, 1, 1 25 Jul 2024 14:38 25 Jul 2024 18:01

26 Jul 2024 12:11, 25 

Jul 2024 20:11

26 Jul 2024 14:18, 26 

Jul 2024 11:45 26-Jul-2024 16:48

19 1119181 Jul - 2024

400kV Main Bay 409 of 400/33 kV, 

200 MVA, ICT No. 3  at M/s Renew 

Hans urja pvt Ltd (RS)

Renew 

Hans urja 

pvt Ltd 400kV 409 Main Bay

M/s Renew Hans urja 

pvt Ltd (RS) RAJASTHAN 01-08-2023 - 10:00, 1, 1, 1 25 Jul 2024 14:38 25 Jul 2024 18:01

26 Jul 2024 12:11, 25 

Jul 2024 20:11

26 Jul 2024 14:18, 26 

Jul 2024 11:45 26-Jul-2024 16:48

20 1119181 Jul - 2024

400kV Main Bay 406 of 400/33 kV, 

200 MVA, ICT No. 2 at M/s Renew 

Hans urja pvt Ltd (RS)

Renew 

Hans urja 

pvt Ltd 400kV 406 Main Bay

M/s Renew Hans urja 

pvt Ltd (RS) RAJASTHAN 01-08-2023 - 10:00, 1, 1, 1 25 Jul 2024 14:38 25 Jul 2024 18:01

26 Jul 2024 12:11, 25 

Jul 2024 20:11

26 Jul 2024 14:18, 26 

Jul 2024 11:45 26-Jul-2024 17:12

21 1119181 Jul - 2024

400kV Tie Bay 405 of 400/33 kV, 

200 MVA,  ICT No. 2  and Future bay 

at M/s Renew Hans urja pvt Ltd (RS)

Renew 

Hans urja 

pvt Ltd 400kV 405 Tie Bay

M/s Renew Hans urja 

pvt Ltd (RS) RAJASTHAN 01-08-2023 - 10:00, 1, 1, 1 25 Jul 2024 14:38 25 Jul 2024 18:01

26 Jul 2024 12:11, 25 

Jul 2024 20:11

26 Jul 2024 14:18, 26 

Jul 2024 11:45 26-Jul-2024 17:16

22 1119181 Jul - 2024

400kV Main Bay 403 of 400/33 kV, 

200 MVA, ICT No. 1  at M/s Renew 

Hans urja pvt Ltd (RS)

Renew 

Hans urja 

pvt Ltd 400kV 403 Main Bay

M/s Renew Hans urja 

pvt Ltd (RS) RAJASTHAN 01-08-2023 - 10:00, 1, 1, 1 25 Jul 2024 14:38 25 Jul 2024 18:01

26 Jul 2024 12:11, 25 

Jul 2024 20:11

26 Jul 2024 14:18, 26 

Jul 2024 11:45 26-Jul-2024 17:33

23 1119182 Jul - 2024

765kV Main Bay 722 of 765/400 kV 

1500 MVA ICT-5 at  

Fatehgarh_II(PG)

POWERGRI

D 765kV 722 Main Bay  Fatehgarh_II(PG) RAJASTHAN 13-09-2019 - 10:30, 5, 2.2(iv), 4 26 Jul 2024 14:21 27 Jul 2024 12:14 27 Jul 2024 15:01 28 Jul 2024 14:33 29-Jul-2024 23:39

16 Aug 2024 11:03, 03 

Aug 2024 12:02

29-07-2024 - 23:40 to 

30-07-2024 - 23:40

GRID-

INDIA/NRLDC/SO/530

24 1119182 Jul - 2024

765kV Tie Bay 723 of 765/400 kV 

1500 MVA ICT-5 and 765KV 

Fatehgarh-2 to Bhadla-2 circuit 4 at  

Fatehgarh_II(PG)

POWERGRI

D 765kV 723 Tie Bay  Fatehgarh_II(PG) RAJASTHAN 13-09-2019 - 10:30, 5, 2.2(iv), 4 26 Jul 2024 14:21 27 Jul 2024 12:14 27 Jul 2024 15:01 28 Jul 2024 14:33 30-Jul-2024 00:18

16 Aug 2024 11:03, 03 

Aug 2024 12:02

30-07-2024 - 00:20 to 

31-07-2024 - 00:20

GRID-

INDIA/NRLDC/SO/530

25 1119166 Jul - 2024

400kV Main Bay 412 of 400 KV 

Bhadla_2- Azure Line at Bhadla_2 

(PG)

POWERGRI

D 400kV 412 Main Bay Bhadla_2 (PG) RAJASTHAN 20-01-2020 - 10:30, 4, 7.2, Sl.2, 41 16 Jul 2024 18:49 19 Jul 2024 15:19

31 Jul 2024 16:24, 24 

Jul 2024 22:55

01 Aug 2024 13:25, 31 

Jul 2024 09:03 01-Aug-2024 18:01

26 1119167 Jul - 2024

400kV Main Bay 415 of 400 KV 

Bhadla_2-Adani Green Energy Four 

Ltd. Line at Bhadla_2 (PG)

POWERGRI

D 400kV 415 Main Bay Bhadla_2 (PG) RAJASTHAN 20-01-2020 - 10:30, 4, 7.2, Sl.3, 41 16 Jul 2024 18:49 19 Jul 2024 15:18

31 Jul 2024 16:19, 24 

Jul 2024 22:55

01 Aug 2024 13:25, 31 

Jul 2024 09:02 01-Aug-2024 18:20

27 1119167 Jul - 2024

400kV Tie Bay 414 of 400 KV 

Bhadla_2-Adani Green Energy Four 

Ltd. Line and Future at Bhadla_2 

(PG)

POWERGRI

D 400kV 414 Tie Bay Bhadla_2 (PG) RAJASTHAN 20-01-2020 - 10:30, 4, 7.2, Sl.3, 41 16 Jul 2024 18:49 19 Jul 2024 15:18

31 Jul 2024 16:19, 24 

Jul 2024 22:55

01 Aug 2024 13:25, 31 

Jul 2024 09:02 01-Aug-2024 18:21

28 1119166 Jul - 2024

400kV Tie Bay 411 of  400 KV 

Bhadla_2- Azure Line and Future at 

Bhadla_2 (PG)

POWERGRI

D 400kV 411 Tie Bay Bhadla_2 (PG) RAJASTHAN 20-01-2020 - 10:30, 4, 7.2, Sl.2, 41 16 Jul 2024 18:49 19 Jul 2024 15:19

31 Jul 2024 16:24, 24 

Jul 2024 22:55

01 Aug 2024 13:25, 31 

Jul 2024 09:03 01-Aug-2024 18:22

29 1119153 Jun - 2024

400kV Main Bay 403 of 400 KV, 500 

MVA ICT-1 at Ropar(PSTCL) PSTCL 400kV 403 Main Bay Ropar(PSTCL) PUNJAB 24-05-2019 - 10:30, 3rd, 25.0, 85

05 Jul 2024 15:25, 04 

Jul 2024 16:36, 01 Jul 

2024 16:13, 30 Jun 

2024 14:22

06 Jul 2024 10:36, 05 

Jul 2024 10:51, 03 Jul 

2024 10:18, 01 Jul 

2024 09:08 09 Aug 2024 10:22 09 Aug 2024 17:56 10-Aug-2024 13:59

30 1119139 Jun - 2024

400kV Tie Bay 402 of 400 KV  Ropar 

Ludhiana Ckt 1  and 500 MVA ICT 1  

at Ropar(PSTCL) PSTCL 400kV 402 Tie Bay Ropar(PSTCL) PUNJAB 24-05-2019 - 10:30, 3rd, 25.0, 85

05 Jul 2024 15:23, 04 

Jul 2024 16:36, 30 Jun 

2024 14:24, 27 Jun 

2024 12:31

06 Jul 2024 10:37, 05 

Jul 2024 11:50, 03 Jul 

2024 10:22, 27 Jun 

2024 14:38

19 Jul 2024 19:22, 16 

Jul 2024 23:52

20 Jul 2024 10:11, 19 

Jul 2024 10:48 10-Aug-2024 13:59

31 1119153 Jun - 2024

220kV Main Bay 209 of LV side of 

500 MVA ICT -1 at Ropar(PSTCL) PSTCL 220kV 209 Main Bay Ropar(PSTCL) PUNJAB 24-05-2019 - 10:30, 3rd, 25.0, 85

05 Jul 2024 15:25, 04 

Jul 2024 16:36, 01 Jul 

2024 16:13, 30 Jun 

2024 14:22

06 Jul 2024 10:36, 05 

Jul 2024 10:51, 03 Jul 

2024 10:18, 01 Jul 

2024 09:08 09 Aug 2024 10:22 09 Aug 2024 17:56 10-Aug-2024 14:23

32 1119153 Jun - 2024

400kV Main Bay 406 of 400 KV, 500 

MVA ICT -2 at Ropar(PSTCL) PSTCL 400kV 406 Main Bay Ropar(PSTCL) PUNJAB 24-05-2019 - 10:30, 3rd, 25.0, 85

05 Jul 2024 15:25, 04 

Jul 2024 16:36, 01 Jul 

2024 16:13, 30 Jun 

2024 14:22

06 Jul 2024 10:36, 05 

Jul 2024 10:51, 03 Jul 

2024 10:18, 01 Jul 

2024 09:08 09 Aug 2024 10:22 09 Aug 2024 17:56 10-Aug-2024 14:39

33 1119139 Jun - 2024

400kV Tie Bay 405 of 400 KV  Ropar-

koldam Ckt 1  and 500 MVA ICT 2  

at Ropar(PSTCL) PSTCL 400kV 405 Tie Bay Ropar(PSTCL) PUNJAB 24-05-2019 - 10:30, 3rd, 25.0, 85

05 Jul 2024 15:23, 04 

Jul 2024 16:36, 30 Jun 

2024 14:24, 27 Jun 

2024 12:31

06 Jul 2024 10:37, 05 

Jul 2024 11:50, 03 Jul 

2024 10:22, 27 Jun 

2024 14:38

19 Jul 2024 19:22, 16 

Jul 2024 23:52

20 Jul 2024 10:11, 19 

Jul 2024 10:48 10-Aug-2024 14:41

34 1119153 Jun - 2024

220kV Main Bay 208 of LV side of 

500 MVA ICT -2 at Ropar(PSTCL) PSTCL 220kV 208 Main Bay Ropar(PSTCL) PUNJAB 24-05-2019 - 10:30, 3rd, 25.0, 85

05 Jul 2024 15:25, 04 

Jul 2024 16:36, 01 Jul 

2024 16:13, 30 Jun 

2024 14:22

06 Jul 2024 10:36, 05 

Jul 2024 10:51, 03 Jul 

2024 10:18, 01 Jul 

2024 09:08 09 Aug 2024 10:22 09 Aug 2024 17:56 10-Aug-2024 14:51

35 1119187 Aug - 2024

220kV Main Bay 232(A202) of 220 

kV EDEN Renewable Bercy Ltd  at  

Fatehgarh_II(PG)

POWERGRI

D 220kV 232(A202) Main Bay  Fatehgarh_II(PG) RAJASTHAN 13-09-2019 - 10:30, 5, 2.2, xix, 5

08 Aug 2024 14:31, 04 

Aug 2024 23:03

09 Aug 2024 12:21, 07 

Aug 2024 14:24

12 Aug 2024 13:11, 11 

Aug 2024 13:20

12 Aug 2024 15:00, 12 

Aug 2024 12:57 12-Aug-2024 19:17

36 1119187 Aug - 2024

220kV Main Bay 233(A203) of 220 

kV EDEN Renewable Passy Ltd at  

Fatehgarh_II(PG)

POWERGRI

D 220kV 233(A203) Main Bay  Fatehgarh_II(PG) RAJASTHAN 13-09-2019 - 10:30, 5, 2.2, xix, 5

08 Aug 2024 14:31, 04 

Aug 2024 23:03

09 Aug 2024 12:21, 07 

Aug 2024 14:24

12 Aug 2024 13:11, 11 

Aug 2024 13:20

12 Aug 2024 15:00, 12 

Aug 2024 12:57 12-Aug-2024 19:18

37 1119187 Aug - 2024

220kV Main Bay 235(A205) of Bay 

Vacant and Yet to be allocated by 

CTU at  Fatehgarh_II(PG)

POWERGRI

D 220kV 235(A205) Main Bay  Fatehgarh_II(PG) RAJASTHAN 13-09-2019 - 10:30, 5, 2.2, xix, 5

08 Aug 2024 14:31, 04 

Aug 2024 23:03

09 Aug 2024 12:21, 07 

Aug 2024 14:24

12 Aug 2024 13:11, 11 

Aug 2024 13:20

12 Aug 2024 15:00, 12 

Aug 2024 12:57 12-Aug-2024 19:21

38 1119187 Aug - 2024

220kV Main Bay 236(A206) of Bay 

Vacant and Yet to be allocated by 

CTU at  Fatehgarh_II(PG)

POWERGRI

D 220kV 236(A206) Main Bay  Fatehgarh_II(PG) RAJASTHAN 13-09-2019 - 10:30, 5, 2.2, xix, 5

08 Aug 2024 14:31, 04 

Aug 2024 23:03

09 Aug 2024 12:21, 07 

Aug 2024 14:24

12 Aug 2024 13:11, 11 

Aug 2024 13:20

12 Aug 2024 15:00, 12 

Aug 2024 12:57 12-Aug-2024 19:23

39 1119187 Aug - 2024

220kV Main Bay 239(A209) of 220 

kV Adani Renewable Energy Holding 

Four Ltd ckt-I  at  Fatehgarh_II(PG)

POWERGRI

D 220kV 239(A209) Main Bay  Fatehgarh_II(PG) RAJASTHAN 13-09-2019 - 10:30, 5, 2.2, xix, 5

08 Aug 2024 14:31, 04 

Aug 2024 23:03

09 Aug 2024 12:21, 07 

Aug 2024 14:24

12 Aug 2024 13:11, 11 

Aug 2024 13:20

12 Aug 2024 15:00, 12 

Aug 2024 12:57 12-Aug-2024 19:24

40 1119187 Aug - 2024

220kV Main Bay 240(A210) of 220 

kV Adani Renewable Energy Holding 

Four Ltd ckt-II at  Fatehgarh_II(PG)

POWERGRI

D 220kV 240(A210) Main Bay  Fatehgarh_II(PG) RAJASTHAN 13-09-2019 - 10:30, 5, 2.2, xix, 5

08 Aug 2024 14:31, 04 

Aug 2024 23:03

09 Aug 2024 12:21, 07 

Aug 2024 14:24

12 Aug 2024 13:11, 11 

Aug 2024 13:20

12 Aug 2024 15:00, 12 

Aug 2024 12:57 12-Aug-2024 19:27

41 1119133 Jun - 2024

400kV Main Bay 422 of 400kV Sikar-

II (PSTL)-Neemrana (PG) Ckt-1 at 

Neemrana(PG)

POWERGRI

D SIKAR 

TRANSMIS

SION 

LIMITED 400kV 422 Main Bay Neemrana(PG) RAJASTHAN 13-09-2019 - 10:30, 5, 2.27 SI.11, 4

13 Jun 2024 17:54, 07 

Jun 2024 20:32

14 Jun 2024 12:27, 12 

Jun 2024 10:08

30 Jul 2024 12:56, 16 

Jul 2024 14:02

02 Aug 2024 08:56, 19 

Jul 2024 15:00, 19 Jul 

2024 14:58 13-Aug-2024 18:35

42 1119133 Jun - 2024

400kV Tie Bay 423 of 400kV Sikar-II 

(PSTL)-Neemrana (PG) Ckt-1 and 

Future at Neemrana(PG)

POWERGRI

D SIKAR 

TRANSMIS

SION 

LIMITED 400kV 423 Tie Bay Neemrana(PG) RAJASTHAN 13-09-2019 - 10:30, 5, 2.27 SI.11, 4

13 Jun 2024 17:54, 07 

Jun 2024 20:32

14 Jun 2024 12:27, 12 

Jun 2024 10:08

30 Jul 2024 12:56, 16 

Jul 2024 14:02

02 Aug 2024 08:56, 19 

Jul 2024 15:00, 19 Jul 

2024 14:58 13-Aug-2024 18:36

43 1119133 Jun - 2024

400kV Main Bay 425 of 400kV Sikar-

II (PSTL)-Neemrana (PG) Ckt- 2 at 

Neemrana(PG)

POWERGRI

D SIKAR 

TRANSMIS

SION 

LIMITED 400kV 425 Main Bay Neemrana(PG) RAJASTHAN 13-09-2019 - 10:30, 5, 2.27 SI.11, 4

13 Jun 2024 17:54, 07 

Jun 2024 20:32

14 Jun 2024 12:27, 12 

Jun 2024 10:08

30 Jul 2024 12:56, 16 

Jul 2024 14:02

02 Aug 2024 08:56, 19 

Jul 2024 15:00, 19 Jul 

2024 14:58 13-Aug-2024 18:37

44 1119133 Jun - 2024

400kV Tie Bay 426 of 400kV Sikar-II 

(PSTL)-Neemrana (PG) Ckt-2 and 

Future at Neemrana(PG)

POWERGRI

D SIKAR 

TRANSMIS

SION 

LIMITED 400kV 426 Tie Bay Neemrana(PG) RAJASTHAN 13-09-2019 - 10:30, 5, 2.27 SI.11, 4

13 Jun 2024 17:54, 07 

Jun 2024 20:32

14 Jun 2024 12:27, 12 

Jun 2024 10:08

30 Jul 2024 12:56, 16 

Jul 2024 14:02

02 Aug 2024 08:56, 19 

Jul 2024 15:00, 19 Jul 

2024 14:58 13-Aug-2024 18:38

45 1119123

May - 

2024

400kV Main Bay 403 of HV SIDE OF 

500 MVA ICT-III at 

Jawaharpur_TPS(UP) UPRVUNL 400kV 403 Main Bay Jawaharpur_TPS(UP) UTTAR PRADESH 30-05-2016 - 00:00, 38, 3.9.1(D), 7 22 May 2024 15:14 25 May 2024 12:23

18 Jul 2024 12:24, 08 

Jul 2024 11:27

19 Jul 2024 16:53, 10 

Jul 2024 09:16 14-Aug-2024 17:16

46 1119178 Jul - 2024

220kV Main Bay 215 of 220KV 

Sonipat (PG)-IMT Kharkhoda CKT 1  

at Sonipat(PG)

POWERGRI

D 220kV 215 Main Bay Sonipat(PG) HARYANA 28-09-2022 - 10:30, 9, 4.1.2(ii), 10 25 Jul 2024 10:49 26 Jul 2024 14:43

16 Aug 2024 21:10, 16 

Aug 2024 14:12

17 Aug 2024 13:44, 16 

Aug 2024 20:45 18-Aug-2024 15:29 23 Aug 2024 15:19

18-08-2024 - 15:30 to 

19-08-2024 - 15:30

47 1119178 Jul - 2024

220kV Main Bay 216 of 220KV 

Sonipat (PG)- IMT Kharkhoda CKT 2 

at Sonipat(PG)

POWERGRI

D 220kV 216 Main Bay Sonipat(PG) HARYANA 28-09-2022 - 10:30, 9, 4.1.2(ii), 10 25 Jul 2024 10:49 26 Jul 2024 14:43

16 Aug 2024 21:10, 16 

Aug 2024 14:12

17 Aug 2024 13:44, 16 

Aug 2024 20:45 18-Aug-2024 15:33 23 Aug 2024 15:19

18-08-2024 - 15:35 to 

19-08-2024 - 15:35

48 1119123

May - 

2024

220kV Main Bay 207 of LV SIDE OF 

500 MVA ICT-III at 

Jawaharpur_TPS(UP) UPRVUNL 220kV 207 Main Bay Jawaharpur_TPS(UP) UTTAR PRADESH 30-05-2016 - 00:00, 38, 3.9.1(D), 7 22 May 2024 15:14 25 May 2024 12:23

18 Jul 2024 12:24, 08 

Jul 2024 11:27

19 Jul 2024 16:53, 10 

Jul 2024 09:16 20-Aug-2024 17:04

49 1119128

May - 

2024

400kV Main Bay 401 of HV SIDE OF 

500 MVA ICT-IV at 

Jawaharpur_TPS(UP) UPRVUNL 400kV 401 Main Bay Jawaharpur_TPS(UP) UTTAR PRADESH 30-05-2016 - 00:00, 38, 3.9.1(D), 7 22 May 2024 15:17 25 May 2024 12:22

18 Jul 2024 12:25, 08 

Jul 2024 11:27

19 Jul 2024 16:52, 10 

Jul 2024 09:18 22-Aug-2024 18:09

50 1119175 Jul - 2024

400kV Main Bay 404 of 400 KV 

MODIPURAM(MEERUT) LINE-I at 

Shamli(UP) UPPTCL 400kV 404 Main Bay Shamli(UP) UTTAR PRADESH

19-02-2021 - 00:00, 3, 

29.1(ANNEXUREC)(7), 55

26 Jul 2024 11:19, 23 

Jul 2024 11:14

30 Jul 2024 11:07, 24 

Jul 2024 11:11

14 Aug 2024 16:13, 02 

Aug 2024 11:42

20 Aug 2024 10:19, 06 

Aug 2024 15:50 23-Aug-2024 16:50

Bays Report from 01-07-2024 to 10-09-2024

Actual date & time of charging Trial Run Operation Certificate Details

Annexure-XXI



51 1119175 Jul - 2024

400kV Main Bay 408 of 400 KV 

MODIPURAM(MEERUT) LINE-II at 

Shamli(UP) UPPTCL 400kV 408 Main Bay Shamli(UP) UTTAR PRADESH

19-02-2021 - 00:00, 3, 

29.1(ANNEXUREC)(7), 55

26 Jul 2024 11:19, 23 

Jul 2024 11:14

30 Jul 2024 11:07, 24 

Jul 2024 11:11

14 Aug 2024 16:13, 02 

Aug 2024 11:42

20 Aug 2024 10:19, 06 

Aug 2024 15:50 23-Aug-2024 16:52

52 1119175 Jul - 2024

400kV Main Bay 407 of HV SIDE OF 

500 MVA ICT-II  at Shamli(UP) UPPTCL 400kV 407 Main Bay Shamli(UP) UTTAR PRADESH

19-02-2021 - 00:00, 3, 

29.1(ANNEXUREC)(7), 55

26 Jul 2024 11:19, 23 

Jul 2024 11:14

30 Jul 2024 11:07, 24 

Jul 2024 11:11

14 Aug 2024 16:13, 02 

Aug 2024 11:42

20 Aug 2024 10:19, 06 

Aug 2024 15:50 23-Aug-2024 16:55

53 1119175 Jul - 2024

220kV Main Bay 208 of LV SIDE OF 

500 MVA ICT-II at Shamli(UP) UPPTCL 220kV 208 Main Bay Shamli(UP) UTTAR PRADESH

19-02-2021 - 00:00, 3, 

29.1(ANNEXUREC)(7), 55

26 Jul 2024 11:19, 23 

Jul 2024 11:14

30 Jul 2024 11:07, 24 

Jul 2024 11:11

14 Aug 2024 16:13, 02 

Aug 2024 11:42

20 Aug 2024 10:19, 06 

Aug 2024 15:50 23-Aug-2024 16:57

54 1119128

May - 

2024

220kV Main Bay 206 of LV SIDE OF 

500 MVA ICT-IV at 

Jawaharpur_TPS(UP) UPRVUNL 220kV 206 Main Bay Jawaharpur_TPS(UP) UTTAR PRADESH 30-05-2016 - 00:00, 38, 3.9.1(D), 7 22 May 2024 15:17 25 May 2024 12:22

18 Jul 2024 12:25, 08 

Jul 2024 11:27

19 Jul 2024 16:52, 10 

Jul 2024 09:18 24-Aug-2024 13:18

55 1119123

May - 

2024

400kV Tie Bay 402 of  500 MVA ICT-

III and  500 MVA ICT-IV at 

Jawaharpur_TPS(UP) UPRVUNL 400kV 402 Tie Bay Jawaharpur_TPS(UP) UTTAR PRADESH 30-05-2016 - 00:00, 38, 3.9.1(D), 7 22 May 2024 15:14 25 May 2024 12:23

18 Jul 2024 12:24, 08 

Jul 2024 11:27

19 Jul 2024 16:53, 10 

Jul 2024 09:16 24-Aug-2024 15:06

56 1119206 Aug - 2024

400kV Main Bay 413 (C13) of 400KV 

TEHRI PSP-KOTESHWAR(PG) LINE#3 

at Tehri(THDC) Tehri PSP 400kV 413 (C13) Main Bay Tehri(THDC) UTTARAKHAND

30-05-2009 - 10:00, 27th , 9.0, 10 of 

41

20 Aug 2024 10:58, 17 

Aug 2024 09:25

21 Aug 2024 09:30, 19 

Aug 2024 14:39

22 Aug 2024 16:35, 21 

Aug 2024 11:57

22 Aug 2024 17:13, 22 

Aug 2024 14:34 29-Aug-2024 13:51

57 1119141 Jun - 2024

400kV Main Bay 427 of 400/220 kV, 

500 MVA ICT-3 at Bikaner(PG)

POWERGRI

D 400kV 427 Main Bay Bikaner(PG) RAJASTHAN 30-06-2022 - 10:30, 8, Sl. no.03, 22 15 Jun 2024 12:21 17 Jun 2024 15:51

29 Aug 2024 21:30, 28 

Aug 2024 14:54, 28 

Aug 2024 14:38

30 Aug 2024 10:03, 29 

Aug 2024 21:00 30-Aug-2024 23:40

01-09-2024 - 03:10 to 

02-09-2024 - 03:10

58 1119141 Jun - 2024

400kV Tie Bay 426 of 400/220 kV, 

500 MVA ICT-3 and Future at 

Bikaner(PG)

POWERGRI

D 400kV 426 Tie Bay Bikaner(PG) RAJASTHAN 30-06-2022 - 10:30, 8, Sl. no.03, 22 15 Jun 2024 12:21 17 Jun 2024 15:51

29 Aug 2024 21:30, 28 

Aug 2024 14:54, 28 

Aug 2024 14:38

30 Aug 2024 10:03, 29 

Aug 2024 21:00 30-Aug-2024 23:54

01-09-2024 - 03:10 to 

02-09-2024 - 03:10

59 1119141 Jun - 2024

220kV Main Bay 211 of 400/220 kV, 

500 MVA ICT-3 at Bikaner(PG)

POWERGRI

D 220kV 211 Main Bay Bikaner(PG) RAJASTHAN 30-06-2022 - 10:30, 8, Sl. no.03, 22 15 Jun 2024 12:21 17 Jun 2024 15:51

29 Aug 2024 21:30, 28 

Aug 2024 14:54, 28 

Aug 2024 14:38

30 Aug 2024 10:03, 29 

Aug 2024 21:00 01-Sep-2024 03:06

01-09-2024 - 03:10 to 

02-09-2024 - 03:10

60 1119172 Jul - 2024

220kV Main Bay 202 of 220 kV 

Bikaner_2-Juna Line at Bikaner_2 

(PBTSL) PBTSL 220kV 202 Main Bay Bikaner_2 (PBTSL) RAJASTHAN

29-09-2021 - 10:30, 50, 4.B (Point 

No 2), 12

29 Aug 2024 22:26, 23 

Jul 2024 16:15, 20 Jul 

2024 15:00

30 Aug 2024 17:33, 25 

Jul 2024 10:39, 22 Jul 

2024 17:00 31 Aug 2024 13:10 02 Sep 2024 15:03 02-Sep-2024 17:25

61 1119183 Jul - 2024

400kV Main Bay 416 of 400 kV 

Bikaner_2-SJVN Line at Bikaner_2 

(PBTSL) PBTSL 400kV 416 Main Bay Bikaner_2 (PBTSL) RAJASTHAN 29-12-2021 - 10:30, 2, 4, 10

30 Aug 2024 15:25, 27 

Jul 2024 14:59

02 Sep 2024 11:52, 29 

Jul 2024 09:55

03 Sep 2024 12:20, 02 

Sep 2024 15:15

03 Sep 2024 17:07, 02 

Sep 2024 17:10 04-Sep-2024 18:29

62 1119137 Jun - 2024

765kV Tie Bay 726 of 765KV 

Fatehgarh-2 to Bhadla-2 circuit 3 

(Upcoming)  and 765/400 kV ICT-6  

at  Fatehgarh_II(PG)

POWERGRI

D 765kV 726 Tie Bay  Fatehgarh_II(PG) RAJASTHAN 13-09-2019 - 10:30, 5, 15 & 16, 7 09 Jun 2024 09:02 13 Jun 2024 11:03

08 Jul 2024 18:03, 03 

Jul 2024 23:18

10 Jul 2024 16:31, 08 

Jul 2024 17:07 05-Sep-2024 19:15

63 1119170 Jul - 2024

400kV Main Bay 409 of 125 MVAr 

BUS REACTOR at 

Jawaharpur_TPS(UP) UPRVUNL 400kV 409 Main Bay Jawaharpur_TPS(UP) UTTAR PRADESH

27-10-2022 - 00:00, 24381/2022, 

2.5(ii), 2 19 Jul 2024 17:03 23 Jul 2024 10:32

03 Sep 2024 15:29, 30 

Aug 2024 16:21, 24 

Aug 2024 15:43

04 Sep 2024 15:21, 02 

Sep 2024 11:22, 28 

Aug 2024 11:04 06-Sep-2024 18:30

64 1119170 Jul - 2024

400kV Main Bay 407 of 400 KV 

SPARE BAY at Jawaharpur_TPS(UP) UPRVUNL 400kV 407 Main Bay Jawaharpur_TPS(UP) UTTAR PRADESH

27-10-2022 - 00:00, 24381/2022, 

2.5(ii), 2 19 Jul 2024 17:03 23 Jul 2024 10:32

03 Sep 2024 15:29, 30 

Aug 2024 16:21, 24 

Aug 2024 15:43

04 Sep 2024 15:21, 02 

Sep 2024 11:22, 28 

Aug 2024 11:04 06-Sep-2024 18:48

65 1119170 Jul - 2024

400kV Tie Bay 408 of 125 MVAr BUS 

REACTOR and SPARE BAY  at 

Jawaharpur_TPS(UP) UPRVUNL 400kV 408 Tie Bay Jawaharpur_TPS(UP) UTTAR PRADESH

27-10-2022 - 00:00, 24381/2022, 

2.5(ii), 2 19 Jul 2024 17:03 23 Jul 2024 10:32

03 Sep 2024 15:29, 30 

Aug 2024 16:21, 24 

Aug 2024 15:43

04 Sep 2024 15:21, 02 

Sep 2024 11:22, 28 

Aug 2024 11:04 06-Sep-2024 18:49

66 1119127

May - 

2024

765kV Main Bay 803R of 330 MVAr 

LINE REACTOR at 

Ghatampur_TPS(UP) GTL,PGYTL 765kV 803R Main Bay Ghatampur_TPS(UP) UTTAR PRADESH

13-11-2018 - 00:00, 2 & 37, 18 & 

1.2.2.2(d), 42 &4 22 May 2024 15:18 28 May 2024 16:43

30 Aug 2024 15:54, 21 

Aug 2024 12:21, 13 

Aug 2024 14:06

02 Sep 2024 16:15, 23 

Aug 2024 17:01, 16 

Aug 2024 16:38 06-Sep-2024 21:13

67 1119144 Jun - 2024

765kV Main Bay 724 of 765/400KV 

1500 MVA,ICT-4  at Bhadla_2 (PG)

POWERGRI

D 765kV 724 Main Bay Bhadla_2 (PG) RAJASTHAN

30-09-2019 - 10:30, 6, Point no. 

(xix), 5

25 Jun 2024 09:02, 24 

Jun 2024 12:15

26 Jun 2024 14:26, 25 

Jun 2024 08:53 31 Aug 2024 13:36 03 Sep 2024 10:23 07-Sep-2024 01:04

68 1119203 Aug - 2024

400kV Main Bay 403 of 400 kV 

AGE25L SL_BHD2_PG-Bhadla_2(PG)-

1 at AGE25L SL_BHD2_PG AGE25L 400kV 403 Main Bay AGE25L SL_BHD2_PG RAJASTHAN

01-09-2020 - 11:00, 2nd NRPCTP 

Meeting  , Anne.V/Table 2/7 , 56

20 Aug 2024 12:18, 16 

Aug 2024 13:27, 14 

Aug 2024 20:27

20 Aug 2024 15:54, 20 

Aug 2024 10:50, 16 

Aug 2024 11:00

05 Sep 2024 12:30, 04 

Sep 2024 17:01, 04 Sep 

2024 16:51, 02 Sep 

2024 17:13

06 Sep 2024 17:40, 05 

Sep 2024 12:19, 04 Sep 

2024 14:37 07-Sep-2024 22:36

07-09-2024 - 22:20 to 

07-09-2024 - 23:40

69 1119203 Aug - 2024

400kV Tie Bay 402 of 400 kV 

AGE25L SL_BHD2_PG-Bhadla_2 (PG)-

1 and ICT -1 at AGE25L SL_BHD2_PG AGE25L 400kV 402 Tie Bay AGE25L SL_BHD2_PG RAJASTHAN

01-09-2020 - 11:00, 2nd NRPCTP 

Meeting  , Anne.V/Table 2/7 , 56

20 Aug 2024 12:18, 16 

Aug 2024 13:27, 14 

Aug 2024 20:27

20 Aug 2024 15:54, 20 

Aug 2024 10:50, 16 

Aug 2024 11:00

05 Sep 2024 12:30, 04 

Sep 2024 17:01, 04 Sep 

2024 16:51, 02 Sep 

2024 17:13

06 Sep 2024 17:40, 05 

Sep 2024 12:19, 04 Sep 

2024 14:37 07-Sep-2024 23:24

70 1119203 Aug - 2024

400kV Main Bay 401 of ICT -1 at 

AGE25L SL_BHD2_PG AGE25L 400kV 401 Main Bay AGE25L SL_BHD2_PG RAJASTHAN

01-09-2020 - 11:00, 2nd NRPCTP 

Meeting  , Anne.V/Table 2/7 , 56

20 Aug 2024 12:18, 16 

Aug 2024 13:27, 14 

Aug 2024 20:27

20 Aug 2024 15:54, 20 

Aug 2024 10:50, 16 

Aug 2024 11:00

05 Sep 2024 12:30, 04 

Sep 2024 17:01, 04 Sep 

2024 16:51, 02 Sep 

2024 17:13

06 Sep 2024 17:40, 05 

Sep 2024 12:19, 04 Sep 

2024 14:37 07-Sep-2024 23:47

71 1119203 Aug - 2024

400kV Main Bay 404 of ICT 2 at 

AGE25L SL_BHD2_PG AGE25L 400kV 404 Main Bay AGE25L SL_BHD2_PG RAJASTHAN

01-09-2020 - 11:00, 2nd NRPCTP 

Meeting  , Anne.V/Table 2/7 , 56

20 Aug 2024 12:18, 16 

Aug 2024 13:27, 14 

Aug 2024 20:27

20 Aug 2024 15:54, 20 

Aug 2024 10:50, 16 

Aug 2024 11:00

05 Sep 2024 12:30, 04 

Sep 2024 17:01, 04 Sep 

2024 16:51, 02 Sep 

2024 17:13

06 Sep 2024 17:40, 05 

Sep 2024 12:19, 04 Sep 

2024 14:37 08-Sep-2024 00:16

72 1119203 Aug - 2024

400kV Tie Bay 405 of Bus no. 01 and 

ICT 2 at AGE25L SL_BHD2_PG AGE25L 400kV 405 Tie Bay AGE25L SL_BHD2_PG RAJASTHAN

01-09-2020 - 11:00, 2nd NRPCTP 

Meeting  , Anne.V/Table 2/7 , 56

20 Aug 2024 12:18, 16 

Aug 2024 13:27, 14 

Aug 2024 20:27

20 Aug 2024 15:54, 20 

Aug 2024 10:50, 16 

Aug 2024 11:00

05 Sep 2024 12:30, 04 

Sep 2024 17:01, 04 Sep 

2024 16:51, 02 Sep 

2024 17:13

06 Sep 2024 17:40, 05 

Sep 2024 12:19, 04 Sep 

2024 14:37 08-Sep-2024 00:34



S.N

o CASE ID

Applicatio

n Month Name of element Owner

Voltage Level (in 

kV) Bus No Bus Type Bus Scheme Fault Level Normal Current Capacity Substation State

Approved in 

SCM/Statury Body Remark

Intimation request for 

charging of new 

element (FormatA)

Acknowledment sent 

by NRLDC (Format II)

Request for test 

charging and trial run 

(FormatB)

Provisional Approval 

for Test Charging/Trial 

operation(Format IV)

Request for Trial 

Operation Certificate( 

Format C)

Date Date Date Date Date Time Date

Trial Run/Operation 

Period Certificate No.

1 1119139 Jun - 2024 400kV Main Bus 2 at Ropar(PSTCL) PSTCL 400kV 2 Main Bus One & Half Breaker NA 2456 A Ropar(PSTCL) PUNJAB

24-05-2019 - 10:30, 3rd, 

25.0, 85

05 Jul 2024 15:23, 04 Jul 

2024 16:36, 30 Jun 2024 

14:24, 27 Jun 2024 

12:31

06 Jul 2024 10:37, 05 Jul 

2024 11:50, 03 Jul 2024 

10:22, 27 Jun 2024 

14:38

19 Jul 2024 19:22, 16 Jul 

2024 23:52

20 Jul 2024 10:11, 19 Jul 

2024 10:48 10-Aug-2024 13:59

2 1119153 Jun - 2024 220kV Main Bus 1 at Ropar(PSTCL) PSTCL 220kV 1 Main Bus Double Main & Transfer 40 KA 2500 A Ropar(PSTCL) PUNJAB

24-05-2019 - 10:30, 3rd, 

25.0, 85

05 Jul 2024 15:25, 04 Jul 

2024 16:36, 01 Jul 2024 

16:13, 30 Jun 2024 

14:22

06 Jul 2024 10:36, 05 Jul 

2024 10:51, 03 Jul 2024 

10:18, 01 Jul 2024 09:08 09 Aug 2024 10:22 09 Aug 2024 17:56 10-Aug-2024 14:23

3 1119153 Jun - 2024 220kV Main Bus 2 at Ropar(PSTCL) PSTCL 220kV 2 Main Bus Double Main & Transfer 40 KA 2500 A Ropar(PSTCL) PUNJAB

24-05-2019 - 10:30, 3rd, 

25.0, 85

05 Jul 2024 15:25, 04 Jul 

2024 16:36, 01 Jul 2024 

16:13, 30 Jun 2024 

14:22

06 Jul 2024 10:36, 05 Jul 

2024 10:51, 03 Jul 2024 

10:18, 01 Jul 2024 09:08 09 Aug 2024 10:22 09 Aug 2024 17:56 10-Aug-2024 14:51

BUS Report from 01-07-2024 to 10-09-2024

Actual date & time of charging Trial Run Operation Certificate Details



S.No CASE ID

Applicatio

n Month Name of element Owner

Voltage Level (in 

kV)

Associated 

Transmission 

Element1

Associated 

Transmission 

Element2 Substation State Approved in SCM/Statury Body Remark

Intimation request for 

charging of new 

element (FormatA)

Acknowledment sent 

by NRLDC (Format II)

Request for test 

charging and trial run 

(FormatB)

Provisional Approval 

for Test Charging/Trial 

operation(Format IV)

Request for Trial 

Operation Certificate( 

Format C)

Date Date Date Date Date Time Date

Trial Run/Operation 

Period Certificate No.

1 1119209 Aug - 2024

400kV Bus Coupler Bay 405 of 400 

KV BUS-I and 400 KV BUS -II at 

Shamli(UP) UPPTCL 400kV 400 KV BUS -II 400 KV BUS-I Shamli(UP) UTTAR PRADESH

19-02-2021 - 00:00, 3, 

29.1(ANNEXUREC)(7), 55 24 Aug 2024 15:41 28 Aug 2024 12:39

04 Sep 2024 15:09, 31 

Aug 2024 11:47

05 Sep 2024 10:01, 02 

Sep 2024 12:11 06-Sep-2024 17:22

Bus Coupler Report from 01-07-2024 to 10-09-2024

Actual date & time of charging Trial Run Operation Certificate Details



S.N

o CASE ID

Applicatio

n Month Name of element Owner Voltage LeveL MVAR Capacity Substation Make Configuration Serial No State

Approved in 

SCM/Statury Body Remark Bus Reactor Details OLD MVAR Capacity

Intimation request for 

charging of new 

element (FormatA)

Acknowledment sent 

by NRLDC (Format II)

Request for test 

charging and trial run 

(FormatB)

Provisional Approval 

for Test 

Charging/Trial 

operation(Format IV)

Request for Trial 

Operation Certificate( 

Format C)

Date Date Date Date Date Time Date

Trial Run/Operation 

Period Certificate No.

1 1119171 Jul - 2024

400kV, 125 MVAr Bus Reactor  at 

Shamli(UP) UPPTCL 400kV 125 MVAr Shamli(UP) BHEL 3-Phase 6007896 UTTAR PRADESH

19-02-2021 - 00:00, 3, 

29.1(ANNEXUREC)(7), 

55 New 23 Jul 2024 11:15 24 Jul 2024 16:36

13 Aug 2024 16:20, 12 

Aug 2024 17:00, 01 

Aug 2024 15:49

14 Aug 2024 12:13, 13 

Aug 2024 16:14, 06 

Aug 2024 09:45 14-Aug-2024 21:19

2 1119170 Jul - 2024

400kV, 125 MVAr Bus Reactor  at 

Jawaharpur_TPS(UP) UPRVUNL 400kV 125 MVAr

Jawaharpur_TPS

(UP) GE 3-Phase T-7154/01,B-31246 UTTAR PRADESH

27-10-2022 - 00:00, 

24381/2022, 2.5(ii), 2 New 19 Jul 2024 17:03 23 Jul 2024 10:32

03 Sep 2024 15:29, 30 

Aug 2024 16:21, 24 

Aug 2024 15:43

04 Sep 2024 15:21, 02 

Sep 2024 11:22, 28 

Aug 2024 11:04 06-Sep-2024 18:30

BUS REACTOR Report from 01-07-2024 to 10-09-2024

Actual date & time of charging Trial Run Operation Certificate Details



S.N

o CASE ID

Applicatio

n Month Name of element

Voltage 

Level (in 

kV)

Name of Line to 

be LILOed

Line length of 

Line to be 

LILOed

Line Length of 

New Line after 

LILO (In Km)

LILO Portion Line 

Length (In Km) Conductor Type Circuit Type Tower Configuration Agency/Owner Location

SCM/CEA/CTU/NRPC 

Meeting minutes Remark

Intimation request for 

charging of new 

element (FormatA)

Acknowledment sent 

by NRLDC (Format II)

Request for test 

charging and trial run 

(FormatB)

Provisional Approval 

for Test 

Charging/Trial 

operation(Format IV)

Request for Trial 

Operation Certificate( 

Format C)

Date Date Date Date Date Time Date

Trial Run/Operation 

Period Certificate No.

1 1119152 Jun - 2024

400kV Ropar(PS)-Ludhiana(PG)-

1(After LILO of 400 KV KOLDAM - 

400 KV LUDHIANA(PG) at 400 KV 

ROPAR) 400kV

400 KV KOLDAM 

- 400 KV 

LUDHIANA(PG) 101.088 KMS 6.747 kms Tripple Snowbird Double PKTCL,PSTCL PUNJAB to PUNJAB

24-05-2019 - 10:30, 

3rd, 25.0, 85

05 Jul 2024 15:49, 04 

Jul 2024 15:48, 01 Jul 

2024 14:38, 29 Jun 

2024 14:05, 28 Jun 

2024 13:27

06 Jul 2024 10:32, 05 

Jul 2024 11:51, 03 Jul 

2024 10:19, 01 Jul 

2024 09:28, 28 Jun 

2024 16:01

19 Jul 2024 19:26, 16 

Jul 2024 23:51

20 Jul 2024 10:08, 19 

Jul 2024 10:56 20-Jul-2024 15:35

2 1119151 Jun - 2024

400kV Koldam(NT)-Ropar(PSTCL)-

1(After LILO of 400 KV KOLDAM - 

400 KV LUDHIANA(PG) at 400 KV 

ROPAR) 400kV

400 KV KOLDAM 

- 400 KV 

LUDHIANA(PG) 63.048 kms 6.747 Kms Tripple Snowbird Double PKTCL,PSTCL

HIMACHAL PRADESH 

to PUNJAB

24-05-2019 - 10:30, 

3rd, 25.0, 85

05 Jul 2024 15:49, 04 

Jul 2024 15:49, 01 Jul 

2024 14:37, 29 Jun 

2024 14:02, 28 Jun 

2024 13:26

06 Jul 2024 10:34, 05 

Jul 2024 10:55, 03 Jul 

2024 10:21, 01 Jul 

2024 09:28, 28 Jun 

2024 16:02

19 Jul 2024 19:25, 16 

Jul 2024 23:51

20 Jul 2024 10:10, 19 

Jul 2024 10:54 20-Jul-2024 16:31

LILO Line Charging Report from 01-07-2024 to 10-09-2024

Actual date & time of charging Trial Run Operation Certificate Details



S.N

o CASE ID

Applicatio

n Month Name of element Owner

Voltage Level 

(in kV) MVAR Capacity Line Name Substation Make Configuration Serial No State

Approved in 

SCM/Statury Body Remark Line Reactor Details OLD MVAR Capacity

Intimation request for 

charging of new 

element (FormatA)

Acknowledment sent 

by NRLDC (Format II)

Request for test 

charging and trial run 

(FormatB)

Provisional Approval 

for Test Charging/Trial 

operation(Format IV)

Request for Trial 

Operation Certificate( 

Format C)

Date Date Date Date Date Time Date

Trial Run/Operation 

Period Certificate No.

3 1119112

May - 

2024

50  Non-Switchable Non-

Convertable LINE_REACTOR of 400 

KV ALIGARH- SHAMLI CKT-I  at 

Shamli(UP) UPPTCL 400kV 50 

400 KV 

ALIGARH- 

SHAMLI CKT-I Shamli(UP) BHEL 3-Phase 6007898 UTTAR PRADESH

19-02-2021 - 00:00, 3, 

29.1(ANNEXURE C)(7), 

55 New 11 May 2024 19:38 15 May 2024 17:18

29 Jun 2024 15:51, 24 

Jun 2024 16:13

02 Jul 2024 15:02, 28 

Jun 2024 09:38 03-Jul-2024 17:04

4 1119115

May - 

2024

50 MVAr Non-Switchable Non-

Convertable LINE_REACTOR of 400 

KV ALIGARH- SHAMLI CKT-II at 

Shamli(UP) UPPTCL 400kV 50 MVAr

400 KV 

ALIGARH- 

SHAMLI CKT-II Shamli(UP) BHEL 3-Phase 6007897 UTTAR PRADESH

19-02-2021 - 00:00, 3, 

29.1(ANNEXURE C)(7), 

55 New 11 May 2024 19:41 15 May 2024 15:39

29 Jun 2024 15:51, 24 

Jun 2024 16:14

02 Jul 2024 15:03, 28 

Jun 2024 09:39 03-Jul-2024 18:15

6 1119127

May - 

2024

330 MVAr  Switchable Non-

Convertable LINE_REACTOR of 765 

KV GHATAMPUR TPS - RAMPUR 

LINE  at Ghatampur_TPS(UP) GTL,PGYTL 765kV 330 MVAr 

765 KV 

GHATAMPUR 

TPS - RAMPUR 

LINE Ghatampur_TPS(UP) ABB 3x1-Phase

15043-01,15043-

02,15043-03 UTTAR PRADESH

13-11-2018 - 00:00, 2 

& 37, 18 & 1.2.2.2(d), 

42 &4 New 22 May 2024 15:18 28 May 2024 16:43

30 Aug 2024 15:54, 

21 Aug 2024 12:21, 

13 Aug 2024 14:06

02 Sep 2024 16:15, 

23 Aug 2024 17:01, 

16 Aug 2024 16:38 06-Sep-2024 21:13

LINE REACTOR Report from 01-07-2024 to 10-09-2024

Actual date & time of charging Trial Run Operation Certificate Details



S.No CASE ID

Applicatio

n Month Name of element Owner

Voltage Level (in 

kV) Circuit No Line Length Conductor Type Tower Configuration State

Approved in 

SCM/Statury Body Remark

Intimation request for 

charging of new 

element (FormatA)

Acknowledment sent 

by NRLDC (Format II)

Request for test 

charging and trial run 

(FormatB)

Provisional Approval 

for Test Charging/Trial 

operation(Format IV)

Request for Trial 

Operation Certificate( 

Format C)

Date Date Date Date Date Time Date

Trial Run/Operation 

Period Certificate No.

