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EASTERN REGIONAL POWER COMMITTEE 
 

 

MINUTES OF 116th PROTECTION COORDINATION SUB-COMMITTEE 
MEETING HELD AT ERPC, KOLKATA ON 18.07.2022 AT 11:00 HOURS   

 

 
Member Secretary, ERPC chaired the meeting. The list of participants is enclosed at Annexure-
A. 
 
ERLDC presented a statistical analysis on grid disturbance/protection issues for ER grid for the 
year 2021-22. The presentation is enclosed at Annexure-B. Some of the key issues highlighted 
are given below: 
 

• Issues related to PLCC healthiness 

• Non-operation of autorecloser 

• RoW