1 1119112

May - 

2024 400kV Aligarh(UP)-Shamli(UP)-1 UPPTCL 400kV 1 240 KM Twin Moose Double

UTTAR PRADESH to UTTAR 

PRADESH

19-02-2021 - 00:00, 3, 

29.1(ANNEXURE C)(7), 

55 11 May 2024 19:38 15 May 2024 17:18

29 Jun 2024 15:51, 24 

Jun 2024 16:13

02 Jul 2024 15:02, 28 

Jun 2024 09:38 03-Jul-2024 17:51

2 1119115

May - 

2024 400kV Aligarh(UP)-Shamli(UP)-2 UPPTCL 400kV 2 240 KM Twin Moose Double

UTTAR PRADESH to UTTAR 

PRADESH

19-02-2021 - 00:00, 3, 

29.1(ANNEXURE C)(7), 

55 11 May 2024 19:41 15 May 2024 15:39

29 Jun 2024 15:51, 24 

Jun 2024 16:14

02 Jul 2024 15:03, 28 

Jun 2024 09:39 03-Jul-2024 18:36

3 1119119

May - 

2024

765kV  Fatehgarh_II(PG)-Bhadla_2 

(PG)-3

POWERGRI

D BHADLA 

TRANSMIS

SION 

LIMITED 

(PBTL) 765kV 3 202.23 KM AL59 Zebra Double RAJASTHAN to RAJASTHAN

30-09-2019 - 15:30, 6, 

4.3.3. point1,2,3, 9

26 Jun 2024 09:09, 15 

May 2024 23:06

27 Jun 2024 12:38, 22 

May 2024 15:00

10 Jul 2024 15:39, 06 

Jul 2024 22:31, 28 Jun 

2024 20:10

11 Jul 2024 15:00, 09 

Jul 2024 08:54, 03 Jul 

2024 12:15 12-Jul-2024 01:25 06 Sep 2024 19:32

12-07-2024 - 01:25 to 

13-07-2024 - 01:25

4 1119177 Jul - 2024

400kV Jaisalmer(RS)-M/s Renew 

Hans urja pvt Ltd (RS)-1

RRVPNL,Re

new Hans 

urja pvt 

Ltd 400kV 1 12.5 KM Twin Moose Double RAJASTHAN to RAJASTHAN

01-08-2023 - 10:00, 1, 

1, 1

23 Jul 2024 21:36, 23 

Jul 2024 17:43

23 Jul 2024 21:48, 23 

Jul 2024 20:51

25 Jul 2024 17:41, 24 

Jul 2024 15:07, 23 Jul 

2024 22:30

26 Jul 2024 12:38, 25 

Jul 2024 12:52, 24 Jul 

2024 09:39 24-Jul-2024 15:33

5 1119159 Jul - 2024

220kV Abdullapur(PG)-Rajokheri 

(HV)-2 HVPNL 220kV 2 22.35 MOOSE Double HARYANA to HARYANA

22-06-2018 - 10:30, 

40th Meeting, 34.1, 95

10 Jul 2024 14:38, 09 

Jul 2024 16:27, 08 Jul 

2024 12:56

12 Jul 2024 16:28, 10 

Jul 2024 12:06, 09 Jul 

2024 09:48

03 Aug 2024 10:49, 27 

Jul 2024 16:25, 23 Jul 

2024 10:51, 16 Jul 2024 

17:41

05 Aug 2024 17:09, 30 

Jul 2024 08:52, 24 Jul 

2024 17:20, 19 Jul 2024 

15:02 05-Aug-2024 20:10

6 1119159 Jul - 2024

220kV Abdullapur(PG)-Rajokheri 

(HV)-1 HVPNL 220kV 1 22.35 MOOSE Double HARYANA to HARYANA

22-06-2018 - 10:30, 

40th Meeting, 34.1, 95

10 Jul 2024 14:38, 09 

Jul 2024 16:27, 08 Jul 

2024 12:56

12 Jul 2024 16:28, 10 

Jul 2024 12:06, 09 Jul 

2024 09:48

03 Aug 2024 10:49, 27 

Jul 2024 16:25, 23 Jul 

2024 10:51, 16 Jul 2024 

17:41

05 Aug 2024 17:09, 30 

Jul 2024 08:52, 24 Jul 

2024 17:20, 19 Jul 2024 

15:02 06-Aug-2024 16:13

7 1119120

May - 

2024

765kV  Fatehgarh_II(PG)-Bhadla_2 

(PG)-4

POWERGRI

D BHADLA 

TRANSMIS

SION 

LIMITED 

(PBTL) 765kV 4 202.23 KM AL59 Zebra Double RAJASTHAN to RAJASTHAN

30-09-2019 - 15:30, 6, 

4.3.3. point1,2,3, 9

26 Jun 2024 09:11, 15 

May 2024 23:07

27 Jun 2024 12:37, 22 

May 2024 15:00

10 Jul 2024 15:39, 06 

Jul 2024 22:31, 28 Jun 

2024 20:10

11 Jul 2024 15:00, 09 

Jul 2024 08:53, 03 Jul 

2024 12:15 14-Aug-2024 01:08 06 Sep 2024 19:32

14-08-2024 - 01:10 to 

15-08-2024 - 01:10

8 1119207 Aug - 2024

400kV Tehri(THDC)-Koteshwar(PG)-

3

POWERGRI

D 400kV 3 13.5 KM Quad Moose Single UTTARAKHAND to UTTARAKHAND

30-05-2009 - 10:00, 27, 

9.0 point-1, 10 21 Aug 2024 08:11 21 Aug 2024 16:58

26 Aug 2024 12:33, 24 

Aug 2024 14:29, 22 Aug 

2024 21:10

26 Aug 2024 16:51, 25 

Aug 2024 15:30, 23 Aug 

2024 18:01 28-Aug-2024 16:12

9 1119127

May - 

2024

765kV Ghatampur_TPS(UP)-

Rampur_PRSTL (UP)-1 GTL,PGYTL 765kV 1 406.604 KM Quad Bersimis Single

UTTAR PRADESH to UTTAR 

PRADESH

13-11-2018 - 00:00, 2 & 

37, 18 & 1.2.2.2(d), 42 

&4 22 May 2024 15:18 28 May 2024 16:43

30 Aug 2024 15:54, 21 

Aug 2024 12:21, 13 Aug 

2024 14:06

02 Sep 2024 16:15, 23 

Aug 2024 17:01, 16 Aug 

2024 16:38 07-Sep-2024 19:57

10 1119203 Aug - 2024

400kV AGE25L SL_BHD2_PG-

Bhadla_2 (PG)-1 AGE25L 400kV 1

400 kV S/C line 

on D/C tower 

from 400/33 kV 

AGE25L S/s at 

Badi Sid to 

765/400/220 kV 

Bhadla-II S/s 

(Length: 11.038 

km) AL59 Moose Double,Multiple RAJASTHAN to RAJASTHAN

01-09-2020 - 11:00, 2nd 

NRPCTP Meeting  , 

Anne.V/Table 2/7 , 56

20 Aug 2024 12:18, 16 

Aug 2024 13:27, 14 Aug 

2024 20:27

20 Aug 2024 15:54, 20 

Aug 2024 10:50, 16 Aug 

2024 11:00

05 Sep 2024 12:30, 04 

Sep 2024 17:01, 04 Sep 

2024 16:51, 02 Sep 

2024 17:13

06 Sep 2024 17:40, 05 

Sep 2024 12:19, 04 Sep 

2024 14:37 07-Sep-2024 22:05

07-09-2024 - 20:00 to 

07-09-2024 - 23:50

New AC Lines Report from 01-07-2024 to 10-09-2024

Actual date & time of charging Trial Run Operation Certificate Details



S.N

o CASE ID

Applicatio

n Month Plant Name

Capacity 

to be 

charged Voltage LeveL

Total Installed 

Capacity of Plant Type of RE Feeder No Solar ICR/Block No IDT No IDT Make IDT MVA Rating

IDT Votage 

Rating(HV/LV) Inverter Type Inverter Make Total No of Inverters Inverter AC Rating Agency/ Owner Evacuation Path Remark

Intimation request for 

charging of new 

element (FormatA)

Acknowledment sent 

by NRLDC (Format II)

Request for test 

charging and trial run 

(FormatB)

Provisional Approval 

for Test Charging/Trial 

operation(Format IV)

COD Declared by 

Transmission Licensee

Date Date Date Date Date Date Date Date

1 1119158 Jul - 2024

AYANA RENEWABLE POWER THREE 

PRIVATE LIMITED (ARP3PL) 58.3 33kV 272 Solar 302 27 27 Shilcher 12.5 MVA 33 kV/660 V Central Inveter Sungrow 4 2.812 MVA  Ayana_RP3PL

12 Jul 2024 16:43, 11 

Jul 2024 16:15, 08 Jul 

2024 12:01

16 Jul 2024 15:21, 12 

Jul 2024 11:22, 09 Jul 

2024 09:41

25 Jul 2024 12:45, 23 

Jul 2024 17:01, 16 Jul 

2024 19:25

25 Jul 2024 16:55, 24 

Jul 2024 16:43, 22 Jul 

2024 08:57 25-Jul-2024 21:02

2 1119158 Jul - 2024

AYANA RENEWABLE POWER THREE 

PRIVATE LIMITED (ARP3PL) 58.3 33kV 272 Solar 305 20 20 Tesla 12.5 MVA 33 kV/660 V Central Inveter Sungrow 4 2.812 MVA  Ayana_RP3PL

12 Jul 2024 16:43, 11 

Jul 2024 16:15, 08 Jul 

2024 12:01

16 Jul 2024 15:21, 12 

Jul 2024 11:22, 09 Jul 

2024 09:41

25 Jul 2024 12:45, 23 

Jul 2024 17:01, 16 Jul 

2024 19:25

25 Jul 2024 16:55, 24 

Jul 2024 16:43, 22 Jul 

2024 08:57 25-Jul-2024 21:02

3 1119158 Jul - 2024

AYANA RENEWABLE POWER THREE 

PRIVATE LIMITED (ARP3PL) 58.3 33kV 272 Solar 301 25 25 Shilcher 12.5 MVA 33 kV/660 V Central Inveter Sungrow 4 2.812 MVA  Ayana_RP3PL

12 Jul 2024 16:43, 11 

Jul 2024 16:15, 08 Jul 

2024 12:01

16 Jul 2024 15:21, 12 

Jul 2024 11:22, 09 Jul 

2024 09:41

25 Jul 2024 12:45, 23 

Jul 2024 17:01, 16 Jul 

2024 19:25

25 Jul 2024 16:55, 24 

Jul 2024 16:43, 22 Jul 

2024 08:57 25-Jul-2024 21:02

4 1119158 Jul - 2024

AYANA RENEWABLE POWER THREE 

PRIVATE LIMITED (ARP3PL) 58.3 33kV 272 Solar 305 19 19 Tesla 12.5 MVA 33 kV/660 V Central Inveter Sungrow 4 2.812 MVA  Ayana_RP3PL

12 Jul 2024 16:43, 11 

Jul 2024 16:15, 08 Jul 

2024 12:01

16 Jul 2024 15:21, 12 

Jul 2024 11:22, 09 Jul 

2024 09:41

25 Jul 2024 12:45, 23 

Jul 2024 17:01, 16 Jul 

2024 19:25

25 Jul 2024 16:55, 24 

Jul 2024 16:43, 22 Jul 

2024 08:57 25-Jul-2024 21:02

5 1119158 Jul - 2024

AYANA RENEWABLE POWER THREE 

PRIVATE LIMITED (ARP3PL) 58.3 33kV 272 Solar 301 26 26 Tesla 12.5 MVA 33 kV/660 V Central Inveter Sungrow 4 2.812 MVA  Ayana_RP3PL

12 Jul 2024 16:43, 11 

Jul 2024 16:15, 08 Jul 

2024 12:01

16 Jul 2024 15:21, 12 

Jul 2024 11:22, 09 Jul 

2024 09:41

25 Jul 2024 12:45, 23 

Jul 2024 17:01, 16 Jul 

2024 19:25

25 Jul 2024 16:55, 24 

Jul 2024 16:43, 22 Jul 

2024 08:57 25-Jul-2024 21:02

6 1119158 Jul - 2024

AYANA RENEWABLE POWER THREE 

PRIVATE LIMITED (ARP3PL) 58.3 33kV 272 Solar 310 16 16 Shilcher 12.5 MVA 33 kV/660 V Central Inveter Sungrow 4 2.812 MVA  Ayana_RP3PL

12 Jul 2024 16:43, 11 

Jul 2024 16:15, 08 Jul 

2024 12:01

16 Jul 2024 15:21, 12 

Jul 2024 11:22, 09 Jul 

2024 09:41

25 Jul 2024 12:45, 23 

Jul 2024 17:01, 16 Jul 

2024 19:25

25 Jul 2024 16:55, 24 

Jul 2024 16:43, 22 Jul 

2024 08:57 25-Jul-2024 21:02

SOLAR ICR/BLOCK Report from 01-07-2024 to 10-09-2024

Actual date & time of charging Power Flow Started



Other Blocks

SOLAR ICR/BLOCK Report from 01-07-2024 to 10-09-2024



S.N

o CASE ID

Applicatio

n Month Name of element Owner

Voltage Level 

(HV/LV/Tertiary) MVA Capacity

Type of 

Transformer Make Configuration Total Tap Nominal Tap Present Tap Vector Group % Impedance HV Stattion State

Approved in 

SCM/Statury Body Remark Transformer Details OLD MVA Capacity

Intimation request for 

charging of new 

element (FormatA)

Acknowledment sent 

by NRLDC (Format II)

Request for test 

charging and trial run 

(FormatB)

Provisional Approval 

for Test Charging/Trial 

operation(Format IV) Power Flow Started

Request for Trial 

Operation Certificate( 

Format C)

Date Date Date Date Date Time Date Time Date Date

Trial Run/Operation 

Period Certificate No. Date Time

2 1119122

May - 

2024

765/22kV, 825  MVA, 3x1-Phase, 

GE, GT - 2 at 

Jawaharpur_TPS(UP) UPRVUNL 765/22/na 825 GT GE 3x1-Phase 5 3 3 , YNd11, YNd11 15.24% Jawaharpur_TPS(UP) UTTAR PRADESH

30-05-2016 - 00:00, 

38, 3.9.1(D), 7&8 New 14 May 2024 16:37 20 May 2024 12:13 02 Jul  2024 16:27 05 Jul  2024 16:57 12-Jul -2024 20:06

3 1119181 Jul  - 2024

400/33kV, 200 MVA, 3-Phase, 

Meiden, ICT - 3 at M/s  Renew 

Hans  urja  pvt Ltd (RS)

Renew 

Hans  

urja  pvt 400/33/na 200 ICT Meiden 3-Phase 17 5 5 , YNyn0yn0, YNyn0yn0 15%

M/s  Renew Hans  

urja  pvt Ltd (RS) RAJASTHAN

01-08-2023 - 10:00, 1, 

1, 1 New 25 Jul  2024 14:38 25 Jul  2024 18:01

26 Jul  2024 12:11, 25 

Jul  2024 20:11

26 Jul  2024 14:18, 26 

Jul  2024 11:45 26-Jul -2024 16:48

4 1119181 Jul  - 2024

400/33kV, 200 MVA, 3-Phase, 

Meiden, ICT - 2 at M/s  Renew 

Hans  urja  pvt Ltd (RS)

Renew 

Hans  

urja  pvt 400/33/na 200 ICT Meiden 3-Phase 17 5 5 , YNyn0yn0, YNyn0yn0 15%

M/s  Renew Hans  

urja  pvt Ltd (RS) RAJASTHAN

01-08-2023 - 10:00, 1, 

1, 1 New 25 Jul  2024 14:38 25 Jul  2024 18:01

26 Jul  2024 12:11, 25 

Jul  2024 20:11

26 Jul  2024 14:18, 26 

Jul  2024 11:45 26-Jul -2024 17:12

5 1119181 Jul  - 2024

400/33kV, 200 MVA MVA, 3-

Phase, Meiden, ICT - 1 at M/s  

Renew Hans  urja  pvt Ltd (RS)

Renew 

Hans  

urja  pvt 400/33/na 200 MVA ICT Meiden 3-Phase 17 5 5 , YNyn0yn0, YNyn0yn0 15%

M/s  Renew Hans  

urja  pvt Ltd (RS) RAJASTHAN

01-08-2023 - 10:00, 1, 

1, 1 New 25 Jul  2024 14:38 25 Jul  2024 18:01

26 Jul  2024 12:11, 25 

Jul  2024 20:11

26 Jul  2024 14:18, 26 

Jul  2024 11:45 26-Jul -2024 17:33

6 1119182 Jul  - 2024

765/400/33kV, 1500 MVA, 3x1-

Phase, BHEL, ICT - 5 at  

Fatehgarh_II(PG)

POWERG

RID 765/400/33kV 1500 ICT BHEL 3x1-Phase 23 12 12 , YNa0d11, YNa0d11 14%  Fatehgarh_II(PG) RAJASTHAN

13-09-2019 - 10:30, 5, 

2.2(iv), 4 New 26 Jul  2024 14:21 27 Jul  2024 12:14 27 Jul  2024 15:01 28 Jul  2024 14:33

16 Aug 2024 11:03, 03 

Aug 2024 12:02

29-07-2024 - 23:40 to 

30-07-2024 - 23:40

GRID-

INDIA/NRLDC/SO/530 29-Jul -2024 10:20

7 1119161 Jul  - 2024

220/33kV, 125 MVA MVA, 3-

Phase, Mahati  industries  PVT 

LTD, ICT - 2 at CS_Jodhpur 

SL_BHD_PG 

(Cleansolar_Jodhpur)

Cleansol

ar_Jodhp

ur 220/33/na 125 MVA ICT

Mahati  industries  

PVT LTD 3-Phase 17 9a 9b NA, NA, NA 15 %

CS_Jodhpur 

SL_BHD_PG 

(Cleansolar_Jodhpur

) RAJASTHAN

18-07-2024 - 15:47, 

NA, NA, NA Replacement 150 MVA

18 Jul  2024 15:15, 17 

Jul  2024 16:14

18 Jul  2024 15:45, 18 

Jul  2024 14:59

30 Jul  2024 00:08, 29 

Jul  2024 15:28, 29 Jul  

2024 12:24, 23 Jul  

2024 10:53

30 Jul  2024 12:57, 29 

Jul  2024 17:23, 29 Jul  

2024 14:28, 23 Jul  

2024 11:30 31-Jul -2024 19:34

9 1119153

Jun - 

2024

400/220/33kV, 500 MVA, 3-

Phase, Crompton, ICT - 1 at 

Ropar(PSTCL) PSTCL 400/220/33kV 500 ICT Crompton 3-Phase 17 9B 9B delta , YNA0d11, NA NA Ropar(PSTCL) PUNJAB

24-05-2019 - 10:30, 

3rd, 25.0, 85 New

05 Jul  2024 15:25, 04 

Jul  2024 16:36, 01 Jul  

2024 16:13, 30 Jun 

2024 14:22

06 Jul  2024 10:36, 05 

Jul  2024 10:51, 03 Jul  

2024 10:18, 01 Jul  

2024 09:08 09 Aug 2024 10:22 09 Aug 2024 17:56 10-Aug-2024 14:05

10 1119153

Jun - 

2024

400/220/33kV, 500 MVA, 3-

Phase, Crompton, ICT - 2 at 

Ropar(PSTCL) PSTCL 400/220/33kV 500 ICT Crompton 3-Phase 17 9B 9B , YNa0d11, NA NA Ropar(PSTCL) PUNJAB

24-05-2019 - 10:30, 

3rd, 25.0, 85 New

05 Jul  2024 15:25, 04 

Jul  2024 16:36, 01 Jul  

2024 16:13, 30 Jun 

2024 14:22

06 Jul  2024 10:36, 05 

Jul  2024 10:51, 03 Jul  

2024 10:18, 01 Jul  

2024 09:08 09 Aug 2024 10:22 09 Aug 2024 17:56 10-Aug-2024 14:39

11 1119123

May - 

2024

400/220/33kV, 500 MVA, 3x1-

Phase, GE T& D, ICT - 3 at 

Jawaharpur_TPS(UP) UPRVUNL 400/220/33kV 500 ICT GE T& D 3x1-Phase 17 9b 9b , YNa0d11, YNa0d11 12.5% Jawaharpur_TPS(UP) UTTAR PRADESH

30-05-2016 - 00:00, 

38, 3.9.1(D), 7 New 22 May 2024 15:14 25 May 2024 12:23

18 Jul  2024 12:24, 08 

Jul  2024 11:27

19 Jul  2024 16:53, 10 

Jul  2024 09:16 14-Aug-2024 17:16

12 1119128

May - 

2024

400/220/33kV, 500  MVA, 3x1-

Phase, GE T&D, ICT - 4 at 

Jawaharpur_TPS(UP) UPRVUNL 400/220/33kV 500 ICT GE T&D 3x1-Phase 17 9b 9b , Yna0d11, Yna0d11 12.5 % Jawaharpur_TPS(UP) UTTAR PRADESH

30-05-2016 - 00:00, 

38, 3.9.1(D), 7 New 22 May 2024 15:17 25 May 2024 12:22

18 Jul  2024 12:25, 08 

Jul  2024 11:27

19 Jul  2024 16:52, 10 

Jul  2024 09:18 22-Aug-2024 18:09

13 1119141

Jun - 

2024

400/220/33kV, 500 MVA, 3-

Phase, TOSHIBA, ICT - 3 at 

Bikaner(PG)

POWERG

RID 400/220/33kV 500 ICT TOSHIBA 3-Phase 17 09b 09b , YNa0d11, YNa0d11 12.03 Bikaner(PG) RAJASTHAN

30-06-2022 - 10:30, 8, 

Sl . no.03, 22 New 15 Jun 2024 12:21 17 Jun 2024 15:51

29 Aug 2024 21:30, 28 

Aug 2024 14:54, 28 

Aug 2024 14:38

30 Aug 2024 10:03, 29 

Aug 2024 21:00

01-09-2024 - 03:10 to 

02-09-2024 - 03:10 30-Aug-2024 23:40

14 1119206

Aug - 

2024

420 KV/15.75kV, 306 MVA, 3-

Phase, M/s  GE, GT - 5 at 

Tehri (THDC) Tehri  PSP 420 KV/15.75/na 306 GT M/s  GE 3-Phase 05 02 02 , YN, d11 14.5 Tehri (THDC) UTTARAKHAND

30-05-2009 - 10:00, 

27th , 9.0, 10 of 41 New

20 Aug 2024 10:58, 17 

Aug 2024 09:25

21 Aug 2024 09:30, 19 

Aug 2024 14:39

22 Aug 2024 16:35, 21 

Aug 2024 11:57

22 Aug 2024 17:13, 22 

Aug 2024 14:34 31-Aug-2024 11:28

15 1119144

Jun - 

2024

765/400/33kV, 1500 MVA, 3x1-

Phase, GE, ICT - 4 at Bhadla_2 

(PG)

POWERG

RID 765/400/33kV 1500 ICT GE 3x1-Phase 23 12 12 , YNa0d11, YNa0d11 13.6 % Bhadla_2 (PG) RAJASTHAN

30-09-2019 - 10:30, 6, 

Point no. (xix), 5 New

25 Jun 2024 09:02, 24 

Jun 2024 12:15

26 Jun 2024 14:26, 25 

Jun 2024 08:53 31 Aug 2024 13:36 03 Sep 2024 10:23 07-Sep-2024 01:04

16 1119203

Aug - 

2024

400/33kV, 330 MVA, 3-Phase, 

TBEA, Power Transformer - 1 at 

AGE25L SL_BHD2_PG AGE25L 400/33/na 330

Power 

Transformer TBEA 3-Phase 17 9 9 NA, YN, yn0 17.6 AGE25L SL_BHD2_PG RAJASTHAN

01-09-2020 - 11:00, 

2nd NRPCTP Meeting  

, Anne.V/Table 2/7 , 

56 New

20 Aug 2024 12:18, 16 

Aug 2024 13:27, 14 

Aug 2024 20:27

20 Aug 2024 15:54, 20 

Aug 2024 10:50, 16 

Aug 2024 11:00

05 Sep 2024 12:30, 04 

Sep 2024 17:01, 04 

Sep 2024 16:51, 02 

Sep 2024 17:13

06 Sep 2024 17:40, 05 

Sep 2024 12:19, 04 

Sep 2024 14:37 07-Sep-2024 23:34

17 1119203

Aug - 

2024

400/33kV, 330 MVA, 3-Phase, 

TBEA, Power Transformer - 2 at 

AGE25L SL_BHD2_PG AGE25L 400/33/na 330

Power 

Transformer TBEA 3-Phase 17 9 9 NA, YN, yn0 17.6 AGE25L SL_BHD2_PG RAJASTHAN

01-09-2020 - 11:00, 

2nd NRPCTP Meeting  

, Anne.V/Table 2/7 , 

56 New

20 Aug 2024 12:18, 16 

Aug 2024 13:27, 14 

Aug 2024 20:27

20 Aug 2024 15:54, 20 

Aug 2024 10:50, 16 

Aug 2024 11:00

05 Sep 2024 12:30, 04 

Sep 2024 17:01, 04 

Sep 2024 16:51, 02 

Sep 2024 17:13

06 Sep 2024 17:40, 05 

Sep 2024 12:19, 04 

Sep 2024 14:37 08-Sep-2024 00:16

Transformer Report from 01-07-2024 to 10-09-2024

Actual date & time of charging (HV Side) Actual date & time of charging (LV Side) Trial Run Operation Certificate Details Actual date & time of charging



S.No CASE ID

Applicatio

n Month Name of element Owner

Voltage Level (in 

kV) Circuit No Line Length Conductor Type Tower Configuration State

Approved in 

SCM/Statury Body Remark

Intimation request for 

charging of new 

element (FormatA)

Acknowledment sent 

by NRLDC (Format II)

Request for test 

charging and trial run 

(FormatB)

Provisional Approval 

for Test Charging/Trial 

operation(Format IV)

Request for Trial 

Operation Certificate( 

Format C)

Date Date Date Date Date Time Date

Trial Run/Operation 

Period Certificate No.

1 1119165 Jul - 2024

220kV Faridabad(NT)-Samaypur(BB)-

1

POWERGRI

D 220kV 1 17.545 KM ZEBRA Double HARYANA to HARYANA

03-06-2024 - 11:00, 

MOM of NRPC, 1, All 17 Jul 2024 11:44 18 Jul 2024 15:45

29 Jul 2024 21:01, 29 

Jul 2024 14:05

30 Jul 2024 15:20, 29 

Jul 2024 20:25 30-Jul-2024 17:30

AC Transmission line Shifting Reportfrom 01-07-2024 to 10-09-2024

Actual date & time of charging Trial Run Operation Certificate Details
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Relay Details

Type =

Bay Details

Local Station: = 400kV BADISID SUBSTATION
Bay Reference = BAY -403
Remote Station: = Bhadla

Network Details

Voltage = kV
Frequency = 50 Hz
OHL length of this circuit = km

CT Details (Local end):

CT Ratio = 2000-1000-500/1 A

Rated Primary current = A

Rated Secondary current = 1 A

Information

All the settings are in Secondary values

PROTECTION  RELAY SETTING CALCULATION Contract No. 3100139976, IN-56423232

PGGA-2875 400 KV LINE CONTROL AND RELAY  PANEL (BAY-403) Date 19-Aug-24
Prepared: SS RELAY SETTING REPORT FOR BHADLA LINE Doc No. 1MNS500950-PAAA
Checked: PN MAIN-1 LINE PROTECTION RELAY, Micom P546 Rev No. 1

General Data of 400 KV LINE CONTROL AND RELAY  PANEL (BAY-403)

12.00

1000

400

Micom P546



The Relay Bias characteristics is determined by four protection settings

Is2

Basic Differential setting

The Charging current is calculated according to the following equation

I charge = U/ (√3 * Xc1)
Where,

U = System Line Voltage
Xc1 = Positive Sequence Line Capacitance value

I charge = Line charging current/kM due to Line Capacitance
Xc1 = 1/(2 * π * f * C1)
C1 = Line Capacitance value/kM

= 0.0119 µF/kM
Xc1 = 1/(2 * π * f * C1)

= 1/(2*3.14*50 * 0.0000000119)
Xc1 = 267623  Ω

I charge = U/ (√3 * Xc1)
I charge = 400/(√3*267622.97)

= 0.86 A

Primary Charging Current of line = 0.86*12
= 10.32 A

= Icharge / CTR
= 10.32/1000
= 0.01032 A

Is1

K1

K2

A bias threshold setting, above which the higher percentage bias k2 is used

The lower percentage bias setting used when the bias current is below IS2, This provides stability for small
CT mismatches, whilst ensuring good sensitivity to resistive faults under heavy load conditions.

The higher percentage bias setting used to improve relay stability under heavy through fault current
conditions.

=

=

=

Sec.Charging Current of line, Ic

This is basic differential current setting which determines the minimum pick up level of the relay. Where Capacitive Charging
Current compensation is disabled, the setting of Is1 must be >2.5 times of total line charging current value.

SS RELAY SETTING REPORT FOR BHADLA LINE Doc No. 1MNS500950-PAAA

= The basic differential current setting which determines the minimum pick up of the relay

PROTECTION  RELAY SETTING CALCULATION Contract No. 3100139976, IN-56423232

PGGA-2875 400 KV LINE CONTROL AND RELAY  PANEL (BAY-403) Date 19-Aug-24

Checked: PN MAIN-1 LINE PROTECTION RELAY, Micom P546 Rev No. 1
Prepared:



SS RELAY SETTING REPORT FOR BHADLA LINE Doc No. 1MNS500950-PAAA

PROTECTION  RELAY SETTING CALCULATION Contract No. 3100139976, IN-56423232

PGGA-2875 400 KV LINE CONTROL AND RELAY  PANEL (BAY-403) Date 19-Aug-24

Checked: PN MAIN-1 LINE PROTECTION RELAY, Micom P546 Rev No. 1
Prepared:

The below mention settting recommended As per Main-1 relay

In_Nominal current (CT secondary) = 1 A
Is1 = 0.25% of In

= 0.25 A
k1 = 30%
Is2 = 2*In

= 2.0 A
K2 = 150%

CT Ratio Correction

Local End CT Ratio =
Remote End CT Ratio =
CT Correction factor = CT Primary/Min Scheme CT Primary

= Min Scheme CT Primary ---> Lowest CT ratio

Local end CT Correction factor = 1.0
Remote end CT Correction factor = 3.0

Compenstation =
Susceptance (B) =

= Ich/V * 10-3

=  ( 0.86/ (400 / 1.732 )) * 10^-3
= 0.0037 mSec

Cap Charging
ωC

Compenstation

3000 / 1 A
1000 / 1 A

Vishram Bairwa
Text Box



General Data=

Total Line length is = km

OHL data

Basic Line OHL parameters
Positive sequence imp. per km = +j Ohm/km
Zero sequence imp. per km = +j Ohm/km

continuous current carrying capacity for each OHL - Icon
Considered as per Maximum power flow In the line (0 MVA) = A

Line length = Km

Line data= OHL
(Pos. seq. impedance of the line) = +j Ohm
R1A´ + jX1A´ L
(Zero seq. impedance of the line) = +j Ohm
R0A´ + jX0A´ L

CT Ratio (Adopted) = / A
VT ratio = / kV
CT / VT Ratio conversion = CT ratio / VT ratio

= (1000/1)/(400/0.11)
=

Maximum load on line = A

= ( 400*0.85*1000 ) / (952.7*1.732*1.5)
= Ohm/ph

Referred to Secondary side = Maximum load on line * (CT/VT ratio)
= 137.37 x 0.275
= Ohm/ph

Cosφmin = Minimum power factor
= 32 Deg

Set Load Angle = φmin + 5
(Load encroachment angle) = (32+5)

= 37 Deg

Arc Resistance Phase- Phase Rarc p-p' = 15 Ohm/ph
Referred to Secondary side Rarc p-p = Ohm/ph

Arc Resistance Phase- Earth Rarc p-e' = 15 Ohm/ph
Referred to Secondary side Rarc p-e' = Ohm/ph

Tower Foot Resistance Rtower' = 10 Ohm/ph
Referred to Secondary side Rtower' = 2.8 Ohm/ph

1

Setting Calculation of Distance

12.00

0.0266 0.313
0.162 1.187

PROTECTION  RELAY SETTING CALCULATION Contract No. 3100139976, IN-56423232

PGGA-2875 400 KV LINE CONTROL AND RELAY  PANEL (BAY-403) Date 19-Aug-24
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953

12.00

0.319 3.750

3.764 85.13
1.940 14.244

14.376 82.24

1000 1
400 0.11

0.275
953

Zload' 137.4

Zload 37.777

4.1

4.1

Zload'

0.85
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General settings

Protected Line Impedance
Line Impedance secondary = 3.7636 * 0.275

= Ohm/ph

Line Angle (Deg) = Deg

Short Line Feeder Details at Remote Station

Name of the line = -

Length of the line = Km

Positive sequence imp. per km = +j Ohm/Km
Zero sequence imp. per km = +j Ohm/Km

Positive sequence imp. for total line km = +j Ohm
Zero sequence imp. for total line km = +j Ohm

Longest Line Feeder Details at Remote Station

Name of the line = -

Length of the line = Km

Positive sequence imp. per km = +j Ohm/Km
Zero sequence imp. per km = +j Ohm/Km

Positive sequence imp. for total line km = +j Ohm
Zero sequence imp. for total line km = +j Ohm
Distance Measuring zones settings

To find KN magnitude and KN angle for Zone 1
KZ1 Res Comp & KZ1 Angle = (Z0-Z1)/3Z1

= (14.376-3.764)/(3x3.764)
= L

To find KN magnitude and KN angle for Zone 2, 3, 4

Positive sequence imp. for total line km = +j Ohm
= L

Zero sequence imp. for total line km = +j Ohm
= L

KZ2/3/4 Res Comp & KZ2/3/4 Angle = (Z0-Z1)/3Z1
= L

Distance Zone 1 setting ( Zone-1 Enabled only during communication failure)
Relay zone-1 reach shall be set to cover 80% forward direction considering the parallel line in operation

Operation direction
OperationDir = Forward (*Fixed Direction mode as Forward for Zone-1)

0.94

0.448 7.698
7.585 30.420

52.00

0.036 0.310

30.45

0.015 0.253
0.249 0.999

0.256 1.104

1.872 16.141
13.312 57.408

80.35

5.290

20.328
85.58

-3.917

-7.036

20.620

0.409

3.457
5.305

0.96

1.03

85.1
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Positive sequence reactance reach
Zone 1 phase fault reach is set to  of the total line reactance
Zone-1 reactance reach setting for phase faults, X1Z1'

= 0.8 * jX1´
= 0.8 * 3.75

X1Z1' = Ohm/P

The secondary setting will thus be
= X1Z1' * CT ratio / VT ratio

X1Z1 = Ohm/P

Positive sequence resistance for zone characteristics angle

= 0.8 * R1´
= 0.8 * 0.32

R1Z1' = Ohm/P

The secondary setting will thus be
= R1Z1' * CT ratio / VT ratio

R1Z1 = Ohm/P

Positive sequence Impedance reach
Z1' =
The secondary setting will thus be

= Z1' * CT ratio / VT ratio
Z1 = Ohm/P

Fault resistance reach in Ohm/loop (Phase-Phase)
Set the resistive reach for phase faults to=
R1ph' = Ohm/l

The secondary setting will thus be
= R1ph' * CT ratio / VT ratio

R1ph = Ohm/l

Fault resistance reach in Ohm/loop (Phase-Earth)
Set the resistive reach for earth faults to
R1G' = Ohm/l

The secondary setting will thus be
= R1G' * CT ratio / VT ratio

R1G = Ohm/l

Time delay of trip

tZ1 = Sec

Distance Zone 2 setting

25.00

6.88

0.00

80%

3.00

0.83

0.26

0.07

3.01

30.00

8.25

0.83
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Relay zone-2 reach shall be set to cover
100 % of protected line + 20 % of Remote end shortest line forward direction

Operation direction
OperationDir = Forward (*Fixed Direction mode as Forward for Zone-2)

Positive sequence reactance reach
Zone 2 phase fault reach is set to  of the total line reactance

+ of Remote end shortest line forward direction
Zone-2 reactance reach setting for phase faults, X1Z2

= (100% x 3.75) + (20% x 7.7)
= (1x3.75) + (0.2 x 7.7)

X1Z2' = Ohm/p

The secondary setting will thus be
= X1Z2' * CT ratio / VT ratio

X1Z2 = Ohm/p

Positive sequence resistance for zone characteristics angle

= (100% x 0.32) + (20% x 0.45)
= (1x0.32) + (0.2 x 0.45)

R1Z2' = Ohm/p

The secondary setting will thus be
= R1Z2' * CT ratio / VT ratio

R1Z2 = Ohm/p

Positive sequence Impedance reach
Z2' =
The secondary setting will thus be

= Z2' * CT ratio / VT ratio
Z2 = Ohm/P

Fault resistance reach in Ohm/loop (Phase-Phase)
The resistive reach for phase to phase is set to cover a maximum expected fault resistance of 30 ohm
Considering a factor of 2 on the zone-1 resistive reach value to take care of in feed effect.

R2ph = 60

Set the resistive reach for phase faults to=
R2ph' = Ohm/l

The secondary setting will thus be
= R2ph' * CT ratio / VT ratio

R2ph = Ohm/l

Fault resistance reach in Ohm/loop (Phase-Earth)
Setting of the resistive reach for the underreaching zone 2 should follow the condition to minimize
the risk for overreaching
Set the resistive reach for earth faults to
R2G´ = Ohm/l

16.50

50.00

100%
20%

5.29

1.46

0.41

0.11

5.31

60.00

1.46
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The secondary setting will thus be
= R2G' * CT ratio / VT ratio

R2G = Ohm/l
Time delay of trip Phase-Phase loops

Setting of Zone timers=

Normal values the needed time difference can be calculated
t2 =  40ms +40ms + 40ms + 50ms = 170ms

Where,

the operation time of protection is 40 ms (Distance relay operation of other line at Remote End)
the breaker opening time is 40 ms
the resetting time of protection is 40 ms and
the additional margin is 50 ms

tZ2 = Sec

Distance Zone 3 setting

Relay zone-3 reach shall be set to cover
120 % of protected line + 100 % of Remote end longest line forward direction

Operation direction
OperationDir = Forward

Positive sequence reactance reach
Zone 3 phase fault reach is set to  of the total line reactance

+ of Remote end longest line forward direction
Zone-3 reactance reach setting for phase faults, X1Z3

= (120% x 3.75) + (100% x 16.14)
= (1.2x3.75) + (1 x 16.14)

X1Z3' =  Ohm/p
The secondary setting will thus be

= X1Z3' * CT ratio / VT ratio
X1Z3 = Ohm/p

Positive sequence resistance for zone characteristics angle
(120% x 0.32) + (100% x 1.87)
(1.2x0.32) + (1 x 1.87)

R1Z3' = Ohm/p

The secondary setting will thus be
= R1Z3' * CT ratio / VT ratio

R1Z3 = Ohm/p

Positive sequence Impedance reach
Z3' =
The secondary setting will thus be

= Z3' * CT ratio / VT ratio
Z3 = Ohm/P

Fault resistance reach in Ohm/loop (Phase-Phase)
Considering a factor of 2.5 on the zone-1 resistive reach value to take care of in feed effect.

13.75

0.35

5.68

2.26

0.62

20.76

120%
100%

20.64

5.71
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Set the resistive reach for phase faults to
R3ph' = Ohm/l
The secondary setting will thus be

= R3ph' * CT ratio / VT ratio
R3ph = Ohm/l

Fault resistance reach in Ohm/loop (Phase-Earth)
Setting of the resistive reach for the underreaching zone 3 should follow the condition to minimize
the risk for overreaching

Set the resistive reach for earth faults to
R3G´ = Ohm/l

The secondary setting will thus be
= R3G' * CT ratio / VT ratio

R3G = Ohm/l

Time delay of trip
Setting of Zone timers=

Normal values the needed time difference can be calculated
t3 =  350ms + 40ms +40ms + 40ms + 50ms = 520ms

Where, Zone-2 operation is 350 ms  (Distance relay operation of other line at Remote End)

the operation time of protection is 40 ms (Distance relay operation of other line at Remote End)
the breaker opening time is 100 ms
the resetting time of protection is 40 ms and
the additional margin is 50 ms

tZ3 = Sec

Distance Zone 4 setting

Relay zone-4 reach shall be set to cover 20 % of protected line + 0 % of Remote end longest line forward
direction

Operation direction
OperationDir =

Positive sequence reactance reach
Zone 4 phase fault reach is set to  of the total line reactance

+ of Remote end longest line forward direction
Zone-4 reactance reach setting for phase faults, X1Z4

= (20% x 3.75) + (0% x 16.14)
= (0.2x3.75) + (0 x 16.14)

X1Z4' = Ohm/p

The secondary setting will thus be
= X1Z4' * CT ratio / VT ratio

X1Z4 = Ohm/p

Positive sequence resistance for zone characteristics angle

= (20% x 0.32) + (0% x 1.87)
= (0.2x0.32) + (0 x 1.87)

Reverse

20%
0%

0.75

0.21

75.00

20.63

65.00

17.88

1.00
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R1Z4' = Ohm/p

The secondary setting will thus be
= R1Z4' * CT ratio / VT ratio

R1Z4 = Ohm/p

Positive sequence Impedance reach
Z4' =
The secondary setting will thus be

= Z4' * CT ratio / VT ratio
Z4 = Ohm/P

Fault resistance reach in Ohm/loop (Phase-Phase)
The faults on remote lines will have in-feed of fault current through the fault resistance from other
remote feeders which will make an apparent increase of the value. The setting is selected to take
care of above factors. Set the resistive reach for phase faults to=
Setting the RF/X  factor giving the PhF resistive coverage

Set the resistive reach for phase faults to
R4ph' = Ohm/l

The secondary setting will thus be
= R4ph' * CT ratio / VT ratio

R4ph = Ohm/l

Fault resistance reach in Ohm/loop (Phase-Earth)
Setting of the resistive reach for the underreaching zone 4 should follow the condition to minimize the risk
for overreaching

Set the resistive reach for earth faults to
R4G´ = Ohm/l

The secondary setting will thus be
= R4G' * CT ratio / VT ratio

R4G = Ohm/l

Time delay of trip
Setting of Zone timers=

Normal values the needed time difference can be calculated
t4 = 40ms +40ms + 40ms + 50ms = 170ms

Where,

the operation time of protection is 40 ms (Busbar Protection relay)
the breaker opening time is 40 ms
the resetting time of protection is 40 ms and
the additional margin is 50 ms

tZ4 = Sec

Load Blinders

Z< Blinder Imp ( 90% of LR) = 34.0 Ohm

Load/B Angle = 37.0 Deg

POWER SWING BLOCK=

75.00

20.63

65.00

17.88

0.21

0.75

0.35

0.06

0.02
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PSB Blocking zone = Zone-1, 2,3,4
PSB Unblock delay = 2.0 Sec

Slow Swing Setting
=

Ω

=

Ω

=

Ω

=

Ω

Alpha = 0 deg
PSB Timer = 50 mSec

SOTF=
SOTF Status =
SOTF Tripping = Zone-2
SOTF Delay = 110 sec
TOR  Status = Enabled
TOR Tripping = Zone-2

VT SUPERVISION=

VTS Mode = Measured + MCB
VTS Status = Blocking
VTS Reset Mode = Auto
VTS Time Delay = 5 Sec
VTS I> Inhibit = 10 A
VTS I2> Inhibit = 50mA

OVERVOLTAGE  PROTECTION=

V> Measur't Mode = V1> & V>2 Ph- N
V> Operate Mode = V1> & V>2 Any Ph
V>1  Function = DT
V>1 Set = V
V>1 time delay = 5 sec
V>2 Set = V
V>2 time delay = 0.1 sec

UNDERVOLTAGE  PROTECTION (Only DR Trigger - No Tripping)

V< Measur't Mode = V1< & V<2 Ph- N
V< Operate Mode = V1> & V>2 Any Ph
V<1  Function = DT
V<1 Set = 57 V
V<1 time delay = 0 sec
V<1 Poledead Inh = Enabled

DIR. EARTH FAULT SETTINGS = 67N

= 952.7
IN>1 Function = IEC S Inverse
IN>1 Directional = Directional Fwd

Pickup current should be set above the continuous residual current under normal operation.

Z7=-Z7=1.2 x Maximum Zone reach
(Zone 3)

R8=R8’=>1.1*R7

Z8=Z8’=>1.1*Z7

1.2*17.875

1.2*5.71

6.85

23.60

7.54

70

89

21.45

En Pdead + Pulse

Max Load Current

R7=-R7=1.2 x Maximum Resistive reach
(Zone 3)

1.1*21.45

1.1*6.852
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IN>1 Pickup current in A = 23 % of Maximum Load current of the Conductor
0.23*952.7=219.121A

IN>1 Current Set (Is) = A

The Earth fault function has to be graded with the Zone-3 Protection
Required time (Treq) = 1.13 Sec

=
= A

IN>1 TMS = (Treq*(IF/Is)^0.02-1)/0.14
= (1.13*(4382.42/219.121)^0.02-1)/0.14
=

Char Angle = -45         Deg

BROKEN CONDUCTOR: (Alarm Only)

I2/I1 Ratio = 0.2
time delay = 5

DISTURBANCE RECORDER:

Pre-Fault time = 0.5 Sec
Posr-Fault time = 2.5 Sec
Total time = 3 Sec

STUB PROTECTION: 50STUB

=
I>4 Function = IEC DT
I>4 Directional = Non Directional
I>4 Pickup current in A = 200 % of Maximum Load current of the Conductor

= 2*952.7=1905.4A
I>4 Current Set (Is) = A
I>4 operating time = Sec

TELE PROTECTION

Scheme type = Permissive OR

1.91 
0.05

Fault
Current

20*Pickup

The IDMT curve shall saturate if the fault current more than 20 times of pickup current. In this case fault current more than 20 times.
Hence 20 times of set current considered for TMS calculation.

Max Load Current 952.7

4382.42

0.50

0.22
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 SYSTEM DATA
00.01: Language: English
00.02: Password:****
00.03: Sys Fn Links: 0
00.04: Description: Bhadla line
00.05: Plant Reference: Badisid
00.06: Model Number: P546?1109?552?K
00.08: Serial Number: 12345
00.09: Frequency: 50 Hz
00.0A: Comms Level: 2
00.0B: Relay Address: 1
00.0C: Plant Status: 0000001000000010
00.0D: Control Status: 0000000000000000
00.0E: Active Group: 1
00.10: CB Trip/Close: No Operation
00.11: Software Ref. 1: P546____4__520_A
00.20: Opto I/P Status: 000000000000000000000000
00.21: Relay O/P Status: 000000000000000000001000
00.22: Alarm Status 1: 00000010000000000000000000000000
00.50: Alarm Status 1: 00000010000000000000000000000000
00.51: Alarm Status 2: 00000000000000000000000000000000
00.52: Alarm Status 3: 00000000000000000000000000000000
00.D0: Access Level: 2
00.D1: Password Control: 2
00.D2: Password Level 1: ****
00.D3: Password Level 2: ****

 CB CONTROL
07.01: CB Control by: Disabled
07.11: CB Status Input: 52B 1 pole

 DATE AND TIME
08.01: Date/Time: 2007-04-08 23:39:09.855
08.06: Battery Status: Healthy
08.07: Battery Alarm: Enabled
08.20: LocalTime Enable: Flexible
08.21: LocalTime Offset: 330.0 min
08.22: DST Enable: Disabled
08.30: RP1 Time Zone: Local

 CONFIGURATION
09.01: Restore Defaults: No Operation
09.02: Setting Group: Select via Menu
09.03: Active Settings: Group 1
09.04: Save Changes: No Operation
09.05: Copy From: Group 1
09.06: Copy To: No Operation
09.07: Setting Group 1: Enabled
09.08: Setting Group 2: Disabled
09.09: Setting Group 3: Disabled
09.0A: Setting Group 4: Disabled
09.0B: Distance: Enabled
09.0C: Directional E/F: Disabled
09.0F: Phase Diff: Enabled
09.10: Overcurrent: Enabled
09.11: Neg Sequence O/C: Disabled
09.12: Broken Conductor: Enabled
09.13: Earth Fault: Enabled
09.15: Sensitive E/F: Disabled
09.16: Residual O/V NVD: Disabled
09.17: Thermal Overload: Disabled
09.18: PowerSwing Block: Enabled
09.1D: Volt Protection: Enabled
09.1E: Freq Protection: Disabled
09.1F: df/dt Protection: Disabled
09.20: CB Fail: Disabled
09.21: Supervision: Enabled
09.25: Input Labels: Visible
09.26: Output Labels: Visible
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09.28: CT & VT Ratios: Visible
09.29: Record Control: Visible
09.2A: Disturb Recorder: Visible
09.2B: Measure't Setup: Visible
09.2C: Comms Settings: Visible
09.2D: Commission Tests:Visible
09.2E: Setting Values: Secondary
09.2F: Control Inputs: Visible
09.35: Ctrl I/P Config: Visible
09.36: Ctrl I/P Labels: Visible
09.39: Direct Access: Enabled
09.50: Function Key: Visible
09.FF: LCD Contrast: 11

 CT AND VT RATIOS
0A.01: Main VT Primary: 400.0 V
0A.02: Main VT Sec'y: 110.0 V
0A.07: Phase CT Primary: 1000 A
0A.08: Phase CT Sec'y: 1.000 A
0A.0B: SEF CT Primary: 1000 A
0A.0C: SEF CT Secondary:1.000 A
0A.0D: MComp CT Primary: 1000 A
0A.0E: MComp CT Sec'y: 1.000 A
0A.11: CT Polarity: Standard
0A.12: CT2 Polarity: Standard
0A.13: SEF CT Polarity: Standard
0A.14: M CT Polarity: Standard
0A.18: VT Connected: Yes

 RECORD CONTROL
0B.01: Clear Events: No
0B.02: Clear Faults: No
0B.03: Clear Maint: No
0B.04: Alarm Event: Enabled
0B.05: Relay O/P Event: Enabled
0B.06: Opto Input Event: Enabled
0B.07: General Event: Enabled
0B.08: Fault Rec Event: Enabled
0B.09: Maint Rec Event: Enabled
0B.0A: Protection Event: Enabled
0B.30: Clear Dist Recs: No
0B.40: DDB 31 - 0: 11111111111111111111111111111111
0B.41: DDB 63 - 32: 11111111111111111111111111111111
0B.42: DDB 95 - 64: 11111111111111111111111111111111
0B.43: DDB 127 - 96: 11111111111111111111111111111111
0B.44: DDB 159 - 128: 11111111111111111111111111111111
0B.45: DDB 191 - 160: 11111111111111111111111111111111
0B.46: DDB 223 - 192: 11111111111111111111111111111111
0B.47: DDB 255 - 224: 11111111111111111111111111111111
0B.48: DDB 287 - 256: 11111111111111111111111111111111
0B.49: DDB 319 - 288: 11111111111111111111111111111111
0B.4A: DDB 351 - 320: 11111111111111111111111111111111
0B.4B: DDB 383 - 352: 11111111111111111111111111111111
0B.4C: DDB 415 - 384: 11111111111111111111111111111111
0B.4D: DDB 447 - 416: 11111111111111111111111111111111
0B.4E: DDB 479 - 448: 11111111111111111111111111111111
0B.4F: DDB 511 - 480: 11111111111111111111111111111111
0B.50: DDB 543 - 512: 11111111111111111111111111111111
0B.51: DDB 575 - 544: 11111111111111111111111111111111
0B.52: DDB 607 - 576: 11111111111111111111111111111111
0B.53: DDB 639 - 608: 11111111111111111111111111111111
0B.54: DDB 671 - 640: 11111111111111111111111111111111
0B.55: DDB 703 - 672: 11111111111111111111111111111111
0B.56: DDB 735 - 704: 11111111111111111111111111111111
0B.57: DDB 767 - 736: 11111111111111111111111111111111
0B.58: DDB 799 - 768: 11111111111111111111111111111111
0B.59: DDB 831 - 800: 11111111111111111111111111111111
0B.5A: DDB 863 - 832: 11111111111111111111111111111111
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0B.5B: DDB 895 - 864: 11111111111111111111111111111111
0B.5C: DDB 927 - 896: 11111111111111111111111111111111
0B.5D: DDB 959 - 928: 11111111111111111111111111111111
0B.5E: DDB 991 - 960: 11111111111111111111111111111111
0B.5F: DDB 1023 - 992: 11111111111111111111111111111111
0B.60: DDB 1055 - 1024: 11111111111111111111111111111111
0B.61: DDB 1087 - 1056: 11111111111111111111111111111111
0B.62: DDB 1119 - 1088: 11111111111111111111111111111111
0B.63: DDB 1151 - 1120: 11111111111111111111111111111111
0B.64: DDB 1183 - 1152: 11111111111111111111111111111111
0B.65: DDB 1215 - 1184: 11111111111111111111111111111111
0B.66: DDB 1247 - 1216: 11111111111111111111111111111111
0B.67: DDB 1279 - 1248: 11111111111111111111111111111111
0B.68: DDB 1311 - 1280: 11111111111111111111111111111111
0B.69: DDB 1343 - 1312: 11111111111111111111111111111111
0B.6A: DDB 1375 - 1344: 11111111111111111111111111111111
0B.6B: DDB 1407 - 1376: 11111111111111111111111111111111

 DISTURB RECORDER
0C.01: Duration: 3.000 s
0C.02: Trigger Position: 16 %
0C.03: Trigger Mode: Single
0C.04: Analog Channel 1: VA
0C.05: Analog Channel 2: VB
0C.06: Analog Channel 3: VC
0C.07: Analog Channel 4: IA
0C.08: Analog Channel 5: IB
0C.09: Analog Channel 6: IC
0C.0A: Analog Channel 7: IN
0C.0B: Analog Channel 8: IN Sensitive
0C.0C: Digital Input 1: Relay 1
0C.0D: Input 1 Trigger: No Trigger
0C.0E: Digital Input 2: Relay 2
0C.0F: Input 2 Trigger: No Trigger
0C.10: Digital Input 3: Relay 3
0C.11: Input 3 Trigger: Trigger L/H
0C.12: Digital Input 4: Relay 4
0C.13: Input 4 Trigger: No Trigger
0C.14: Digital Input 5: Relay 5
0C.15: Input 5 Trigger: No Trigger
0C.16: Digital Input 6: Relay 6
0C.17: Input 6 Trigger: No Trigger
0C.18: Digital Input 7: Relay 7
0C.19: Input 7 Trigger: No Trigger
0C.1A: Digital Input 8: Relay 8
0C.1B: Input 8 Trigger: No Trigger
0C.1C: Digital Input 9: Relay 9
0C.1D: Input 9 Trigger: No Trigger
0C.1E: Digital Input 10: Relay 10
0C.1F: Input 10 Trigger: No Trigger
0C.20: Digital Input 11: Relay 11
0C.21: Input 11 Trigger: No Trigger
0C.22: Digital Input 12: Relay 12
0C.23: Input 12 Trigger: No Trigger
0C.24: Digital Input 13: Relay 13
0C.25: Input 13 Trigger: No Trigger
0C.26: Digital Input 14: Relay 14
0C.27: Input 14 Trigger: No Trigger
0C.28: Digital Input 15: Relay 15
0C.29: Input 15 Trigger: No Trigger
0C.2A: Digital Input 16: Relay 16
0C.2B: Input 16 Trigger: No Trigger
0C.2C: Digital Input 17: Opto 1
0C.2D: Input 17 Trigger: No Trigger
0C.2E: Digital Input 18: Opto 2
0C.2F: Input 18 Trigger: No Trigger
0C.30: Digital Input 19: Opto 3
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0C.31: Input 19 Trigger: No Trigger
0C.32: Digital Input 20: Opto 4
0C.33: Input 20 Trigger: No Trigger
0C.34: Digital Input 21: Opto 5
0C.35: Input 21 Trigger: No Trigger
0C.36: Digital Input 22: Opto 6
0C.37: Input 22 Trigger: No Trigger
0C.38: Digital Input 23: Opto 7
0C.39: Input 23 Trigger: No Trigger
0C.3A: Digital Input 24: Opto 8
0C.3B: Input 24 Trigger: No Trigger
0C.3C: Digital Input 25: Opto 9
0C.3D: Input 25 Trigger: No Trigger
0C.3E: Digital Input 26: Opto 10
0C.3F: Input 26 Trigger: No Trigger
0C.40: Digital Input 27: Opto 11
0C.41: Input 27 Trigger: No Trigger
0C.42: Digital Input 28: Opto 12
0C.43: Input 28 Trigger: No Trigger
0C.44: Digital Input 29: Opto 13
0C.45: Input 29 Trigger: No Trigger
0C.46: Digital Input 30: Opto 14
0C.47: Input 30 Trigger: No Trigger
0C.48: Digital Input 31: Opto 15
0C.49: Input 31 Trigger: No Trigger
0C.4A: Digital Input 32: Opto 16
0C.4B: Input 32 Trigger: No Trigger
0C.50: Analog Channel 9: IM
0C.51: Analog Channel10: IA2
0C.52: Analog Channel11: IB2
0C.53: Analog Channel12: IC2

 MEASURE'T SETUP
0D.01: Default Display: Description
0D.02: Local Values: Primary
0D.03: Remote Values: Primary
0D.04: Measurement Ref: VA
0D.05: Measurement Mode: 0
0D.06: Fix Dem Period: 30.00 min
0D.07: Roll Sub Period: 30.00 min
0D.08: Num Sub Periods: 1
0D.09: Distance Unit: Kilometres
0D.0A: Fault Location: Distance

 COMMISSION TESTS
0F.01: Opto I/P Status: 000000000000000000000000
0F.02: Relay O/P Status: 000000000000000000001010
0F.03: Test Port Status: 00001000
0F.05: Monitor Bit 1: 1060
0F.06: Monitor Bit 2: 1062
0F.07: Monitor Bit 3: 1064
0F.08: Monitor Bit 4: 1066
0F.09: Monitor Bit 5: 1068
0F.0A: Monitor Bit 6: 1070
0F.0B: Monitor Bit 7: 1072
0F.0C: Monitor Bit 8: 1074
0F.0D: Test Mode: Disabled
0F.0E: Test Pattern: 000000000000000000000000
0F.0F: Contact Test: No Operation
0F.10: Test LEDs: No Operation
0F.12: Static Test: Disabled
0F.13: Test Loopback: Disabled
0F.14: IM64 TestPattern: 0000000000000000
0F.15: IM64 Test Mode: Disabled
0F.1A: Red LED Status: 000000000000001000
0F.1B: Green LED Status: 000000000000001000
0F.20: DDB 31 - 0: 00000000000000000000000000001010
0F.21: DDB 63 - 32: 00000000000000000000000000000000
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0F.22: DDB 95 - 64: 00000000000000000000000000000000
0F.23: DDB 127 - 96: 00000000000000000000000000000000
0F.24: DDB 159 - 128: 00000000000000000000000000001010
0F.25: DDB 191 - 160: 00000000000000000000000000000000
0F.26: DDB 223 - 192: 00000000000000000000000000000000
0F.27: DDB 255 - 224: 00000000000000000000000000000000
0F.28: DDB 287 - 256: 00000000000000000000000000000000
0F.29: DDB 319 - 288: 00000010100000000000000000000000
0F.2A: DDB 351 - 320: 00000000000000000000000000000000
0F.2B: DDB 383 - 352: 00000000000000000000000000000000
0F.2C: DDB 415 - 384: 00000000000000000000000000000000
0F.2D: DDB 447 - 416: 00000000001100000000000000000000
0F.2E: DDB 479 - 448: 00000000000000000000000000000000
0F.2F: DDB 511 - 480: 00000000000000000000000000000000
0F.30: DDB 543 - 512: 00000000001000000000000000000000
0F.31: DDB 575 - 544: 00000000000000000000000000000000
0F.32: DDB 607 - 576: 00000000000000000000000000000000
0F.33: DDB 639 - 608: 00000000000000000000000000000000
0F.34: DDB 671 - 640: 00000000000000000000000000000000
0F.35: DDB 703 - 672: 00000000000000000000000000000000
0F.36: DDB 735 - 704: 00000000000000000000000000000000
0F.37: DDB 767 - 736: 00000000000000000000000000000000
0F.38: DDB 799 - 768: 00000000000000000000000000000000
0F.39: DDB 831 - 800: 11100000000000000000000000000000
0F.3A: DDB 863 - 832: 00000000000000000000000000000000
0F.3B: DDB 895 - 864: 01111100001001101010001111111111
0F.3C: DDB 927 - 896: 00000000011100000111000000000100
0F.3D: DDB 959 - 928: 00000000000000000000000000000000
0F.3E: DDB 991 - 960: 00000000000000000000000000000000
0F.3F: DDB 1023 - 992: 00000000000000000000000000000000
0F.40: DDB 1055 - 1024: 00000000000000000000000011000000
0F.41: DDB 1087 - 1056: 00000000000000000000110000000000
0F.42: DDB 1119 - 1088: 00000000000000000000000000000000
0F.43: DDB 1151 - 1120: 00000100000000000000000000000001
0F.44: DDB 1183 - 1152: 10001010000000000000000000000000
0F.45: DDB 1215 - 1184: 00000000000000000000000000001000
0F.46: DDB 1247 - 1216: 00000000000000000000000000000000
0F.47: DDB 1279 - 1248: 00000000000000000000000000000000
0F.48: DDB 1311 - 1280: 00000000000000000000000000000000
0F.49: DDB 1343 - 1312: 00000001000000000000000000000000
0F.4A: DDB 1375 - 1344: 00000100000000000000000000000000
0F.4B: DDB 1407 - 1376: 00000000000000000000000000000000

 OPTO CONFIG
11.01: Global Nominal V: 220/250V
11.60: Opto Filter Cntl: 111111111111011111111011
11.80: Characteristic: Standard 60%-80%

 CONTROL INPUTS
12.01: Ctrl I/P Status: 00000000000000000000000000000000
12.02: Control Input 1: No Operation
12.03: Control Input 2: No Operation
12.04: Control Input 3: No Operation
12.05: Control Input 4: No Operation
12.06: Control Input 5: No Operation
12.07: Control Input 6: No Operation
12.08: Control Input 7: No Operation
12.09: Control Input 8: No Operation
12.0A: Control Input 9: No Operation
12.0B: Control Input 10: No Operation
12.0C: Control Input 11: No Operation
12.0D: Control Input 12: No Operation
12.0E: Control Input 13: No Operation
12.0F: Control Input 14: No Operation
12.10: Control Input 15: No Operation
12.11: Control Input 16: No Operation
12.12: Control Input 17: No Operation
12.13: Control Input 18: No Operation
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12.14: Control Input 19: No Operation
12.15: Control Input 20: No Operation
12.16: Control Input 21: No Operation
12.17: Control Input 22: No Operation
12.18: Control Input 23: No Operation
12.19: Control Input 24: No Operation
12.1A: Control Input 25: No Operation
12.1B: Control Input 26: No Operation
12.1C: Control Input 27: No Operation
12.1D: Control Input 28: No Operation
12.1E: Control Input 29: No Operation
12.1F: Control Input 30: No Operation
12.20: Control Input 31: No Operation
12.21: Control Input 32: No Operation

 CTRL I/P CONFIG
13.01: Hotkey Enabled: 11111111111111111111111111111111
13.10: Control Input 1: Latched
13.11: Ctrl Command 1: SET/RESET
13.14: Control Input 2: Latched
13.15: Ctrl Command 2: SET/RESET
13.18: Control Input 3: Latched
13.19: Ctrl Command 3: SET/RESET
13.1C: Control Input 4: Latched
13.1D: Ctrl Command 4: SET/RESET
13.20: Control Input 5: Latched
13.21: Ctrl Command 5: SET/RESET
13.24: Control Input 6: Latched
13.25: Ctrl Command 6: SET/RESET
13.28: Control Input 7: Latched
13.29: Ctrl Command 7: SET/RESET
13.2C: Control Input 8: Latched
13.2D: Ctrl Command 8: SET/RESET
13.30: Control Input 9: Latched
13.31: Ctrl Command 9: SET/RESET
13.34: Control Input 10: Latched
13.35: Ctrl Command 10: SET/RESET
13.38: Control Input 11: Latched
13.39: Ctrl Command 11: SET/RESET
13.3C: Control Input 12: Latched
13.3D: Ctrl Command 12: SET/RESET
13.40: Control Input 13: Latched
13.41: Ctrl Command 13: SET/RESET
13.44: Control Input 14: Latched
13.45: Ctrl Command 14: SET/RESET
13.48: Control Input 15: Latched
13.49: Ctrl Command 15: SET/RESET
13.4C: Control Input 16: Latched
13.4D: Ctrl Command 16: SET/RESET
13.50: Control Input 17: Latched
13.51: Ctrl Command 17: SET/RESET
13.54: Control Input 18: Latched
13.55: Ctrl Command 18: SET/RESET
13.58: Control Input 19: Latched
13.59: Ctrl Command 19: SET/RESET
13.5C: Control Input 20: Latched
13.5D: Ctrl Command 20: SET/RESET
13.60: Control Input 21: Latched
13.61: Ctrl Command 21: SET/RESET
13.64: Control Input 22: Latched
13.65: Ctrl Command 22: SET/RESET
13.68: Control Input 23: Latched
13.69: Ctrl Command 23: SET/RESET
13.6C: Control Input 24: Latched
13.6D: Ctrl Command 24: SET/RESET
13.70: Control Input 25: Latched
13.71: Ctrl Command 25: SET/RESET
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13.74: Control Input 26: Latched
13.75: Ctrl Command 26: SET/RESET
13.78: Control Input 27: Latched
13.79: Ctrl Command 27: SET/RESET
13.7C: Control Input 28: Latched
13.7D: Ctrl Command 28: SET/RESET
13.80: Control Input 29: Latched
13.81: Ctrl Command 29: SET/RESET
13.84: Control Input 30: Latched
13.85: Ctrl Command 30: SET/RESET
13.88: Control Input 31: Latched
13.89: Ctrl Command 31: SET/RESET
13.8C: Control Input 32: Latched
13.8D: Ctrl Command 32: SET/RESET

 FUNCTION KEYS
17.01: Fn Key Status: 0000000000
17.02: Fn Key 1: Unlocked
17.03: Fn Key 1 Mode: Normal
17.04: Fn Key 1 Label: Function Key 1
17.05: Fn Key 2: Unlocked
17.06: Fn Key 2 Mode: Normal
17.07: Fn Key 2 Label: Function Key 2
17.08: Fn Key 3: Unlocked
17.09: Fn Key 3 Mode: Normal
17.0A: Fn Key 3 Label: Function Key 3
17.0B: Fn Key 4: Unlocked
17.0C: Fn Key 4 Mode: Normal
17.0D: Fn Key 4 Label: Function Key 4
17.0E: Fn Key 5: Unlocked
17.0F: Fn Key 5 Mode: Normal
17.10: Fn Key 5 Label: Function Key 5
17.11: Fn Key 6: Unlocked
17.12: Fn Key 6 Mode: Normal
17.13: Fn Key 6 Label: Function Key 6
17.14: Fn Key 7: Unlocked
17.15: Fn Key 7 Mode: Normal
17.16: Fn Key 7 Label: Function Key 7
17.17: Fn Key 8: Unlocked
17.18: Fn Key 8 Mode: Normal
17.19: Fn Key 8 Label: Function Key 8
17.1A: Fn Key 9: Unlocked
17.1B: Fn Key 9 Mode: Normal
17.1C: Fn Key 9 Label: Function Key 9
17.1D: Fn Key 10: Unlocked
17.1E: Fn Key 10 Mode: Normal
17.1F: Fn Key 10 Label: Function Key 10

 PROT COMMS/ IM64
20.01: Scheme Setup: 2 Terminal
20.03: Address: 0-0
20.10: Comms Mode: Standard
20.11: Baud Rate Ch1: 64kbits/s
20.13: Clock Source Ch1: Internal
20.17: Comm Delay Tol: 350.0 us
20.18: Comm Fail Timer: 10.00 s
20.1A: GPS Sync:Disabled
20.1B: Char Mod Time: 500.0 ms
20.1F: Alarm Level: 25.00 %
20.20: Prop Delay Stats: Enabled
20.21: MaxCh1 PropDelay: 15.00 ms
20.30: IM1 Cmd Type: Permissive
20.31: IM1 Fallbck Mode: Default
20.32: IM1 Default Val: 0
20.34: IM2 Cmd Type: Permissive
20.35: IM2 Fallbck Mode: Default
20.36: IM2 Default Val: 0
20.38: IM3 Cmd Type: Permissive
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20.39: IM3 Fallbck Mode: Default
20.3A: IM3 Default Val: 0
20.3C: IM4 Cmd Type: Permissive
20.3D: IM4 Fallbck Mode: Default
20.3E: IM4 Default Val: 0
20.40: IM5 Cmd Type: Permissive
20.41: IM5 Fallbck Mode: Default
20.42: IM5 Default Val: 0
20.44: IM6 Cmd Type: Permissive
20.45: IM6 Fallbck Mode: Default
20.46: IM6 Default Val: 0
20.48: IM7 Cmd Type: Permissive
20.49: IM7 Fallbck Mode: Default
20.4A: IM7 Default Val: 0
20.4C: IM8 Cmd Type: Permissive
20.4D: IM8 Fallbck Mode: Default
20.4E: IM8 Default Val: 0

 CTRL I/P LABELS
29.01: Control Input 1: Control Input 1
29.02: Control Input 2: Control Input 2
29.03: Control Input 3: Control Input 3
29.04: Control Input 4: Control Input 4
29.05: Control Input 5: Control Input 5
29.06: Control Input 6: Control Input 6
29.07: Control Input 7: Control Input 7
29.08: Control Input 8: Control Input 8
29.09: Control Input 9: Control Input 9
29.0A: Control Input 10: Control Input 10
29.0B: Control Input 11: Control Input 11
29.0C: Control Input 12: Control Input 12
29.0D: Control Input 13: Control Input 13
29.0E: Control Input 14: Control Input 14
29.0F: Control Input 15: Control Input 15
29.10: Control Input 16: Control Input 16
29.11: Control Input 17: Control Input 17
29.12: Control Input 18: Control Input 18
29.13: Control Input 19: Control Input 19
29.14: Control Input 20: Control Input 20
29.15: Control Input 21: Control Input 21
29.16: Control Input 22: Control Input 22
29.17: Control Input 23: Control Input 23
29.18: Control Input 24: Control Input 24
29.19: Control Input 25: Control Input 25
29.1A: Control Input 26: Control Input 26
29.1B: Control Input 27: Control Input 27
29.1C: Control Input 28: Control Input 28
29.1D: Control Input 29: Control Input 29
29.1E: Control Input 30: Control Input 30
29.1F: Control Input 31: Control Input 31
29.20: Control Input 32: Control Input 32

 Group 1
 GROUP 1 LINE PARAMETERS

30.01: Line Length: 12.00 km
30.03: Line Impedance: 1.030 Ohm
30.04: Line Angle: 85.00 deg
30.05: kZN Res Comp: 940.0e-3
30.06: kZN Res Angle: -4.000 deg
30.07: Mutual Comp: Disabled
30.0B: Phase Sequence: Standard ABC
30.0C: Tripping Mode: 1 Pole & 3 Pole

 GROUP 1 DISTANCE SETUP
31.0C: Setting Mode: Advanced
31.10: PHASE DISTANCE:
31.11: Phase Chars.: Quad
31.20: Zone 1 Ph Status: Enabled Ch Fail
31.30: Zone 2 Ph Status: Enabled
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31.40: Zone 3 Ph Status: Enabled
31.42: Zone 3 Ph Offset: Enabled
31.50: Zone P Ph Status: Disabled
31.60: Zone 4 Ph Status: Enabled
31.70: GROUND DISTANCE:
31.71: Ground Chars.: Quad
31.80: Zone 1 Gnd Stat.: Enabled Ch Fail
31.90: Zone 2 Gnd Stat.: Enabled
31.A0: Zone 3 Gnd Stat.: Enabled
31.A2: Zone3 Gnd Offset: Enabled
31.B0: Zone P Gnd Stat.: Disabled
31.C0: Zone 4 Gnd Stat.: Enabled
31.D0: Digital Filter: Standard
31.D1: CVT Filters: Disabled
31.D3: Load Blinders: Enabled
31.D4: Z< Blinder Imp: 34.00 Ohm
31.D5: Load/B Angle: 37.00 deg
31.D6: Load Blinder V<: 15.01 V
31.D7: Dist. Polarizing: 1.000
31.E0: DELTADIRECTIONAL:
31.E1: Dir. Status: Disabled

 GROUP 1 DIST. ELEMENTS
32.01: PHASE DISTANCE:
32.02: Z1 Ph. Reach: 830.0 mOhm
32.03: Z1 Ph. Angle: 85.00 deg
32.07: R1 Ph. Resistive: 8.250 Ohm
32.08: Z1 Tilt Top Line: 0 deg
32.09: Z1 Sensit. Iph>1: 50.00 mA
32.10: Z2 Ph. Reach: 1.460 Ohm
32.11: Z2 Ph. Angle: 85.00 deg
32.15: R2 Ph. Resistive: 16.50 Ohm
32.16: Z2 Tilt Top Line: 0 deg
32.17: Z2 Sensit. Iph>2: 50.00 mA
32.20: Z3 Ph. Reach: 5.710 Ohm
32.21: Z3 Ph. Angle: 85.00 deg
32.22: Z3' Ph Rev Reach: 5.710 Ohm
32.25: R3 Ph. Res. Fwd.: 20.63 Ohm
32.26: R3' Ph. Res. Rev: 20.63 Ohm
32.27: Z3 Tilt Top Line: 0 deg
32.28: Z3 Sensit. Iph>3: 50.00 mA
32.40: Z4 Ph. Reach: 210.0 mOhm
32.41: Z4 Ph. Angle: 85.00 deg
32.42: R4 Ph. Resistive: 20.63 Ohm
32.45: Z4 Tilt Top Line: -3.000 deg
32.46: Z4 Sensit. Iph>4: 50.00 mA
32.50: GROUND DISTANCE:
32.51: Z1 Gnd. Reach: 830.0 mOhm
32.52: Z1 Gnd. Angle: 85.00 deg
32.53: Z1 Dynamic Tilt: Disabled
32.54: Z1 Tilt Top Line: -3.000 deg
32.55: kZN1 Res. Comp.: 940.0e-3
32.56: kZN1 Res. Angle: -4.000 deg
32.59: R1 Gnd Resistive: 6.880 Ohm
32.5B: Z1 Sensit Ignd>1: 50.00 mA
32.60: Z2 Gnd. Reach: 1.460 Ohm
32.61: Z2 Gnd. Angle: 85.00 deg
32.63: Z2 Dynamic Tilt: Disabled
32.64: Z2 Tilt Top Line: -3.000 deg
32.65: kZN2 Res. Comp.: 940.0e-3
32.66: kZN2 Res. Angle: -4.000 deg
32.69: R2 Gnd Resistive: 13.75 Ohm
32.6B: Z2 Sensit Ignd>2: 50.00 mA
32.70: Z3 Gnd. Reach: 5.710 Ohm
32.71: Z3 Gnd. Angle: 85.00 deg
32.72: Z3' Gnd Rev Rch: 5.710 Ohm
32.73: Z3 Dynamic Tilt: Disabled
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32.74: Z3 Tilt Top Line: -3.000 deg
32.75: kZN3 Res. Comp.: 940.0e-3
32.76: kZN3 Res. Angle: -4.000 deg
32.79: R3 Gnd. Res. Fwd: 17.88 Ohm
32.7A: R3' Gnd Res. Rev: 1.000 Ohm
32.7C: Z3 Sensit Ignd>3: 50.00 mA
32.90: Z4 Gnd. Reach: 210.0 mOhm
32.91: Z4 Gnd. Angle: 85.00 deg
32.93: Z4 Dynamic Tilt: Disabled
32.94: Z4 Tilt Top Line: -3.000 deg
32.95: kZN4 Res. Comp.: 940.0e-3
32.96: kZN4 Res. Angle: -4.000 deg
32.99: R4 Gnd Resistive: 17.88 Ohm
32.9B: Z4 Sensit Ignd>4: 50.00 mA

 GROUP 1 PHASE DIFF
33.01: Phase Diff: Enabled
33.06: Phase Is1: 250.0 mA
33.07: Phase Is2: 2.000 A
33.08: Phase k1: 30.00 %
33.09: Phase k2: 150.0 %
33.0A: Phase Char: DT
33.0B: Phase Time Delay: 0 s
33.0E: PIT Time: 200.0 ms
33.0F: Ph CT Corr'tion: 1.000
33.10: Compensation: Cap Charging
33.11: Susceptance: 3.700 uS
33.17: PIT I selection: Remote

 GROUP 1 SCHEME LOGIC
34.01: BASIC SCHEME:
34.08: Zone1 Tripping: Phase And Ground
34.09: tZ1 Ph. Delay: 0 s
34.0A: tZ1 Gnd. Delay: 0 s
34.10: Zone2 Tripping: Phase And Ground
34.11: tZ2 Ph. Delay: 350.0 ms
34.12: tZ2 Gnd. Delay: 350.0 ms
34.18: Zone3 Tripping: Phase And Ground
34.19: tZ3 Ph. Delay: 1.000 s
34.1A: tZ3 Gnd. Delay: 1.000 s
34.20: ZoneP Tripping: Disabled
34.28: Zone4 Tripping: Phase And Ground
34.29: tZ4 Ph. Delay: 350.0 ms
34.2A: tZ4 Gnd. Delay: 350.0 ms
34.40: AIDED SCHEME 1:
34.41: Aid. 1 Selection: POR 
34.42: Aid 1 Distance: Phase And Ground
34.43: Aid.1 Dist. Dly: 0 s
34.60: AIDED SCHEME 2:
34.61: Aid. 2 Selection: Disabled
34.80: Trip On Close:
34.81: SOTF Status:
34.82: SOTF Delay:
34.83: SOTF Tripping:
34.84: TOR Status:
34.85: TOR Tripping:

Enabled PoleDead + Pulse
110.0 s
000010
Enabled
000010

34.86: TOC Reset Delay: 500.0 ms
34.88: TOC Delay: 200.0 ms
34.B0: Z1 Extension:
34.B1: Z1 Ext Scheme: Disabled
34.C0: Loss Of Load:
34.C1: LOL Scheme: Disabled

 GROUP 1 OVERCURRENT
35.01: I>1 Status: Disabled
35.0A: I>2 Status: Disabled
35.13: I>3 Status: Disabled
35.18: I>4 Status: Enabled
35.19: I>4 Directional: Non-Directional
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35.1A: I>4 Current Set: 1.910 A
35.1B: I>4 Time Delay: 50.00 ms
35.1C: I> Char Angle: 30.00 deg
35.1D: I> Blocking: 001111

 GROUP 1 BROKEN CONDUCTOR
37.01: Broken Conductor: Enabled
37.02: I2/I1 Setting: 200.0e-3
37.03: I2/I1 Time Delay: 5.000 s

 GROUP 1 EARTH FAULT
38.01: IN>1 Status: Enabled
38.25: IN>1 Function: IEC S Inverse
38.26: IN>1 Directional: Directional Fwd
38.29: IN>1 Current Set: 220.0 mA
38.2D: IN>1 TMS: 500.0e-3
38.33: IN>1 tRESET: 0 s
38.35: IN>2 Status: Disabled
38.46: IN>3 Status: Disabled
38.4D: IN>4 Status: Disabled
38.54: IN> Blocking: 001111
38.55: IN> DIRECTIONAL:
38.56: IN> Char Angle: -45.00 deg
38.57: IN> Polarisation: Zero Sequence
38.59: IN> VNpol Set: 1.000 V

 GROUP 1 POWER SWING BLK.
3D.01: PSB Status: Blocking
3D.03: Zone 1 Ph. PSB: Blocking
3D.05: Zone 2 Ph. PSB: Blocking
3D.07: Zone 3 Ph. PSB: Blocking
3D.09: Zone P Ph. PSB: Blocking
3D.0B: Zone 4 Ph. PSB: Blocking
3D.0D: Zone 1 Gnd. PSB: Blocking
3D.0F: Zone 2 Gnd. PSB: Blocking
3D.11: Zone 3 Gnd. PSB: Blocking
3D.13: Zone P Gnd. PSB: Blocking
3D.15: Zone 4 Gnd. PSB: Blocking
3D.20: PSB Unblocking: Enabled
3D.21: PSB Unblock dly: 2.000 s
3D.22: PSB Reset Delay: 200.0 ms
3D.23: OST Mode: OST Trip
3D.24: Z5: 6.850 Ohm
3D.25: Z6: 7.540 Ohm
3D.26: Z5': -6.850 Ohm
3D.27: Z6': -7.540 Ohm
3D.28: R5: 21.45 Ohm
3D.29: R6: 23.60 Ohm
3D.2A: R5': -21.45 Ohm
3D.2B: R6': -23.60 Ohm
3D.2C: Blinder Angle: 20.00 deg
3D.2D: delta T: 40.00 ms
3D.2E: Tost: 0 s

 GROUP 1 VOLT PROTECTION
42.01: UNDER VOLTAGE:
42.02: V< Measur't Mode:V<1 & V<2 Ph-N 
42.03: V< Operate Mode: V<1 & V<2 Any Ph 
42.04: V<1 Function: DT
42.05: V<1 Voltage Set: 57.00 V
42.06: V<1 Time Delay: 0 s
42.08: V<1 Poledead Inh: Disabled
42.09: V<2 Status: Disabled
42.0D: OVERVOLTAGE:
42.0E: V> Measur't Mode:V>1 & V>2 Ph-N 
42.0F: V> Operate Mode: V>1 & V>2 Any Ph 
42.10: V>1 Function: DT
42.11: V>1 Voltage Set: 70.01 V
42.12: V>1 Time Delay: 5.000 s
42.14: V>2 Status: Enabled
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42.15: V>2 Voltage Set: 89.01 V
42.16: V>2 Time Delay: 100.0 ms

 GROUP 1 CB FAIL & P.DEAD
45.0A: UNDER CURRENT:
45.0B: I< Current Set: 50.00 mA
45.0D: ISEF< Current: 20.00 mA
45.0E: POLEDEAD VOLTAGE:
45.10: V<: 38.11 V

 GROUP 1 SUPERVISION
46.01: VTS Mode: Measured + MCB
46.02: VTS Status: Blocking
46.03: VTS Reset Mode: Auto
46.04: VTS Time Delay: 5.000 s
46.05: VTS I> Inhibit: 10.00 A
46.06: VTS I2> Inhibit: 50.00 mA
46.0E: INRUSH DETECTION:
46.0F: I>2nd Harmonic: 20.00 %
46.10: WEAK INFEED BLK:
46.11: WI Inhibit: Disabled
46.12: I0/I2 Setting: 3.000
46.30: CT SUPERVISION:
46.31: CTS Mode: Disabled

 GROUP 1 INPUT LABELS
4A.01: Opto Input 1: Input L1
4A.02: Opto Input 2: Input L2
4A.03: Opto Input 3: Input L3
4A.04: Opto Input 4: Input L4
4A.05: Opto Input 5: Input L5
4A.06: Opto Input 6: Input L6
4A.07: Opto Input 7: Input L7
4A.08: Opto Input 8: Input L8
4A.09: Opto Input 9: Input L9
4A.0A: Opto Input 10: Input L10
4A.0B: Opto Input 11: Input L11
4A.0C: Opto Input 12: Input L12
4A.0D: Opto Input 13: Input L13
4A.0E: Opto Input 14: Input L14
4A.0F: Opto Input 15: Input L15
4A.10: Opto Input 16: Input L16
4A.11: Opto Input 17: Input L17
4A.12: Opto Input 18: Input L18
4A.13: Opto Input 19: Input L19
4A.14: Opto Input 20: Input L20
4A.15: Opto Input 21: Input L21
4A.16: Opto Input 22: Input L22
4A.17: Opto Input 23: Input L23
4A.18: Opto Input 24: Input L24

 GROUP 1 OUTPUT LABELS
4B.01: Relay 1: Output R1
4B.02: Relay 2: Output R2
4B.03: Relay 3: Output R3
4B.04: Relay 4: Output R4
4B.05: Relay 5: Output R5
4B.06: Relay 6: Output R6
4B.07: Relay 7: Output R7
4B.08: Relay 8: Output R8
4B.09: Relay 9: Output R9
4B.0A: Relay 10: Output R10
4B.0B: Relay 11: Output R11
4B.0C: Relay 12: Output R12
4B.0D: Relay 13: Output R13
4B.0E: Relay 14: Output R14
4B.0F: Relay 15: Output R15
4B.10: Relay 16: Output R16
4B.11: Relay 17: Output R17
4B.12: Relay 18: Output R18
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4B.13: Relay 19: Output R19
4B.14: Relay 20: Output R20
4B.15: Relay 21: Output R21
4B.16: Relay 22: Output R22
4B.17: Relay 23: Output R23
4B.18: Relay 24: Output R24

MiCOM S1 Agile
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General Data

Network Details
Voltage = 400 kV
Frequency = 50 Hz
System X/R Ratio = 40
Fault Current = 10500 A

Local End Bay Details
Station Name = 400kV ADST SS
Object Name = 400 KV LINE CONTROL AND RELAY  PANEL
Object Number = B-403

Relay Type = 7SL87

CT Primary current (Adopted) = 1000 A
CT Secondary current = 1 A

Protected Line details
Line details
Line length = 12.00 km
Rated current capacity = 953 A
Positive sequence imp. per km = 0.0266 +j 0.313 Ohm/km
Zero sequence imp. per km = 0.168 +j 1.187 Ohm/km

Short Line Feeder Details at Remote Station
Remote end station name = -
Length of the line = 30.45 Km
Positive sequence imp. per km = 0.015 +j 0.253 Ohm/Km
Zero sequence imp. per km = 0.249 +j 0.999 Ohm/Km

Longest Line Feeder Details at Remote Station
Remote end station name = -
Length of the line = 52.00 Km
Positive sequence imp. per km = 0.036 +j 0.310 Ohm/Km
Zero sequence imp. per km = 0.256 +j 1.104 Ohm/Km

ADANI GREEN ENERGY LIMITED (ADANI RENEWABLES) Contract No. 3100139976, IN-56423232

PGGA-2875 400 KV LINE CONTROL AND RELAY  PANEL Date 10-11-2023
Prep. 400kV BADISID SUBSTATION Doc No. 1MNS500950-PAAA
Chk. DISTANCE PROTECTION - 7SL87 Rev No. 1
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CALCULATION FOR DIFFERENTIAL FUNCTION :

Charging Current Calculation:

The charging current is calculated according to the following equation,

I charge : U/ (√3 * Xc1)
Where,

U : System Line Voltage
Xc1 : Positive Sequence Line Capacitive reactance value

I charge : Line charging current/kM due to Line Capacitance
Xc1 : 1/(2 * π * f * C1)
C1 : Line Capacitance value/kM

Xc1 : 1/(2 * π * f * C1)
Xc1 : 1/(2*3.14*50*0.0000000119)

: 267622.97  Ω

I charge : U/ (√3 * Xc1)
I charge : 400000/(√3*267622.97)

: 0.86 A

Total Primary Charging Current : 0.86*12
: 10.32 A

: Icharge / CTR
: 10.32/1000
: 0.01032 A

I-DIFF:Threshold:

3 times of
charging

: 3 * Ic
: 0.03096 A

: 0.25 A

: 0.30 A

: 952.66 A
:
: 1905.32 A
: 1.91 A

As per the relay Recommendation, set the pickup value is 1.0 times to 2 times of Rated Current

Rated current
2*952.66

Therefore, as seen by the CT

I-DIFF:Threshold

I-DIFF Switch-on:

I-DIFF Fast :

I-DIFF:Threshold Switch On

A setting to three to four times the steady-state charging current usually ensures the stability of the
protection during switch-on of the line.

Total Sec.Charging Current, Ic

Considering the variations of voltage and frequency, the set value should be at least 2 to 3 times higher than
the calculated charging current or 20% of the rated current of the line whichever is greater.

If the charging current compensation is ON, the pickup value I-DIFF> can be set equal Ιcharge. Thus the residual
error of the charging current compensation is considered. Without charging current compensation, this pickup
value must be set to a value that is higher than the total steady-state charging current of the protected object

ADANI GREEN ENERGY LIMITED (ADANI RENEWABLES)
PGGA-2875 400 KV LINE CONTROL AND RELAY  PANEL

Contract No. 3100139976, IN-56423232

Prep. 400kV BADISID SUBSTATION
Chk. DISTANCE PROTECTION - 7SL87

Date 10-11-2023
Doc No. 1MNS500950-PAAA
Rev No. 1
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: 2 A

: 2*1.91
: 3.82 A

I-DIFF:Threshold : 0.25 A
I-DIFF:Threshold Switch On : 0.30 A

I-DIFF:Operate delay : 0.00 Sec
Ic-compensat.:Mode : ON

Ic-stabilization/Ic-rated : 1.00
I-DIFF fast:Threshold : 2 A

I-DIFF fast:Threshold Switch On : 3.82 A
INRUSH REST. : On

CT ratio correction: _:9001:101 Rated current to be same at both end of the line to compensate CT ratio

I-DIFF fast:Threshold

I-DIFF fast Switch on :

The below mentioned settting recommended,

I-DIFF fast SWITCHON should be 2 to 3 times the setting value of I-DIFF fast

I-DIFF fast:Threshold Switch



CALCULATION FOR DISTANCE FUNCTION : QUADRILATERAL

Zone Reach Details

Zone 1 : of the protected Line

Zone 2 : of the protected Line +
of the shortest adjacent Line)

Zone 3 : of the protected Line +
of Remote end Longest Line

Zone 4 : of the protected Line(Reverse Zone)

Zone 1B : Setting same as Zone-2

VT Ratio : 400x1000 / 110
:

CT Ratio : 1000 / 1
:

Transformation Ratio  N : CT Ratio / VT Ratio
: 1000/3636
:

Calculated Sec Impedance Zsec : N x Z prim in ohm
Zprim : Primary Impedance in ohm

Protected Line:

Line Length :

Line Total +VE Seq Impedance : (R1 +j
: +j
: 3.764 L85.14

Line Total Zero Seq Impedance : (R0 +j
: +j
: 14.385 L81.96

Adjacent Shortest Line: (Remote End)

Line Length :

Total +VE Sequence Impedance : (R1 +j
: +j
: 7.711 L86.67

Total Zero Sequence Impedance : (R0 +j
: +j
: 31.351 L76

Adjacent Longest Line: (Remote End)

Line Length :

Total +VE Sequence Impedance : +j
: +j
: 16.249 L83.38

(R1 X1)
1.872 16.141

Xo)
7.585 30.42

52.00 km

X1)
0.448 7.698

X1)

14.244

30.5 km

80%

100%
20%

120%
100%

20%

3636

1000

0.319 3.75

2.012

0.275

12.00 km

Xo)

1
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Total Zero Sequence Impedance : +j
: +j
: 58.931 L76.94

Zero Sequence Compensation Factor:

Resistance Ratio Kr : 1/3((R0/R1)-1)
:

Reactance Ratio Kx : 1/3((X0/X1)-1)
: 0.933

Line Angle Setting
Tan φ : XL/RL

: X1/R1

φ :

Earth Impedance Compensation Ko Factor.
Ko : ZE / ZL

: 1/3 ((Z0/Z1)-1)
Z1 : Positive sequence Impedance of the Line
Z0 : Zero sequence Impedance of the Line

Z0 / Z1 : L
: +j

1/3 ((Z0/Z1)-1) : 1/3(3.82+j-0.212-1)
: 0.942 L-4.32

Ko :
φo :

Load Impedance and Load Angle Calculation:

Rated Current : 952.66 A

Maximum Load Current (Imax) : 1429.00 A (1.5 times of Load current)

Minimum Operating Voltage : 85% of rated voltage
: 0.85*400000
:

Load Impedance RLoad : Umin / sqrt(3) x Imax

: 340000 / sqrt(3) x 1429
RLoad Primary :
RLoad Secondary : 137.37 x 0.275

:

The largest angle of the load impedance is given by the worst, smallest power factor. Hence,

Minimum Power Factor Cosφmin : (Assumed)
φmin :

Set Load Angle : φmin + 5
: 32 + 5
:

13.312 57.408

To avoid load enchrochment for the phase-phase measuring elements, the set resistive reach of any distance protection

37 deg

1.769

85.14 deg

3.822

(R0 Xo)

3.816

37.78 ohm

-3.18

0.94
-4.32 deg

-j0.212

0.850

At worst case, the maximum load current of the transmission line has been considered slightly higher than
nominal loading (120%) to cover emergency loading of the protected line in case of heavy load flow.

32 deg

137.370 ohm

340000 V
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of Rload : 0.6*37.78
22.67 Ω

of Rload : 0.8*37.78
30.22 Ω

Arc Resistance :

: 5.000 Ω (Assumed)

: 5*0.275
Rarc (Ph-Ph) : 0.740 Ω

: 3.000 Ω (Assumed)

: 3*0.275
Rarc (Ph-E) : 0.479 Ω

: 10.000 Ω (Assumed)

RTF (Sec) : 2.750 Ω

Zone 1 Reach Values:

Reactance, X reach (Z1) : 80% x X1 x N

: 0.8*3.75*0.275
:

Resistance Ph-Ph fault, R(Z1) : 80%  x R1 x N + Rarc (Ph-Ph)/2

: (0.8*0.319*0.275)+0.74/2
:

Now, for Earth arc resistance shall include tower footing resistance
Resistance Ph-E fault, RE(Z1) : 80%  * R1* N + Rarc(ph-E) + RT

: (0.8*0.319*0.275)+(0.479+2.75)
:

Zone 2 Reach Values

Reactance, X reach (Z2) : 100%
20% of X1 Remote end Shortest Line x N

: ((1*3.75)+(0.2*7.698))*0.275
:

Resistance Ph-Ph fault, R(Z2) : 100% of R1 Protected Line + 20%
 shortest Line) x N + Rarc (Ph-Ph)/2

: ((1*0.319)+(0.2*0.448))*0.275+(0.74/2)
:

Now, for Earth arc resistance shall include tower footing resistance
Resistance Ph-E fault, RE(Z2) : 100% of R1 Protected Line + 20%

 Longest Line x N + Rarc (Ph-E) + RT

: ((1*0.319)+(0.2*0.448))*0.275+(0.479+2.75)

0.440 ohm

1.455 ohm

0.825 ohm

3.299 ohm

Arc Resistance for Ph-Ph fault (Pri)

zone should not exceed 60% of the Rload.

To avoid load enchroachment for the phase-earth measuring elements, the set resistive reach of any distance
protection zone should not exceed 80% of the Rload.

0.482 ohm

Arc Resistance for PH-E fault (Pri)

60.00%

80.00%

Arc Resistance for PH-E fault (Sec)

Arc Resistance for Ph-Ph fault (Sec)

Tower Footing Resistance (Pri)

of X1 Protection Line +

of R1 of Remote end

of R1 of Remote end
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:

Zone 3 Reach Values
Reactance, X(Z3) : 120%

100% of X1 Remote end Longest Line x N
: ((1.2*3.75)+(1*16.141))*0.275
:

Resistance Ph-Ph fault, R(Z3) : 120% of R1 Protected Line + 100%
 Longest Line x N + Rarc (Ph-Ph)/2

: ((1.2*0.319)+(1*1.872))*0.275+(0.74/2)
:

Now, for Earth arc resistance shall include tower footing resistance

Resistance Ph-E fault, RE(Z3) : 120(% of R1 Protected Line + 100%
 Longest Line) x N + Rarc (Ph-E) + RT

: ((1.2*0.319)+(1*1.872))*0.275+(0.479+2.75)
:

Zone -4 Setting:(Reverse Reach)

Reactance, X(Z4) : 20% x X1 x N

: 0.2*3.75*0.275
:

Resistance Ph-Ph fault, R(Z4) : 20%  x R1 x N + Rarc (Ph-Ph)/2

: (0.2*0.319*0.275)+0.74/2
:

Now, for Earth arc resistance shall include tower footing resistance
Resistance Ph-E fault, RE(Z4) : 20%  * R1* N + Rarc(ph-E) + RT

: (0.2*0.319*0.275)+(0.479+2.75)
:

Zone-1B Setting:

Set Zone-1B settings equal to Zone-2 value

Zone Timer setting:
ZONE 1- t1 PP :
ZONE 1- t1 PE :
ZONE 2- t1 PP :
ZONE 2- t1 PE :
ZONE 3- t1 PP :
ZONE 3- t1 PE :
ZONE 4- t1 PP :
ZONE 4- t1 PE :
ZONE 1B-t1 PP :
ZONE 1B-t1 PE :

Load Cutout
Z< Blinder Imp ( 90% of LR) : 34.0 Ohm
Load/B Angle : 37.0 Deg

TELEPROTECTION FOR DISTANCE:

The relay shall work in Permissive Over Reach(POTT) mode with the following settings:

3.849 ohm

0.35 sec

0.00 sec

0.35 sec

0.00 sec

1.00 sec

5.676 ohm

of R1 of Remote end

0.388 ohm

of X1 Protection Line +

3.341 ohm

0.35 sec

0.00 sec

0.990 ohm

3.247 ohm

of R1 of Remote end

1.00 sec
0.35 sec

0.206 ohm

0.00 sec
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Send with : Distance prot. Z1
Operate with : Distance prot. Z2
Send prolongation : 0.05 Sec
Send delay : 0.00 Sec
1-pole operate allowed : Yes
Operate delay : 0.00 sec

POWER SWING:

Power swing operating mode : All zones block
Max.Blocking Time : 2 Sec

50HS INSTANTANEOUS SOTF:

SOTF to be enabled for Zone-2, Zone-3

Operate delay : 0 sec

STUB PROTECTION:

Threshold : 1.9 A
Operate delay : 0.04 msec

FUSE FAIL MONITORING:

Asym.fail.DO on netw.flt : no
Asym.fail.time delay : 5 sec
3ph fail-phs.curr.release : 0.1 A
3ph fail-phs.curr.jump : 0.1 A
3ph fail-VA,VB,VC < : 5 V
Switch-on 3ph.failure : on
SO 3ph.fail-time delay : 5 sec

DIR. EARTH FAULT SETTINGS :

1Ph Fault Current : 10500 A

IN> Pickup current in A : 23%  of rated current
: 0.23*1000=230A

IN> Current Set (Is) : 0.23 A
Minimum setting available in Relay : 0.23 A

The Earth fault function has to be graded with the Zone-3 Protection
Zone-3 operating time : 1.00 Sec
Grading margin : 0.13 Sec
Required time (Treq) : 1.13 Sec

: 4600 A
:
:
:

The threshold value must be higher than the maximum operational current to be expected, in order to avoid
pickup without fault. Grading time above the base time of the main protection is usually sufficient.

The pickup characteristics should be more than the standing unbalance current as seen by the system and the CT's.

51 Time Dial (Treq*(IF/Is)^0.02-1)/0.14
(1.13*(4600/230)^0.02-1)/0.14)
0.5

Note: The IDMT curve shall saturate if the fault current more than 20 times of pickup current. 20 times of set
current considered for TMS calculation.
Fault Current considered
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BROKEN CONDUCTOR

OVERVOLTAGE  PROTECTION: 59

Measuring value : phase-neutral
Definite-T 1:Threshold : 70 V 110% of Rated voltage
Definite-T 1:Operate delay : 5 sec
Definite-T 2:Threshold : 89 V 140% of Rated voltage
Definite-T 2:Operate delay : 0.1 sec

UNDERVOLTAGE  PROTECTION:27 (Alarm Only)

Measuring quantities by Uphase-phase
Uph-ph< pickup : 57 V 90% of Rated Voltage
T Uph-ph< time delay : 0 sec

A broken wire of the protected line or in the current transformer secondary circuit can be detected, if the
minimum current PoleOpenCurrent flows via the feeder. If the minimum phase current is below this limit
while the other phase currents are above this limit, an interruption of this conductor may be assumed. If
current asymmetry is also detected (see margin heading “Current Symmetry”), the device issues the message
Fail Conductor (No. 195).
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Power system

General
Number Settings Value
11.2311.101 Phase sequence All: ABC

Meas.point I-3ph 1

CT 3-phase \General
Number Settings Value
11.931.8881.115 CT connection All: 3-phase
11.931.8881.127 Tracking All: active
11.931.8881.130 Measuring-point ID All: 1

CT 3-phase \CT phases
Number Settings Value
11.931.8881.101 Rated primary current All: 1000 A
11.931.8881.102 Rated secondary current All: 1 A
11.931.8881.117 Current range All: 100 x IR
11.931.8881.118 Internal CT type All: CT protection
11.931.8881.116 Neutr.point in dir.of ref.obj All: yes
11.931.8881.114 Inverted phases All: none
11.931.8881.107 CT error changeover All: 1.5
11.931.8881.108 CT error A All: 5 %
11.931.8881.109 CT error B All: 15 %

CT 3-phase \MP disconnection
Number Settings Value
11.931.8881.173 Current check All: active
11.931.8881.112 I< threshold All: 0.10 A

CT 1
Number Settings Value
11.931.3841.103 Magnitude correction All: 1
11.931.3841.117 Phase All: I A

CT 2
Number Settings Value
11.931.3842.103 Magnitude correction All: 1
11.931.3842.117 Phase All: I B

CT 3
Number Settings Value
11.931.3843.103 Magnitude correction All: 1
11.931.3843.117 Phase All: I C

Brk.wire det.
Number Settings Value
11.931.5581.1 Mode All: off
11.931.5581.101 Mode of blocking All: blocking

Supv. balan. I
Number Settings Value
11.931.2491.1 Mode Settings group 1: on
11.931.2491.101 Release threshold Settings group 1: 0.50 A
11.931.2491.102 Threshold min/max Settings group 1: 0.5
11.931.2491.6 Delay failure indication Settings group 1: 5 s

Supv. ph.seq.I
Number Settings Value
11.931.2551.1 Mode Settings group 1: on
11.931.2551.6 Delay failure indication Settings group 1: 5 s
11.931.2551.102 Release threshold Settings group 1: 0.50 A

Saturat. det.
Number Settings Value
11.931.17731.101 CT saturation threshold Settings group 1: 8.00 A
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Meas.point V-3ph 1

VT 3-phase
Number Settings Value
11.941.8911.101 Rated primary voltage All: 400.000 kV
11.941.8911.102 Rated secondary voltage All: 110 V
11.941.8911.104 VT connection All: 3 ph-to-gnd voltages
11.941.8911.106 Inverted phases All: none
11.941.8911.111 Tracking All: active
11.941.8911.130 Measuring-point ID All: 2
11.941.8911.136 Internal VT type All: Voltage transformer

VT 1
Number Settings Value
11.941.3811.103 Magnitude correction All: 1
11.941.3811.108 Phase All: V A

VT 2
Number Settings Value
11.941.3812.103 Magnitude correction All: 1
11.941.3812.108 Phase All: V B

VT 3
Number Settings Value
11.941.3813.103 Magnitude correction All: 1
11.941.3813.108 Phase All: V C

Supv. balan. V
Number Settings Value
11.941.2521.1 Mode Settings group 1: on
11.941.2521.101 Release threshold Settings group 1: 55.0 V
11.941.2521.102 Threshold min/max Settings group 1: 0.75
11.941.2521.6 Delay failure indication Settings group 1: 5 s

Supv. ph.seq.V
Number Settings Value
11.941.2581.1 Mode Settings group 1: on
11.941.2581.6 Delay failure indication Settings group 1: 5 s

Supv. sum V
Number Settings Value
11.941.2461.1 Mode Settings group 1: off
11.941.2461.3 Threshold Settings group 1: 27.5 V
11.941.2461.6 Delay failure indication Settings group 1: 5 s

VT miniatureCB
Number Settings Value
11.941.2641.101 Response time Settings group 1: 0 s

Meas.point I-1ph 1

General
Number Settings Value
11.951.2311.101 Rated primary current All: 1000 A
11.951.2311.102 Rated secondary current All: 1 A
11.951.2311.103 Current range All: 100 x IR
11.951.2311.104 Internal CT type All: CT protection
11.951.2311.116 Term. 1,3,5,7 in dir. of obj. All: yes
11.951.2311.105 Tracking All: inactive
11.951.2311.130 Measuring-point ID All: 3

CT 1
Number Settings Value
11.951.3841.103 Magnitude correction All: 1
11.951.3841.117 Phase All: Ix

Meas.point V-1ph 1

General
Number Settings Value
11.961.2311.101 Rated primary voltage All: 400 kV
11.961.2311.102 Rated secondary voltage All: 100 V
11.961.2311.103 Tracking All: inactive
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Number Settings Value
11.961.2311.130 Measuring-point ID All: 4

VT 1
Number Settings Value
11.961.3811.103 Magnitude correction All: 1
11.961.3811.108 Phase All: V B

VT miniatureCB
Number Settings Value
11.961.2641.101 Response time Settings group 1: 0 s

*Setting marked as favorite setting

sp Setting marked as specific setting
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Line 1

General \Rated values
Number Settings Value
21.9001.101 Rated current All: 3000 A
21.9001.102 Rated voltage All: 400.00 kV
21.9001.103 Rated apparent power All: 693.0 MVA

General \Line data
Number Settings Value
21.9001.149 Neutral point Settings group 1: grounded
21.9001.112 C1 per length unit Settings group 1: 0.011900 µF/km
21.9001.148 C0 per length unit Settings group 1: 0.011900 µF/km
21.9001.113 X per length unit Settings group 1: 0.313000 Ω/km
21.9001.114 Line length Settings group 1: 12 km
21.9001.108 Line angle Settings group 1: 85.14 °
21.9001.104 Kr Settings group 1: 1.77
21.9001.105 Kx Settings group 1: 0.93
21.9001.106 KmR Settings group 1: 0
21.9001.107 KmX Settings group 1: 0
21.9001.109 Gnd.curr.ratio(MutComp) Settings group 1: 95 %
21.9001.119 CT saturation detection All: no
21.9001.111 Series compensation Settings group 1: no
21.9001.110 Series capacit. reactance Settings group 1: 0 Ω

General \Measurements
Number Settings Value
21.9001.158 P, Q sign Settings group 1: not reversed

Process monitor

Closure detec.
Number Settings Value
21.1131.4681.101 Operating mode Settings group 1: Manual close only
21.1131.4681.102 Action time after closure Settings group 1: 0.5 s
21.1131.4681.103 Min. time feeder open Settings group 1: 0.3 s

1pol.open det.
Number Settings Value
21.1131.4711.101 Operating mode Settings group 1: with measurement

Volt.criterion
Number Settings Value
21.1131.4801.101 Threshold U open Settings group 1: 18.15 V

Fault locator
Number Settings Value
21.8671.1 Mode Settings group 1: on
21.8671.101 Start Settings group 1: with going pickup
21.8671.102 Parallel-line compensat. Settings group 1: no
21.8671.103 Load compensation All: no

Mes.v.fail.det
Number Settings Value
21.2671.1 Mode Settings group 1: on
21.2671.115 Asym.fail.-DO on netw.flt. Settings group 1: yes
21.2671.113 Asym.fail. - time delay Settings group 1: 5 s
21.2671.102 3ph.fail. - phs.curr.release Settings group 1: 0.064 A
21.2671.103 3ph.fail. - phs.curr. jump Settings group 1: 0.064 A
21.2671.101 3ph.fail. - VA,VB,VC < Settings group 1: 3.025 V
21.2671.107 Switch-on 3ph. failure All: on
21.2671.106 SO 3ph.fail. - time delay Settings group 1: 0.5 s

50/51 OC-3ph-A1

General
Number Settings Value
21.201.2311.101 Emergency mode Settings group 1: no

Definite-T 1 \General
Number Settings Value
21.201.661.1 Mode Settings group 1: off

Vishram Bairwa
Text Box
952A
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Number Settings Value
21.201.661.2 Operate & flt.rec. blocked Settings group 1: no
21.201.661.11 1-pole operate allowed Settings group 1: no
21.201.661.26 Dynamic settings All: no
21.201.661.8 Method of measurement Settings group 1: fundamental comp.
21.201.661.3 Threshold Settings group 1: 3.20 A
21.201.661.4 Dropout ratio Settings group 1: 0.95
21.201.661.102 Pickup delay Settings group 1: 0 s
21.201.661.101 Dropout delay Settings group 1: 0 s
21.201.661.6 Operate delay Settings group 1: 0.3 s
21.201.661.7 Operate delay mode Settings group 1: Running dur. DO-delay

Definite-T 2 \General
Number Settings Value
21.201.662.1 Mode Settings group 1: off
21.201.662.2 Operate & flt.rec. blocked Settings group 1: no
21.201.662.11 1-pole operate allowed Settings group 1: yes
21.201.662.26 Dynamic settings All: no
21.201.662.8 Method of measurement Settings group 1: fundamental comp.
21.201.662.3 Threshold Settings group 1: 2.00 A
21.201.662.4 Dropout ratio Settings group 1: 0.95
21.201.662.102 Pickup delay Settings group 1: 0 s
21.201.662.101 Dropout delay Settings group 1: 0 s
21.201.662.6 Operate delay Settings group 1: 0.1 s
21.201.662.7 Operate delay mode Settings group 1: Running dur. DO-delay

50N/51N OC-gnd-A1

General
Number Settings Value
21.211.2311.101 Emergency mode Settings group 1: caused by main prot.
21.211.2311.9 Measured value All: 3I0 calculated

Definite-T 1 \General
Number Settings Value
21.211.751.1 Mode Settings group 1: off
21.211.751.2 Operate & flt.rec. blocked Settings group 1: no
21.211.751.26 Dynamic settings All: no
21.211.751.102 Blk. w. 2nd harm. gnd. det. Settings group 1: no
21.211.751.8 Method of measurement Settings group 1: fundamental comp.
21.211.751.3 Threshold Settings group 1: 2.133 A
21.211.751.4 Dropout ratio Settings group 1: 0.95
21.211.751.101 Dropout delay Settings group 1: 0 s
21.211.751.6 Operate delay Settings group 1: 0.3 s
21.211.751.7 Operate delay mode Settings group 1: Running dur. DO-delay

Definite-T 2 \General
Number Settings Value
21.211.752.1 Mode Settings group 1: off
21.211.752.2 Operate & flt.rec. blocked Settings group 1: no
21.211.752.26 Dynamic settings All: no
21.211.752.102 Blk. w. 2nd harm. gnd. det. Settings group 1: no
21.211.752.8 Method of measurement Settings group 1: fundamental comp.
21.211.752.3 Threshold Settings group 1: 1.20 A
21.211.752.4 Dropout ratio Settings group 1: 0.95
21.211.752.101 Dropout delay Settings group 1: 0 s
21.211.752.6 Operate delay Settings group 1: 0.3 s
21.211.752.7 Operate delay mode Settings group 1: Running dur. DO-delay

67N GFP gnd.sys.1

General
Number Settings Value
21.1111.2311.114 Direct. determination with All: V0 + IY (neutral pt.)
21.1111.2311.101 Angle forward α Settings group 1: 315 °
21.1111.2311.102 Angle forward β Settings group 1: 135 °
21.1111.2311.103 Min. zero-seq. voltage V0 Settings group 1: 0.919 V
21.1111.2311.115 Dir.reslt=forw.at V0<min Settings group 1: no
21.1111.2311.104 Min.3I0 f.increas.dir.sens. Settings group 1: 0.064 A
21.1111.2311.116 Dir.corr.at ser.comp.lines Settings group 1: no

Definite-T 1 \Blocking by
Number Settings Value
21.1111.4861.140 21 Distance prot. 1.Z 1 true
21.1111.4861.140 21 Distance prot. 1.Z 2 true
21.1111.4861.140 21 Distance prot. 1.Z 3 true
21.1111.4861.140 21 Distance prot. 1.Z 4 false
21.1111.4861.140 87 Line diff. prot..Group indicat. false
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Number Settings Value
21.1111.4861.140 87 Stub diff. prot. 1.Group indicat. false

Definite-T 1 \General
Number Settings Value
21.1111.4861.1 Mode Settings group 1: off
21.1111.4861.2 Operate & flt.rec. blocked Settings group 1: no
21.1111.4861.114 Directional mode Settings group 1: forward
21.1111.4861.11 1-pole operate allowed Settings group 1: no
21.1111.4861.8 Method of measurement Settings group 1: 1-cycle filter
21.1111.4861.131 Blk. w. 2nd harm. gnd. det. Settings group 1: no
21.1111.4861.130 Blocking by prot. pickup Settings group 1: every pickup
21.1111.4861.129 Op.mode at 1p dead time Settings group 1: blocked
21.1111.4861.112 Hold mode 1p dead time Settings group 1: 0.04 s
21.1111.4861.115 Dynamic settings All: no
21.1111.4861.111 Stabiliz. w. phase current Settings group 1: 10 %
21.1111.4861.3 Threshold Settings group 1: 0.32 A
21.1111.4861.6 Operate delay Settings group 1: 1 s

Definite-T 2 \Blocking by
Number Settings Value
21.1111.4862.140 21 Distance prot. 1.Z 1 true
21.1111.4862.140 21 Distance prot. 1.Z 2 true
21.1111.4862.140 21 Distance prot. 1.Z 3 true
21.1111.4862.140 21 Distance prot. 1.Z 4 true
21.1111.4862.140 87 Line diff. prot..Group indicat. false
21.1111.4862.140 87 Stub diff. prot. 1.Group indicat. false

Definite-T 2 \General
Number Settings Value
21.1111.4862.1 Mode Settings group 1: off
21.1111.4862.2 Operate & flt.rec. blocked Settings group 1: no
21.1111.4862.114 Directional mode Settings group 1: forward
21.1111.4862.11 1-pole operate allowed Settings group 1: no
21.1111.4862.8 Method of measurement Settings group 1: 1-cycle filter
21.1111.4862.131 Blk. w. 2nd harm. gnd. det. Settings group 1: no
21.1111.4862.130 Blocking by prot. pickup Settings group 1: every pickup
21.1111.4862.129 Op.mode at 1p dead time Settings group 1: blocked
21.1111.4862.112 Hold mode 1p dead time Settings group 1: 1.5 s
21.1111.4862.115 Dynamic settings All: no
21.1111.4862.111 Stabiliz. w. phase current Settings group 1: 10 %
21.1111.4862.3 Threshold Settings group 1: 0.32 A
21.1111.4862.6 Operate delay Settings group 1: 1 s

Inverse-T 1 \Blocking by
Number Settings Value
21.1111.4891.140 21 Distance prot. 1.Z 1 true
21.1111.4891.140 21 Distance prot. 1.Z 2 true
21.1111.4891.140 21 Distance prot. 1.Z 3 true
21.1111.4891.140 21 Distance prot. 1.Z 4 true
21.1111.4891.140 87 Line diff. prot..Group indicat. false
21.1111.4891.140 87 Stub diff. prot. 1.Group indicat. false

Inverse-T 1 \General
Number Settings Value
21.1111.4891.1 Mode Settings group 1: on
21.1111.4891.2 Operate & flt.rec. blocked Settings group 1: no
21.1111.4891.115 Directional mode Settings group 1: forward
21.1111.4891.11 1-pole operate allowed Settings group 1: no
21.1111.4891.8 Method of measurement Settings group 1: 1-cycle filter
21.1111.4891.135 Blk. w. 2nd harm. gnd. det. Settings group 1: no
21.1111.4891.131 Blocking by prot. pickup Settings group 1: every pickup
21.1111.4891.130 Op.mode at 1p dead time Settings group 1: non-directional
21.1111.4891.113 Hold mode 1p dead time Settings group 1: 0.04 s
21.1111.4891.116 Dynamic settings All: no
21.1111.4891.112 Stabiliz. w. phase current Settings group 1: 10 %
21.1111.4891.3 Threshold Settings group 1: 0.23 A
21.1111.4891.133 Type of character. curve Settings group 1: IEC normal inverse
21.1111.4891.106 Time dial Settings group 1: 0.5
21.1111.4891.132 Additional time delay Settings group 1: 0 s
21.1111.4891.134 Reset Settings group 1: instantaneous

67 Dir.OC-3ph-A1

General
Number Settings Value
21.1461.2311.101 Emergency mode Settings group 1: no
21.1461.2311.102 Rotation angle of ref. volt. Settings group 1: 45 °
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Definite-T 1 \General
Number Settings Value
21.1461.8131.1 Mode Settings group 1: off
21.1461.8131.2 Operate & flt.rec. blocked Settings group 1: no
21.1461.8131.105 Directional mode Settings group 1: forward
21.1461.8131.8 Method of measurement Settings group 1: fundamental comp.
21.1461.8131.107 Non-directional pickup Settings group 1: no
21.1461.8131.104 Directional comparison Settings group 1: yes
21.1461.8131.106 Release via input signal Settings group 1: no
21.1461.8131.10 Blk. by meas.-volt. failure Settings group 1: yes
21.1461.8131.26 Dynamic settings All: no
21.1461.8131.3 Threshold Settings group 1: 1.92 A
21.1461.8131.4 Dropout ratio Settings group 1: 0.95
21.1461.8131.101 Dropout delay Settings group 1: 0 s
21.1461.8131.6 Operate delay Settings group 1: 0.3 s

Definite-T 2 \General
Number Settings Value
21.1461.8132.1 Mode Settings group 1: off
21.1461.8132.2 Operate & flt.rec. blocked Settings group 1: no
21.1461.8132.105 Directional mode Settings group 1: forward
21.1461.8132.8 Method of measurement Settings group 1: fundamental comp.
21.1461.8132.107 Non-directional pickup Settings group 1: at volt.< & mem.empty
21.1461.8132.104 Directional comparison Settings group 1: no
21.1461.8132.106 Release via input signal Settings group 1: no
21.1461.8132.10 Blk. by meas.-volt. failure Settings group 1: yes
21.1461.8132.26 Dynamic settings All: no
21.1461.8132.3 Threshold Settings group 1: 2.00 A
21.1461.8132.4 Dropout ratio Settings group 1: 0.95
21.1461.8132.101 Dropout delay Settings group 1: 0 s
21.1461.8132.6 Operate delay Settings group 1: 0.1 s

Inverse-T 1 \General
Number Settings Value
21.1461.8161.1 Mode Settings group 1: off
21.1461.8161.2 Operate & flt.rec. blocked Settings group 1: no
21.1461.8161.111 Directional mode Settings group 1: forward
21.1461.8161.8 Method of measurement Settings group 1: fundamental comp.
21.1461.8161.113 Non-directional pickup Settings group 1: no
21.1461.8161.110 Directional comparison Settings group 1: yes
21.1461.8161.112 Release via input signal Settings group 1: no
21.1461.8161.10 Blk. by meas.-volt. failure Settings group 1: yes
21.1461.8161.26 Dynamic settings All: no
21.1461.8161.3 Threshold Settings group 1: 1.92 A
21.1461.8161.130 Type of character. curve Settings group 1: IEC normal inverse
21.1461.8161.114 Min. time of the curve Settings group 1: 0 s
21.1461.8161.131 Reset Settings group 1: disk emulation
21.1461.8161.101 Time dial Settings group 1: 1
21.1461.8161.115 Additional time delay Settings group 1: 0 s

46 I2 1

General
Number Settings Value
21.321.2311.106 Reference value Settings group 1: rated current
21.321.2311.107 Current limitation Imax All: no
21.321.2311.104 Release current Settings group 1: 0.05 A

Definite-T 1
Number Settings Value
21.321.1981.1 Mode Settings group 1: on
21.321.1981.2 Operate & flt.rec. blocked Settings group 1: no
21.321.1981.3 Threshold Settings group 1: 10 %
21.321.1981.4 Dropout ratio All: 0.95
21.321.1981.101 Dropout delay Settings group 1: 0 s
21.321.1981.6 Operate delay Settings group 1: 5 s

Definite-T 2
Number Settings Value
21.321.1982.1 Mode Settings group 1: off
21.321.1982.2 Operate & flt.rec. blocked Settings group 1: no
21.321.1982.3 Threshold Settings group 1: 65 %
21.321.1982.4 Dropout ratio All: 0.95
21.321.1982.101 Dropout delay Settings group 1: 0 s
21.321.1982.6 Operate delay Settings group 1: 0.5 s
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27 Undervolt.-3ph 1

General
Number Settings Value
21.131.2311.104 Current-flow criterion Settings group 1: on
21.131.2311.101 Threshold I> Settings group 1: 0.05 A
21.131.2311.103 Stabilization counter Settings group 1: 0

Definite-T 1
Number Settings Value
21.131.421.1 Mode Settings group 1: on
21.131.421.2 Operate & flt.rec. blocked Settings group 1: no
21.131.421.10 Blk. by meas.-volt. failure Settings group 1: yes
21.131.421.9 Measured value Settings group 1: phase-to-ground
21.131.421.8 Method of measurement Settings group 1: fundamental comp.
21.131.421.101 Pickup mode Settings group 1: 1 out of 3
21.131.421.102 Pickup delay Settings group 1: no
21.131.421.3 Threshold Settings group 1: 57.000 V
21.131.421.4 Dropout ratio Settings group 1: 1.05
21.131.421.6 Operate delay Settings group 1: 0 s

Definite-T 2
Number Settings Value
21.131.422.1 Mode Settings group 1: off
21.131.422.2 Operate & flt.rec. blocked Settings group 1: no
21.131.422.10 Blk. by meas.-volt. failure Settings group 1: yes
21.131.422.9 Measured value Settings group 1: phase-to-phase
21.131.422.8 Method of measurement Settings group 1: fundamental comp.
21.131.422.101 Pickup mode Settings group 1: 1 out of 3
21.131.422.102 Pickup delay Settings group 1: no
21.131.422.3 Threshold Settings group 1: 71.5 V
21.131.422.4 Dropout ratio Settings group 1: 1.05
21.131.422.6 Operate delay Settings group 1: 0.5 s

59 Overvolt.-3ph 1

General
Number Settings Value
21.51.2311.101 Stabilization counter Settings group 1: 0

Definite-T 1
Number Settings Value
21.51.181.1 Mode Settings group 1: on
21.51.181.2 Operate & flt.rec. blocked Settings group 1: no
21.51.181.9 Measured value Settings group 1: phase-to-ground
21.51.181.8 Method of measurement Settings group 1: fundamental comp.
21.51.181.101 Pickup mode Settings group 1: 1 out of 3
21.51.181.3 Threshold Settings group 1: 70.000 V
21.51.181.4 Dropout ratio Settings group 1: 0.95
21.51.181.6 Operate delay Settings group 1: 0 s

Definite-T 2
Number Settings Value
21.51.182.1 Mode Settings group 1: on
21.51.182.2 Operate & flt.rec. blocked Settings group 1: no
21.51.182.9 Measured value Settings group 1: phase-to-ground
21.51.182.8 Method of measurement Settings group 1: fundamental comp.
21.51.182.101 Pickup mode Settings group 1: 1 out of 3
21.51.182.3 Threshold Settings group 1: 89.000 V
21.51.182.4 Dropout ratio Settings group 1: 0.95
21.51.182.6 Operate delay Settings group 1: 0.1 s

21 Distance prot. 1

General
Number Settings Value
21.901.2311.110 Zone timer start Settings group 1: on dist. pickup
21.901.2311.107 Dist. characteristic angle Settings group 1: 86.3 °
21.901.2311.105 Ground-fault detection Settings group 1: 3I0 or V0
21.901.2311.103 3I0> threshold value Settings group 1: 0.064 A
21.901.2311.102 V0> threshold value Settings group 1: 1.008 V
21.901.2311.104 3I0 pickup stabilization Settings group 1: 0.1
21.901.2311.108 Loop select. with ph-ph-g Settings group 1: block leading phase
21.901.2311.106 Parallel-line compensat. Settings group 1: no

UNDER VOLATGE - ONLY DR TRIGGERING NO CB TRIP
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Pickup Z<
Number Settings Value
21.901.3661.101 Min. phase-current thresh Settings group 1: 0.107 A
21.901.3661.102 Use ph-g load cutout All: no
21.901.3661.105 Use ph-ph load cutout All: no

Z 1
Number Settings Value
21.901.3571.1 Mode Settings group 1: on
21.901.3571.2 Operate & flt.rec. blocked Settings group 1: no
21.901.3571.121 Blocked if diff.prot.active Settings group 1: no
21.901.3571.11 1-pole operate allowed Settings group 1: yes
21.901.3571.101 Function mode Settings group 1: ph-gnd and ph-ph
21.901.3571.114 Zone-spec. residu. comp. Settings group 1: no
21.901.3571.109 Directional mode Settings group 1: forward
21.901.3571.102 X reach Settings group 1: 0.825 Ω
21.901.3571.103 R (ph-g) Settings group 1: 3.299 Ω
21.901.3571.104 R (ph-ph) Settings group 1: 0.44 Ω
21.901.3571.113 Zone-inclination angle Settings group 1: 0 °
21.901.3571.110 Operate delay (1-phase) Settings group 1: 0 s
21.901.3571.112 Operate delay (multi-ph.) Settings group 1: 0 s

Z 2
Number Settings Value
21.901.3572.1 Mode Settings group 1: on
21.901.3572.2 Operate & flt.rec. blocked Settings group 1: no
21.901.3572.121 Blocked if diff.prot.active Settings group 1: no
21.901.3572.11 1-pole operate allowed Settings group 1: no
21.901.3572.101 Function mode Settings group 1: ph-gnd and ph-ph
21.901.3572.114 Zone-spec. residu. comp. Settings group 1: no
21.901.3572.109 Directional mode Settings group 1: forward
21.901.3572.102 X reach Settings group 1: 1.455 Ω
21.901.3572.103 R (ph-g) Settings group 1: 3.341 Ω
21.901.3572.104 R (ph-ph) Settings group 1: 0.482 Ω
21.901.3572.113 Zone-inclination angle Settings group 1: 0 °
21.901.3572.110 Operate delay (1-phase) Settings group 1: 0.35 s
21.901.3572.112 Operate delay (multi-ph.) Settings group 1: 0.35 s

Z 3
Number Settings Value
21.901.3573.1 Mode Settings group 1: on
21.901.3573.2 Operate & flt.rec. blocked Settings group 1: no
21.901.3573.121 Blocked if diff.prot.active Settings group 1: no
21.901.3573.11 1-pole operate allowed Settings group 1: no
21.901.3573.101 Function mode Settings group 1: ph-gnd and ph-ph
21.901.3573.114 Zone-spec. residu. comp. Settings group 1: no
21.901.3573.109 Directional mode Settings group 1: forward
21.901.3573.102 X reach Settings group 1: 5.676 Ω
21.901.3573.103 R (ph-g) Settings group 1: 3.849 Ω
21.901.3573.104 R (ph-ph) Settings group 1: 0.99 Ω
21.901.3573.113 Zone-inclination angle Settings group 1: 0 °
21.901.3573.110 Operate delay (1-phase) Settings group 1: 1 s
21.901.3573.112 Operate delay (multi-ph.) Settings group 1: 1 s

Z 4
Number Settings Value
21.901.3574.1 Mode Settings group 1: on
21.901.3574.2 Operate & flt.rec. blocked Settings group 1: no
21.901.3574.121 Blocked if diff.prot.active Settings group 1: no
21.901.3574.11 1-pole operate allowed Settings group 1: no
21.901.3574.101 Function mode Settings group 1: ph-gnd and ph-ph
21.901.3574.114 Zone-spec. residu. comp. Settings group 1: no
21.901.3574.109 Directional mode Settings group 1: reverse
21.901.3574.102 X reach Settings group 1: 0.206 Ω
21.901.3574.103 R (ph-g) Settings group 1: 3.247 Ω
21.901.3574.104 R (ph-ph) Settings group 1: 0.388 Ω
21.901.3574.113 Zone-inclination angle Settings group 1: 0 °
21.901.3574.110 Operate delay (1-phase) Settings group 1: 0.35 s
21.901.3574.112 Operate delay (multi-ph.) Settings group 1: 0.35 s

87 Line diff. prot.

General
Number Settings Value
21.831.2311.1 Mode Settings group 1: on
21.831.2311.11 1-pole operate allowed Settings group 1: yes
21.831.2311.102 Min. current for release Settings group 1: 0 A
21.831.2311.104 Supervision Idiff All: yes: reporting only
21.831.2311.108 Action on Behavior = test Settings group 1: Test loc. device autom.
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Remote trip. \General
Number Settings Value
21.831.5551.100 Transmitting Settings group 1: yes
21.831.5551.101 Receiving Settings group 1: yes

Remote trip. \Intertrip
Number Settings Value
21.831.5551.103 Send delay Settings group 1: 0.02 s
21.831.5551.104 Send prolongation Settings group 1: 0 s

I-DIFF
Number Settings Value
21.831.3451.1 Mode Settings group 1: on
21.831.3451.2 Operate & flt.rec. blocked Settings group 1: no
21.831.3451.3 Threshold Settings group 1: 0.25 A
21.831.3451.101 Threshold switch on Settings group 1: 0.30 A
21.831.3451.102 Delay 1-phase pickup Settings group 1: 0 s
21.831.3451.6 Operate delay Settings group 1: 0 s

I-DIFF fast 2
Number Settings Value
21.831.18211.1 Mode Settings group 1: on
21.831.18211.2 Operate & flt.rec. blocked Settings group 1: no
21.831.18211.3 Threshold Settings group 1: 2.00 A
21.831.18211.101 Threshold switch on Settings group 1: 3.82 A
21.831.18211.6 Operate delay Settings group 1: 0 s
21.831.18211.106 Delay 1-phase pickup Settings group 1: 0 s

Transformer
Number Settings Value
21.831.3541.101 Rated apparent power Settings group 1: 693 MVA
21.831.3541.103 Voltage vector group nb. Settings group 1: 0
21.831.3541.104 Current vector group nb. Settings group 1: 0
21.831.3541.105 Residual curr. elimination Settings group 1: yes

87 Stub diff. prot. 1

General
Number Settings Value
21.1431.2311.1 Mode Settings group 1: off

S-DIFF
Number Settings Value
21.1431.8401.1 Mode Settings group 1: off
21.1431.8401.2 Operate & flt.rec. blocked Settings group 1: no
21.1431.8401.3 Threshold Settings group 1: 0.480 A
21.1431.8401.6 Operate delay Settings group 1: 0 s

S-DIFF fast 2
Number Settings Value
21.1431.18241.1 Mode Settings group 1: off
21.1431.18241.2 Operate & flt.rec. blocked Settings group 1: no
21.1431.18241.3 Threshold Settings group 1: 1.600 A

68 P.swing blk \Zones to be blocked
Number Settings Value
21.5311.102 21 Distance prot. 1.Z 1 true
21.5311.102 21 Distance prot. 1.Z 2 true
21.5311.102 21 Distance prot. 1.Z 3 true
21.5311.102 21 Distance prot. 1.Z 4 true

68 P.swing blk
Number Settings Value
21.5311.1 Mode Settings group 1: on
21.5311.103 Max. blocking time Settings group 1: 2 s

85-21Perm.underr.

85-21Perm.unde \Send with
Number Settings Value
21.1281.5671.140 21 Distance prot. 1.Z 1 true

Vishram Bairwa
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Number Settings Value
21.1281.5671.140 21 Distance prot. 1.Z 2 false
21.1281.5671.140 21 Distance prot. 1.Z 3 false
21.1281.5671.140 21 Distance prot. 1.Z 4 false

85-21Perm.unde \Operate with
Number Settings Value
21.1281.5671.141 21 Distance prot. 1.pickup general false
21.1281.5671.141 21 Distance prot. 1.Z 1 false
21.1281.5671.141 21 Distance prot. 1.Z 2 true
21.1281.5671.141 21 Distance prot. 1.Z 3 false
21.1281.5671.141 21 Distance prot. 1.Z 4 false
21.1281.5671.141 receive (direct trip ) false

85-21Perm.unde
Number Settings Value
21.1281.5671.1 Mode Settings group 1: on
21.1281.5671.101 Send prolongation Settings group 1: 0.05 s
21.1281.5671.11 1-pole operate allowed Settings group 1: yes
21.1281.5671.102 Operate delay (1-phase) Settings group 1: 0 s
21.1281.5671.103 Operate delay (multi-ph.) Settings group 1: 0 s

Switch onto fault 1

Stage 1 \Configuration
Number Settings Value
21.1341.5941.102 50/51 OC-3ph-A1.Definite-T 1 false
21.1341.5941.102 50/51 OC-3ph-A1.Definite-T 2 false
21.1341.5941.102 50N/51N OC-gnd-A1.Definite-T 1 false
21.1341.5941.102 50N/51N OC-gnd-A1.Definite-T 2 false
21.1341.5941.102 67N GFP gnd.sys.1.Definite-T 1 false
21.1341.5941.102 67N GFP gnd.sys.1.Definite-T 2 false
21.1341.5941.102 67N GFP gnd.sys.1.Inverse-T 1 false
21.1341.5941.102 67 Dir.OC-3ph-A1.Definite-T 1 false
21.1341.5941.102 67 Dir.OC-3ph-A1.Definite-T 2 false
21.1341.5941.102 67 Dir.OC-3ph-A1.Inverse-T 1 false
21.1341.5941.102 21 Distance prot. 1.Z 1 true
21.1341.5941.102 21 Distance prot. 1.Z 2 true
21.1341.5941.102 21 Distance prot. 1.Z 3 false
21.1341.5941.102 21 Distance prot. 1.Z 4 false
21.1341.5941.102 50 OC high-speed 1.Standard 1 false

Stage 1
Number Settings Value
21.1341.5941.1 Mode Settings group 1: on
21.1341.5941.2 Operate & flt.rec. blocked Settings group 1: no
21.1341.5941.6 Operate delay Settings group 1: 0 s

2.hrm.det. gnd
Number Settings Value
21.22051.1 Mode All: off
21.22051.102 2nd harmonic content Settings group 1: 15 %

50 OC high-speed 1 / STUB PROTECTION
Standard 1
Number Settings Value
21.971.3901.1 Mode Settings group 1: on
21.971.3901.101 Activation Settings group 1: only with binary signal
21.971.3901.3 Threshold Settings group 1: 2.00 A
21.971.3901.4 Dropout ratio Settings group 1: 0.9

Line 1\Ciruit-breaker interaction

Protection group Circuit-breaker group(s)
Line 1\ 50/51 OC-3ph-A1\ Definite-T 1 Circuit breaker 1:Circuit breaker 1:Trip
Line 1\ 50/51 OC-3ph-A1\ Definite-T 2 Circuit breaker 1:Circuit breaker 1:Trip
Line 1\ 50N/51N OC-gnd-A1\ Definite-T 1 Circuit breaker 1:Circuit breaker 1:Trip
Line 1\ 50N/51N OC-gnd-A1\ Definite-T 2 Circuit breaker 1:Circuit breaker 1:Trip
Line 1\ 67N GFP gnd.sys.1\ Definite-T 1 Circuit breaker 1:Circuit breaker 1:Trip
Line 1\ 67N GFP gnd.sys.1\ Definite-T 2 Circuit breaker 1:Circuit breaker 1:Trip
Line 1\ 67N GFP gnd.sys.1\ Inverse-T 1 Circuit breaker 1:Circuit breaker 1:Trip
Line 1\ 67 Dir.OC-3ph-A1\ Definite-T 1 Circuit breaker 1:Circuit breaker 1:Trip
Line 1\ 67 Dir.OC-3ph-A1\ Definite-T 2 Circuit breaker 1:Circuit breaker 1:Trip
Line 1\ 67 Dir.OC-3ph-A1\ Inverse-T 1 Circuit breaker 1:Circuit breaker 1:Trip
Line 1\ 46 I2 1\ Definite-T 1 Circuit breaker 1:Circuit breaker 1:Trip
Line 1\ 46 I2 1\ Definite-T 2 Circuit breaker 1:Circuit breaker 1:Trip
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Protection group Circuit-breaker group(s)
Line 1\ 27 Undervolt.-3ph 1\ Definite-T 1 Circuit breaker 1:Circuit breaker 1:Trip
Line 1\ 27 Undervolt.-3ph 1\ Definite-T 2 Circuit breaker 1:Circuit breaker 1:Trip
Line 1\ 59 Overvolt.-3ph 1\ Definite-T 1 Circuit breaker 1:Circuit breaker 1:Trip
Line 1\ 59 Overvolt.-3ph 1\ Definite-T 2 Circuit breaker 1:Circuit breaker 1:Trip
Line 1\ 21 Distance prot. 1\ Z 1 Circuit breaker 1:Circuit breaker 1:Trip
Line 1\ 21 Distance prot. 1\ Z 2 Circuit breaker 1:Circuit breaker 1:Trip
Line 1\ 21 Distance prot. 1\ Z 3 Circuit breaker 1:Circuit breaker 1:Trip
Line 1\ 21 Distance prot. 1\ Z 4 Circuit breaker 1:Circuit breaker 1:Trip
Line 1\ 87 Line diff. prot.\ General Circuit breaker 1:Circuit breaker 1:Trip
Line 1\ 85-21Perm.underr.\ 85-21Perm.unde Circuit breaker 1:Circuit breaker 1:Trip
Line 1\ Switch onto fault 1\ Stage 1 Circuit breaker 1:Circuit breaker 1:Trip
Line 1\ 87 Stub diff. prot. 1\ General Circuit breaker 1:Circuit breaker 1:Trip
Line 1\ 50 OC high-speed 1\ Standard 1 Circuit breaker 1:Circuit breaker 1:Trip

*Setting marked as favorite setting

sp Setting marked as specific setting
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Relay Details

Type =

Bay Details

Local Station: = RELAY SETTING REPORT FOR BADISID LINE
Bay Reference = BAY -
Remote Station: = Badisid

Network Details

Voltage = kV
Frequency = 50 Hz
OHL length of this circuit = km

CT Details (Local end):

CT Ratio = 3000/1 A

Rated Primary current = A

Rated Secondary current = 1 A

Information

All the settings are in Secondary values

General Data of 400 KV LINE CONTROL AND RELAY  PANEL (BAY-X)

12.00

3000

400

Micom P546

Checked: PN MAIN-1 LINE PROTECTION RELAY, Micom P546 Rev No. 1
Prepared: SS RELAY SETTING REPORT FOR BADISID LINE Doc No. 1MNS500960-PAAA

PROTECTION  RELAY SETTING CALCULATION Contract No. 3100140325, IN-56424026

PGGA-2875 400 KV LINE CONTROL AND RELAY  PANEL (BAY-X) Date 19-Aug-24



The Relay Bias characteristics is determined by four protection settings

Is2

Basic Differential setting

The Charging current is calculated according to the following equation

I charge = U/ (√3 * Xc1)
Where,

U = System Line Voltage
Xc1 = Positive Sequence Line Capacitance value

I charge = Line charging current/kM due to Line Capacitance
Xc1 = 1/(2 * π * f * C1)
C1 = Line Capacitance value/kM

= 0.0119 µF/kM ( Assumed)
Xc1 = 1/(2 * π * f * C1)

= 1/(2*3.14*50 * 0.0000000119)
Xc1 = 267623  Ω

I charge = U/ (√3 * Xc1)
I charge = 400/(√3*267622.97)

= 0.86 A

Primary Charging Current of line = 0.86*12
= 10.32 A

= Icharge / CTR
= 10.32/3000
= 0.00344 A

PROTECTION  RELAY SETTING CALCULATION Contract No. 3100140325, IN-56424026

PGGA-2875 400 KV LINE CONTROL AND RELAY  PANEL (BAY-X) Date 19-Aug-24

This is basic differential current setting which determines the minimum pick up level of the relay. Where Capacitive Charging
Current compensation is disabled, the setting of Is1 must be >2.5 times of total line charging current value.

SS RELAY SETTING REPORT FOR BADISID LINE Doc No. 1MNS500960-PAAA

= The basic differential current setting which determines the minimum pick up of the relay

Checked: PN MAIN-1 LINE PROTECTION RELAY, Micom P546 Rev No. 1
Prepared:

Is1

K1

K2

A bias threshold setting, above which the higher percentage bias k2 is used

The lower percentage bias setting used when the bias current is below IS2, This provides stability for small
CT mismatches, whilst ensuring good sensitivity to resistive faults under heavy load conditions.

The higher percentage bias setting used to improve relay stability under heavy through fault current
conditions.

=

=

=

Sec.Charging Current of line, Ic



PROTECTION  RELAY SETTING CALCULATION Contract No. 3100140325, IN-56424026

PGGA-2875 400 KV LINE CONTROL AND RELAY  PANEL (BAY-X) Date 19-Aug-24
SS RELAY SETTING REPORT FOR BADISID LINE Doc No. 1MNS500960-PAAA

Checked: PN MAIN-1 LINE PROTECTION RELAY, Micom P546 Rev No. 1
Prepared:

The below mention settting recommended As per Main-1 relay

In_Nominal current (CT secondary) = 1 A
Is1 = 25% of In

= 0.25 A
k1 = 30%
Is2 = 2*In

= 2.0 A
K2 = 150%

CT Ratio Correction

Local End CT Ratio =
Remote End CT Ratio =
CT Correction factor = CT Primary/Min Scheme CT Primary

= Min Scheme CT Primary ---> Lowest CT ratio

Local end CT Correction factor = 3.0
Remote end CT Correction factor = 1.0

Compenstation =
Susceptance (B) =

= Ich/V * 10-3

=  ( 0.86/ (400 / 1.732 )) * 10^-3
= 0.0037 mSec

Cap Charging
ωC

Compenstation

1000 / 1 A
3000 / 1 A

Vishram Bairwa
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General Data=

Total Line length is = km

OHL data

Basic Line OHL parameters
Positive sequence imp. per km = +j Ohm/km
Zero sequence imp. per km = +j Ohm/km

continuous current carrying capacity for each OHL - Icon
Considered as per Maximum power flow In the line (0 MVA) = A

Line length = Km

Line data= OHL
(Pos. seq. impedance of the line) = +j Ohm
R1A´ + jX1A´ L
(Zero seq. impedance of the line) = +j Ohm
R0A´ + jX0A´ L

CT Ratio (Adopted) = / A
VT ratio = / kV
CT / VT Ratio conversion = CT ratio / VT ratio

= (3000/1)/(400/0.11)
=

Maximum load on line = A

= ( 400*0.85*1000 ) / (952.7*1.732*1.5)
= Ohm/ph

Referred to Secondary side = Maximum load on line * (CT/VT ratio)
= 137.37 x 0.83
= Ohm/ph

Cosφmin = Minimum power factor
= 32 Deg

Set Load Angle = φmin + 5
(Load encroachment angle) = (32+5)

= 37 Deg

Arc Resistance Phase- Phase Rarc p-p' = 15 Ohm/ph
Referred to Secondary side Rarc p-p = Ohm/ph

Arc Resistance Phase- Earth Rarc p-e' = 15 Ohm/ph
Referred to Secondary side Rarc p-e' = Ohm/ph

Tower Foot Resistance Rtower' = 10 Ohm/ph
Referred to Secondary side Rtower' = 8.3 Ohm/ph

Zload'

0.85

Zload' 137.4

Zload 113.33

12.5

12.5

3000 1
400 0.11

0.83
953

953

12.00

0.319 3.750

3.764 85.13
1.940 14.244

14.376 82.24

Setting Calculation of Distance

12.00

0.0266 0.313
0.162 1.187

PROTECTION  RELAY SETTING CALCULATION Contract No. 3100140325, IN-56424026

PGGA-2875 400 KV LINE CONTROL AND RELAY  PANEL (BAY-X) Date 19-Aug-24
Prepared: SS RELAY SETTING REPORT FOR BADISID LINE Doc No. 1MNS500960-PAAA
Checked: PN MAIN-1 LINE PROTECTION RELAY, Micom P546 Rev No. 1



PROTECTION  RELAY SETTING CALCULATION Contract No. 3100140325, IN-56424026

PGGA-2875 400 KV LINE CONTROL AND RELAY  PANEL (BAY-X) Date 19-Aug-24
Prepared: SS RELAY SETTING REPORT FOR BADISID LINE Doc No. 1MNS500960-PAAA
Checked: PN MAIN-1 LINE PROTECTION RELAY, Micom P546 Rev No. 1

General settings

Protected Line Impedance
Line Impedance secondary = 3.7636 * 0.83

= Ohm/ph

Line Angle (Deg) = Deg

Short Line Feeder Details at Remote Station

Name of the line = -

Length of the line = Km

Positive sequence imp. per km = +j Ohm/Km
Zero sequence imp. per km = +j Ohm/Km

Positive sequence imp. for total line km = +j Ohm
Zero sequence imp. for total line km = +j Ohm

Longest Line Feeder Details at Remote Station

Name of the line = -

Length of the line = Km

Positive sequence imp. per km = +j Ohm/Km
Zero sequence imp. per km = +j Ohm/Km

Positive sequence imp. for total line km = +j Ohm
To find KN magnitude and KN angle for Zone 1

KZ1 Res Comp & KZ1 Angle = (Z0-Z1)/3Z1
= (14.376-3.764)/(3x3.764)
= L

To find KN magnitude and KN angle for Zone 2, 3, 4

Positive sequence imp. for total line km = +j Ohm
= L

Zero sequence imp. for total line km = +j Ohm
= L

KZ2/3/4 Res Comp & KZ2/3/4 Angle = (Z0-Z1)/3Z1
= L

Distance Zone 1 setting ( Zone-1 Enabled only during communication failure)
Relay zone-1 reach shall be set to cover 80% forward direction considering the parallel line in operation

Operation direction
OperationDir = Forward (*Fixed Direction mode as Forward for Zone-1)

Positive sequence reactance reach
Zone 1 phase fault reach is set to  of the total line reactance
Zone-1 reactance reach setting for phase faults, X1Z1'

3.12

85.1

-3.915

80%

17.251

0.383

2.328
4.516

0.94

0.000

0.000 0.000

82.24

4.500

17.093
85.14

-3.9170.94

0.000 0.000
0.000 0.000

0.00

0.000 0.000

0

0.000 0.000
0.000 0.000

0.000



PROTECTION  RELAY SETTING CALCULATION Contract No. 3100140325, IN-56424026

PGGA-2875 400 KV LINE CONTROL AND RELAY  PANEL (BAY-X) Date 19-Aug-24
Prepared: SS RELAY SETTING REPORT FOR BADISID LINE Doc No. 1MNS500960-PAAA
Checked: PN MAIN-1 LINE PROTECTION RELAY, Micom P546 Rev No. 1

= 0.8 * jX1´
= 0.8 * 3.75

X1Z1' = Ohm/P

The secondary setting will thus be
= X1Z1' * CT ratio / VT ratio

X1Z1 = Ohm/P

Positive sequence resistance for zone characteristics angle

= 0.8 * R1´
= 0.8 * 0.32

R1Z1' = Ohm/P

The secondary setting will thus be
= R1Z1' * CT ratio / VT ratio

R1Z1 = Ohm/P

Positive sequence Impedance reach
Z1' =
The secondary setting will thus be

= Z1' * CT ratio / VT ratio
Z1 = Ohm/P

Fault resistance reach in Ohm/loop (Phase-Phase)
Set the resistive reach for phase faults to=
R1ph' = Ohm/l

The secondary setting will thus be
= R1ph' * CT ratio / VT ratio

R1ph = Ohm/l

Fault resistance reach in Ohm/loop (Phase-Earth)
Set the resistive reach for earth faults to
R1G' = Ohm/l

The secondary setting will thus be
= R1G' * CT ratio / VT ratio

R1G = Ohm/l

Time delay of trip

tZ1 = Sec

Distance Zone 2 setting

Relay zone-2 reach shall be set to cover
120 % of protected line + 0 % of Remote end shortest line forward direction

2.50

30.00

24.90

0.21

3.01

3.00

2.49

0.26

25.00

20.75

0.00
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Operation direction
OperationDir = Forward (*Fixed Direction mode as Forward for Zone-2)

Positive sequence reactance reach
Zone 2 phase fault reach is set to  of the total line reactance

+ of Remote end shortest line forward direction
Zone-2 reactance reach setting for phase faults, X1Z2

= (120% x 3.75) + (0% x 0)
= (1.2x3.75) + (0 x 0)

X1Z2' = Ohm/p

The secondary setting will thus be
= X1Z2' * CT ratio / VT ratio

X1Z2 = Ohm/p

Positive sequence resistance for zone characteristics angle

= (120% x 0.32) + (0% x 0)
= (1.2x0.32) + (0 x 0)

R1Z2' = Ohm/p

The secondary setting will thus be
= R1Z2' * CT ratio / VT ratio

R1Z2 = Ohm/p

Positive sequence Impedance reach
Z2' =
The secondary setting will thus be

= Z2' * CT ratio / VT ratio
Z2 = Ohm/P

Fault resistance reach in Ohm/loop (Phase-Phase)
The resistive reach for phase to phase is set to cover a maximum expected fault resistance of 30 ohm
Considering a factor of 2 on the zone-1 resistive reach value to take care of in feed effect.

R2ph = 60

Set the resistive reach for phase faults to=
R2ph' = Ohm/l

The secondary setting will thus be
= R2ph' * CT ratio / VT ratio

R2ph = Ohm/l

Fault resistance reach in Ohm/loop (Phase-Earth)
Setting of the resistive reach for the underreaching zone 2 should follow the condition to minimize
the risk for overreaching
Set the resistive reach for earth faults to
R2G´ = Ohm/l

The secondary setting will thus be
= R2G' * CT ratio / VT ratio

3.75

60.00

120%
0%

4.50

3.74

0.38

0.32

4.52

49.80

50.00
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R2G = Ohm/l
Time delay of trip Phase-Phase loops

Setting of Zone timers=

Normal values the needed time difference can be calculated
t2 =  40ms +40ms + 40ms + 50ms = 170ms

Where,

the operation time of protection is 40 ms (Distance relay operation of other line at Remote End)
the breaker opening time is 40 ms
the resetting time of protection is 40 ms and
the additional margin is 50 ms

tZ2 = Sec

Distance Zone 3 setting

Relay zone-3 reach shall be set to cover
200 % of protected line + 0 % of Remote end longest line forward direction

Operation direction
OperationDir = Forward

Positive sequence reactance reach
Zone 3 phase fault reach is set to  of the total line reactance

+ of Remote end longest line forward direction
Zone-3 reactance reach setting for phase faults, X1Z3

= (200% x 3.75) + (0% x 0)
= (2x3.75) + (0 x 0)

X1Z3' =  Ohm/p
The secondary setting will thus be

= X1Z3' * CT ratio / VT ratio
X1Z3 = Ohm/p

Positive sequence resistance for zone characteristics angle
(200% x 0.32) + (0% x 0)
(2x0.32) + (0 x 0)

R1Z3' = Ohm/p

The secondary setting will thus be
= R1Z3' * CT ratio / VT ratio

R1Z3 = Ohm/p

Positive sequence Impedance reach
Z3' =
The secondary setting will thus be

= Z3' * CT ratio / VT ratio
Z3 = Ohm/P

Fault resistance reach in Ohm/loop (Phase-Phase)
Considering a factor of 2.5 on the zone-1 resistive reach value to take care of in feed effect.

6.25

6.23

0.64

0.53

7.53

120%
100%

7.50

41.50

0.35
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Set the resistive reach for phase faults to
R3ph' = Ohm/l
The secondary setting will thus be

= R3ph' * CT ratio / VT ratio
R3ph = Ohm/l

Fault resistance reach in Ohm/loop (Phase-Earth)
Setting of the resistive reach for the underreaching zone 3 should follow the condition to minimize
the risk for overreaching

Set the resistive reach for earth faults to
R3G´ = Ohm/l

The secondary setting will thus be
= R3G' * CT ratio / VT ratio

R3G = Ohm/l

Time delay of trip
Setting of Zone timers=

Normal values the needed time difference can be calculated
t3 =  350ms + 40ms +40ms + 40ms + 50ms = 520ms

Where, Zone-2 operation is 350 ms  (Distance relay operation of other line at Remote End)

the operation time of protection is 40 ms (Distance relay operation of other line at Remote End)
the breaker opening time is 100 ms
the resetting time of protection is 40 ms and
the additional margin is 50 ms

tZ3 = Sec

Distance Zone 4 setting

Relay zone-4 reach shall be set to cover 20 % of protected line + 0 % of Remote end longest line forward
direction

Operation direction
OperationDir =

Positive sequence reactance reach
Zone 4 phase fault reach is set to  of the total line reactance

+ of Remote end longest line forward direction
Zone-4 reactance reach setting for phase faults, X1Z4

= (20% x 3.75) + (0% x 0)
= (0.2x3.75) + (0 x 0)

X1Z4' = Ohm/p

The secondary setting will thus be
= X1Z4' * CT ratio / VT ratio

X1Z4 = Ohm/p
0.6

Positive sequence resistance for zone characteristics angle

= (20% x 0.32) + (0% x 0)
= (0.2x0.32) + (0 x 0)

0.62

75.00

62.25

65.00

53.95

1.00

Reverse

20%
0%

0.75
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R1Z4' = Ohm/p

The secondary setting will thus be
= R1Z4' * CT ratio / VT ratio

R1Z4 = Ohm/p

Positive sequence Impedance reach
Z4' =
The secondary setting will thus be

= Z4' * CT ratio / VT ratio
Z4 = Ohm/P

Fault resistance reach in Ohm/loop (Phase-Phase)
The faults on remote lines will have in-feed of fault current through the fault resistance from other
remote feeders which will make an apparent increase of the value. The setting is selected to take
care of above factors. Set the resistive reach for phase faults to=
Setting the RF/X  factor giving the PhF resistive coverage

Set the resistive reach for phase faults to
R4ph' = Ohm/l

The secondary setting will thus be
= R4ph' * CT ratio / VT ratio

R4ph = Ohm/l

Fault resistance reach in Ohm/loop (Phase-Earth)
Setting of the resistive reach for the underreaching zone 4 should follow the condition to minimize the risk
for overreaching

Set the resistive reach for earth faults to
R4G´ = Ohm/l

The secondary setting will thus be
= R4G' * CT ratio / VT ratio

R4G = Ohm/l

Time delay of trip
Setting of Zone timers=

Normal values the needed time difference can be calculated
t4 = 40ms +40ms + 40ms + 50ms = 170ms

Where,

the operation time of protection is 40 ms (Busbar Protection relay)
the breaker opening time is 40 ms
the resetting time of protection is 40 ms and
the additional margin is 50 ms

tZ4 = Sec

Load Blinders

Z< Blinder Imp ( 90% of LR) = 102.0 Ohm

Load/B Angle = 37.0 Deg

POWER SWING BLOCK=

0.63

0.75

0.35

0.06

0.05

75.00

62.25

65.00

53.95
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PSB Blocking zone = Zone- 1, 2,3,4
PSB Unblock delay = 2.0 Sec

Slow Swing Setting
=

Ω

=

Ω

=

Ω

=

Ω

Alpha = 0 deg
PSB Timer = 50 mSec

SOTF=
SOTF Status =
SOTF Tripping = Zone-2
SOTF Delay = 110 sec
TOR Status = Enabled
TOR Tripping = Zone-2

VT SUPERVISION=

VTS Mode = Measured + MCB
VTS Status = Blocking
VTS Reset Mode = Auto
VTS Time Delay = 5 Sec
VTS I> Inhibit = 10 A
VTS I2> Inhibit = 50mA

OVERVOLTAGE  PROTECTION=

V> Measur't Mode = V1> & V>2 Ph- N
V> Operate Mode = V1> & V>2 Any Ph
V>1 Function = DT
V>1 Set = V
V>1 time delay = 5 sec
V>2 Set = V
V>2 time delay = 0.1 sec

UNDERVOLTAGE  PROTECTION (Only DR Trigger - No Tripping)

V< Measur't Mode = V1< & V<2 Ph- N
V< Operate Mode = V1> & V>2 Any Ph
V<1 Function = DT
V<1 Set = 57 V
V<1 time delay = 0 sec
V<1 Poledead Inh = Enabled

DIR. EARTH FAULT SETTINGS = 67N

= 952.7
IN>1 Function = IEC S Inverse
IN>1 Directional = Directional Fwd
IN>1 Pickup current in A = 23 % of Maximum Load current of the Conductor

1.1*64.74

1.1*7.4964

Enabled

Max Load Current

R7=-R7=1.2 x Maximum Resistive reach
(Zone 3)

Z7=-Z7=1.2 x Maximum Zone reach
(Zone 3)

R8=R8’=>1.1*R7

Z8=Z8’=>1.1*Z7

1.2*53.95

1.2*6.247

7.50

71.21

8.25

70

89

64.74

Pickup current should be set above the continuous residual current under normal operation.



PROTECTION  RELAY SETTING CALCULATION Contract No. 3100140325, IN-56424026

PGGA-2875 400 KV LINE CONTROL AND RELAY  PANEL (BAY-X) Date 19-Aug-24
Prepared: SS RELAY SETTING REPORT FOR BADISID LINE Doc No. 1MNS500960-PAAA
Checked: PN MAIN-1 LINE PROTECTION RELAY, Micom P546 Rev No. 1

0.23*952.7=219.121A
IN>1 Current Set (Is) = A

The Earth fault function has to be graded with the Zone-3 Protection
Required time (Treq) = 1.13 Sec

=
= A

IN>1 TMS = (Treq*(IF/Is)^0.02-1)/0.14
= (1.13*(4382.42/219.121)^0.02-1)/0.14
=

Char Angle = -45         Deg

BROKEN CONDUCTOR: (Alarm Only)

I2/I1 Ratio = 0.2
time delay = 5

DISTURBANCE RECORDER:

Pre-Fault time = 0.5 Sec
Posr-Fault time = 2.5 Sec
Total time = 3 Sec

STUB PROTECTION: 50STUB

=
I>4 Function = IEC DT
I>4 Directional = Non Directional
I>4 Pickup current in A = 200 % of Maximum Load current of the Conductor

= 2*952.7=1905.4A
I>4 Current Set (Is) = A
I>4 operating time = Sec

TELE PROTECTION

Scheme type = Permissive OR

4382.42

0.50

0.07

Max Load Current 952.7

0.64 
0.05

Fault
Current

20*Pickup

The IDMT curve shall saturate if the fault current more than 20 times of pickup current. In this case fault current more than 20 times.
Hence 20 times of set current considered for TMS calculation.
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 SYSTEM DATA
00.01: Language: English
00.02: Password:****
00.03: Sys Fn Links: 0
00.04: Description: Badisid line
00.05: Plant Reference: Bhadla SS
00.06: Model Number: P546?1109?552?K
00.08: Serial Number: 12345
00.09: Frequency: 50 Hz
00.0A: Comms Level: 2
00.0B: Relay Address: 1
00.0C: Plant Status: 0000001000000010
00.0D: Control Status: 0000000000000000
00.0E: Active Group: 1
00.10: CB Trip/Close: No Operation
00.11: Software Ref. 1: P546____4__520_A
00.20: Opto I/P Status: 000000000000000000000000
00.21: Relay O/P Status: 000000000000000000001000
00.22: Alarm Status 1: 00000010000000000000000000000000
00.50: Alarm Status 1: 00000010000000000000000000000000
00.51: Alarm Status 2: 00000000000000000000000000000000
00.52: Alarm Status 3: 00000000000000000000000000000000
00.D0: Access Level: 2
00.D1: Password Control: 2
00.D2: Password Level 1: ****
00.D3: Password Level 2: ****

 CB CONTROL
07.01: CB Control by: Disabled
07.11: CB Status Input: 52B 1 pole

 DATE AND TIME
08.01: Date/Time: 2007-04-08 23:39:09.855
08.06: Battery Status: Healthy
08.07: Battery Alarm: Enabled
08.20: LocalTime Enable: Flexible
08.21: LocalTime Offset: 330.0 min
08.22: DST Enable: Disabled
08.30: RP1 Time Zone: Local

 CONFIGURATION
09.01: Restore Defaults: No Operation
09.02: Setting Group: Select via Menu
09.03: Active Settings: Group 1
09.04: Save Changes: No Operation
09.05: Copy From: Group 1
09.06: Copy To: No Operation
09.07: Setting Group 1: Enabled
09.08: Setting Group 2: Disabled
09.09: Setting Group 3: Disabled
09.0A: Setting Group 4: Disabled
09.0B: Distance: Enabled
09.0C: Directional E/F: Disabled
09.0F: Phase Diff: Enabled
09.10: Overcurrent: Enabled
09.11: Neg Sequence O/C: Disabled
09.12: Broken Conductor: Enabled
09.13: Earth Fault: Enabled
09.15: Sensitive E/F: Disabled
09.16: Residual O/V NVD: Disabled
09.17: Thermal Overload: Disabled
09.18: PowerSwing Block: Enabled
09.1D: Volt Protection: Enabled
09.1E: Freq Protection: Disabled
09.1F: df/dt Protection: Disabled
09.20: CB Fail: Disabled
09.21: Supervision: Enabled
09.25: Input Labels: Visible
09.26: Output Labels: Visible
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09.28: CT & VT Ratios: Visible
09.29: Record Control: Visible
09.2A: Disturb Recorder: Visible
09.2B: Measure't Setup: Visible
09.2C: Comms Settings: Visible
09.2D: Commission Tests:Visible
09.2E: Setting Values: Secondary
09.2F: Control Inputs: Visible
09.35: Ctrl I/P Config: Visible
09.36: Ctrl I/P Labels: Visible
09.39: Direct Access: Enabled
09.50: Function Key: Visible
09.FF: LCD Contrast: 11

 CT AND VT RATIOS
0A.01: Main VT Primary: 400.0 V
0A.02: Main VT Sec'y: 110.0 V
0A.07: Phase CT Primary: 3000 A
0A.08: Phase CT Sec'y: 1.000 A
0A.0B: SEF CT Primary: 3000 A
0A.0C: SEF CT Secondary:1.000 A
0A.0D: MComp CT Primary: 3000 A
0A.0E: MComp CT Sec'y: 1.000 A
0A.11: CT Polarity: Standard
0A.12: CT2 Polarity: Standard
0A.13: SEF CT Polarity: Standard
0A.14: M CT Polarity: Standard
0A.18: VT Connected: Yes

 RECORD CONTROL
0B.01: Clear Events: No
0B.02: Clear Faults: No
0B.03: Clear Maint: No
0B.04: Alarm Event: Enabled
0B.05: Relay O/P Event: Enabled
0B.06: Opto Input Event: Enabled
0B.07: General Event: Enabled
0B.08: Fault Rec Event: Enabled
0B.09: Maint Rec Event: Enabled
0B.0A: Protection Event: Enabled
0B.30: Clear Dist Recs: No
0B.40: DDB 31 - 0: 11111111111111111111111111111111
0B.41: DDB 63 - 32: 11111111111111111111111111111111
0B.42: DDB 95 - 64: 11111111111111111111111111111111
0B.43: DDB 127 - 96: 11111111111111111111111111111111
0B.44: DDB 159 - 128: 11111111111111111111111111111111
0B.45: DDB 191 - 160: 11111111111111111111111111111111
0B.46: DDB 223 - 192: 11111111111111111111111111111111
0B.47: DDB 255 - 224: 11111111111111111111111111111111
0B.48: DDB 287 - 256: 11111111111111111111111111111111
0B.49: DDB 319 - 288: 11111111111111111111111111111111
0B.4A: DDB 351 - 320: 11111111111111111111111111111111
0B.4B: DDB 383 - 352: 11111111111111111111111111111111
0B.4C: DDB 415 - 384: 11111111111111111111111111111111
0B.4D: DDB 447 - 416: 11111111111111111111111111111111
0B.4E: DDB 479 - 448: 11111111111111111111111111111111
0B.4F: DDB 511 - 480: 11111111111111111111111111111111
0B.50: DDB 543 - 512: 11111111111111111111111111111111
0B.51: DDB 575 - 544: 11111111111111111111111111111111
0B.52: DDB 607 - 576: 11111111111111111111111111111111
0B.53: DDB 639 - 608: 11111111111111111111111111111111
0B.54: DDB 671 - 640: 11111111111111111111111111111111
0B.55: DDB 703 - 672: 11111111111111111111111111111111
0B.56: DDB 735 - 704: 11111111111111111111111111111111
0B.57: DDB 767 - 736: 11111111111111111111111111111111
0B.58: DDB 799 - 768: 11111111111111111111111111111111
0B.59: DDB 831 - 800: 11111111111111111111111111111111
0B.5A: DDB 863 - 832: 11111111111111111111111111111111
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0B.5B: DDB 895 - 864: 11111111111111111111111111111111
0B.5C: DDB 927 - 896: 11111111111111111111111111111111
0B.5D: DDB 959 - 928: 11111111111111111111111111111111
0B.5E: DDB 991 - 960: 11111111111111111111111111111111
0B.5F: DDB 1023 - 992: 11111111111111111111111111111111
0B.60: DDB 1055 - 1024: 11111111111111111111111111111111
0B.61: DDB 1087 - 1056: 11111111111111111111111111111111
0B.62: DDB 1119 - 1088: 11111111111111111111111111111111
0B.63: DDB 1151 - 1120: 11111111111111111111111111111111
0B.64: DDB 1183 - 1152: 11111111111111111111111111111111
0B.65: DDB 1215 - 1184: 11111111111111111111111111111111
0B.66: DDB 1247 - 1216: 11111111111111111111111111111111
0B.67: DDB 1279 - 1248: 11111111111111111111111111111111
0B.68: DDB 1311 - 1280: 11111111111111111111111111111111
0B.69: DDB 1343 - 1312: 11111111111111111111111111111111
0B.6A: DDB 1375 - 1344: 11111111111111111111111111111111
0B.6B: DDB 1407 - 1376: 11111111111111111111111111111111

 DISTURB RECORDER
0C.01: Duration: 3.000 s
0C.02: Trigger Position: 16.00 %
0C.03: Trigger Mode: Extended 
0C.04: Analog Channel 1: VA
0C.05: Analog Channel 2: VB
0C.06: Analog Channel 3: VC
0C.07: Analog Channel 4: IA
0C.08: Analog Channel 5: IB
0C.09: Analog Channel 6: IC
0C.0A: Analog Channel 7: IN
0C.0B: Analog Channel 8: IN Sensitive
0C.0C: Digital Input 1: Relay 1
0C.0D: Input 1 Trigger: No Trigger
0C.0E: Digital Input 2: Relay 2
0C.0F: Input 2 Trigger: No Trigger
0C.10: Digital Input 3: Relay 3
0C.11: Input 3 Trigger: Trigger L/H
0C.12: Digital Input 4: Relay 4
0C.13: Input 4 Trigger: No Trigger
0C.14: Digital Input 5: Relay 5
0C.15: Input 5 Trigger: No Trigger
0C.16: Digital Input 6: Relay 6
0C.17: Input 6 Trigger: No Trigger
0C.18: Digital Input 7: Relay 7
0C.19: Input 7 Trigger: No Trigger
0C.1A: Digital Input 8: Relay 8
0C.1B: Input 8 Trigger: No Trigger
0C.1C: Digital Input 9: Relay 9
0C.1D: Input 9 Trigger: No Trigger
0C.1E: Digital Input 10: Relay 10
0C.1F: Input 10 Trigger: No Trigger
0C.20: Digital Input 11: Relay 11
0C.21: Input 11 Trigger: No Trigger
0C.22: Digital Input 12: Relay 12
0C.23: Input 12 Trigger: No Trigger
0C.24: Digital Input 13: Relay 13
0C.25: Input 13 Trigger: No Trigger
0C.26: Digital Input 14: Relay 14
0C.27: Input 14 Trigger: No Trigger
0C.28: Digital Input 15: Relay 15
0C.29: Input 15 Trigger: No Trigger
0C.2A: Digital Input 16: Relay 16
0C.2B: Input 16 Trigger: No Trigger
0C.2C: Digital Input 17: Opto 1
0C.2D: Input 17 Trigger: No Trigger
0C.2E: Digital Input 18: Opto 2
0C.2F: Input 18 Trigger: No Trigger
0C.30: Digital Input 19: Opto 3
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0C.31: Input 19 Trigger: No Trigger
0C.32: Digital Input 20: Opto 4
0C.33: Input 20 Trigger: No Trigger
0C.34: Digital Input 21: Opto 5
0C.35: Input 21 Trigger: No Trigger
0C.36: Digital Input 22: Opto 6
0C.37: Input 22 Trigger: No Trigger
0C.38: Digital Input 23: Opto 7
0C.39: Input 23 Trigger: No Trigger
0C.3A: Digital Input 24: Opto 8
0C.3B: Input 24 Trigger: No Trigger
0C.3C: Digital Input 25: Opto 9
0C.3D: Input 25 Trigger: No Trigger
0C.3E: Digital Input 26: Opto 10
0C.3F: Input 26 Trigger: No Trigger
0C.40: Digital Input 27: Opto 11
0C.41: Input 27 Trigger: No Trigger
0C.42: Digital Input 28: Opto 12
0C.43: Input 28 Trigger: No Trigger
0C.44: Digital Input 29: Opto 13
0C.45: Input 29 Trigger: No Trigger
0C.46: Digital Input 30: Opto 14
0C.47: Input 30 Trigger: No Trigger
0C.48: Digital Input 31: Opto 15
0C.49: Input 31 Trigger: No Trigger
0C.4A: Digital Input 32: Opto 16
0C.4B: Input 32 Trigger: No Trigger
0C.50: Analog Channel 9: IM
0C.51: Analog Channel10: IA2
0C.52: Analog Channel11: IB2
0C.53: Analog Channel12: IC2

 MEASURE'T SETUP
0D.01: Default Display: Description
0D.02: Local Values: Primary
0D.03: Remote Values: Primary
0D.04: Measurement Ref: VA
0D.05: Measurement Mode: 0
0D.06: Fix Dem Period: 30.00 min
0D.07: Roll Sub Period: 30.00 min
0D.08: Num Sub Periods: 1
0D.09: Distance Unit: Kilometres
0D.0A: Fault Location: Distance

 COMMISSION TESTS
0F.01: Opto I/P Status: 000000000000000000000000
0F.02: Relay O/P Status: 000000000000000000001010
0F.03: Test Port Status: 00001000
0F.05: Monitor Bit 1: 1060
0F.06: Monitor Bit 2: 1062
0F.07: Monitor Bit 3: 1064
0F.08: Monitor Bit 4: 1066
0F.09: Monitor Bit 5: 1068
0F.0A: Monitor Bit 6: 1070
0F.0B: Monitor Bit 7: 1072
0F.0C: Monitor Bit 8: 1074
0F.0D: Test Mode: Disabled
0F.0E: Test Pattern: 000000000000000000000000
0F.0F: Contact Test: No Operation
0F.10: Test LEDs: No Operation
0F.12: Static Test: Disabled
0F.13: Test Loopback: Disabled
0F.14: IM64 TestPattern: 0000000000000000
0F.15: IM64 Test Mode: Disabled
0F.1A: Red LED Status: 000000000000001000
0F.1B: Green LED Status: 000000000000001000
0F.20: DDB 31 - 0: 00000000000000000000000000001010
0F.21: DDB 63 - 32: 00000000000000000000000000000000
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0F.22: DDB 95 - 64: 00000000000000000000000000000000
0F.23: DDB 127 - 96: 00000000000000000000000000000000
0F.24: DDB 159 - 128: 00000000000000000000000000001010
0F.25: DDB 191 - 160: 00000000000000000000000000000000
0F.26: DDB 223 - 192: 00000000000000000000000000000000
0F.27: DDB 255 - 224: 00000000000000000000000000000000
0F.28: DDB 287 - 256: 00000000000000000000000000000000
0F.29: DDB 319 - 288: 00000010100000000000000000000000
0F.2A: DDB 351 - 320: 00000000000000000000000000000000
0F.2B: DDB 383 - 352: 00000000000000000000000000000000
0F.2C: DDB 415 - 384: 00000000000000000000000000000000
0F.2D: DDB 447 - 416: 00000000001100000000000000000000
0F.2E: DDB 479 - 448: 00000000000000000000000000000000
0F.2F: DDB 511 - 480: 00000000000000000000000000000000
0F.30: DDB 543 - 512: 00000000001000000000000000000000
0F.31: DDB 575 - 544: 00000000000000000000000000000000
0F.32: DDB 607 - 576: 00000000000000000000000000000000
0F.33: DDB 639 - 608: 00000000000000000000000000000000
0F.34: DDB 671 - 640: 00000000000000000000000000000000
0F.35: DDB 703 - 672: 00000000000000000000000000000000
0F.36: DDB 735 - 704: 00000000000000000000000000000000
0F.37: DDB 767 - 736: 00000000000000000000000000000000
0F.38: DDB 799 - 768: 00000000000000000000000000000000
0F.39: DDB 831 - 800: 11100000000000000000000000000000
0F.3A: DDB 863 - 832: 00000000000000000000000000000000
0F.3B: DDB 895 - 864: 01111100001001101010001111111111
0F.3C: DDB 927 - 896: 00000000011100000111000000000100
0F.3D: DDB 959 - 928: 00000000000000000000000000000000
0F.3E: DDB 991 - 960: 00000000000000000000000000000000
0F.3F: DDB 1023 - 992: 00000000000000000000000000000000
0F.40: DDB 1055 - 1024: 00000000000000000000000011000000
0F.41: DDB 1087 - 1056: 00000000000000000000110000000000
0F.42: DDB 1119 - 1088: 00000000000000000000000000000000
0F.43: DDB 1151 - 1120: 00000100000000000000000000000001
0F.44: DDB 1183 - 1152: 10001010000000000000000000000000
0F.45: DDB 1215 - 1184: 00000000000000000000000000001000
0F.46: DDB 1247 - 1216: 00000000000000000000000000000000
0F.47: DDB 1279 - 1248: 00000000000000000000000000000000
0F.48: DDB 1311 - 1280: 00000000000000000000000000000000
0F.49: DDB 1343 - 1312: 00000001000000000000000000000000
0F.4A: DDB 1375 - 1344: 00000100000000000000000000000000
0F.4B: DDB 1407 - 1376: 00000000000000000000000000000000

 OPTO CONFIG
11.01: Global Nominal V: 220/250V
11.60: Opto Filter Cntl: 111111111111011111111011
11.80: Characteristic: Standard 60%-80%

 CONTROL INPUTS
12.01: Ctrl I/P Status: 00000000000000000000000000000000
12.02: Control Input 1: No Operation
12.03: Control Input 2: No Operation
12.04: Control Input 3: No Operation
12.05: Control Input 4: No Operation
12.06: Control Input 5: No Operation
12.07: Control Input 6: No Operation
12.08: Control Input 7: No Operation
12.09: Control Input 8: No Operation
12.0A: Control Input 9: No Operation
12.0B: Control Input 10: No Operation
12.0C: Control Input 11: No Operation
12.0D: Control Input 12: No Operation
12.0E: Control Input 13: No Operation
12.0F: Control Input 14: No Operation
12.10: Control Input 15: No Operation
12.11: Control Input 16: No Operation
12.12: Control Input 17: No Operation
12.13: Control Input 18: No Operation
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12.14: Control Input 19: No Operation
12.15: Control Input 20: No Operation
12.16: Control Input 21: No Operation
12.17: Control Input 22: No Operation
12.18: Control Input 23: No Operation
12.19: Control Input 24: No Operation
12.1A: Control Input 25: No Operation
12.1B: Control Input 26: No Operation
12.1C: Control Input 27: No Operation
12.1D: Control Input 28: No Operation
12.1E: Control Input 29: No Operation
12.1F: Control Input 30: No Operation
12.20: Control Input 31: No Operation
12.21: Control Input 32: No Operation

 CTRL I/P CONFIG
13.01: Hotkey Enabled: 11111111111111111111111111111111
13.10: Control Input 1: Latched
13.11: Ctrl Command 1: SET/RESET
13.14: Control Input 2: Latched
13.15: Ctrl Command 2: SET/RESET
13.18: Control Input 3: Latched
13.19: Ctrl Command 3: SET/RESET
13.1C: Control Input 4: Latched
13.1D: Ctrl Command 4: SET/RESET
13.20: Control Input 5: Latched
13.21: Ctrl Command 5: SET/RESET
13.24: Control Input 6: Latched
13.25: Ctrl Command 6: SET/RESET
13.28: Control Input 7: Latched
13.29: Ctrl Command 7: SET/RESET
13.2C: Control Input 8: Latched
13.2D: Ctrl Command 8: SET/RESET
13.30: Control Input 9: Latched
13.31: Ctrl Command 9: SET/RESET
13.34: Control Input 10: Latched
13.35: Ctrl Command 10: SET/RESET
13.38: Control Input 11: Latched
13.39: Ctrl Command 11: SET/RESET
13.3C: Control Input 12: Latched
13.3D: Ctrl Command 12: SET/RESET
13.40: Control Input 13: Latched
13.41: Ctrl Command 13: SET/RESET
13.44: Control Input 14: Latched
13.45: Ctrl Command 14: SET/RESET
13.48: Control Input 15: Latched
13.49: Ctrl Command 15: SET/RESET
13.4C: Control Input 16: Latched
13.4D: Ctrl Command 16: SET/RESET
13.50: Control Input 17: Latched
13.51: Ctrl Command 17: SET/RESET
13.54: Control Input 18: Latched
13.55: Ctrl Command 18: SET/RESET
13.58: Control Input 19: Latched
13.59: Ctrl Command 19: SET/RESET
13.5C: Control Input 20: Latched
13.5D: Ctrl Command 20: SET/RESET
13.60: Control Input 21: Latched
13.61: Ctrl Command 21: SET/RESET
13.64: Control Input 22: Latched
13.65: Ctrl Command 22: SET/RESET
13.68: Control Input 23: Latched
13.69: Ctrl Command 23: SET/RESET
13.6C: Control Input 24: Latched
13.6D: Ctrl Command 24: SET/RESET
13.70: Control Input 25: Latched
13.71: Ctrl Command 25: SET/RESET
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13.74: Control Input 26: Latched
13.75: Ctrl Command 26: SET/RESET
13.78: Control Input 27: Latched
13.79: Ctrl Command 27: SET/RESET
13.7C: Control Input 28: Latched
13.7D: Ctrl Command 28: SET/RESET
13.80: Control Input 29: Latched
13.81: Ctrl Command 29: SET/RESET
13.84: Control Input 30: Latched
13.85: Ctrl Command 30: SET/RESET
13.88: Control Input 31: Latched
13.89: Ctrl Command 31: SET/RESET
13.8C: Control Input 32: Latched
13.8D: Ctrl Command 32: SET/RESET

 FUNCTION KEYS
17.01: Fn Key Status: 0000000000
17.02: Fn Key 1: Unlocked
17.03: Fn Key 1 Mode: Normal
17.04: Fn Key 1 Label: Function Key 1
17.05: Fn Key 2: Unlocked
17.06: Fn Key 2 Mode: Normal
17.07: Fn Key 2 Label: Function Key 2
17.08: Fn Key 3: Unlocked
17.09: Fn Key 3 Mode: Normal
17.0A: Fn Key 3 Label: Function Key 3
17.0B: Fn Key 4: Unlocked
17.0C: Fn Key 4 Mode: Normal
17.0D: Fn Key 4 Label: Function Key 4
17.0E: Fn Key 5: Unlocked
17.0F: Fn Key 5 Mode: Normal
17.10: Fn Key 5 Label: Function Key 5
17.11: Fn Key 6: Unlocked
17.12: Fn Key 6 Mode: Normal
17.13: Fn Key 6 Label: Function Key 6
17.14: Fn Key 7: Unlocked
17.15: Fn Key 7 Mode: Normal
17.16: Fn Key 7 Label: Function Key 7
17.17: Fn Key 8: Unlocked
17.18: Fn Key 8 Mode: Normal
17.19: Fn Key 8 Label: Function Key 8
17.1A: Fn Key 9: Unlocked
17.1B: Fn Key 9 Mode: Normal
17.1C: Fn Key 9 Label: Function Key 9
17.1D: Fn Key 10: Unlocked
17.1E: Fn Key 10 Mode: Normal
17.1F: Fn Key 10 Label: Function Key 10

 PROT COMMS/ IM64
20.01: Scheme Setup: 2 Terminal
20.03: Address: 0-0
20.10: Comms Mode: Standard
20.11: Baud Rate Ch1: 64kbits/s
20.13: Clock Source Ch1: Internal
20.17: Comm Delay Tol: 350.0 us
20.18: Comm Fail Timer: 10.00 s
20.1A: GPS Sync:Disabled
20.1B: Char Mod Time: 500.0 ms
20.1F: Alarm Level: 25.00 %
20.20: Prop Delay Stats: Enabled
20.21: MaxCh1 PropDelay: 15.00 ms
20.30: IM1 Cmd Type: Permissive
20.31: IM1 Fallbck Mode: Default
20.32: IM1 Default Val: 0
20.34: IM2 Cmd Type: Permissive
20.35: IM2 Fallbck Mode: Default
20.36: IM2 Default Val: 0
20.38: IM3 Cmd Type: Permissive
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20.39: IM3 Fallbck Mode: Default
20.3A: IM3 Default Val: 0
20.3C: IM4 Cmd Type: Permissive
20.3D: IM4 Fallbck Mode: Default
20.3E: IM4 Default Val: 0
20.40: IM5 Cmd Type: Permissive
20.41: IM5 Fallbck Mode: Default
20.42: IM5 Default Val: 0
20.44: IM6 Cmd Type: Permissive
20.45: IM6 Fallbck Mode: Default
20.46: IM6 Default Val: 0
20.48: IM7 Cmd Type: Permissive
20.49: IM7 Fallbck Mode: Default
20.4A: IM7 Default Val: 0
20.4C: IM8 Cmd Type: Permissive
20.4D: IM8 Fallbck Mode: Default
20.4E: IM8 Default Val: 0

 CTRL I/P LABELS
29.01: Control Input 1: Control Input 1
29.02: Control Input 2: Control Input 2
29.03: Control Input 3: Control Input 3
29.04: Control Input 4: Control Input 4
29.05: Control Input 5: Control Input 5
29.06: Control Input 6: Control Input 6
29.07: Control Input 7: Control Input 7
29.08: Control Input 8: Control Input 8
29.09: Control Input 9: Control Input 9
29.0A: Control Input 10: Control Input 10
29.0B: Control Input 11: Control Input 11
29.0C: Control Input 12: Control Input 12
29.0D: Control Input 13: Control Input 13
29.0E: Control Input 14: Control Input 14
29.0F: Control Input 15: Control Input 15
29.10: Control Input 16: Control Input 16
29.11: Control Input 17: Control Input 17
29.12: Control Input 18: Control Input 18
29.13: Control Input 19: Control Input 19
29.14: Control Input 20: Control Input 20
29.15: Control Input 21: Control Input 21
29.16: Control Input 22: Control Input 22
29.17: Control Input 23: Control Input 23
29.18: Control Input 24: Control Input 24
29.19: Control Input 25: Control Input 25
29.1A: Control Input 26: Control Input 26
29.1B: Control Input 27: Control Input 27
29.1C: Control Input 28: Control Input 28
29.1D: Control Input 29: Control Input 29
29.1E: Control Input 30: Control Input 30
29.1F: Control Input 31: Control Input 31
29.20: Control Input 32: Control Input 32

 Group 1
 GROUP 1 LINE PARAMETERS

30.01: Line Length: 12.00 km
30.03: Line Impedance: 3.120 Ohm
30.04: Line Angle: 85.00 deg
30.05: kZN Res Comp: 940.0e-3
30.06: kZN Res Angle: -4.000 deg
30.07: Mutual Comp: Disabled
30.0B: Phase Sequence: Standard ABC
30.0C: Tripping Mode: 1 Pole & 3 Pole

 GROUP 1 DISTANCE SETUP
31.0C: Setting Mode: Advanced
31.10: PHASE DISTANCE:
31.11: Phase Chars.: Quad
31.20: Zone 1 Ph Status: Enabled Ch Fail
31.30: Zone 2 Ph Status: Enabled
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31.40: Zone 3 Ph Status: Enabled
31.42: Zone 3 Ph Offset: Enabled
31.50: Zone P Ph Status: Disabled
31.60: Zone 4 Ph Status: Enabled
31.70: GROUND DISTANCE:
31.71: Ground Chars.: Quad
31.80: Zone 1 Gnd Stat.: Enabled Ch Fail
31.90: Zone 2 Gnd Stat.: Enabled
31.A0: Zone 3 Gnd Stat.: Enabled
31.A2: Zone3 Gnd Offset: Enabled
31.B0: Zone P Gnd Stat.: Disabled
31.C0: Zone 4 Gnd Stat.: Enabled
31.D0: Digital Filter: Standard
31.D1: CVT Filters: Disabled
31.D3: Load Blinders: Enabled
31.D4: Z< Blinder Imp: 102.0 Ohm
31.D5: Load/B Angle: 37.00 deg
31.D6: Load Blinder V<: 15.01 V
31.D7: Dist. Polarizing: 1.000
31.E0: DELTADIRECTIONAL:
31.E1: Dir. Status: Disabled

 GROUP 1 DIST. ELEMENTS
32.01: PHASE DISTANCE:
32.02: Z1 Ph. Reach: 2.500 Ohm
32.03: Z1 Ph. Angle: 85.00 deg
32.07: R1 Ph. Resistive: 24.90 Ohm
32.08: Z1 Tilt Top Line: 0 deg
32.09: Z1 Sensit. Iph>1: 50.00 mA
32.10: Z2 Ph. Reach: 3.750 Ohm
32.11: Z2 Ph. Angle: 85.00 deg
32.15: R2 Ph. Resistive: 49.80 Ohm
32.16: Z2 Tilt Top Line: 0 deg
32.17: Z2 Sensit. Iph>2: 50.00 mA
32.20: Z3 Ph. Reach: 6.250 Ohm
32.21: Z3 Ph. Angle: 85.00 deg
32.22: Z3' Ph Rev Reach: 6.250 Ohm
32.25: R3 Ph. Res. Fwd.: 62.25 Ohm
32.26: R3' Ph. Res. Rev: 62.25 Ohm
32.27: Z3 Tilt Top Line: 0 deg
32.28: Z3 Sensit. Iph>3: 50.00 mA
32.40: Z4 Ph. Reach: 630.0 mOhm
32.41: Z4 Ph. Angle: 85.00 deg
32.42: R4 Ph. Resistive: 62.25 Ohm
32.45: Z4 Tilt Top Line: -3.000 deg
32.46: Z4 Sensit. Iph>4: 50.00 mA
32.50: GROUND DISTANCE:
32.51: Z1 Gnd. Reach: 2.500 Ohm
32.52: Z1 Gnd. Angle: 85.00 deg
32.53: Z1 Dynamic Tilt: Disabled
32.54: Z1 Tilt Top Line: -3.000 deg
32.55: kZN1 Res. Comp.: 940.0e-3
32.56: kZN1 Res. Angle: 7.000 deg
32.59: R1 Gnd Resistive: 20.75 Ohm
32.5B: Z1 Sensit Ignd>1: 50.00 mA
32.60: Z2 Gnd. Reach: 3.750 Ohm
32.61: Z2 Gnd. Angle: 85.00 deg
32.63: Z2 Dynamic Tilt: Disabled
32.64: Z2 Tilt Top Line: -3.000 deg
32.65: kZN2 Res. Comp.: 940.0e-3
32.66: kZN2 Res. Angle: -4.000 deg
32.69: R2 Gnd Resistive: 41.50 Ohm
32.6B: Z2 Sensit Ignd>2: 50.00 mA
32.70: Z3 Gnd. Reach: 6.250 Ohm
32.71: Z3 Gnd. Angle: 85.00 deg
32.72: Z3' Gnd Rev Rch: 6.250 Ohm
32.73: Z3 Dynamic Tilt: Disabled
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32.74: Z3 Tilt Top Line: -3.000 deg
32.75: kZN3 Res. Comp.: 940.0e-3
32.76: kZN3 Res. Angle: -4.000 deg
32.79: R3 Gnd. Res. Fwd: 53.95 Ohm
32.7A: R3' Gnd Res. Rev: 53.95 Ohm
32.7C: Z3 Sensit Ignd>3: 50.00 mA
32.90: Z4 Gnd. Reach: 630.0 mOhm
32.91: Z4 Gnd. Angle: 85.00 deg
32.93: Z4 Dynamic Tilt: Disabled
32.94: Z4 Tilt Top Line: -3.000 deg
32.95: kZN4 Res. Comp.: 940.0e-3
32.96: kZN4 Res. Angle: -4.000 deg
32.99: R4 Gnd Resistive: 53.95 Ohm
32.9B: Z4 Sensit Ignd>4: 50.00 mA

 GROUP 1 PHASE DIFF
33.01: Phase Diff: Enabled
33.06: Phase Is1: 250.0 mA
33.07: Phase Is2: 2.000 A
33.08: Phase k1: 30.00 %
33.09: Phase k2: 150.0 %
33.0A: Phase Char: DT
33.0B: Phase Time Delay: 0 s
33.0E: PIT Time: 200.0 ms
33.0F: Ph CT Corr'tion: 3.000
33.10: Compensation: Cap Charging
33.11: Susceptance: 3.700 uS
33.17: PIT I selection: Remote

 GROUP 1 SCHEME LOGIC
34.01: BASIC SCHEME:
34.08: Zone1 Tripping: Phase And Ground
34.09: tZ1 Ph. Delay: 0 s
34.0A: tZ1 Gnd. Delay: 0 s
34.10: Zone2 Tripping: Phase And Ground
34.11: tZ2 Ph. Delay: 350.0 ms
34.12: tZ2 Gnd. Delay: 350.0 ms
34.18: Zone3 Tripping: Phase And Ground
34.19: tZ3 Ph. Delay: 1.000 s
34.1A: tZ3 Gnd. Delay: 1.000 s
34.20: ZoneP Tripping: Disabled
34.28: Zone4 Tripping: Phase And Ground
34.29: tZ4 Ph. Delay: 350.0 ms
34.2A: tZ4 Gnd. Delay: 350.0 ms
34.40: AIDED SCHEME 1:
34.41: Aid. 1 Selection: POR
34.42: Aid 1 Distance: Phase And Ground
34.43: Aid.1 Dist. Dly: 0 s
34.44: Aid. 1 DEF: Disabled
34.4A: tRev. Guard: 20.00 ms
34.4C: Send On Trip: Aided / Z1
34.50: Weak Infeed: Disabled
34.60: AIDED SCHEME 2:
34.61: Aid. 2 Selection: Disabled
34.80: Trip On Close:
34.81: SOTF Status:
34.82: SOTF Delay:
34.83: SOTF Tripping:
34.84: TOR Status:
34.85: TOR Tripping:

Enabled PoleDead +Pulse
110.0 s
000010
Enabled
000010

34.86: TOC Reset Delay: 500.0 ms
34.88: TOC Delay: 200.0 ms
34.B0: Z1 Extension:
34.B1: Z1 Ext Scheme: Disabled
34.C0: Loss Of Load:
34.C1: LOL Scheme: Disabled

 GROUP 1 OVERCURRENT
35.01: I>1 Status: Disabled
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35.0A: I>2 Status: Disabled
35.13: I>3 Status: Disabled
35.18: I>4 Status: Enabled
35.19: I>4 Directional: Non-Directional
35.1A: I>4 Current Set: 640.0 mA
35.1B: I>4 Time Delay: 50.00 ms
35.1C: I> Char Angle: 30.00 deg
35.1D: I> Blocking: 001111

 GROUP 1 BROKEN CONDUCTOR
37.01: Broken Conductor: Enabled
37.02: I2/I1 Setting: 200.0e-3
37.03: I2/I1 Time Delay: 5.000 s

 GROUP 1 EARTH FAULT
38.01: IN>1 Status: Enabled
38.25: IN>1 Function: IEC S Inverse
38.26: IN>1 Directional: Directional Fwd
38.29: IN>1 Current Set: 80.00 mA
38.2D: IN>1 TMS: 500.0e-3
38.33: IN>1 tRESET: 0 s
38.35: IN>2 Status: Disabled
38.46: IN>3 Status: Disabled
38.4D: IN>4 Status: Disabled
38.54: IN> Blocking: 001111
38.55: IN> DIRECTIONAL:
38.56: IN> Char Angle: -45.00 deg
38.57: IN> Polarisation: Zero Sequence
38.59: IN> VNpol Set: 1.000 V

 GROUP 1 POWER SWING BLK.
3D.01: PSB Status: Blocking
3D.03: Zone 1 Ph. PSB: Blocking
3D.05: Zone 2 Ph. PSB: Blocking
3D.07: Zone 3 Ph. PSB: Blocking
3D.09: Zone P Ph. PSB: Blocking
3D.0B: Zone 4 Ph. PSB: Blocking
3D.0D: Zone 1 Gnd. PSB: Blocking
3D.0F: Zone 2 Gnd. PSB: Blocking
3D.11: Zone 3 Gnd. PSB: Blocking
3D.13: Zone P Gnd. PSB: Blocking
3D.15: Zone 4 Gnd. PSB: Blocking
3D.20: PSB Unblocking: Disabled
3D.22: PSB Reset Delay: 200.0 ms
3D.23: OST Mode: OST Trip
3D.24: Z5: 7.500 Ohm
3D.25: Z6: 8.250 Ohm
3D.26: Z5': -7.500 Ohm
3D.27: Z6': -8.250 Ohm
3D.28: R5: 64.74 Ohm
3D.29: R6: 71.21 Ohm
3D.2A: R5': -64.74 Ohm
3D.2B: R6': -71.21 Ohm
3D.2C: Blinder Angle: 20.00 deg
3D.2D: delta T: 40.00 ms
3D.2E: Tost: 0 s

 GROUP 1 VOLT PROTECTION
42.01: UNDER VOLTAGE:
42.02: V< Measur't Mode:V<1 & V<2 Ph-N
42.03: V< Operate Mode: V<1 & V<2 Any Ph
42.04: V<1 Function: DT
42.05: V<1 Voltage Set: 57.00 V
42.06: V<1 Time Delay: 0 s
42.08: V<1 Poledead Inh: Enabled
42.09: V<2 Status: Disabled
42.0D: OVERVOLTAGE:
42.0E: V> Measur't Mode:V>1 & V>2 Ph-N
42.0F: V> Operate Mode: V>1 & V>2 Any Ph
42.10: V>1 Function: DT
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42.11: V>1 Voltage Set: 70.01 V
42.12: V>1 Time Delay: 5.000 s
42.14: V>2 Status: Enabled
42.15: V>2 Voltage Set: 89.01 V
42.16: V>2 Time Delay: 100.0 ms

 GROUP 1 CB FAIL & P.DEAD
45.0A: UNDER CURRENT:
45.0B: I< Current Set: 50.00 mA
45.0D: ISEF< Current: 20.00 mA
45.0E: POLEDEAD VOLTAGE:
45.10: V<: 38.11 V

 GROUP 1 SUPERVISION
46.01: VTS Mode: Measured + MCB
46.02: VTS Status: Blocking
46.03: VTS Reset Mode: Auto
46.04: VTS Time Delay: 5.000 s
46.05: VTS I> Inhibit: 10.00 A
46.06: VTS I2> Inhibit: 50.00 mA
46.0E: INRUSH DETECTION:
46.0F: I>2nd Harmonic: 20.00 %
46.10: WEAK INFEED BLK:
46.11: WI Inhibit: Enabled
46.12: I0/I2 Setting: 3.000
46.30: CT SUPERVISION:
46.31: CTS Mode: Disabled

 GROUP 1 INPUT LABELS
4A.01: Opto Input 1: Input L1
4A.02: Opto Input 2: Input L2
4A.03: Opto Input 3: Input L3
4A.04: Opto Input 4: Input L4
4A.05: Opto Input 5: Input L5
4A.06: Opto Input 6: Input L6
4A.07: Opto Input 7: Input L7
4A.08: Opto Input 8: Input L8
4A.09: Opto Input 9: Input L9
4A.0A: Opto Input 10: Input L10
4A.0B: Opto Input 11: Input L11
4A.0C: Opto Input 12: Input L12
4A.0D: Opto Input 13: Input L13
4A.0E: Opto Input 14: Input L14
4A.0F: Opto Input 15: Input L15
4A.10: Opto Input 16: Input L16
4A.11: Opto Input 17: Input L17
4A.12: Opto Input 18: Input L18
4A.13: Opto Input 19: Input L19
4A.14: Opto Input 20: Input L20
4A.15: Opto Input 21: Input L21
4A.16: Opto Input 22: Input L22
4A.17: Opto Input 23: Input L23
4A.18: Opto Input 24: Input L24

 GROUP 1 OUTPUT LABELS
4B.01: Relay 1: Output R1
4B.02: Relay 2: Output R2
4B.03: Relay 3: Output R3
4B.04: Relay 4: Output R4
4B.05: Relay 5: Output R5
4B.06: Relay 6: Output R6
4B.07: Relay 7: Output R7
4B.08: Relay 8: Output R8
4B.09: Relay 9: Output R9
4B.0A: Relay 10: Output R10
4B.0B: Relay 11: Output R11
4B.0C: Relay 12: Output R12
4B.0D: Relay 13: Output R13
4B.0E: Relay 14: Output R14
4B.0F: Relay 15: Output R15
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4B.10: Relay 16: Output R16
4B.11: Relay 17: Output R17
4B.12: Relay 18: Output R18
4B.13: Relay 19: Output R19
4B.14: Relay 20: Output R20
4B.15: Relay 21: Output R21
4B.16: Relay 22: Output R22
4B.17: Relay 23: Output R23
4B.18: Relay 24: Output R24
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General Data

Network Details
Voltage = 400 kV
Frequency = 50 Hz
System X/R Ratio = 40
Fault Current = 10500 A

Local End Bay Details
Station Name = 400kV BHADLA SUBSTATION
Object Name = 400 KV LINE CONTROL AND RELAY  PANEL
Object Number = -

Relay Type = 7SL87

CT Primary current (Adopted) = 3000 A
CT Secondary current = 1 A

Protected Line details
Line details
Line length = 12.00 km
Rated current capacity = 953 A
Positive sequence imp. per km = 0.0266 +j 0.313 Ohm/km
Zero sequence imp. per km = 0.168 +j 1.187 Ohm/km

Short Line Feeder Details at Remote Station
Remote end station name = -
Length of the line = 0 Km
Positive sequence imp. per km = 0.000 +j 0.000 Ohm/Km
Zero sequence imp. per km = 0.000 +j 0.000 Ohm/Km

Longest Line Feeder Details at Remote Station
Remote end station name = -
Length of the line = 0.00 Km
Positive sequence imp. per km = 0.000 +j 0.000 Ohm/Km
Zero sequence imp. per km = 0.000 +j 0.000 Ohm/Km

Prep. 400kV BHADLA SUBSTATION Doc No. 1MNS500950-PAAA
Chk. DISTANCE PROTECTION - 7SL87 Rev No. 0

ADANI GREEN ENERGY LIMITED (ADANI RENEWABLES) Contract No. 3100139976, IN-56423232

PGGA-2875 400 KV LINE CONTROL AND RELAY  PANEL Date 02-08-2024



SS
PN

CALCULATION FOR DIFFERENTIAL FUNCTION :

Charging Current Calculation:

The charging current is calculated according to the following equation,

I charge : U/ (√3 * Xc1)
Where,

U : System Line Voltage
Xc1 : Positive Sequence Line Capacitive reactance value

I charge : Line charging current/kM due to Line Capacitance
Xc1 : 1/(2 * π * f * C1)
C1 : Line Capacitance value/kM

Xc1 : 1/(2 * π * f * C1)
Xc1 : 1/(2*3.14*50*0.0000000119)

: 267622.97  Ω

I charge : U/ (√3 * Xc1)
I charge : 400000/(√3*267622.97)

: 0.86 A

Total Primary Charging Current : 0.86*12
: 10.32 A

: Icharge / CTR
: 10.32/3000
: 0.00344 A

I-DIFF:Threshold:

3 times of
charging

: 3 * Ic
: 0.01032 A

: 0.25 A

: 0.30 A

: 952.66 A
:
: 1905.32 A
: 0.64 A

Date 02-08-2024
Doc No. 1MNS500950-PAAA
Rev No. 0
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Total Sec.Charging Current, Ic

Considering the variations of voltage and frequency, the set value should be at least 2 to 3 times higher than
the calculated charging current or 20% of the rated current of the line whichever is greater.

If the charging current compensation is ON, the pickup value I-DIFF> can be set equal Ιcharge. Thus the residual
error of the charging current compensation is considered. Without charging current compensation, this pickup
value must be set to a value that is higher than the total steady-state charging current of the protected object

I-DIFF:Threshold

I-DIFF Switch-on:

I-DIFF Fast :

I-DIFF:Threshold Switch On

A setting to three to four times the steady-state charging current usually ensures the stability of the
protection during switch-on of the line.

( As per comments)

As per the relay Recommendation, set the pickup value is 1.0 times to 2 times of Rated Current

Rated current
2*952.66

Therefore, as seen by the CT



SS
PN

Date 02-08-2024
Doc No. 1MNS500950-PAAA
Rev No. 0

Prep. 400kV BHADLA SUBSTATION
Chk. DISTANCE PROTECTION - 7SL87

ADANI GREEN ENERGY LIMITED (ADANI RENEWABLES)
PGGA-2875 400 KV LINE CONTROL AND RELAY  PANEL

Contract No. 3100139976, IN-56423232

: 1 A

: 2*1
: 2.00 A

I-DIFF:Threshold : 0.25 A
I-DIFF:Threshold Switch On : 0.30 A

I-DIFF:Operate delay : 0.00 Sec
Ic-compensat.:Mode : ON 

Ic-stabilization/Ic-rated : 1.00
I-DIFF fast:Threshold : 2 A

I-DIFF fast:Threshold Switch On : 3.82 A
INRUSH REST. : On

CT ratio correction: _:9001:101 Rated current to be same at both end of the line to compensate CT ratio

I-DIFF fast:Threshold

I-DIFF fast Switch on :

The below mentioned settting recommended,

I-DIFF fast SWITCHON should be 2 to 3 times the setting value of I-DIFF fast

I-DIFF fast:Threshold Switch



CALCULATION FOR DISTANCE FUNCTION : QUADRILATERAL

Zone Reach Details

Zone 1 : of the protected Line

Zone 2 : of the protected Line +
of the shortest adjacent Line)

Zone 3 : of the protected Line +
of Remote end Longest Line

Zone 4 : of the protected Line(Reverse Zone)

Zone 1B : Setting same as Zone-2

VT Ratio : 400x1000 / 110
:

CT Ratio : 3000 / 1
:

Transformation Ratio  N : CT Ratio / VT Ratio
: 3000/3636
:

Calculated Sec Impedance Zsec : N x Z prim in ohm
Zprim : Primary Impedance in ohm

Protected Line:

Line Length :

Line Total +VE Seq Impedance : (R1 +j
: +j
: 3.764 L85.14

Line Total Zero Seq Impedance : (R0 +j
: +j
: 14.385 L81.96

Zero Sequence Compensation Factor:

Resistance Ratio Kr : 1/3((R0/R1)-1)
:

Reactance Ratio Kx : 1/3((X0/X1)-1)
: 0.933

Line Angle Setting
Tan φ : XL/RL

: X1/R1

φ :

Earth Impedance Compensation Ko Factor.
Ko : ZE / ZL

: 1/3 ((Z0/Z1)-1)
Z1 : Positive sequence Impedance of the Line
Z0 : Zero sequence Impedance of the Line

PGGA-2875 400 KV LINE CONTROL AND RELAY  PANEL
400kV BHADLA SUBSTATION
DISTANCE PROTECTION - 7SL87

1MNS500950-PAAASS
PN
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3.75

2.012

0.825

12.00 km

Xo)

80%

120%
0%

200%
0%

20%

3636

3000

0.319
X1)

14.244

1.769

85.14 deg
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Z0 / Z1 : L
: +j

1/3 ((Z0/Z1)-1) : 1/3(3.82+j-0.212-1)
: 0.942 L-4.32

Ko :
φo :

Load Impedance and Load Angle Calculation:

Rated Current : 952.66 A

Maximum Load Current (Imax) : 1143.00 A (120% of Load current)

Minimum Operating Voltage : 85% of rated voltage
: 0.85*400000
:

Load Impedance RLoad : Umin / sqrt(3) x Imax

: 340000 / sqrt(3) x 1143
RLoad Primary :
RLoad Secondary : 171.74 x 0.825

:

The largest angle of the load impedance is given by the worst, smallest power factor. Hence,

Minimum Power Factor Cosφmin : (Assumed)
φmin :

Set Load Angle : φmin + 5
: 32 + 5
:

of Rload : 0.6*141.69
85.01 Ω

of Rload : 0.8*141.69
113.35 Ω

Arc Resistance :

: 5.000 Ω (Assumed)

: 5*0.825
Rarc (Ph-Ph) : 2.230 Ω

: 3.000 Ω (Assumed)

: 3*0.825
Rarc (Ph-E) : 1.437 Ω

At worst case, the maximum load current of the transmission line has been considered slightly higher than nominal
loading (120%) to cover emergency loading of the protected line in case of heavy load flow.

32 deg

Arc Resistance for PH-E fault (Sec)

171.740 ohm

340000 V

Arc Resistance for Ph-Ph fault (Sec)

-3.18

0.94
-4.32 deg

-j0.212

Arc Resistance for PH-E fault (Pri)

0.850

60.00%

80.00%

3.816

141.69 ohm

3.822

Arc Resistance for Ph-Ph fault (Pri)

To avoid load enchrochment for the phase-phase measuring elements, the set resistive reach of any distance protection
zone should not exceed 60% of the Rload.

To avoid load enchroachment for the phase-earth measuring elements, the set resistive reach of any distance protection
zone should not exceed 80% of the Rload.

37 deg
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: 10.000 Ω (Assumed)

RTF (Sec) : 8.250 Ω

Zone 1 Reach Values:

Reactance, X reach (Z1) : 80% x X1 x N

: 0.8*3.75*0.825
:

Resistance Ph-Ph fault, R(Z1) : 80%  x R1 x N + Rarc (Ph-Ph)/2

: (0.8*0.319*0.825)+2.23/2
:

Now, for Earth arc resistance shall include tower footing resistance
Resistance Ph-E fault, RE(Z1) : 80%  * R1* N + Rarc(ph-E) + RT

: (0.8*0.319*0.825)+(1.437+8.25)
:

Zone 2 Reach Values

Reactance, X reach (Z2) :

: 1.2*3.75*0.825
:

Resistance Ph-Ph fault, R(Z2) : 120%  x R1 x N + Rarc (Ph-Ph)/2

: (1.2*0.319*0.825)+2.23/2
:

Now, for Earth arc resistance shall include tower footing resistance
Resistance Ph-E fault, RE(Z2) : 120%  * R1* N + Rarc(ph-E) + RT

: (1.2*0.319*0.825)+(1.437+8.25)
:

Zone 3 Reach Values
Reactance, X(Z3) : 200%

0% of X1 Remote end Longest Line x N
: ((2*3.75)+(0*0))*0.825
:

Resistance Ph-Ph fault, R(Z3) : 200(% of R1 Protected Line + 0%
 Longest Line) x N + Rarc (Ph-Ph)/2

: ((2*0.319)+(0*0))*0.825+(2.23/2)
:

Now, for Earth arc resistance shall include tower footing resistance

Resistance Ph-E fault, RE(Z3) : 200(% of R1 Protected Line +
 Longest Line) x N + Rarc (Ph-E) + RT

: ((2*0.319)+(0*0))*0.825+(1.437+8.25)
:

Zone -4 Setting:(Reverse Reach)

Reactance, X(Z4) : 20% x X1 x N

Tower Footing Resistance (Pri)

1.431 ohm

9.898 ohm

1.641 ohm

of R1 of Remote end

of X1 Protection Line +

3.713 ohm

2.475 ohm

10.003 ohm

6.188 ohm

120% x X1 x N

of R1 of Remote end

1.326 ohm

10.213 ohm
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: 0.2*3.75*0.825
:

Resistance Ph-Ph fault, R(Z4) : 20%  x R1 x N + Rarc (Ph-Ph)/2

: (0.2*0.319*0.825)+2.23/2
:

Now, for Earth arc resistance shall include tower footing resistance
Resistance Ph-E fault, RE(Z4) : 20%  * R1* N + Rarc(ph-E) + RT

: (0.2*0.319*0.825)+(1.437+8.25)
:

Zone-1B Setting:

Set Zone-1B settings equal to Zone-2 value

Zone Timer setting:
ZONE 1- t1 PP :
ZONE 1- t1 PE :
ZONE 2- t1 PP :
ZONE 2- t1 PE :
ZONE 3- t1 PP :
ZONE 3- t1 PE :
ZONE 4- t1 PP :
ZONE 4- t1 PE :
ZONE 1B-t1 PP :
ZONE 1B-t1 PE :

Load Cutout
Z< Blinder Imp ( 90% of LR) : 102.0 Ohm
Load/B Angle : 37.0 Deg

TELEPROTECTION FOR DISTANCE:

The relay shall work in Permissive Over Reach(POTT) mode with the following settings:

Send with : Distance prot. Z1
Operate with : Distance prot. Z2
Send prolongation : 0.05 Sec
Send delay : 0.00 Sec
1-pole operate allowed : Yes
Operate delay : 0.00 sec

POWER SWING:

Power swing operating mode : All zones block
Max.Blocking Time : 2 Sec

50HS INSTANTANEOUS SOTF:

SOTF to be enabled for Zone-2, Zone-3

Operate delay : 0 sec

STUB PROTECTION:

0.00 sec

9.740 ohm

1.00 sec
0.35 sec

0.619 ohm

0.35 sec

0.00 sec

The threshold value must be higher than the maximum operational current to be expected, in order to avoid
pickup without fault. Grading time above the base time of the main protection is usually sufficient.

1.168 ohm

0.35 sec

0.00 sec

0.35 sec

0.00 sec

1.00 sec
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Threshold : 0.6 A
Operate delay : 0.04 msec

FUSE FAIL MONITORING:

Asym.fail.DO on netw.flt : no
Asym.fail.time delay : 5 sec
3ph fail-phs.curr.release : 0.1 A
3ph fail-phs.curr.jump : 0.1 A
3ph fail-VA,VB,VC < : 5 V
Switch-on 3ph.failure : on
SO 3ph.fail-time delay : 5 sec

DIR. EARTH FAULT SETTINGS :

1Ph Fault Current : 10500 A

IN> Pickup current in A : 7.50%  of rated current
: 0.075*3000=225A

IN> Current Set (Is) : 0.08 A
Minimum setting available in Relay : 0.08 A

The Earth fault function has to be graded with the Zone-3 Protection
Zone-3 operating time : 1.00 Sec
Grading margin : 0.13 Sec
Required time (Treq) : 1.13 Sec

: 4500 A
:
:
:

BROKEN CONDUCTOR

OVERVOLTAGE  PROTECTION: 59

Measuring value : phase-neutral
Definite-T 1:Threshold : 69.9 V 110% of Rated voltage
Definite-T 1:Operate delay : 5 sec
Definite-T 2:Threshold : 88.9 V 140% of Rated voltage
Definite-T 2:Operate delay : 0.1 sec

Fault Current considered
(Treq*(IF/Is)^0.02-1)/0.14
(1.13*(4500/225)^0.02-1)/0.14)
0.5

Note: The IDMT curve shall saturate if the fault current more than 20 times of pickup current. 20 times of set
current considered for TMS calculation.

51 Time Dial

The pickup characteristics should be more than the standing unbalance current as seen by the system and the CT's.

A broken wire of the protected line or in the current transformer secondary circuit can be detected, if the
minimum current PoleOpenCurrent flows via the feeder. If the minimum phase current is below this limit
while the other phase currents are above this limit, an interruption of this conductor may be assumed. If
current asymmetry is also detected (see margin heading “Current Symmetry”), the device issues the message
Fail Conductor (No. 195).
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General
Number Settings Value
11.2311.101 Phase sequence All: ABC

Meas.point I-3ph 1

CT 3-phase \General
Number Settings Value
11.931.8881.115 CT connection All: 3-phase
11.931.8881.127 Tracking All: active
11.931.8881.130 Measuring-point ID All: 1

CT 3-phase \CT phases
Number Settings Value
11.931.8881.101 Rated primary current All: 3000 A
11.931.8881.102 Rated secondary current All: 1 A
11.931.8881.117 Current range All: 100 x IR
11.931.8881.118 Internal CT type All: CT protection
11.931.8881.116 Neutr.point in dir.of ref.obj All: yes
11.931.8881.114 Inverted phases All: none
11.931.8881.107 CT error changeover All: 1.5
11.931.8881.108 CT error A All: 5 %
11.931.8881.109 CT error B All: 15 %

CT 3-phase \MP disconnection
Number Settings Value
11.931.8881.173 Current check All: active
11.931.8881.112 I< threshold All: 0.10 A

CT 1
Number Settings Value
11.931.3841.103 Magnitude correction All: 1
11.931.3841.117 Phase All: I A

CT 2
Number Settings Value
11.931.3842.103 Magnitude correction All: 1
11.931.3842.117 Phase All: I B

CT 3
Number Settings Value
11.931.3843.103 Magnitude correction All: 1
11.931.3843.117 Phase All: I C

Brk.wire det.
Number Settings Value
11.931.5581.1 Mode All: off
11.931.5581.101 Mode of blocking All: blocking

Supv. balan. I
Number Settings Value
11.931.2491.1 Mode Settings group 1: on
11.931.2491.101 Release threshold Settings group 1: 0.50 A
11.931.2491.102 Threshold min/max Settings group 1: 0.5
11.931.2491.6 Delay failure indication Settings group 1: 5 s

Supv. ph.seq.I
Number Settings Value
11.931.2551.1 Mode Settings group 1: on
11.931.2551.6 Delay failure indication Settings group 1: 5 s
11.931.2551.102 Release threshold Settings group 1: 0.50 A

Saturat. det.
Number Settings Value
11.931.17731.101 CT saturation threshold Settings group 1: 8.00 A
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Meas.point V-3ph 1

VT 3-phase
Number Settings Value
11.941.8911.101 Rated primary voltage All: 400.000 kV
11.941.8911.102 Rated secondary voltage All: 110 V
11.941.8911.104 VT connection All: 3 ph-to-gnd voltages
11.941.8911.106 Inverted phases All: none
11.941.8911.111 Tracking All: active
11.941.8911.130 Measuring-point ID All: 2
11.941.8911.136 Internal VT type All: Voltage transformer

VT 1
Number Settings Value
11.941.3811.103 Magnitude correction All: 1
11.941.3811.108 Phase All: V A

VT 2
Number Settings Value
11.941.3812.103 Magnitude correction All: 1
11.941.3812.108 Phase All: V B

VT 3
Number Settings Value
11.941.3813.103 Magnitude correction All: 1
11.941.3813.108 Phase All: V C

Supv. balan. V
Number Settings Value
11.941.2521.1 Mode Settings group 1: on
11.941.2521.101 Release threshold Settings group 1: 55.0 V
11.941.2521.102 Threshold min/max Settings group 1: 0.75
11.941.2521.6 Delay failure indication Settings group 1: 5 s

Supv. ph.seq.V
Number Settings Value
11.941.2581.1 Mode Settings group 1: on
11.941.2581.6 Delay failure indication Settings group 1: 5 s

Supv. sum V
Number Settings Value
11.941.2461.1 Mode Settings group 1: off
11.941.2461.3 Threshold Settings group 1: 27.5 V
11.941.2461.6 Delay failure indication Settings group 1: 5 s

VT miniatureCB
Number Settings Value
11.941.2641.101 Response time Settings group 1: 0 s

Meas.point I-1ph 1

General
Number Settings Value
11.951.2311.101 Rated primary current All: 3000 A
11.951.2311.102 Rated secondary current All: 1 A
11.951.2311.103 Current range All: 100 x IR
11.951.2311.104 Internal CT type All: CT protection
11.951.2311.116 Term. 1,3,5,7 in dir. of obj. All: yes
11.951.2311.105 Tracking All: inactive
11.951.2311.130 Measuring-point ID All: 3

CT 1
Number Settings Value
11.951.3841.103 Magnitude correction All: 1
11.951.3841.117 Phase All: Ix

Meas.point V-1ph 1

General
Number Settings Value
11.961.2311.101 Rated primary voltage All: 400 kV
11.961.2311.102 Rated secondary voltage All: 100 V
11.961.2311.103 Tracking All: inactive

Vishram Bairwa
Text Box
110V
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Number Settings Value
11.961.2311.130 Measuring-point ID All: 4

VT 1
Number Settings Value
11.961.3811.103 Magnitude correction All: 1
11.961.3811.108 Phase All: V B

VT miniatureCB
Number Settings Value
11.961.2641.101 Response time Settings group 1: 0 s

*Setting marked as favorite setting

sp Setting marked as specific setting



Totally Integrated
Automation Portal

Line 1

General \Rated values
Number Settings Value
21.9001.101 Rated current All: 3000 A
21.9001.102 Rated voltage All: 400.00 kV
21.9001.103 Rated apparent power All: 693.0 MVA

General \Line data
Number Settings Value
21.9001.149 Neutral point Settings group 1: grounded
21.9001.112 C1 per length unit Settings group 1: 0.0119 µF/km
21.9001.148 C0 per length unit Settings group 1: 0.0119 µF/km
21.9001.113 X per length unit Settings group 1: 0.313 Ω/km
21.9001.114 Line length Settings group 1: 12 km
21.9001.108 Line angle Settings group 1: 85 °
21.9001.104 Kr Settings group 1: 1.77
21.9001.105 Kx Settings group 1: 0.93
21.9001.106 KmR Settings group 1: 0
21.9001.107 KmX Settings group 1: 0
21.9001.109 Gnd.curr.ratio(MutComp) Settings group 1: 95 %
21.9001.119 CT saturation detection All: no
21.9001.111 Series compensation Settings group 1: no
21.9001.110 Series capacit. reactance Settings group 1: 0 Ω

General \Measurements
Number Settings Value
21.9001.158 P, Q sign Settings group 1: not reversed

Process monitor

Closure detec.
Number Settings Value
21.1131.4681.101 Operating mode Settings group 1: Manual close only
21.1131.4681.102 Action time after closure Settings group 1: 0.5 s
21.1131.4681.103 Min. time feeder open Settings group 1: 0.3 s

1pol.open det.
Number Settings Value
21.1131.4711.101 Operating mode Settings group 1: with measurement

Volt.criterion
Number Settings Value
21.1131.4801.101 Threshold U open Settings group 1: 18.15 V

Fault locator
Number Settings Value
21.8671.1 Mode Settings group 1: on
21.8671.101 Start Settings group 1: with going pickup
21.8671.102 Parallel-line compensat. Settings group 1: no
21.8671.103 Load compensation All: no

Mes.v.fail.det
Number Settings Value
21.2671.1 Mode Settings group 1: on
21.2671.115 Asym.fail.-DO on netw.flt. Settings group 1: yes
21.2671.113 Asym.fail. - time delay Settings group 1: 5 s
21.2671.102 3ph.fail. - phs.curr.release Settings group 1: 0.03 A
21.2671.103 3ph.fail. - phs.curr. jump Settings group 1: 0.03 A
21.2671.101 3ph.fail. - VA,VB,VC < Settings group 1: 3.025 V
21.2671.107 Switch-on 3ph. failure All: on
21.2671.106 SO 3ph.fail. - time delay Settings group 1: 0.5 s

50/51 OC-3ph-A1

General
Number Settings Value
21.201.2311.101 Emergency mode Settings group 1: no

Definite-T 1 \General
Number Settings Value
21.201.661.1 Mode Settings group 1: off
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Number Settings Value
21.201.661.2 Operate & flt.rec. blocked Settings group 1: no
21.201.661.11 1-pole operate allowed Settings group 1: no
21.201.661.26 Dynamic settings All: no
21.201.661.8 Method of measurement Settings group 1: fundamental comp.
21.201.661.3 Threshold Settings group 1: 1.067 A
21.201.661.4 Dropout ratio Settings group 1: 0.95
21.201.661.102 Pickup delay Settings group 1: 0 s
21.201.661.101 Dropout delay Settings group 1: 0 s
21.201.661.6 Operate delay Settings group 1: 0.3 s
21.201.661.7 Operate delay mode Settings group 1: Running dur. DO-delay

Definite-T 2 \General
Number Settings Value
21.201.662.1 Mode Settings group 1: off
21.201.662.2 Operate & flt.rec. blocked Settings group 1: no
21.201.662.11 1-pole operate allowed Settings group 1: yes
21.201.662.26 Dynamic settings All: no
21.201.662.8 Method of measurement Settings group 1: fundamental comp.
21.201.662.3 Threshold Settings group 1: 0.667 A
21.201.662.4 Dropout ratio Settings group 1: 0.95
21.201.662.102 Pickup delay Settings group 1: 0 s
21.201.662.101 Dropout delay Settings group 1: 0 s
21.201.662.6 Operate delay Settings group 1: 0.1 s
21.201.662.7 Operate delay mode Settings group 1: Running dur. DO-delay

50N/51N OC-gnd-A1

General
Number Settings Value
21.211.2311.101 Emergency mode Settings group 1: caused by main prot.
21.211.2311.9 Measured value All: 3I0 calculated

Definite-T 1 \General
Number Settings Value
21.211.751.1 Mode Settings group 1: off
21.211.751.2 Operate & flt.rec. blocked Settings group 1: no
21.211.751.26 Dynamic settings All: no
21.211.751.102 Blk. w. 2nd harm. gnd. det. Settings group 1: no
21.211.751.8 Method of measurement Settings group 1: fundamental comp.
21.211.751.3 Threshold Settings group 1: 0.711 A
21.211.751.4 Dropout ratio Settings group 1: 0.95
21.211.751.101 Dropout delay Settings group 1: 0 s
21.211.751.6 Operate delay Settings group 1: 0.3 s
21.211.751.7 Operate delay mode Settings group 1: Running dur. DO-delay

Definite-T 2 \General
Number Settings Value
21.211.752.1 Mode Settings group 1: off
21.211.752.2 Operate & flt.rec. blocked Settings group 1: no
21.211.752.26 Dynamic settings All: no
21.211.752.102 Blk. w. 2nd harm. gnd. det. Settings group 1: no
21.211.752.8 Method of measurement Settings group 1: fundamental comp.
21.211.752.3 Threshold Settings group 1: 0.40 A
21.211.752.4 Dropout ratio Settings group 1: 0.95
21.211.752.101 Dropout delay Settings group 1: 0 s
21.211.752.6 Operate delay Settings group 1: 0.3 s
21.211.752.7 Operate delay mode Settings group 1: Running dur. DO-delay

67N GFP gnd.sys.1

General
Number Settings Value
21.1111.2311.114 Direct. determination with All: V0 + IY (neutral pt.)
21.1111.2311.101 Angle forward α Settings group 1: 315 °
21.1111.2311.102 Angle forward β Settings group 1: 135 °
21.1111.2311.103 Min. zero-seq. voltage V0 Settings group 1: 0.919 V
21.1111.2311.115 Dir.reslt=forw.at V0<min Settings group 1: no
21.1111.2311.104 Min.3I0 f.increas.dir.sens. Settings group 1: 0.03 A
21.1111.2311.116 Dir.corr.at ser.comp.lines Settings group 1: no

Definite-T 1 \Blocking by
Number Settings Value
21.1111.4861.140 21 Distance prot. 1.Z 1 true
21.1111.4861.140 21 Distance prot. 1.Z 2 true
21.1111.4861.140 21 Distance prot. 1.Z 3 true
21.1111.4861.140 21 Distance prot. 1.Z 4 false
21.1111.4861.140 87 Line diff. prot..Group indicat. false
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Number Settings Value
21.1111.4861.140 87 Stub diff. prot. 1.Group indicat. false

Definite-T 1 \General
Number Settings Value
21.1111.4861.1 Mode Settings group 1: off
21.1111.4861.2 Operate & flt.rec. blocked Settings group 1: no
21.1111.4861.114 Directional mode Settings group 1: forward
21.1111.4861.11 1-pole operate allowed Settings group 1: no
21.1111.4861.8 Method of measurement Settings group 1: 1-cycle filter
21.1111.4861.131 Blk. w. 2nd harm. gnd. det. Settings group 1: no
21.1111.4861.130 Blocking by prot. pickup Settings group 1: every pickup
21.1111.4861.129 Op.mode at 1p dead time Settings group 1: blocked
21.1111.4861.112 Hold mode 1p dead time Settings group 1: 0.04 s
21.1111.4861.115 Dynamic settings All: no
21.1111.4861.111 Stabiliz. w. phase current Settings group 1: 10 %
21.1111.4861.3 Threshold Settings group 1: 0.107 A
21.1111.4861.6 Operate delay Settings group 1: 1 s

Definite-T 2 \Blocking by
Number Settings Value
21.1111.4862.140 21 Distance prot. 1.Z 1 true
21.1111.4862.140 21 Distance prot. 1.Z 2 true
21.1111.4862.140 21 Distance prot. 1.Z 3 true
21.1111.4862.140 21 Distance prot. 1.Z 4 true
21.1111.4862.140 87 Line diff. prot..Group indicat. false
21.1111.4862.140 87 Stub diff. prot. 1.Group indicat. false

Definite-T 2 \General
Number Settings Value
21.1111.4862.1 Mode Settings group 1: off
21.1111.4862.2 Operate & flt.rec. blocked Settings group 1: no
21.1111.4862.114 Directional mode Settings group 1: forward
21.1111.4862.11 1-pole operate allowed Settings group 1: no
21.1111.4862.8 Method of measurement Settings group 1: 1-cycle filter
21.1111.4862.131 Blk. w. 2nd harm. gnd. det. Settings group 1: no
21.1111.4862.130 Blocking by prot. pickup Settings group 1: every pickup
21.1111.4862.129 Op.mode at 1p dead time Settings group 1: blocked
21.1111.4862.112 Hold mode 1p dead time Settings group 1: 1.5 s
21.1111.4862.115 Dynamic settings All: no
21.1111.4862.111 Stabiliz. w. phase current Settings group 1: 10 %
21.1111.4862.3 Threshold Settings group 1: 0.107 A
21.1111.4862.6 Operate delay Settings group 1: 1 s

Inverse-T 1 \Blocking by
Number Settings Value
21.1111.4891.140 21 Distance prot. 1.Z 1 true
21.1111.4891.140 21 Distance prot. 1.Z 2 true
21.1111.4891.140 21 Distance prot. 1.Z 3 true
21.1111.4891.140 21 Distance prot. 1.Z 4 true
21.1111.4891.140 87 Line diff. prot..Group indicat. false
21.1111.4891.140 87 Stub diff. prot. 1.Group indicat. false

Inverse-T 1 \General
Number Settings Value
21.1111.4891.1 Mode Settings group 1: on
21.1111.4891.2 Operate & flt.rec. blocked Settings group 1: no
21.1111.4891.115 Directional mode Settings group 1: forward
21.1111.4891.11 1-pole operate allowed Settings group 1: no
21.1111.4891.8 Method of measurement Settings group 1: 1-cycle filter
21.1111.4891.135 Blk. w. 2nd harm. gnd. det. Settings group 1: no
21.1111.4891.131 Blocking by prot. pickup Settings group 1: every pickup
21.1111.4891.130 Op.mode at 1p dead time Settings group 1:directional forward
21.1111.4891.113 Hold mode 1p dead time Settings group 1: 0.04 s
21.1111.4891.116 Dynamic settings All: no
21.1111.4891.112 Stabiliz. w. phase current Settings group 1: 10 %
21.1111.4891.3 Threshold Settings group 1: 0.077 A
21.1111.4891.133 Type of character. curve Settings group 1: IEC normal inverse
21.1111.4891.106 Time dial Settings group 1: 0.5
21.1111.4891.132 Additional time delay Settings group 1: 0 s
21.1111.4891.134 Reset Settings group 1: instantaneous

67 Dir.OC-3ph-A1

General
Number Settings Value
21.1461.2311.101 Emergency mode Settings group 1: no
21.1461.2311.102 Rotation angle of ref. volt. Settings group 1: 45 °
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Definite-T 1 \General
Number Settings Value
21.1461.8131.1 Mode Settings group 1: off
21.1461.8131.2 Operate & flt.rec. blocked Settings group 1: no
21.1461.8131.105 Directional mode Settings group 1: forward
21.1461.8131.8 Method of measurement Settings group 1: fundamental comp.
21.1461.8131.107 Non-directional pickup Settings group 1: no
21.1461.8131.104 Directional comparison Settings group 1: yes
21.1461.8131.106 Release via input signal Settings group 1: no
21.1461.8131.10 Blk. by meas.-volt. failure Settings group 1: yes
21.1461.8131.26 Dynamic settings All: no
21.1461.8131.3 Threshold Settings group 1: 0.64 A
21.1461.8131.4 Dropout ratio Settings group 1: 0.95
21.1461.8131.101 Dropout delay Settings group 1: 0 s
21.1461.8131.6 Operate delay Settings group 1: 0.3 s

Definite-T 2 \General
Number Settings Value
21.1461.8132.1 Mode Settings group 1: off
21.1461.8132.2 Operate & flt.rec. blocked Settings group 1: no
21.1461.8132.105 Directional mode Settings group 1: forward
21.1461.8132.8 Method of measurement Settings group 1: fundamental comp.
21.1461.8132.107 Non-directional pickup Settings group 1: at volt.< & mem.empty
21.1461.8132.104 Directional comparison Settings group 1: no
21.1461.8132.106 Release via input signal Settings group 1: no
21.1461.8132.10 Blk. by meas.-volt. failure Settings group 1: yes
21.1461.8132.26 Dynamic settings All: no
21.1461.8132.3 Threshold Settings group 1: 0.667 A
21.1461.8132.4 Dropout ratio Settings group 1: 0.95
21.1461.8132.101 Dropout delay Settings group 1: 0 s
21.1461.8132.6 Operate delay Settings group 1: 0.1 s

Inverse-T 1 \General
Number Settings Value
21.1461.8161.1 Mode Settings group 1: off
21.1461.8161.2 Operate & flt.rec. blocked Settings group 1: no
21.1461.8161.111 Directional mode Settings group 1: forward
21.1461.8161.8 Method of measurement Settings group 1: fundamental comp.
21.1461.8161.113 Non-directional pickup Settings group 1: no
21.1461.8161.110 Directional comparison Settings group 1: yes
21.1461.8161.112 Release via input signal Settings group 1: no
21.1461.8161.10 Blk. by meas.-volt. failure Settings group 1: yes
21.1461.8161.26 Dynamic settings All: no
21.1461.8161.3 Threshold Settings group 1: 0.64 A
21.1461.8161.130 Type of character. curve Settings group 1: IEC normal inverse
21.1461.8161.114 Min. time of the curve Settings group 1: 0 s
21.1461.8161.131 Reset Settings group 1: disk emulation
21.1461.8161.101 Time dial Settings group 1: 1
21.1461.8161.115 Additional time delay Settings group 1: 0 s

46 I2 1

General
Number Settings Value
21.321.2311.106 Reference value Settings group 1: rated current
21.321.2311.107 Current limitation Imax All: no
21.321.2311.104 Release current Settings group 1: 0.030 A

Definite-T 1
Number Settings Value
21.321.1981.1 Mode Settings group 1: off
21.321.1981.2 Operate & flt.rec. blocked Settings group 1: no
21.321.1981.3 Threshold Settings group 1: 10 %
21.321.1981.4 Dropout ratio All: 0.95
21.321.1981.101 Dropout delay Settings group 1: 0 s
21.321.1981.6 Operate delay Settings group 1: 5 s

Definite-T 2
Number Settings Value
21.321.1982.1 Mode Settings group 1: off
21.321.1982.2 Operate & flt.rec. blocked Settings group 1: no
21.321.1982.3 Threshold Settings group 1: 65 %
21.321.1982.4 Dropout ratio All: 0.95
21.321.1982.101 Dropout delay Settings group 1: 0 s
21.321.1982.6 Operate delay Settings group 1: 0.5 s
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27 Undervolt.-3ph 1

General
Number Settings Value
21.131.2311.104 Current-flow criterion Settings group 1: on
21.131.2311.101 Threshold I> Settings group 1: 0.03 A
21.131.2311.103 Stabilization counter Settings group 1: 0

Definite-T 1
Number Settings Value
21.131.421.1 Mode Settings group 1: on
21.131.421.2 Operate & flt.rec. blocked Settings group 1: no
21.131.421.10 Blk. by meas.-volt. failure Settings group 1: yes
21.131.421.9 Measured value Settings group 1: phase-to-ground
21.131.421.8 Method of measurement Settings group 1: fundamental comp.
21.131.421.101 Pickup mode Settings group 1: 1 out of 3
21.131.421.102 Pickup delay Settings group 1: no
21.131.421.3 Threshold Settings group 1: 57.000 V
21.131.421.4 Dropout ratio Settings group 1: 1.05
21.131.421.6 Operate delay Settings group 1: 0 s

Definite-T 2
Number Settings Value
21.131.422.1 Mode Settings group 1: off
21.131.422.2 Operate & flt.rec. blocked Settings group 1: no
21.131.422.10 Blk. by meas.-volt. failure Settings group 1: yes
21.131.422.9 Measured value Settings group 1: phase-to-phase
21.131.422.8 Method of measurement Settings group 1: fundamental comp.
21.131.422.101 Pickup mode Settings group 1: 1 out of 3
21.131.422.102 Pickup delay Settings group 1: no
21.131.422.3 Threshold Settings group 1: 71.5 V
21.131.422.4 Dropout ratio Settings group 1: 1.05
21.131.422.6 Operate delay Settings group 1: 0.5 s

59 Overvolt.-3ph 1

General
Number Settings Value
21.51.2311.101 Stabilization counter Settings group 1: 0

Definite-T 1
Number Settings Value
21.51.181.1 Mode Settings group 1: on
21.51.181.2 Operate & flt.rec. blocked Settings group 1: no
21.51.181.9 Measured value Settings group 1: phase-to-ground
21.51.181.8 Method of measurement Settings group 1: fundamental comp.
21.51.181.101 Pickup mode Settings group 1: 1 out of 3
21.51.181.3 Threshold Settings group 1: 70.000 V
21.51.181.4 Dropout ratio Settings group 1: 0.95
21.51.181.6 Operate delay Settings group 1: 0 s

Definite-T 2
Number Settings Value
21.51.182.1 Mode Settings group 1: on
21.51.182.2 Operate & flt.rec. blocked Settings group 1: no
21.51.182.9 Measured value Settings group 1: phase-to-ground
21.51.182.8 Method of measurement Settings group 1: fundamental comp.
21.51.182.101 Pickup mode Settings group 1: 1 out of 3
21.51.182.3 Threshold Settings group 1: 89.000 V
21.51.182.4 Dropout ratio Settings group 1: 0.95
21.51.182.6 Operate delay Settings group 1: 0.1 s

21 Distance prot. 1

General
Number Settings Value
21.901.2311.110 Zone timer start Settings group 1: on dist. pickup
21.901.2311.107 Dist. characteristic angle Settings group 1: 85 °
21.901.2311.105 Ground-fault detection Settings group 1: 3I0 or V0
21.901.2311.103 3I0> threshold value Settings group 1: 0.03 A
21.901.2311.102 V0> threshold value Settings group 1: 1.008 V
21.901.2311.104 3I0 pickup stabilization Settings group 1: 0.1
21.901.2311.108 Loop select. with ph-ph-g Settings group 1: block leading phase
21.901.2311.106 Parallel-line compensat. Settings group 1: no

UNDER VOLATGE - ONLY DR TRIGGERING NO CB TRIP
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Pickup Z<
Number Settings Value
21.901.3661.101 Min. phase-current thresh Settings group 1: 0.05 A
21.901.3661.102 Use ph-g load cutout All: no
21.901.3661.105 Use ph-ph load cutout All: no

Z 1
Number Settings Value
21.901.3571.1 Mode Settings group 1: on
21.901.3571.2 Operate & flt.rec. blocked Settings group 1: no
21.901.3571.121 Blocked if diff.prot.active Settings group 1: no
21.901.3571.11 1-pole operate allowed Settings group 1: yes
21.901.3571.101 Function mode Settings group 1: ph-gnd and ph-ph
21.901.3571.114 Zone-spec. residu. comp. Settings group 1: no
21.901.3571.109 Directional mode Settings group 1: forward
21.901.3571.102 X reach Settings group 1: 2.475 Ω
21.901.3571.103 R (ph-g) Settings group 1: 9.897 Ω
21.901.3571.104 R (ph-ph) Settings group 1: 1.320 Ω
21.901.3571.113 Zone-inclination angle Settings group 1: 0 °
21.901.3571.110 Operate delay (1-phase) Settings group 1: 0 s
21.901.3571.112 Operate delay (multi-ph.) Settings group 1: 0 s

Z 2
Number Settings Value
21.901.3572.1 Mode Settings group 1: on
21.901.3572.2 Operate & flt.rec. blocked Settings group 1: no
21.901.3572.121 Blocked if diff.prot.active Settings group 1: no
21.901.3572.11 1-pole operate allowed Settings group 1: no
21.901.3572.101 Function mode Settings group 1: ph-gnd and ph-ph
21.901.3572.114 Zone-spec. residu. comp. Settings group 1: no
21.901.3572.109 Directional mode Settings group 1: forward
21.901.3572.102 X reach Settings group 1: 3.713 Ω
21.901.3572.103 R (ph-g) Settings group 1: 10.000 Ω
21.901.3572.104 R (ph-ph) Settings group 1: 1.431 Ω
21.901.3572.113 Zone-inclination angle Settings group 1: 0 °
21.901.3572.110 Operate delay (1-phase) Settings group 1: 0.35 s
21.901.3572.112 Operate delay (multi-ph.) Settings group 1: 0.35 s

Z 3
Number Settings Value
21.901.3573.1 Mode Settings group 1: on
21.901.3573.2 Operate & flt.rec. blocked Settings group 1: no
21.901.3573.121 Blocked if diff.prot.active Settings group 1: no
21.901.3573.11 1-pole operate allowed Settings group 1: no
21.901.3573.101 Function mode Settings group 1: ph-gnd and ph-ph
21.901.3573.114 Zone-spec. residu. comp. Settings group 1: no
21.901.3573.109 Directional mode Settings group 1: forward
21.901.3573.102 X reach Settings group 1: 6.188 Ω
21.901.3573.103 R (ph-g) Settings group 1: 10.213 Ω
21.901.3573.104 R (ph-ph) Settings group 1: 1.641 Ω
21.901.3573.113 Zone-inclination angle Settings group 1: 0 °
21.901.3573.110 Operate delay (1-phase) Settings group 1: 1 s
21.901.3573.112 Operate delay (multi-ph.) Settings group 1: 1 s

Z 4
Number Settings Value
21.901.3574.1 Mode Settings group 1: on
21.901.3574.2 Operate & flt.rec. blocked Settings group 1: no
21.901.3574.121 Blocked if diff.prot.active Settings group 1: no
21.901.3574.11 1-pole operate allowed Settings group 1: no
21.901.3574.101 Function mode Settings group 1: ph-gnd and ph-ph
21.901.3574.114 Zone-spec. residu. comp. Settings group 1: no
21.901.3574.109 Directional mode Settings group 1: reverse
21.901.3574.102 X reach Settings group 1: 0.618 Ω
21.901.3574.103 R (ph-g) Settings group 1: 9.741 Ω
21.901.3574.104 R (ph-ph) Settings group 1: 1.168 Ω
21.901.3574.113 Zone-inclination angle Settings group 1: 0 °
21.901.3574.110 Operate delay (1-phase) Settings group 1: 0.35 s
21.901.3574.112 Operate delay (multi-ph.) Settings group 1: 0.35 s

87 Line diff. prot.

General
Number Settings Value
21.831.2311.1 Mode Settings group 1: on
21.831.2311.11 1-pole operate allowed Settings group 1: yes
21.831.2311.102 Min. current for release Settings group 1: 0 A
21.831.2311.104 Supervision Idiff All: yes: reporting only
21.831.2311.108 Action on Behavior = test Settings group 1: Test loc. device autom.

Vishram Bairwa
Text Box
YesYes

Vishram Bairwa
Text Box
Yes
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Remote trip. \General
Number Settings Value
21.831.5551.100 Transmitting Settings group 1: yes
21.831.5551.101 Receiving Settings group 1: yes

Remote trip. \Intertrip
Number Settings Value
21.831.5551.103 Send delay Settings group 1: 0.02 s
21.831.5551.104 Send prolongation Settings group 1: 0 s

I-DIFF
Number Settings Value
21.831.3451.1 Mode Settings group 1: on
21.831.3451.2 Operate & flt.rec. blocked Settings group 1: no
21.831.3451.3 Threshold Settings group 1: 0.083 A
21.831.3451.101 Threshold switch on Settings group 1: 0.1 A
21.831.3451.102 Delay 1-phase pickup Settings group 1: 0 s
21.831.3451.6 Operate delay Settings group 1: 0 s

I-DIFF fast 2
Number Settings Value
21.831.18211.1 Mode Settings group 1: on
21.831.18211.2 Operate & flt.rec. blocked Settings group 1: no
21.831.18211.3 Threshold Settings group 1: 2.00 A
21.831.18211.101 Threshold switch on Settings group 1: 3.82 A
21.831.18211.6 Operate delay Settings group 1: 0 s
21.831.18211.106 Delay 1-phase pickup Settings group 1: 0 s

Transformer
Number Settings Value
21.831.3541.101 Rated apparent power Settings group 1: 693 MVA
21.831.3541.103 Voltage vector group nb. Settings group 1: 0
21.831.3541.104 Current vector group nb. Settings group 1: 0
21.831.3541.105 Residual curr. elimination Settings group 1: yes

87 Stub diff. prot. 1

General
Number Settings Value
21.1431.2311.1 Mode Settings group 1: off

S-DIFF
Number Settings Value
21.1431.8401.1 Mode Settings group 1: off
21.1431.8401.2 Operate & flt.rec. blocked Settings group 1: no
21.1431.8401.3 Threshold Settings group 1: 0.160 A
21.1431.8401.6 Operate delay Settings group 1: 0 s

S-DIFF fast 2
Number Settings Value
21.1431.18241.1 Mode Settings group 1: off
21.1431.18241.2 Operate & flt.rec. blocked Settings group 1: no
21.1431.18241.3 Threshold Settings group 1: 0.533 A

68 P.swing blk \Zones to be blocked
Number Settings Value
21.5311.102 21 Distance prot. 1.Z 1 true
21.5311.102 21 Distance prot. 1.Z 2 true
21.5311.102 21 Distance prot. 1.Z 3 true
21.5311.102 21 Distance prot. 1.Z 4 true

68 P.swing blk
Number Settings Value
21.5311.1 Mode Settings group 1: on
21.5311.103 Max. blocking time Settings group 1: 2 s

85-21Perm.underr.

85-21Perm.unde \Send with
Number Settings Value
21.1281.5671.140 21 Distance prot. 1.Z 1 true

Vishram Bairwa
Text Box
Permissive Overreach
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Number Settings Value
21.1281.5671.140 21 Distance prot. 1.Z 2 false
21.1281.5671.140 21 Distance prot. 1.Z 3 false
21.1281.5671.140 21 Distance prot. 1.Z 4 false

85-21Perm.unde \Operate with
Number Settings Value
21.1281.5671.141 21 Distance prot. 1.pickup general false
21.1281.5671.141 21 Distance prot. 1.Z 1 false
21.1281.5671.141 21 Distance prot. 1.Z 2 true
21.1281.5671.141 21 Distance prot. 1.Z 3 false
21.1281.5671.141 21 Distance prot. 1.Z 4 false
21.1281.5671.141 receive (direct trip ) false

85-21Perm.unde
Number Settings Value
21.1281.5671.1 Mode Settings group 1: on
21.1281.5671.101 Send prolongation Settings group 1: 0.05 s
21.1281.5671.11 1-pole operate allowed Settings group 1: yes
21.1281.5671.102 Operate delay (1-phase) Settings group 1: 0 s
21.1281.5671.103 Operate delay (multi-ph.) Settings group 1: 0 s

Switch onto fault 1

Stage 1 \Configuration
Number Settings Value
21.1341.5941.102 50/51 OC-3ph-A1.Definite-T 1 false
21.1341.5941.102 50/51 OC-3ph-A1.Definite-T 2 false
21.1341.5941.102 50N/51N OC-gnd-A1.Definite-T 1 false
21.1341.5941.102 50N/51N OC-gnd-A1.Definite-T 2 false
21.1341.5941.102 67N GFP gnd.sys.1.Definite-T 1 false
21.1341.5941.102 67N GFP gnd.sys.1.Definite-T 2 false
21.1341.5941.102 67N GFP gnd.sys.1.Inverse-T 1 false
21.1341.5941.102 67 Dir.OC-3ph-A1.Definite-T 1 false
21.1341.5941.102 67 Dir.OC-3ph-A1.Definite-T 2 false
21.1341.5941.102 67 Dir.OC-3ph-A1.Inverse-T 1 false
21.1341.5941.102 21 Distance prot. 1.Z 1 true
21.1341.5941.102 21 Distance prot. 1.Z 2 true
21.1341.5941.102 21 Distance prot. 1.Z 3 false
21.1341.5941.102 21 Distance prot. 1.Z 4 false
21.1341.5941.102 50 OC high-speed 1.Standard 1 false

Stage 1
Number Settings Value
21.1341.5941.1 Mode Settings group 1: on
21.1341.5941.2 Operate & flt.rec. blocked Settings group 1: no
21.1341.5941.6 Operate delay Settings group 1: 0 s

2.hrm.det. gnd
Number Settings Value
21.22051.1 Mode All: off
21.22051.102 2nd harmonic content Settings group 1: 15 %

Standard 1
Number Settings Value
21.971.3901.1 Mode Settings group 1: on
21.971.3901.101 Activation Settings group 1: only with binary signal
21.971.3901.3 Threshold Settings group 1: 0.667 A
21.971.3901.4 Dropout ratio Settings group 1: 0.9

Line 1\Ciruit-breaker interaction

Protection group Circuit-breaker group(s)
Line 1\ 50/51 OC-3ph-A1\ Definite-T 1 Circuit breaker 1:Circuit breaker 1:Trip
Line 1\ 50/51 OC-3ph-A1\ Definite-T 2 Circuit breaker 1:Circuit breaker 1:Trip
Line 1\ 50N/51N OC-gnd-A1\ Definite-T 1 Circuit breaker 1:Circuit breaker 1:Trip
Line 1\ 50N/51N OC-gnd-A1\ Definite-T 2 Circuit breaker 1:Circuit breaker 1:Trip
Line 1\ 67N GFP gnd.sys.1\ Definite-T 1 Circuit breaker 1:Circuit breaker 1:Trip
Line 1\ 67N GFP gnd.sys.1\ Definite-T 2 Circuit breaker 1:Circuit breaker 1:Trip
Line 1\ 67N GFP gnd.sys.1\ Inverse-T 1 Circuit breaker 1:Circuit breaker 1:Trip
Line 1\ 67 Dir.OC-3ph-A1\ Definite-T 1 Circuit breaker 1:Circuit breaker 1:Trip
Line 1\ 67 Dir.OC-3ph-A1\ Definite-T 2 Circuit breaker 1:Circuit breaker 1:Trip
Line 1\ 67 Dir.OC-3ph-A1\ Inverse-T 1 Circuit breaker 1:Circuit breaker 1:Trip
Line 1\ 46 I2 1\ Definite-T 1 Circuit breaker 1:Circuit breaker 1:Trip
Line 1\ 46 I2 1\ Definite-T 2 Circuit breaker 1:Circuit breaker 1:Trip

50 OC high-speed 1 / STUB PROTECTION

Vishram Bairwa
Text Box
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Protection group Circuit-breaker group(s)
Line 1\ 27 Undervolt.-3ph 1\ Definite-T 1 Circuit breaker 1:Circuit breaker 1:Trip
Line 1\ 27 Undervolt.-3ph 1\ Definite-T 2 Circuit breaker 1:Circuit breaker 1:Trip
Line 1\ 59 Overvolt.-3ph 1\ Definite-T 1 Circuit breaker 1:Circuit breaker 1:Trip
Line 1\ 59 Overvolt.-3ph 1\ Definite-T 2 Circuit breaker 1:Circuit breaker 1:Trip
Line 1\ 21 Distance prot. 1\ Z 1 Circuit breaker 1:Circuit breaker 1:Trip
Line 1\ 21 Distance prot. 1\ Z 2 Circuit breaker 1:Circuit breaker 1:Trip
Line 1\ 21 Distance prot. 1\ Z 3 Circuit breaker 1:Circuit breaker 1:Trip
Line 1\ 21 Distance prot. 1\ Z 4 Circuit breaker 1:Circuit breaker 1:Trip
Line 1\ 87 Line diff. prot.\ General Circuit breaker 1:Circuit breaker 1:Trip
Line 1\ 85-21Perm.underr.\ 85-21Perm.unde Circuit breaker 1:Circuit breaker 1:Trip
Line 1\ Switch onto fault 1\ Stage 1 Circuit breaker 1:Circuit breaker 1:Trip
Line 1\ 87 Stub diff. prot. 1\ General Circuit breaker 1:Circuit breaker 1:Trip
Line 1\ 50 OC high-speed 1\ Standard 1 Circuit breaker 1:Circuit breaker 1:Trip

*Setting marked as favorite setting

sp Setting marked as specific setting



400kV BHADLA SUBSTATION

ADANI GREEN ENERGY LIMITED

We reserve all rights in this document and in the information contained therein. Reproduction use or disclosure to third parties without express
authority is strictly forbidden. Copyright © by Hitachi Energy India Limited.

“Disclaimer – Unauthorized access
The offered solution may be accessed through the customer network and therefore represents a danger which poses a potential threat of
intrusion by unauthorized parties. Therefore, Hitachi Energy India Limited strongly recommends that the customer insures/implements
necessary protection measures against the possibility of such unauthorized access.
Hitachi Energy India Limited disclaims any responsibility and shall under no circumstances be liable for damages or malfunctions caused by
external intrusion of any kind whatsoever."

ADANI GREEN ENERGY LIMITED
(ADANI RENEWABLES)

400kV BADISID SUBSTATION TRANSFORMER
PROTECTION RELAY SETTING CALCULATION



400kV BADISID SUBSTATION TRANSFORMER PROTECTION RELAY SETTING CALCULATION

CUSTOMER

NEPAL ELECTRICITY AUTHORITY.
DEPT.

PG-GAS
DOCUMENT ID.

1MNS500735-CGAA
REV.

01
LANG.

En
PAGE 

2/64
PROJECT
400kV BADISID SUBSTATION TRANSFORMER PROTECTION RELAY SETTING CALCULATION

PREP.
SS

APPR.

PN
DATE
02-AUG-24

© 2024 Hitachi Energy. All rights reserved.

DOCUMENT 400kV BADISID SUBSTATION TRANSFORMER PROTECTION RELAY SETTING
CALCULATION

PROJECT 400kV BHADLA SUBSTATION

SUBSTATION 400kV BHADLA SUBSTATION

CLIENT ADANI GREEN ENERGY LIMITED

SUPPLIER HITACHI ENERGY INDIA LIMITED

PO / LOA No. IDTO-VI/ Adani Green-400 kV at Badi Sid - Rajasthan /PGGA/CRP & SAS

HEIL SO REF. 3100139976, 1MNS500950-PDAA

Revisions:

Rev. Prep. / Appr. Description Date
00 SS / PN                     First Submission 31-May-2024
01 SS / PN                     Revised as per customer comments 02-Aug-24



General data

Relay Details

Relay Model Ref = RET670
Relay Frequency = 50
Ordering Code = 670*2.2.1

Bay Details

Bay Name = Trafo-1, 2
Bay Reference = 400/33/33kV TRANSFORMER C&R PANEL

Transformer Details

Rated Power = 330.0 / 165.0 / MVA
Voltage Ratio = 400 / 33 / 33 kV
Normal Tap No Load Voltage OLTC1 = 400 kV
Vector Group = YNa0yn0
% Impedance at 75°c = 15.0 (at 165 MVA base)
Frequency: = 50 Hz

HV Winding (W1) Detail
CT ratio = 2000-1000-500/1
CT ratio - Adopted = / 1 A
CT Class = PS
Rated Power = 330 MVA
Rated Voltage = 400 kV
CTStarPoint = To Object

MV Winding (W2) Detail
CT ratio = 3150/1
CT ratio - Adopted = / 1 A
CT Class = PS
Rated Power = 165 MVA
Rated Voltage = kV
CTStarPoint = To Object

LV Winding (W3) Detail
CT ratio = 3150/1
CT ratio - Adopted = / 1 A
CT Class = PS
Rated Power = 165 MVA
Rated Voltage = 33 kV
CTStarPoint = To Object

Rated Current

HV = Rated Power / (( 3) * Rated Voltage)
= (330x 10^6) / ( ( 3) x 400 x 10^3)
= 476 A

MV = Rated Power / ( ( 3) * Rated Voltage
= (165x 10^6) / ( ( 3) x 33 x 10^3)
= A

LV = Rated Power / ( ( 3) * Rated Voltage
= (165x 10^6) / ( ( 3) x 33 x 10^3)
= A

2887

3150

1000

3150

2887

33.00
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Global Base Values GBASVAL

GBASVAL:1  (HV Rated current)

Ubase = 400 kV
Ibase = 476 A
Sbase = 330.0 MVA

GBASVAL:2  (LV Rated current)

Ubase = kV
Ibase = A
Sbase = 165.0 MVA

GBASVAL:3 (HV CT Ratio)

Ubase = 400.0 kV
Ibase = A
Sbase = MVA

GBASVAL:4 (LV CT Ratio)

Ubase = 33 kV
Ibase = 3150 A
Sbase = MVA

GBASVAL:5 ( HV SEF)

Ubase = 400.0 kV
Ibase = 1000 A
Sbase = MVA

GBASVAL:6 (LV CT ratio- REF/SEF)

Ubase = 33 kV
Ibase = 4000 A
Sbase = MVA

692.8

180.0

692.8

228.6

1000

2886.8
33



Transformer differential protection:T3WPDIF 87OT( Transformer Overall Differential)
HV AIS Bkr CTR-1000/1

A. Setting of minimum differential operating current LV SWGR Bkr CTR-3150/1

Differential curent error at rated load current in different tap positions

CT Error ( HV & LV Assumed) = 5 %
Relay Error (As per technical data of the relay) = 1 %

= %
Based on the above considered criteria the selected Idmin value as follows:

IdMin = 20 %
IdMin = 0.20 *Ibase

Ibase = 476 A

B. Setting of cross-over point between slope 1 and slope 2
This section corresponds to normal load currents - upto the max. values of normal load currents. Here, the

setting of diiferential current corresponds to Idmin i.e. basic differential current setting which determines
the pickup of the relay. As per the recommendation of the relay manual, the same setting is selected as default -
Restraint current upto 125% of the base current.

EndSection1 = Ibase

setting is selected as default - 40%
SlopeSection2 = *Ibias

D. Setting of cross-over point between slope 2 and slope 3
The section corresponds to currents above normal load currents, and to provide stability for high-resistive

faults under heavy load conditions.
EndSection2 = 3 Ibase
Idiff Value at End Section 2 = SlopeSection2 x EndSection2

= 0.9

E. Setting of slope 2 stabilisation
This is higher % bias setting applied for Restraint currents above End section 2 - to provide stability for

 heavy through fault currents.As per recommendation of relay manual, same setting is selected as default - 80%
SlopeSection3 = *Ibias

F. Unrestrained operation level
As per the Application manual(AM) Unrestrained operation level has

default value of IdUnre = 10pu, which is typically acceptable for most of standard power transformer applications.
Hence the considered Setting of minimum differential operating current for unrestraint step
HV Through fault current = HV Full load currrent / % Impedance

17.110

Total Error (In terms of % of the rated current
of the transformer) = 11.11 + 5 + 1

Maximum error due to OLTC (at tap 17 the
Rated Current) = 11.110 %

%Error in Ibase
0.000476.33 - ( 5773.68 * (33 / 400 )) =0.0014

 IDIFF

-9.090433.03 - ( 5773.68 * (33 / 400 )) =-43.2986

 ILV+IMVTap Position
476.3 5773.7
433.0 5773.7

1.25

40%

80%
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529.3 5773.7 11.110529.25 - ( 5773.68 * (33 / 400 )) =52.9214

The basic setting defines the pick-up setting of the differential protection for internal faults. The lowest
possible value should be chosen to enable it to detect the worst-case faults. However, there can be small
differential current during normal operation, which may result in tripping.

 To assure that the load current does not cause unwanted operation, IdMin is set based on the calculation
below.

9
1

17

 IHV
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= (476.33 / (15/100))
= A

Considering 120% of through fault = 3175.53 x 1.2
Current = A

=

Thus I dunre setting proposed = *Ibase

G. Setting the operation of Cross Blocking logic
The meaning of Cross-blocking is that the 2nd and 5th harmonic blocking in one phase will also block

 the differential function in other phases.
OpCrossBlock = On

H.Set the second and fifth harmonic stabilizing level when transformers are inside the zone
Setting considered as per Manual

I2/I1Ratio = %
I5/I1Ratio = %

I. Set the operation of Negative sequence differential protection!
NegSeqDiff - Negative sequence fault discriminator is an important compliment to the precentage

restrained differential function. As it is directional, it can distinguish between external and internal faults; 
also at difficult conditions such as CT saturation.

OpNegSeqDiff = Off

J. Setting of minimum negative sequence differential current level
The negative seuqence currents are compared if above the set threshold value IminNegSeq. If either

these sums is below the threshold, no comparision is made. Neither internal, nor external fault will be declared
in this case. As per Relay manual recommendation, default value of 0.04xIbase can be used if no special account. 
considerations such as e.g. extremely week sources must be taken into

IMinNegSeq = *Ibase As per Manual

K. Setting of the Relay operating angles.
This is the setting of the relay operating angle of the negative sequence Ibased internal / external

fault discriminator. The directional test is made such that, the phase angle of the sum of Local negative 
sequence currents is compared to the phase angle of the sum of remote negative sequence currents. 
Ideally, the angle is 0 degree for internal faults and 180 degree for external faults.
However, considering for safety margin, because of errors caused by CT saturation as well as different 
phase angles of sources, we set the Relay operate angle setting to 60 degrees default.

NegSeqROA = 60 As per Manual

25

0.04

8

9

15

3810.636

3175.53



Restrained differential function characteristic

As per the Manual

Adopted Curve
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Overexcitation protection: OEXPVPH

GlobalBaseSel =

Operation: The operation of the Overexcitation protection

Operation =

MeasuredU: The phases involved in the measurement are set here. Normally the three phase measurement
measuring the positive sequence voltage should be used but when only individual VT's are used a single
phase-to-phase can be used.

MeasuredU =

MeasuredI: The phases involved in the measurement are set here. MeasuredI: must be in accordance with
MeasuredU.

MeasuredI =

V/Hz>: Operating level for the inverse characteristic, IEEE or tailor made. The operation is based on
the relation between rated voltage and rated frequency and set as a percentage factor. Normal setting
is around 108-110% depending of the capability curve for the transformer/generator.

V/Hz> = %UB/f

V/Hz>>: Operating level for the tMin definite time delay used at high overvoltages. The operation is
based on the relation between rated voltage and rated frequency and set as a percentage factor.
Normal setting is around 110-180% depending of the capability curve of the transformer/generator.
Setting should be above the knee-point when the characteristic starts to be straight on the high side.

V/Hz>> = %UB/f

XLeak: The transformer leakage reactance on which the compensation of voltage measurement with load
current is based. The setting shall be the transformer leak reactance in primary ohms. If no current
compensation is used (mostly the case) the setting is not used.

XLeak = Ohm

TrPulse: The length of the trip pulse. Normally the final trip pulse is decided by the trip function block.
A typical pulse length can be 50 ms.

TrPulse = s

Cu
sel

CureveType = TailorMade

If CurveType selected as IEEE, then the operating time will be calculated by following equation,

top =

2

On

140

L1L2

L1L2

120

0.8

0.075

0.1
Stand by earth fault, settings given here are only provisional. The settings are to be co-ordinated with
downstream relays, the settings should be corrected at site to ensure proper coordination.
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Where:
M relative excitation
k time multiplier for inverse time function

kForIEEE: The time constant for the inverse characteristic. Select the one giving the best match to the
transformer capability.

KForIEEE =

If CurveType selected as TrailorMode, then the operating time will be based on the setting from t1 to t6

The interval between V/Hz>> and V/Hz> is automatically divided up in five equal steps, and the time delays
t2 to t5 will be allocated to these values of overexcitation. In this application, each step will be (-) /5 = 0%.
The setting of time delays t1 to t6 are listed below.

t1 = s
t2 = s
t3 = s
t4 = s
t5 = s
t6 = s

tCooling: The cooling time constant giving the reset time when voltages drops below the set value.
Shall be set above the cooling time constant of the transformer. The default value is recommended to be
used if the constant is not known.

tCooling = s

tMin: The operating times at voltages higher than the set V/Hz>>. The setting shall match capabilities on
these high voltages. Typical setting can be 1-10 second.

tMin = s

tMax: For overvoltages close to the set value times can be extremely long if a high K time constant is used.
A maximum time can then be set to cut the longest times. Typical settings are 1800-3600 seconds (30-60 minutes)

tMax = s

AlarmLevel: Setting of the alarm level in percentage of the set trip level. The alarm level is normally set
at around 98% of the trip level.

AlarmLevel = %

tAlarm = s

6

0

100
50
30
15

3

1200

2

100

95

10

tAlarm: Setting of the time to alarm is given from when the alarm level has been reached. Typical setting is 5
seconds.



Overexcitation Curve

0.8

Stand by earth fault, settings given here are only provisional. The settings are to be co-ordinated with downstream relays,
the settings should be corrected at site to ensure proper coordination.
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Setting of Thermal overload protection function (THL) ( Only for Alarm purpose, not for tripping)

The thermal overload in some cases is not detected by other protection functions, and the introduction of thermal 
overload protection (THL) allows the protected circuit to operate closer to thermal limits.

Activation of the Thermal overload protection function
Operation = On

Setting of the base current Ibase for the function on which the current levels are based
Ibase =

Setting of load current (in % of Ibase) leading to Tref temperature - Iref:
As per the recommendations, this current should be set to the maximum steady state current allowed for the equipment 
under emergency operation (a few hours per year)

Now, maximum continous current capacity of transformer
Imax = ( Assuming an allowed continuous 10% overload )

The same Iref current expressed as = 523.963 / 476.33 A
=

Thus, selected setting for Iref = Ibase
Thus, selected setting for Iref = Ibase

Setting for End temperature rise above ambient temperature of the line when loaded with Iref - Tref:
This is reference temperature corresponding to steady state current Iref -  90 deg C.

1
Thus, Selected setting for Tref = 90 ºC

Setting of Current multiplier when function is used for two or more lines - Imult:
If the protection measures one of a number of parallel line circuits, the number of parallel line circuits is given in
this setting. Since, here the relay measures only for single feeder, the same setting will be 1.

Selected setting for Imult = 1

tth = 1 Permissible 1-s current
min 60 Permissible continous curre

= 1
60

Setting for temperature level for Trip - TripTemp:
This is the temperature value for trip of the protected circuit. As per cable datasheet, the same is stated as 90 deg C.

Thus, selected setting for TripTemp = 100 ºC

Setting for temeprature level for alarm - AlarmTemp:
This is the temperature value for alarm of the protected circuit. This signal is used to provide warning before the
circuit is tripped. Therefore, the setting shall be lower than the trip level. It shall at the same time be higher than the
maximum conductor temperature at normal operation.
As per the cable datasheet, max. permissible continous conductor temperature

= 90 ºC

Thus, selected setting for AlarmTem = 90 ºC

Setting of temperature for reset of lockout after trip - ReclTemp:
This is the temperature where lockout signal LOCKOUT from the function is released. When the thermal overload
protection trips a lock-out signal is activated. This signal is intended to block switch in of the protected circuit as long
as the conductor temperature is high. The signal is released when the estimated temperature is below the set value.
This temperature value should be choosen below the alarm temperature.
As per the cable datasheet, temperature for normal operation

= 80 ºC
Thus, selected setting for ReclTemp = 80 ºC
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Setting of trip pulse length - tpulse:
Selected setting for tpulse =

Activate the external Ambient temperature measurement (when provided through mA input)
AmbSens = Off

Setting of Ambient temperature used when AmbiSens is set to Off - DefaultAmbTemp:
DefaultAmbTemp = 40 ºC

Setting of the temperature raise, from ambient, of the line to be used at start - DefaultTemp:
DefaultTemp = 50 ºC

0.10 sec



LV1 & LV2 High Impedance Restricted Earth Fault Protection:- 33 kV

 Transformer Details

Power Rating = MVA
MV Voltage Rating = kV
MV Neutral Grounding Type = Solid
% Impedance = %
Full load Current = A

LV Side CT Details:

CT Ratio = 4000/1 A
CT Adoptted Primary Rating = A
CT Secondary Rating = 1 A
CT Resistance = Ohm
CT Knee Point Voltage = V
CT Magnetising Current @Vk = mA

LV Neutral Side CT Details:

CT Ratio = 4000/1 A
CT Adoptted Primary Rating = A
CT Secondary Rating = 1 A
CT Resistance = Ohm
CT Knee Point Voltage = V
CT Magnetising Current @Vk = mA

LV Side Lead Resistance Details:

Lead Resistance at 750 C /kM = Ohm/kM (Assumed)
Length of Lead of two path
 (Wire loop length across CT to Relay) = Meter
Relay Details

Relay Type = RET670
Relay Burden = VA
Relay Order Code = -
Relay Serial No = 0

REF Pickup Setting

REF Function = On
Relay Pickup Setting = 10 %

Calculations:
Calculation of Fault MVA (Sf) = MVA/%Impedance

= (165)/(15/100)
= MVA

Calculation of Fault Current (If) = (Sf*1000)/( 3*kV)
= (1100*1000)/(1.732*33)
= A

200

0.02

1100

19245

7

165
33

15.00
2886.8

4000

500
30

4000

13.0

500
30

13.0
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Calculation of LV Lead Resiatance (Rl) = Lead Resitance per kM*Length of Lead
= 7*(200/1000)
= Ohm

Calculation of LV CT Secondary Loop Resiatance (Rloop) = Rct+Rl+Rb
=
= Ohm

Calculation of Stabilising Voltage(Vstab) = Rloop*If
= 14.42*(19245.01/(4000/1))
= V

V
By considering a margin of 50% for Field measurements,

Vstab = V

The magnetizing curve of the CT is assumed to be linear. The magnetizing current at
the stabilizing voltage can be estimated as:

Calculation of Magnetising Current @Vstab (Imstab) = (Vstab/Vk)*Im
= (105/500)*(0.03)
= mA

To obtain adequate protection stability,of the sum of magnetizing currents of all connected CTs.
the setting current Irs must be at the minimum of the sum of magnetizing currents of all connected CTs

Number of CT's =

Calculation Sum of Magnetising Current (Imsum) = No.of Ct's*Imstab
=
= mA

Relay setting should be greater than Imsum.

Adopted Setting for realy (Irs) = 10 % of FLC
= A

With safety marging = A
Selected relay setting 100mA is greater than 25.2mA

The resistance of the stabilizing resistor is calculated as follows

Calculation of Stabilising Resistor (Rstab) = Vstab/Irs
= 105/(0.1)
= Ohm

Thermal Rating of stabilising resistor:

Calculation of Power Rating of Stabilising Resistor (Pstab) = Vk 2 /(Rstab*10)

= 600^2/(1050*10)
= W

Half Second Power Rating (Phalf) = Vf2/Rstab
= W

34.286

3362.6

14.4

69.38
70

105

4*6.3
25.20

0.07

1050

4

0.10

6.300

1.40

13+1.4+0.02



Residual overcurrent protection, four steps: EF4PTOC

HV STAND BY EARTH FAULT PROTECTION  51NS

CT Ratio / Base Current = 1000  / 1A

Full load current = A

Fault Current = 3175.53 A

Direction mode of step-1 = Non-Directional

Pickup Current = 200 A

Operate Level of Step-1 = %IB
TMS = 0.25

Operating Characteristics of Step-1 = IEC Normal Inverse

LV-1 & LV-2 STAND BY EARTH FAULT PROTECTION 51NS

CT Ratio / Base Current = 4000  / 1A

Full load current = A

Fault Current = 19245.60 A

Direction mode of step-1 = Non-Directional

Pickup Current = 1000 A

Operate Level of Step-1 = %IB
TMS = 0.20

Operating Characteristics of Step-1 = IEC Normal Inverse

Disabled all other steps:

Stand-by earth fault settings values revised here from customer comments, HV it is coming-42% and LV- 35% of full load current of the
Transformer, both are looking high and not recommended.

0.25

0.20

476.33

2886.84
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General data

Relay Details

Relay Model Ref = RET670
Relay Frequency = 50
Ordering Code = 670*2.2.1

Bay Details

Bay Name = Trafo-1, 2
Bay Reference = 400/33/33kV TRANSFORMER C&R PANEL

Transformer Details

Rated Power = 330.0 / 165.0 / MVA
Voltage Ratio = 400 / 33 / 33 kV
Normal Tap No Load Voltage OLTC1 = 400 kV
Vector Group = YNa0yn0
% Impedance at 75°c = 15.0 (at 165 MVA base)
Frequency: = 50 Hz

HV Winding (W1) Detail
CT ratio = 2000-1000-500/1
CT ratio - Adopted = / 1 A
CT Class = PS
Rated Power = 330 MVA
Rated Voltage = 400 kV
CTStarPoint = To Object

MV Winding (W2) Detail
CT ratio = 4000/1
CT ratio - Adopted = / 1 A
CT Class = PS
Rated Power = 165 MVA
Rated Voltage = kV
CTStarPoint = To Object

LV Winding (W3) Detail
CT ratio = 4000/1
CT ratio - Adopted = / 1 A
CT Class = PS
Rated Power = 165 MVA
Rated Voltage = 33 kV
CTStarPoint = To Object

Rated Current

HV = Rated Power / (( 3) * Rated Voltage)
= (330x 10^6) / ( ( 3) x 400 x 10^3)
= 476 A

MV = Rated Power / ( ( 3) * Rated Voltage
= (330x 10^6) / ( ( 3) x 33 x 10^3)
= A

LV = Rated Power / ( ( 3) * Rated Voltage
= (165x 10^6) / ( ( 3) x 33 x 10^3)
= A

2887

4000

1000

4000

2887

33.00
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Global Base Values GBASVAL

GBASVAL:1  (HV Rated current)

Ubase = 400 kV
Ibase = 476 A
Sbase = 330.0 MVA

GBASVAL:2  (LV Rated current)

Ubase = kV
Ibase = A
Sbase = 165.0 MVA

GBASVAL:3 (HV CT Ratio)

Ubase = 400.0 kV
Ibase = A
Sbase = MVA

GBASVAL:4 (LV CT Ratio)

Ubase = 33 kV
Ibase = 4000 A
Sbase = MVA

GBASVAL:5 ( HV SEF)

Ubase = 400.0 kV
Ibase = 1000 A
Sbase = MVA

GBASVAL:6 (LV CT ratio- REF/SEF)

Ubase = 33 kV
Ibase = 4000 A
Sbase = MVA

692.8

228.6

692.8

228.6

1000

2886.8
33



Transformer differential protection:T3WPDIF 87T (Transformer Differential)
HV Bushing  CTR-1000/1

A. Setting of minimum differential operating current LV Bushing CTR-4000/1

Differential curent error at rated load current in different tap positions

CT Error ( HV & LV Assumed) = 5 %
Relay Error (As per technical data of the relay) = 1 %

= %
Based on the above considered criteria the selected Idmin value as follows:

IdMin = 20 %
IdMin = 0.20 *Ibase

Ibase = 476 A

B. Setting of cross-over point between slope 1 and slope 2
This section corresponds to normal load currents - upto the max. values of normal load currents. Here, the

setting of diiferential current corresponds to Idmin i.e. basic differential current setting which determines
the pickup of the relay. As per the recommendation of the relay manual, the same setting is selected as default -
Restraint current upto 125% of the base current.

EndSection1 = Ibase

setting is selected as default - 40%
SlopeSection2 = *Ibias

D. Setting of cross-over point between slope 2 and slope 3
The section corresponds to currents above normal load currents, and to provide stability for high-resistive

faults under heavy load conditions.
EndSection2 = 3 Ibase
Idiff Value at End Section 2 = SlopeSection2 x EndSection2

= 0.9

E. Setting of slope 2 stabilisation
This is higher % bias setting applied for Restraint currents above End section 2 - to provide stability for

 heavy through fault currents.As per recommendation of relay manual, same setting is selected as default - 80%
SlopeSection3 = *Ibias

F. Unrestrained operation level
As per the Application manual(AM) Unrestrained operation level has

default value of IdUnre = 10pu, which is typically acceptable for most of standard power transformer applications.
Hence the considered Setting of minimum differential operating current for unrestraint step
HV Through fault current = HV Full load currrent / % Impedance

17.110

Total Error (In terms of % of the rated current
of the transformer) = 11.11 + 5 + 1

Maximum error due to OLTC (at tap 17 the
Rated Current) = 11.110 %

%Error in Ibase
0.000476.33 - ( 5773.68 * (33 / 400 )) =0.0014

 IDIFF

-9.090433.03 - ( 5773.68 * (33 / 400 )) =-43.2986

 ILV+IMVTap Position
476.3 5773.7
433.0 5773.7

1.25

40%

80%
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529.3 5773.7 11.110529.25 - ( 5773.68 * (33 / 400 )) =52.9214

The basic setting defines the pick-up setting of the differential protection for internal faults. The lowest
possible value should be chosen to enable it to detect the worst-case faults. However, there can be small
differential current during normal operation, which may result in tripping.

 To assure that the load current does not cause unwanted operation, IdMin is set based on the calculation
below.

9
1
17

 IHV
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= (476.33 / (15/100))
= A

Considering 120% of through fault = 3175.53 x 1.2
Current = A

=

Thus I dunre setting proposed = *Ibase

G. Setting the operation of Cross Blocking logic
The meaning of Cross-blocking is that the 2nd and 5th harmonic blocking in one phase will also block

 the differential function in other phases.
OpCrossBlock = On

H.Set the second and fifth harmonic stabilizing level when transformers are inside the zone
Setting considered as per Manual

I2/I1Ratio = %
I5/I1Ratio = %

I. Set the operation of Negative sequence differential protection!
NegSeqDiff - Negative sequence fault discriminator is an important compliment to the precentage

restrained differential function. As it is directional, it can distinguish between external and internal faults; 
also at difficult conditions such as CT saturation.

OpNegSeqDiff = Off

J. Setting of minimum negative sequence differential current level
The negative seuqence currents are compared if above the set threshold value IminNegSeq. If either

these sums is below the threshold, no comparision is made. Neither internal, nor external fault will be declared
in this case. As per Relay manual recommendation, default value of 0.04xIbase can be used if no special account. 
considerations such as e.g. extremely week sources must be taken into

IMinNegSeq = *Ibase As per Manual

K. Setting of the Relay operating angles.
This is the setting of the relay operating angle of the negative sequence Ibased internal / external

fault discriminator. The directional test is made such that, the phase angle of the sum of Local negative 
sequence currents is compared to the phase angle of the sum of remote negative sequence currents. 
Ideally, the angle is 0 degree for internal faults and 180 degree for external faults.
However, considering for safety margin, because of errors caused by CT saturation as well as different 
phase angles of sources, we set the Relay operate angle setting to 60 degrees default.

NegSeqROA = 60 As per Manual

25

0.04

8

9

15

3810.636

3175.53



Restrained differential function characteristic

As per the Manual

Adopted Curve
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Directional phase overcurrent protection, four steps: OC4PTOC

Settings recommended :

CT Ratio / Base Current = 1000 /1A

Full load Current = A

Fault Current = 3285.03 A

Direction mode of step-1 = Non-Directional

Operating Current = 600 A

Phase Overcurrent Operate Level of Step-1 = %IB

Required Operating time = 1.00 s

Time multiplier of Step-1 = 0.25 s

Operating Characteristics of Step-1 = IEC Normal Inverse

Direction mode of step-2 = Non-Directional

Operating Current = 3500 A

Phase Overcurrent Operate Level of Step-2 = %IB

Definte Time Delay of Step-2 = s

Operating Characteristics of Step-2 = IEC Def. Time

Disabled all other steps:

Direction mode of step-3 = Off

Direction mode of step-4 = Off

Note: Operating current, TMS and trip time delay values are revised as per customer comments

60

476.33

0.15

350
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Directional residual overcurrent protection, four steps: EF4PTOC

Settings recommended :

CT Ratio / Base Current = 1000 /1A

Full load Current = A

Fault Current = A

Direction mode of step-1 = Non-Directional

Operating Current = 100 A

Phase Overcurrent Operate Level of Step-1 = %IB

Required Operating time = 0.57 s

= 1905.3 A

Time Multiplier Setting K =

Time multiplier of Step-1 = 0.25 s

Operating Characteristics of Step-1 = IEC Normal Inverse

Direction mode of step-2 = Non-Directional

Operating Current = 1500 A

Residual Overcurrent Operate Level of Step-2 = %IB

Definte Time Delay of Step-2 = s

Operating Characteristics of Step-2 = IEC Def. Time

Disabled all other steps:

Direction mode of step-3 = Off

Direction mode of step-4 = Off

Note: Operating current, TMS and trip time delay values are revised as per customer comments

3285.03

476.33

10.00

(Treq*(IF/Is)^0.02-1)/0.14

150

0.15

Note: The IDMT curve shall saturate if the fault current more than 20 times of pickup current. 20 times of set current considered
for TMS calculation.

Fault Current considered
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Setting of two step Under-voltage protection function ( UV2PTUV) ( Only for Alarm not for tripping)
The two-step Undervoltage function is used for supervision and detection of abnormal conditions.

Activation of the Under-voltage function
Operation = On

ConnType:

Selected setting for ConnType = PhN DFT

Setting of the Base voltage level on which the voltage settings are based
Ubase = 400 kV

Setting of parameters for stage1

OperationStep1 = On

Selected setting for Characterist1 = Definite Time

Selected setting for OpMode1 = 1out of 3

Selected setting for U1< = 90 %Ubase

Selected setting for def.time delay t1 = 0.00 Sec

PGGA-2875
PROTECTION  RELAY SETTING CALCULATION Contract No. 3100139976, IN-56423232

TRANSFORMER DIFFERENTIAL PROTECTION-RET670-2Date 2-Aug-24

Sets whether the measurement shall be phase to earth fundamental value (PhG), phase to phase
fundamental value (PhPh), phase to earth RMS value (PhG RMS) or phase to phase RMS value (PhPh RMS).
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Setting of two step Over-voltage protection function ( OV2PTOV)
The two-step overvoltage function is used for supervision and detection of abnormal conditions.

Activation of the over-voltage function

ConnType:

Selected setting for ConnType = PhN DFT

Setting of the Base voltage level on which the voltage settings are based
Ubase = 400

Setting of parameters for stage1 ( For Alarm)

OperationStep1 = On

Selected setting for Characterist1 = Definite Time

Selected setting for OpMode1 = 1out of 3

Selected settingFuse Failure Supervision = 110 %Ubase

Selected setting for def.time delay t1 = 5.00 Sec

 Setting of parameters for stage2 ( For Trip)

OperationStep2 = On

Selected setting for Characterist2 = Definite Time

Selected setting for OpMode2 = 1out of 3

Selected setting for U2> = 140 %Ubase
Selected setting for def. time delay t2 = 0.10 Sec

PGGA-2875
PROTECTION  RELAY SETTING CALCULATION Contract No. 3100139976, IN-56423232

TRANSFORMER DIFFERENTIAL PROTECTION-RET670-2Date 2-Aug-24

Sets whether the measurement shall be phase to earth fundamental value (PhG), phase to phase
fundamental value (PhPh), phase to earth RMS value (PhG RMS) or phase to phase RMS value (PhPh RMS).
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HV High Impedance Restricted Earth Fault Protection:-

Transformer Details

Power Rating = MVA
HV Voltage Rating = kV
HV Neutral Grounding Type = Solid
% Impedance = %
Full load Current = A

Phase Side CT Details:

CT Ratio = 1000/1 A
CT Adoptted Primary Rating = A
CT Secondary Rating = 1 A
CT Resistance = 3.5 Ohm
CT Knee Point Voltage = V
CT Magnetising Current @Vk = mA

Neutral Side CT Details:

CT Ratio = 1000/1 A
CT Adoptted Primary Rating = A
CT Secondary Rating = 1 A
CT Resistance = Ohm
CT Knee Point Voltage = V
CT Magnetising Current @Vk = mA

HV Side Lead Resistance Details:

Lead Resistance at 750 C /kM = Ohm/kM (Assumed)
Length of Lead of two path
 (Wire loop length across CT to Relay) = Meter
Relay Details

Relay Type = RET670
Relay Burden = VA
Relay Order Code = -
Relay Serial No = 0

REF Pickup Setting

REF Function = On
Relay Pickup Setting = 10 %

Calculations:
Calculation of Fault MVA (Sf) = MVA/%Impedance

= (330)/(15/100)
= MVA

Calculation of Fault Current (If) = (Sf*1000)/( 3*kV)
= (2200*1000)/(1.732*400)
= A

30.00

30

2200

3175.4

0.02

330
400

15.00
476.33

1000

300

1000

3.5
300

7

200
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Calculation of HV Lead Resiatance (Rl) = Lead Resitance per kM*Length of Lead
= 7*(200/1000)
= Ohm

Calculation of HV CT Secondary Loop Resiatance (Rloop) = Rct+Rl+Rb
=
= Ohm

Calculation of Stabilising Voltage(Vstab) = Rloop*If
= 4.92*(3175.43/(1000/1))
= V

V
By considering a margin of 85% for Field measurements,

Vstab = V

The magnetizing curve of the CT is assumed to be linear. The magnetizing current at
the stabilizing voltage can be estimated as:

Calculation of Magnetising Current @Vstab (Imstab) = (Vstab/Vk)*Im
= (30/300)*(0.03)
= mA

To obtain adequate protection stability,of the sum of magnetizing currents of all connected CTs.
the setting current Irs must be at the minimum of the sum of magnetizing currents of all connected CTs

Number of CT's = 4

Calculation Sum of Magnetising Current (Imsum) = No.of Ct's*Imstab
=
= mA

Relay setting should be greater than Imsum.

Adopted Setting for realy (Irs) = 10 %
= A

Selected relay setting 50mA is greater than 12mA

The resistance of the stabilizing resistor is calculated as follows

Calculation of Stabilising Resistor (Rstab) = Vstab/Irs
= 30/(0.05)
= Ohm

Thermal Rating of stabilising resistor:

Calculation of Power Rating of Stabilising Resistor (Pstab) = Vk 2 /(Rstab*10)
= 600^2/(600*10)
= W

Half Second Power Rating (Phalf) = Vf2/Rstab
= W

3.5+1.4+0.02

60

1806.9

30

3.000

4*3
12.00

0.05

600

1.40

4.92

15.62
16



LV2 High Impedance Restricted Earth Fault Protection:- 33 kV

 Transformer Details

Power Rating = MVA
MV Voltage Rating = kV
MV Neutral Grounding Type = Solid
% Impedance = %
Full load Current = A

LV Side CT Details:

CT Ratio = 4000/1 A
CT Adoptted Primary Rating = A
CT Secondary Rating = 1 A
CT Resistance = Ohm
CT Knee Point Voltage = V
CT Magnetising Current @Vk = mA

LV Neutral Side CT Details:

CT Ratio = 4000/1 A
CT Adoptted Primary Rating = A
CT Secondary Rating = 1 A
CT Resistance = Ohm
CT Knee Point Voltage = V
CT Magnetising Current @Vk = mA

LV Side Lead Resistance Details:

Lead Resistance at 750 C /kM = Ohm/kM (Assumed)
Length of Lead of two path
 (Wire loop length across CT to Relay) = Meter
Relay Details

Relay Type = RET670
Relay Burden = VA
Relay Order Code = -
Relay Serial No = 0

REF Pickup Setting

REF Function = On
Relay Pickup Setting = 10 %

Calculations:
Calculation of Fault MVA (Sf) = MVA/%Impedance

= (165)/(15/100)
= MVA

Calculation of Fault Current (If) = (Sf*1000)/( 3*kV)
= (1100*1000)/(1.732*33)
= A

200

0.02

1100

19245

7

165
33

15.00
2886.8

4000

500
30

4000

13.0

500
30

13.0
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Calculation of LV Lead Resistance (Rl) = Lead Resitance per kM*Length of Lead
= 7*(200/1000)
= Ohm

Calculation of LV CT Secondary Loop Resiatance (Rloop) = Rct+Rl+Rb
=
= Ohm

Calculation of Stabilising Voltage(Vstab) = Rloop*If
= 14.42*(19245.01/(4000/1))
= V

V
By considering a margin of 50% for Field measurements,

Vstab = V

The magnetizing curve of the CT is assumed to be linear. The magnetizing current at
the stabilizing voltage can be estimated as:

Calculation of Magnetising Current @Vstab (Imstab) = (Vstab/Vk)*Im
= (105/500)*(0.03)
= mA

To obtain adequate protection stability,of the sum of magnetizing currents of all connected CTs.
the setting current Irs must be at the minimum of the sum of magnetizing currents of all connected CTs

Number of CT's =

Calculation Sum of Magnetising Current (Imsum) = No.of Ct's*Imstab
=
= mA

Relay setting should be greater than Imsum.

Adopted Setting for realy (Irs) = 10 %
= A

with safety margine = A
Selected relay setting 100mA is greater than 25.2mA

The resistance of the stabilizing resistor is calculated as follows

Calculation of Stabilising Resistor (Rstab) = Vstab/Irs
= 105/(0.1)
= Ohm

Thermal Rating of stabilising resistor:

Calculation of Power Rating of Stabilising Resistor (Pstab) = Vk 2 /(Rstab*10)

= 600^2/(1050*10)
= W

Half Second Power Rating (Phalf) = Vf2/Rstab
= W

34.286

3362.6

14.4

69.38
70

105

4*6.3
25.20

0.07

1050

4

0.10

6.300

1.40

13+1.4+0.02



Residual overcurrent protection, four steps: EF4PTOC

LV-1 STAND BY EARTH FAULT PROTECTION 51NS

CT Ratio / Base Current = 4000 /1A

Full load Current = A

Fault Current = 19245.60 A

Direction mode of step-1 = Non-Directional

Operating Current = 1000 A

Phase Overcurrent Operate Level of Step-1 = %Ib

TMS = 0.20

Operating Characteristics of Step-1 = IEC Normal Inverse

Disabled all other steps:

Stand-by earth fault settings values revised here from customer comments, LV it is coming-35% of full load current of the Transformer, it is
looking high and not recommended.
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1   General Data
System Details

Voltage Un = 400 kV
Frequency F = 50 Hz

Station Name =
Feeder Name = 400/33/33kV TRANSFORMER C&R PANEL-1, 2
Bay No = BAY
Relay Ordering Code =

CT Primary ratio (Adopted Tap) = 1000 A
CT Secondary ratio = 1 A
VT Primary ratio = 400 kV
VT Secondary ratio = 0.11 kV

Transformer MVA = 330 MVA
Transformer Full Load current = 476.3
Maximum 3phase fault current = 10500 A
Maximum 3phase fault current = 10500 A

Global Base Values
GBASVAL:1
Base Voltage Ubase = 400 kV
Base Current Ibase = 476.3 A
Base Power Sbase = 330 MVA

Doc No. 1MNS500950-PDAA 
Chk. PN BAY CONTROL UNIT- REC670 Rev No. 0

Contract No. 3100139976, IN-56423232

400/33/33kV TRANSFORMER C&R PANEL-1, 2 (BAY ) Date 30-May-24

400kV BADISID SUBSTATION

REC670

PGGA-2875
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2   Synchrocheck & Energizing check Function, SESRSYN (25)

Operation = On

Synchronizing function:

Operation = Off

Synchronism check function:

Operation = On

UHighBusSC = 80 %UBB
UHighLineSC = 80 %UBL
UDiffSC = 0.1 pu
FreqDiffA = 0.1 Hz
FreqDiffM = 0.1 Hz
PhaseDiffA = 20 Deg
PhaseDiffM = 20 Deg

Energizing check function:

AutoEnerg = Both
ManEnerg = Both
ManEnergDBDL = Off

ULiveBusEnerg = 80 %UBB
ULiveLineEnerg = 80 %UBL
UDeadBusEnerg = 20 %UBB
UDeadLineEnerg = 20 %UBL
UMaxEnerg = 115 %UB
tAutoEnerg = 0.1 s
tManEnerg = 0.1 s

Chk. PN BAY CONTROL UNIT- REC670 Rev No. 0
Prep. SS 400kV BADISID SUBSTATION Doc No. 1MNS500950-PDAA
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Energizing from different directions can be different for automatic reclosing and manual closing of the circuit breaker. Two different settings can be used
for automatic and manual closing of the circuit breaker.
For manual closing it is also possible to allow closing when both sides of the breaker are dead.

Settings criteria:
• UHighBusEnerg and UHighLineEnerg threshold voltages have to be set lower than the value at which the network is considered to be energized. A
typical value can be 80% of the base voltages.
• ULowBusEnerg and ULowLineEnerg threshold voltages have to be set to a value greater than the value where the network is considered not to be
energized. A typical value can be 20% of the base voltages.
• UMaxEnerg setting is used to block the closing when the voltage on the live side is above the set value.
• tAutoEnerg and tManEnerg, is to ensure that the dead side remains de-energized and that the condition is not due to a temporary interference. Circuit
breaker closing is thus not permitted until the energizing condition has remained constant throughout the set delay setting time.

The protection function has Synchrocheck, energizing check and synchronizing features.

The energizing check function checks that at least one side is dead to ensure that closing

To allow closing of breakers between asynchronous networks, a synchronizing feature is provided.
The synchronizing feature measures the conditions across the circuit breaker and also determines the angle change occurring during the closing delay
of the circuit breaker, from the measured slip frequency. The breaker close command is issued at the optimum time when conditions across the breaker
are satisfied in order to avoid stress on the network and its components.

The synchrocheck mode checks that the voltages on both sides of the circuit breaker are perfectly synchronized (to perform a controlled reconnection)
and gives permission to close the circuit breaker when certain conditions are simultaneously fulfilled.

The following conditions to be simultaneously fulfilled for Synchrocheck operation.
• The measured voltages (U-Line and U-Bus) are higher than the set values UHighBusSC  and UHighLineSC .
• The difference in the voltage is smaller than the set value of UDiffSC .
• The difference in frequency is less than the set value of FreqDiffM and FreqDiffA.
• The frequency rate of change is less than set value for both U-Bus and U-Line.
• The difference in the phase angle is smaller than the set value of PhaseDiffM and PhaseDiffA

Settings criteria:
• UHighBusSC and UHighLineSC threshold voltages have to be set lower than the value where the network is expected to close with the synchronism
check. A typical value is 80% of the rated voltage.
• UDiffSC, voltage difference between the line voltage and the bus voltage. A normal setting is 0.10-0.15 p.u.
• FreqDiffM and FreqDiffA, shall be chosen depending on the condition in the network.
At steady conditions, a low frequency difference setting is needed. Typical value for FreqDiffM is 10mHz.
At autoreclosing, a bigger frequency difference setting is preferable. Typical value for FreqDiffA is 100-200mHz.
• PhaseDiffM and PhaseDiffA, shall be chosen depending on conditions in the network.
The phase angle setting must be chosen to allow closing under maximum load condition. In most networks the maximum occurring angle is below 25
degrees.
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1   System Details
Type of Busbars = One and Half Breaker Scheme
No. of Bus zones 2
BBP Configuration Two zone,3 Phase Busbar Protection,87B
Relay Type = REB670
Fault Current = 10500
CT Ratio Details

Bay: 401 2000/1A
Bay: 404 2000/1A
Bay: 407 2000/1A
Bay: 410 2000/1A
Bay: 403 2000/1A
Bay: 405 2000/1A
Bay: 409 2000/1A
Bay: 412 2000/1A

= 660 MVA ( Line )
= 953 A

= 330 MVA ( Trafo )
= 476 A

2   Low Impedance Busbar Differential Protection, BZNTPDIF-A & BZNTPDIF-B

Operation = On

DiffTripOut

400 kV BUSBAR PROTECTION SETTING CALCULATION
BUSBAR PROTECTION - REB670

Maximum load current in any bay

ADANI GREEN ENERGY LIMITED (ADANI RENEWABLES)

Future Line-1
Future Line-2

PGGA-2875 400kV BADISID SUBSTATION

330MVA Transformer-1
330MVA Transformer-2
Future Transformer-1
Future Transformer-2
400kV Line-1
400kV TIE

Minimum load current in any bay

The numerical and low-impedance differential protection is designed for fast and selective protection for faults within protected
zones. The fast tripping time (Typically 11ms) of the low-impedance differential protection function is especially advantages for
power system networks with high fault levels or where fast fault clearance is required for power system stability. Also it is stable
for external faults, even with heavy CT saturation and during external fault clearance or auto-reclosing. It features two
differential protection functions:
a) Bias differential protection algorithm,
b) Sensitive differential protection algorithm
The overall percentage operating characteristic of busbar differential protection is shown in Figure-1

Among the Operation mode(OperationBBP) of entire busbar differential protection function; One of the following two
alternatives shall be selected,
• On, when this mode is selected, the entire busbar differential protection function enabled.
• Off, when this mode is selected, the entire busbar differential protection function is disabled.

Figure-1, Differential protection Operating characteristic
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DiffTripOut = Self Reset

tTripHold

tTripHold = 0.200 s

2.1   Bias differential protection algorithm
DiffOperLevel:

Proposed differential pickup current is 120% of maximum load current in any bay
= 1.2 * 953 A
= 1143.60 A

DiffOperLevel = 1144 A

2.1.1    Open CT detection

OCTOperLev
This setting determines the minimum pickup level for the slow and fast OCT feature for each differential zone. It shall be
entered directly in primary amperes.
The setting is used to define the minimum expected through-load current drop during open CT duration. This level should be set
as high as necessary to prevent spurious blocking due to the false differential current caused by CT errors, meanwhile as low as
necessary to detect the open circuit condition for the smallest loaded CT connected to the differential zone. If the minimum
load current is not available or if the load current is too small when compared to the differential current present due to CT

Slope: The operating slope for the bias differential operating characteristic is fixed at 53% in the algorithm.

The innovative measuring algorithm provides stability for open or short-circuited main CT secondary circuits, without any need
for additional check zone. The open CT detection algorithm is completely phase-segregated.
At detection of problems in CT secondary circuits, the differential protection can be instantly blocked at the affected phase and
latched alarms are provided. Alternatively, the differential protection can be automatically desensitized in order to ensure
busbar differential protection stability during normal through-load condition.
There are two type of open CT detection logic available,
• Fast operating open CT detection logic
• Slow operating open CT detection logic

This setting determines how the zone trip output TRIP from each differential zone shall behave. One of the following two
alternatives shall be selected,
• SelfReset, when this mode is selected, the output TRIP will be reset to logical value zero after the settable time determined by
the setting parameter tTripHold .
• Latched, when this mode is selected, the output TRIP will be latched and it requires manual reset command. This reset
command can be given from local HMI or via communication link.

This setting defines the drop-off time for the output TRIP of each differential zone. If the trip output TRIP is in the SelfReset
mode, Time delay can be set from 0.000s to 60.000s in step of 0.001s. Default value is 0.200s.

The minimum pickup level for the bias differential feature of each differential zone. It shall be entered directly in primary
amperes.
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Figure-2, Bias Differential Operating characteristic

Restraining Region

Operating Slope 53%
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We propose Open CT current pickup level of 95 A ( 20% of transformer bay full load current -420A)
OCTOperLev = 95 A

Slow Open CT detection

SlowOCTOper = Supervise

tSlowOCT = 20.00 sec

Fast Open CT detection

FastOCTOper = Supervise

OCTReleaseLev

Proposed setting is 125% of maximum load current

errors from the use of different types of CT in the same substation, this value may be settled in between 20% ~ 80% of the rated
primary current of the CT with the smallest ratio. This built-in feature allows the protection IED to be set very sensitive, even to
a level lower than the maximum CT primary rating in the station.

This setting determines operation mode of the slow OCT algorithm. One of the following three alternatives shall be selected,
• Off, when this mode is selected, the slow OCT feature is completely disabled.
• Block, when this mode is selected, the operation of the slow OCT feature completely blocks the operation of the differential
protection. Note that this blocking is selective both zone and phase wise.
• Supervise, when this mode is selected, the operation of the slow OCT feature blocks the operation of the differential
protection only for the integrated differential current lower than a pre-set level determined by the setting OCTReleaseLev .

Fast operating open CT detection logic detects instantly the moment when a healthy CT secondary circuit carrying the load
current is accidently open- or short-circuited (that is, current interrupted to the differential relay). Note that this logic can only
detect open CT condition when an already connected CT with the secondary load current being open circuited. It does not
detect, for example, the situation when a new bay is connected to the differential zone with its CT secondary circuits being open
circuited.

This setting determines operation mode of the fast OCT algorithm. One of the following three alternatives shall be selected for
each differential zone function block,
• Off, when this mode is selected, the fast OCT feature is completely disabled.
• Block, when this mode is selected, the operation of the fast OCT feature always blocks the operation of the differential
protection. It shall be noted that this blocking is selective both zone and phase wise.
• Supervise, when this mode is selected, the operation of the fast OCT feature blocks the operation of the differential protection
only for the integrated differential current lower than a pre-set level determined by the setting OCTReleaseLev .

Slow operating open CT detection logic will detect most abnormalities in the CT secondary circuits or in the dynamic zone
selection logic, with a settable time delay. Especially such logic is capable of detecting the open CT condition when a new bay is
connected to the differential zone with its CT secondary circuits being open circuited.

This setting determines the differential current level, above which the OCT feature will again allow the differential protection
operation, when in Supervise mode. It shall be entered directly in primary amperes.

This setting defined the time of the slow OCT algorithm for each differential zone.
Time delay can be set from 0.00s to 6000.00s in step of 0.01s. Default value is 20.00s. Minimum setting should always be above
1s.
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= 1.25 x 953
OCTReleaseLev = 1191 A

2.1.2   Differential zone measurement supervision

IdAlarmLev

20% of differential operating level is recommended and the same is proposed.
IdAlarmLev = 1144 x 0.2 A

= 229 A

tIdAlarm

tIdAlarm = 5 sec

linAlarmLev

The proposed setting is 115% of all Incoming current
linAlarmLev = 1.15 x 1906 A ( Assumed 2 lines are incoming)

= 2192 A

2.2   Sensitive differential protection algorithm

We proposed the settings to set as OFF for this station.
SensDiffOper = Off

This setting determines the time delay of the differential current alarm feature for each differential zone. Time delay can be set
from 0.00s to 6000.00s in step of 0.01s. Default value is 30.00s.

This setting determines the differential current level, above which the differential current alarm becomes active after the
settable time delay determined by the parameter setting tIdAlarm. it shall be entered directly in primary amperes.

The operation and operating characteristic of the sensitive differential protection are independent from those of the bias
differential protection algorithm. Sensitive differential protection algorithm is used,
• to detect internal busbar earth faults in low impedance earthed power systems, the systems where the earth-fault current is
limited to a certain level, typically between 300A and 2000A primary by a neutral point reactor or resistor, or
• to be used when energizing a bus via long line, since this requires higher sensitivity from busbar differential protection.

This setting determines operation mode of the sensitive differential algorithm for each differential zone. One of the following
two alternatives shall be selected,
• On, when this mode is selected, the sensitive differential algorithm is enabled. Note that the binary input ENSENS of the
differential zone function block must also have logical value one, in order to get the sensitive differential algorithm operate.
• Off, when this mode is selected, the sensitive differential algorithm is disabled.

This setting determines the incoming current level (bus thorough-going current level), above which the incoming current alarm
becomes active instantaneously. It shall be entered directly in primary amperes.

There are dual supervision of current measurements for each differential protection zone:
• Differential current supervision - The algorithm operates and issues a binary alarm output after a settable time delay
tIdAlarm , when differential current exceeds a set level IdAlarmLev .
• Incoming current supervision - The algorithm operates and issues immediately a binary alarm output, when the incoming
current level, that is, bus through-going current level, exceeds a set level IinAlarmLev .
Both supervision features are phase segregated and their binary alarm outputs can be used either for
triggering disturbance recorder or for alarming purposes.
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3   Check Zone Protection, BCZTPDIF

Operation = ON

OperLevel

OperLevel = 1144 A

This setting determined whether check zone shall be enabled or not. One of the following two alternatives shall be
selected:
1. On, when this mode is selected the check zone is enabled.
2. Off, when this mode is selected the check zone is disabled.

This setting determines the minimum start level for the check zone. It shall be entered directly in primary amperes.

Pickup: As per Application manual (Rev.K), Clause 6.1.3.3, the check zone minimum operational level shall be set equal
to or less than the corresponding operating level of the usual discriminating zones. Hence we proposed the setting
same as differential operating level.

When CT-circuits are switched, depending on the position of the busbar disconnectors, there is a possibility that some
of the CT secondary circuits can be open circuited by a mistake. At the same time this can cause unwanted operation of
the differential protection scheme. Therefore, check zone is often required for a traditional high impedance busbar
protection scheme when switching in CT-circuit is done.
The check zone, will detect faults anywhere in the substation but cannot distinguish in which part of the station the
fault is located. When the check zone detects a fault it gives a release signal to the busbar protection relays in all
individual, discriminating zones. The busbar protection discriminating zones will then trip the part of the substation
that is faulty.

The check zone has slightly different operating characteristic from the usual discriminating zones. For the check zone
the resultant outgoing current is used as stabilizing current instead of total incoming current in order to guarantee the
check zone operation for all possible operating conditions in the station.
For substations where traditional “CT switching” is not required (that is, single busbar station or one-and-half breaker
station), a check zone must not be used. For such applications, the check zone shall be disabled.

Figure-3, Check zone Operating characteristic

Figure-4, Differential Protection Trip outputs

If both bus Zones (Zone A and Zone B) are part of one relay then Check Zone Must be enabled for one and half Breaker
scheme also

400 kV BUSBAR PROTECTION SETTING CALCULATION
BUSBAR PROTECTION - REB670
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Slope = 0.15

Slope: This setting determines the slope of the check zone operating characteristic. It can be set from 0.10 to 0.90 in
step of 0.01. Default value is 0.15.
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4   Breaker Failure Protection (50BF), CCRBRF
Note: The same setting is applicable for all 400 kV Bays.

Operation = On
Base current can be chosen full load current of transformer for transformer bays
Base current can be chosen same as CT primary current for other bays

Function Mode

FunctionMode = Current

StartMode

StartMode = FollowStart&Mode

tStartTimeout

Recommended default setting is 1 sec

tStartTimeout = 1 sec

BUSBAR PROTECTION - REB670
400 kV BUSBAR PROTECTION SETTING CALCULATION

ADANI GREEN ENERGY LIMITED (ADANI RENEWABLES)
400kV BADISID SUBSTATIONPGGA-2875

The function will issue a backup trip command to adjacent circuit breakers in case of failure to trip of the “normal”
circuit breaker for the protected object. The function can also give a retrip command. This means that a second trip
signal is sent to the protected object circuit breaker. The retrip function can be used to increase the probability of
operation of the breaker, or it can be used to avoid backup trip of many breakers in case of mistakes during relay
maintenance and test.

It defines the way the detection of failure of the breaker is performed.
In Current mode, compares the measured phase current magnitude to setting IPh> (operate phase current level).
Criterion is active, if the measured current magnitude is higher than the set value.
In CB Pos mode, the CB auxiliary contact status is used as an indicator of the failure of the breaker.
In Current or CB Pos mode, both ways of detections can be activated.
The CB Pos mode is used in applications where the fault current through the circuit breaker is small.

It is possible to select how t1 and t2 timers are run and consequently how output commands are given from the
function.
In LatchedStart option ("By external start signal which is internally latched") - When function is once started by
external START signal, the timers t1 and t2 will always elapse and then measurement criterion defined by parameter
FunctionMode  will be always checked in order to verify if the appropriate command shall be given out from the
function.
In FollowStart option (“Follow the external start signal only”) - The timers t1 and t2 will run while external START
signal is present. If they elapse then measurement criterion defined by parameter FunctionMode  will be checked in
order to verify if the appropriate command shall be given out from the function
In FollowStart&Mode option (“Follow external start signal and selected FunctionMode”) - The timers t1 and t2 will
run while external START signal is present and in the same time the measurement criterion defined by parameter
FunctionMode  is active. If they elapse then the appropriate command will be given out from the function.

When one of the two “Follow Modes” is used, there is a settable timer tStartTimeout which will block the external
START input signal when it times-out. This will automatically also reset the t1 and t2 timers and consequently
prevent any backup trip command
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RetripMode
The setting defines how the retrip function shall operate

RetripMode: = UseFunction Mode

IP>

IP> = 20 Ibase

Time delay of the re-trip.

t1 (Proposed) = 0.1 sec

Time delay of the back-up trip

Maximum CB open time (Assumed) = 60 ms
Breaker failure Relay reset time = 15 ms

= 20 ms
t2 (Calculated) = 0.195 sec

t2 (Proposed) = 0.2 sec

Time delay for alarm

tCBAlarm = 5 sec
Trip pulse duration

tPulse = 0.2 sec

This setting must be larger than the critical impulse time of circuit breakers to be tripped from the breaker failure
protection. Typical setting is 200 ms.

It is Current level for detection of breaker failure. This parameter should be set so that faults with small fault current
can be detected. The setting can be chosen in accordance with the most sensitive protection function to start the
breaker failure protection.
Proposed Setting is 20% of Ibase

Figure-7, Dependencies between RetripMode and FunctionMode

Time delay of the retrip. The setting can be given within the range 0 – 60s in steps of 0.001s.

Time delay of the backup trip. The choice of this setting is made as short as possible at the same time as unwanted
operation must be avoided. Typical setting is 90 – 200ms (also dependent of retrip timer)

Time delay for alarm in case of indication of faulty circuit breaker. There is a binary input CBFLT from the circuit
breaker. This signal is activated when internal supervision in the circuit breaker detect that the circuit breaker is
unable to clear fault. This could be the case when gas pressure is low in a SF6 circuit breaker. After the set time an
alarm is given, so that actions can be  done to repair the circuit breaker. The time delay for back-up trip is bypassed
when the CBFLT is active.

The minimum time delay for the backup trip can be estimated as,
t2 ≥ t1 time delay + CB open time + Relay reset time + Safety margin

Safety margin
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5   End Fault Protection using Single phase O/C protection (51), PH4SPTOC
Note: The same setting is applicable for all 400kV Bays.

Operation = On
Ibase 1 = 476 A
Ibase 2 = 2000 A

Function 1 (Transformer Bay)
OpStep 1 = On
Phase Overcurrent Operate Level= 20 %IB
Pickup setting in Primary ampere= 95.2 A
Pickup setting in Secondary ampere= 0.05 A
Operating Curve type = IEC Def. Time
Operate Delay time = 0.05 s

Function 2 ( Line Bay)
OpStep 1 = On
Phase Overcurrent Operate Level= 20 %IB
Pickup setting in Primary ampere= 400 A
Pickup setting in Secondary ampere= 0.20 A
Operating Curve type = IEC Def. Time
Operate Delay time = 0.05 s

PGGA-2875

The function is used as end fault protection to clear faults between current transformer and circuit breaker.
End Fault Protection is related to primary faults between main CT and CB in a feeder bay. Therefore, it is directly
related to the position of the main CT in feeder bay. Three CT positions in feeder bays are typically used in power
systems, as shown in Figure-8.

Our 400kV system is same as Figure-8-B. Both Busbar protection & Line protection CTs are available on the feeder
side of the feeder circuit breaker, the primary fault between CT and CB will cause problems as well. Typically such
fault will not be detected by feeder protection.  to completely clear such fault the associated busbar protection
must be tripped by end fault protection. It shall be noted that the busbar differential protection will classify such
fault as external and without any additional measures the busbar protection will remain stable.

Figure-8, Typical CT locations in a feeder bay

ADANI GREEN ENERGY LIMITED (ADANI RENEWABLES)
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1   General Data
System Details

Voltage Un = 400 kV
Frequency F = 50 Hz

Station Name =
Feeder Name = 400 KV LINE CONTROL AND RELAY  PANEL
Bay No = BAY 403
Relay Ordering Code =

CT Primary ratio (Adopted Tap) = 1000 A
CT Secondary ratio = 1 A
VT Primary ratio = 400 kV
VT Secondary ratio = 0.11 kV

Global Base Values
GBASVAL:1
Base Voltage Ubase = 400 kV
Base Current Ibase = 1000 A
Base Power Sbase = 693 MVA

Doc No. 1MNS500950-PAAA
Chk. Rev No. 1
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2   Synchrocheck & Energizing check Function, SESRSYN (25)

Operation = On

Synchronizing function:

Operation = Off

Synchronism check function:

Operation = On

UHighBusSC = 80 %UBB
UHighLineSC = 80 %UBL
UDiffSC = 0.1 pu
FreqDiffA = 0.1 Hz
FreqDiffM = 0.1 Hz
PhaseDiffA = 20 Deg
PhaseDiffM = 20 Deg

Energizing check function:

AutoEnerg = Both
ManEnerg = Both
ManEnergDBDL = Off

ULiveBusEnerg = 80 %UBB
ULiveLineEnerg = 80 %UBL
UDeadBusEnerg = 20 %UBB
UDeadLineEnerg = 20 %UBL
UMaxEnerg = 115 %UB
tAutoEnerg = 0.1 s
tManEnerg = 0.1 s

Chk. PN BAY CONTROL UNIT- REC670 Rev No. 1
Prep. SS  400kV BADISID SUBSTATION Doc No. 1MNS500950-PAAA

PGGA-2875

ADANI GREEN ENERGY LIMITED (ADANI RENEWABLES) Contract No. 3100139976, IN-56423232

400 KV LINE CONTROL AND RELAY  PANEL (BAY 403) Date 27-Jun-24

Energizing from different directions can be different for automatic reclosing and manual closing of the circuit breaker. Two different settings
can be used for automatic and manual closing of the circuit breaker.
For manual closing it is also possible to allow closing when both sides of the breaker are dead.

Settings criteria:
• UHighBusEnerg and UHighLineEnerg threshold voltages have to be set lower than the value at which the network is considered to be
energized. A typical value can be 80% of the base voltages.
• ULowBusEnerg and ULowLineEnerg threshold voltages have to be set to a value greater than the value where the network is considered not
to be energized. A typical value can be 20% of the base voltages.
• UMaxEnerg setting is used to block the closing when the voltage on the live side is above the set value.
• tAutoEnerg and tManEnerg, is to ensure that the dead side remains de-energized and that the condition is not due to a temporary
interference. Circuit breaker closing is thus not permitted until the energizing condition has remained constant throughout the set delay setting
time.

The protection function has Synchrocheck, energizing check and synchronizing

The energizing check function checks that at least one side is dead to ensure that

To allow closing of breakers between asynchronous networks, a synchronizing feature is provided.
The synchronizing feature measures the conditions across the circuit breaker and also determines the angle change occurring during the
closing delay of the circuit breaker, from the measured slip frequency. The breaker close command is issued at the optimum time when
conditions across the breaker are satisfied in order to avoid stress on the network and its components.

The synchrocheck mode checks that the voltages on both sides of the circuit breaker are perfectly synchronized (to perform a controlled
reconnection) and gives permission to close the circuit breaker when certain conditions are simultaneously fulfilled.

The following conditions to be simultaneously fulfilled for Synchrocheck operation.
• The measured voltages (U-Line and U-Bus) are higher than the set values UHighBusSC  and UHighLineSC .
• The difference in the voltage is smaller than the set value of UDiffSC .
• The difference in frequency is less than the set value of FreqDiffM and FreqDiffA.
• The frequency rate of change is less than set value for both U-Bus and U-Line.
• The difference in the phase angle is smaller than the set value of PhaseDiffM and PhaseDiffA

Settings criteria:
• UHighBusSC and UHighLineSC threshold voltages have to be set lower than the value where the network is expected to close with the
synchronism check. A typical value is 80% of the rated voltage.
• UDiffSC, voltage difference between the line voltage and the bus voltage. A normal setting is 0.10-0.15 p.u.
• FreqDiffM and FreqDiffA, shall be chosen depending on the condition in the network.
At steady conditions, a low frequency difference setting is needed. Typical value for FreqDiffM is 10mHz.
At autoreclosing, a bigger frequency difference setting is preferable. Typical value for FreqDiffA is 100-200mHz.
• PhaseDiffM and PhaseDiffA, shall be chosen depending on conditions in the network.
The phase angle setting must be chosen to allow closing under maximum load condition. In most networks the maximum occurring angle is
below 25 degrees.



3.1   Autorecloser, SMBRREC (79)

The General Settings are Proposed for 79,

Operation = On

ExternalCtrl = On

ARMode = 1/2ph

t1 1Ph = 1 s
t1 3Ph = 1 s
t1 3PhHS = 0.4 s
tReclaim = 25 s
tSync = 30 s
tLongStartInh = 0.2 s
tPulse = 0.2 s
tCBClosedMin = 5 s
tUnsucCl = 30 s
Priority = None

tWaitForMaster = 60 s
LongStartInhib = On

NoOfShots = 1

StartByCBOpen = Off

CBReadyType = CO

t1 2Ph = 1 s
t2 3Ph = 1 s
t3 3Ph = 1 s
t4 3Ph = 1 s
t5 3Ph = 1 s
Extended t1 = Off

tExtended t1 = 0.5 s
tInhibit = 5 s
CutPulse = Off

Follow CB = Off

AutoContinue = Off

tAutoContWait = 2 s
UnsucClByCBChk = NoCBCheck

BlockByUnsucCl = Off

ZoneSeqCoord = Off

tSuccessful = 1 s
tSlaveDeadTime = 0.4 s

BAY CONTROL UNIT- REC670 Rev No. 1

The autoreclosing function SMBRREC (79) provides high-speed and/or delayed auto-reclosing for single breaker or multi breaker
applications.

Up to five three-phase reclosing attempts can be included by parameter setting.
The autoreclosing function provides single and/or three phase auto reclosing.
The autoreclosing function is configured to co-operate with the synchronism check function.

Chk. PN

3100139976, IN-56423232
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SETTING CALCULATION OF BREAKER FAILURE PROTECTION (50BF)

The following settings can be done for the breaker failure protection:
Operation: = On
Ibase = 1000 A
FunctionMode = Current
BuTripMode: = 1 out of 3

RetripMode: = FunctionMode
If CB Pos Check has to be set,

Table:Dependencies between parameters RetripMode and FunctionMode

IP>:

therefore The setting can be,
IP>: = 20 % of IB

I>BlkCont:

therefore The setting can be,
I>BlkCont: = 20 % of IB

t1: Time delay of the re-trip.
t1: = 100 ms

t2: Time delay of the back-up trip
t2: = 200 ms

PGGA-2875
PROTECTION  RELAY SETTING CALCULATION Contract No. 3100139976, IN-56423232

TIE BAY_ (BAY 402, 405) Date 31-May-24
Prep. SS 400kV BADISID SUBSTATION Doc No. 1MNS500950-PFAA
Chk. PN TIE LBB PROTECTION-REL670 Rev No. 0

(It means that at least one current of the three-phase
currents shall be high to indicate breaker failure)

This parameter should be less than the minimum fault current. The setting can be chosen in accordance
with the most sensitive protection function to start the breaker failure protection.

If any contact based detection of breaker failure is used, this function can be blocked if any phase current is
larger than this setting level. If the FunctionMode is set Current/Contact breaker failure for high current
faults are safely detected by the current measurement function. To increase security the contact based
function should be disabled for high currents.
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tCBAlarm = 5 s
(Default Value from Manual)

tPulse = 200 ms
(Default Value from Manual)

tCBAlarm: Time delay for alarm in case of indication of faulty circuit breaker. There is a binary input CBFLT
from the circuit breaker. This signal is activated when internal supervision in the circuit breaker detect that
the circuit breaker is unable to clear fault. This could be the case when gas pressure is low in a SF6.circuit
breaker. After the set time an alarm is given, so that actions can be done to repair the circuit breaker. The
time delay for back-up trip is bypassed when the CBFLT is active.

tPulse: Trip pulse duration. This setting must be larger than the critical impulse time of circuit breakers to
be tripped from the breaker failure protection.
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1   General Data
System Details

Voltage Un = 400 kV
Frequency F = 50 Hz

Station Name =
Feeder Name = 400kV TIE BAY C&R PANEL-1, 2
Bay No = BAY -402, 405
Relay Ordering Code =

CT Primary ratio (Adopted Tap) = 1000 A
CT Secondary ratio = 1 A
VT Primary ratio = 400 kV
VT Secondary ratio = 0.11 kV

Transformer MVA = 330 MVA
Transformer Full Load current = 476.3
Maximum 3phase fault current = 10500 A
Maximum 3phase fault current = 10500 A

Global Base Values
GBASVAL:1
Base Voltage Ubase = 400 kV
Base Current Ibase = 476.3 A
Base Power Sbase = 330 MVA

Doc No. 1MNS500950-PFAA
Chk. PN BAY CONTROL UNIT- REC670 Rev No. 0

Contract No. 3100139976, IN-56423232

400kV TIE BAY C&R PANEL-1, 2 (BAY -402, 405) Date 31-May-24

400kV BADISID SUBSTATION

REC670

PGGA-2875

PROTECTION  RELAY SETTING CALCULATION

Prep. SS 400kV BADISID SUBSTATION



2   Synchrocheck & Energizing check Function, SESRSYN (25)

Operation = On

Synchronizing function:

Operation = Off

Synchronism check function:

Operation = On

UHighBusSC = 80 %UBB
UHighLineSC = 80 %UBL
UDiffSC = 0.1 pu
FreqDiffA = 0.1 Hz
FreqDiffM = 0.1 Hz
PhaseDiffA = 20 Deg
PhaseDiffM = 20 Deg

Energizing check function:

AutoEnerg = Both
ManEnerg = Both
ManEnergDBDL = Off

ULiveBusEnerg = 80 %UBB
ULiveLineEnerg = 80 %UBL
UDeadBusEnerg = 20 %UBB
UDeadLineEnerg = 20 %UBL
UMaxEnerg = 115 %UB
tAutoEnerg = 0.1 s
tManEnerg = 0.1 s

Chk. PN BAY CONTROL UNIT- REC670 Rev No. 0
Prep. SS 400kV BADISID SUBSTATION Doc No. 1MNS500950-PFAA
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PROTECTION  RELAY SETTING CALCULATION Contract No. 3100139976, IN-56423232
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Energizing from different directions can be different for automatic reclosing and manual closing of the circuit breaker. Two different settings can be used
for automatic and manual closing of the circuit breaker.
For manual closing it is also possible to allow closing when both sides of the breaker are dead.

Settings criteria:
• UHighBusEnerg and UHighLineEnerg threshold voltages have to be set lower than the value at which the network is considered to be energized. A
typical value can be 80% of the base voltages.
• ULowBusEnerg and ULowLineEnerg threshold voltages have to be set to a value greater than the value where the network is considered not to be
energized. A typical value can be 20% of the base voltages.
• UMaxEnerg setting is used to block the closing when the voltage on the live side is above the set value.
• tAutoEnerg and tManEnerg, is to ensure that the dead side remains de-energized and that the condition is not due to a temporary interference. Circuit
breaker closing is thus not permitted until the energizing condition has remained constant throughout the set delay setting time.

The protection function has Synchrocheck, energizing check and synchronizing features.

The energizing check function checks that at least one side is dead to ensure that closing

To allow closing of breakers between asynchronous networks, a synchronizing feature is provided.
The synchronizing feature measures the conditions across the circuit breaker and also determines the angle change occurring during the closing delay
of the circuit breaker, from the measured slip frequency. The breaker close command is issued at the optimum time when conditions across the breaker
are satisfied in order to avoid stress on the network and its components.

The synchrocheck mode checks that the voltages on both sides of the circuit breaker are perfectly synchronized (to perform a controlled reconnection)
and gives permission to close the circuit breaker when certain conditions are simultaneously fulfilled.

The following conditions to be simultaneously fulfilled for Synchrocheck operation.
• The measured voltages (U-Line and U-Bus) are higher than the set values UHighBusSC  and UHighLineSC .
• The difference in the voltage is smaller than the set value of UDiffSC .
• The difference in frequency is less than the set value of FreqDiffM and FreqDiffA.
• The frequency rate of change is less than set value for both U-Bus and U-Line.
• The difference in the phase angle is smaller than the set value of PhaseDiffM and PhaseDiffA

Settings criteria:
• UHighBusSC and UHighLineSC threshold voltages have to be set lower than the value where the network is expected to close with the synchronism
check. A typical value is 80% of the rated voltage.
• UDiffSC, voltage difference between the line voltage and the bus voltage. A normal setting is 0.10-0.15 p.u.
• FreqDiffM and FreqDiffA, shall be chosen depending on the condition in the network.
At steady conditions, a low frequency difference setting is needed. Typical value for FreqDiffM is 10mHz.
At autoreclosing, a bigger frequency difference setting is preferable. Typical value for FreqDiffA is 100-200mHz.
• PhaseDiffM and PhaseDiffA, shall be chosen depending on conditions in the network.
The phase angle setting must be chosen to allow closing under maximum load condition. In most networks the maximum occurring angle is below 25
degrees.













 

 

 

 

 



1. INTRODUCTION 

This document represents the Overcurrent and Earth Fault relay settings for 400 kV Switchyard, 

400 / 33 kV Transformer, 33 kV Indoor & Outdoor Switchgear, and 415V AC Main Switchboard. 

2. OBJECTIVE 

The Relay setting and Coordination analysis is conducted to recommend the relay settings to 

achieve proper coordination between relays installed in 400 kV Switchyard, 400 / 33 kV 

Transformer, 33 kV Indoor Switchgear, and 415V AC Main Switchboard. 

The Relay coordination study is performed to determine various relay settings under normal 

operating condition and to ensure: 

A. Sensitivity to over current and earth faults under minimum and maximum fault conditions. 

B. Selectivity of relays 

3. SYSTEM DESCRIPTION 

There are total of 26 Nos of 25 MW feeders receiving power from Solar Inverters and feeding to 

4 Nos. of 33kV Indoor Switchgear. Further, the power from 33 kV Indoor Switchgear is evacuated 

to the 400kV Grid through 2 numbers of 198/264/330 MVA, 400/33kV Power Transformers. The 

Indoor Switchgear also feeds power to 1000kVA, 33/0.433kV Auxiliary Transformers for 

utilization at 415V Main Switchboard. 

4. STUDY APPROACH / BASIS & ASSUMPTIONS 

 It has been ensured that sufficient time co-ordination between up stream and downstream is 

maintained to take care the fault clearance and CB Operating time. This is applicable for Inverse 

and DT Characteristic. 

 Back up protection for O/C and E/F has been considered from 33 kV Level to 400 kV level 

 O/C & E/F relay co-ordination curves are shown for outgoing feeder with reference to incomer 

or more clarity. Since, the setting of other outgoing feeders at the same level is similar or lower. 

 The curve represents the protection co-ordination of the entire switchgear, at that level. 

 Pickup of Over Current is kept at minimum 120% of Rated current and for Earth fault pick up is 

min 20% of Rated current is selected. 



Feeeder Name

Source MVA 165 Source MVA 165 Source MVA 165 Source MVA 165 Source MVA 165 MVA 12.5 MVA 1
CAPACITY 165 CAPACITY 165 CAPACITY 62 CAPACITY 25 CAPACITY 12.5 CAPACITY 12.5 CAPACITY 1

z in pu 0.15 z in pu 0.15 z in pu 0.15 z in pu 0.15 z in pu 0.15 z in pu 0.08 z in pu 0.05
Voltage Ref 33 33 33 33 33 33 33 33 33 33 33 33 33 33

FLC 2886.8 FLC 2886.8 FLC 1084.8 FLC 437.4 FLC 218.7 FLC 218.7 FLC 17.5
P/U Factor 1.2 P/U Factor 1.2 P/U Factor 1.2 P/U Factor 1.2 P/U Factor 1.2 P/U Factor 1.2 P/U Factor 1.2

RELAY
3-Ph Fault current 19245.57352 19245.57352 19245.57352 19245.57352 19245.57352 2733.746238 2733.746 349.9195185 349.9195
Bus Fault Current 1 1 1 1 1

Relay Current 1 1 1 1 1 1 1
Shift Factor 1 1 1 1 1 1 1

Phase CT Primary 3150 3150 1250 600 600 300 50
Rated Current 2886.84 0.9165 2886.84 0.9164559 2886.84 2886.84 2886.84 218.70 17.50

3150 1.0997 3150 1.0997471 1250
Pr Pr

Settings description Pr Pr
PHASE-50/51N 7.94 7.94 20.02 41.70 41.70 11.85 9.10

Phase Plug Setting 1.0997471 1.1 x In 1.0997471 1.1 x In 1.0413605 1.05 x In 0.8747988 0.9 x In 0.4373994 0.45 x In 0.874799 0.9 x In 0.419903 0.4 x In
Phase TMS 0.11 0.11 0.05 0.11 0.11 0.05 0.3

Curve NI NI NI NI NI NI VI
Top 0.441436603 0.441436603 0.126868283 0.2494092 0.2494092 0.147714505 0.245514422

Stage 2 (ON/OFF) ON ON ON ON ON ON ON
Stage 2 Plug Setting 2 x In 2 x In 1.5 x In 2 x In 1 x In 2.5 x In 3 x In

Stage 2 Inst Time 0.3 0.3 0.1 0.15 0.15 0.05 0.05
Stage 3 (ON/OFF) OFF OFF OFF OFF OFF OFF ON

Phase Inst Plug Setting 5.5 x In 5.5 x In 13 x In 13 x In 13 x In 3 x In 3 x In
Phase Inst Time 0.05 0.05 0.05 0.05 0.05 0.05 0.05

EARTH-50N/51N

1-Ph Fault current 19245.57352 19245.57352 19245.57352 19245.57352 19245.57352 2733.75 349.92
Bus Fault Current 1 1 1 1 1 1 1

Relay Current 1 1 1 1 1 1 1
Shift Factor 1 1 1 1 1 1 1

Earth CT Primary 3150 3150 1250 600 600 300 50

Earth Plug Setting 0.18 x In 0.18 x In 0.1 0.2 0.1 0.15 0.1 0.1 0.1 0.2 0.1 0.1
Earth TMS 0.18 0.18 0.3 0.05 0.3 0.11 0.3 0.11 0.1 0.05 0.1 0.35

Curve NI NI NI NI NI NI NI NI NI NI NI VI
Top 0.408124146 0.408124146 #DIV/0! 0.113367818 #DIV/0! 0.2494092 #DIV/0! 0.2494092 #DIV/0! 0.113367818 #DIV/0! 0.248684211

Stage 2 (ON/OFF) ON ON OFF OFF OFF ON OFF ON OFF ON OFF ON
Stage 2 Earth Setting 1 x In 1 x In 0.2 1 x In 0.2 1 x In 0.2 0.5 x In 1 0.4 x In 1 1 x In

Stage 2 Inst Time 0.3 0.3 0.3 0.15 0.3 0.15 0.3 0.15 1 0.05 1 0.1
Stage 3 (ON/OFF) OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF

Phase Inst Plug Setting 1 x In x In  - x In  - x In  - x In - 0.5 x In - x In
Phase Inst Time 1  -  -  - - 0.1 -

NOTE

33 kV Incoming from IDT-12.5 MW

All relay Settings proposed here is based on actual CT RATIO only

REF 615

Aux Trafo HV

REF 615

33 kV Over current and Earth fault coordination - Badi Sid
33 kV LV-1-Grid Feeder 

REF 615

33 kV HT Board Bus coupler

REF 615

33KV IDTSVG - 50 MVAr 33 kV Incoming from IDT- 25 MW

7UT 85 / P645REF 615 REF 615
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Feeeder Name

Source MVA 660 MVA 330 MVA 330 MVA 330 MVA 330
CAPACITY CAPACITY 330 CAPACITY 330 CAPACITY 165 CAPACITY 165

z in pu 1 z in pu 0.15 z in pu 0.15 z in pu 0.15 z in pu 0.15
Voltage Ref 400 400 400 400 400 400 33 400 33 400

FLC FLC 476.33 FLC 476.33 FLC 2886.84 433.0254 FLC 2886.84 238.16397
P/U Factor P/U Factor 1.2 P/U Factor 1.2 P/U Factor 1.2 P/U Factor 1.2

RELAY
3-Ph Fault current 12000 3175.52 3175.52 3175.52 3175.52 3175.52 3175.52 3175.52 3175.52
Bus Fault Current 1

Relay Current 1 1 1 1 1
Shift Factor 1 1 1 1 1

Phase CT Primary 1000 1000 1000 330 4000 259.875 3150
Rated Current 952.66 476.33 476.33 476.33 1 476.33 1

1000 12.12121 12.12121
Pr

Settings description Pr Pr Pr Pr
PHASE-50/51N 4.13 4.13 12.51 15.89

Phase Plug Setting x In 0.571594 0.6 x In 0.571594 x In 0.866051 x In 1.099747 1.1 x In
Phase TMS 0.25 0.11

Curve NI NI
Top FALSE 1.0328302 FALSE FALSE 0.312167004

Stage 2 (ON/OFF) OFF ON OFF OFF ON
Stage 2 Plug Setting x In 3.493072 3.5 x In x In x In 2 x In

Stage 2 Inst Time 0.15 0.3
Stage 3 (ON/OFF) OFF OFF OFF OFF

Phase Inst Plug Setting x In x In x In x In x In
Phase Inst Time

EARTH-50N/51N DIRECTIONAl NON DIRECTIONAL NON-DIRECTIONAL NON-DIRECTIONAL NON-DIRECTIONAL

1-Ph Fault current 12000 3175.52 3175.52 3175.52 3175.52
Bus Fault Current 1 1 1 1 1

Relay Current 1 1 1 1 1
Shift Factor 1 1 1 1 1

Earth CT Primary 1000 1000 1000 330 260

Earth Plug Setting 0.22 x In 0.1 0.1 0.1 0.2 0.1 0.25 0.1 0.18
Earth TMS 0.5 0.1 0.25 0.1 0.25 0.1 0.2 0.1 0.18

Curve NI NI NI NI NI NI NI NI NI
Top 1.133678184 #DIV/0! 0.566839092 #DIV/0! 0.615593457 #DIV/0! 0.453471273 #DIV/0! 0.408124146

Stage 2 (ON/OFF) OFF OFF ON OFF OFF OFF OFF OFF ON
Stage 2 Earth Setting x In 1.58776 1.5 x In 1 x In 1 x In 1 1 x In

Stage 2 Inst Time 1 0.15 1 1 1 0.3
Stage 3 (ON/OFF) OFF OFF OFF OFF OFF OFF OFF OFF OFF

Phase Inst Plug Setting x In - x In - x In - x In - x In
Phase Inst Time - - - -

NOTE All relay Settings proposed here is based on actual CT RATIO only

400 kV Over current and Earth fault coordination - Badi Sid
PTR - 330 MVA - HV 400 kV PTR - 330 MVA - LV 33 kV

400 kV LINE
@Badi Sid and Remote end

PTR - 330 MVA - HV SEF PTR - 330 MVA - LV SEF
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 SOLAR 
Rating in kVA = 12500
Primary Voltage (kV) = 33
Secondary Voltage (kV) = 0.8
Vector group = Dyn11yn11yn11yn11

1B

Relay Make & Model = Siemens
GE

33 kV CT Primary (Amp) = 300
33 kV CT Secondary (Amp) = 1
33 kV PT Primary (Volts) = 33000/√3
33 kV PT Secondary (Volts) = 110/√3
Polarity = CT Secondary Star Point (Towards Protected Object)
Transformer LV bushing CT
0.8kV CT Primary (Amp) = 3200
0.8 kV CT Secondary (Amp) = 1

1C
51 Characteristic = Normal Inverse
51 Plug Setting = 0.9* In (300 Amp)
51 Time Multiplier Setting = 0.05
50 Characteristic = Definite Time
50 Plug Setting = 2.5 * In (300 Amp)
50 Time Delay Setting = 50 ms
51N Characteristic = Normal Inverse
51N Plug Setting = 0.20* In (300 Amp)
51N Time Multiplier Setting = 0.05
50N Characteristic = Definite Time
50N Plug Setting = 0.40* In (300 Amp)
50N Time Delay Setting = 50 ms

1D
Set Mode = Advance
SOTF Mode = ON
Differential Current Alarm Threshold (IDiffAlarm) = 0.2 PU
Differential Alarm Time Delay (tAlarm) = 0 Sec
Differential Current Threshold (Is1) = 0.2 PU
Bias Current Threshold-1 = N/A
Percentage Differential First Slope (K1) = 30%
Bias Current Threshold-2 (Is1) = 1 PU
Percentage Differential Second Slope (K2) = 80%
Differential Current High Set-1 (Is-HS1) = 10 PU
Differential Current High Set-2 (Is-HS2) Disabled
Zero Sequence Filter (HV) = Disabled
Zero Sequence Filter (LV) = Enabled
2nd Harmonic Block = Enabled
2nd Harmonic Set (IH2) = 15%
5th Harmonic Block = Enabled
5th Harmonic Set (IH5) = 25%
Cross Blocking = Enabled
Negative Sequence Detection = Disabled
CT Saturation Detection = Enabled
Circuitry Fail  = Enabled
Circuitry Fail Mode = Alarm & No block
Circuitry Failed Differential Current Threshold (Is-cctfail) = 0.1 PU
Circuitry Fail Slope (K-cctfail) = 10%
Circuitry Fail Alarm Time Delay (t-cctfail) = 5 Sec
CT Supervision = Enabled
CT Supervision Mode = Alarm & Block (Alarm latched)
CT Supervision Differential Current High Set (Is-CTS) = 1.5 PU
CT Supervision Alarm Time Delay = 0 Sec
VT Supervision = Disabled

TRANSFORMER DIFFERENTIAL PROTECTION (87T)

RELAY SETTING FOR 12.5MW IDT STATION 

1 RELAY SETTINGS FOR 33 KV IDT FEEDER (OUTDOOR HT PANEL IN 33/4X0.80kV IDT STATION) 

INSTRUMENT TRANSFORMER & RELAY DETAILS

PHASE & GROUND OVERCURRENT PROTECTION (50,50N,51,51N)

IDT TRANSFORMER 



RELAY SETTING FOR 12.5MW IDT STATION 

1 RELAY SETTINGS FOR 33 KV IDT FEEDER (OUTDOOR HT PANEL IN 33/4X0.80kV IDT STATION) 

1E
Set Mode = Advance
V/Hz Stage Alarm Plug Setting = 1.15PU
V/Hz Stage Alarm Time Delay = 5 Sec
V/Hz Stage Alarm Reset Time = 5 Sec
V/Hz Stage-1 Characteristic = DT
V/Hz Stage-1 Plug Setting = 1.2PU
V/Hz Stage-1 Time Delay = 60 Sec
V/Hz Stage-2 Characteristic = DT
V/Hz Stage-2 Plug Setting = 1.25PU
V/Hz Stage-2 Time Delay  = 40 Sec
V/Hz Stage-3 Characteristic = DT
V/Hz Stage-3 Plug Setting = 1.3PU
V/Hz Stage-3 Time Delay  = 20 Sec
V/Hz Stage-4 Characteristic = DT
V/Hz Stage-4 Plug Setting = 1.35PU
V/Hz Stage-4 Time Delay = 10Sec
V/Hz Stage-5 Characteristic = DT
V/Hz Stage-5 Plug Setting = 1.4PU
V/Hz Stage-5 Time Delay = 2Sec

Note: All other protections apart from this relay chart shall be disabled.

OVERFLUX PROTECTION (24)
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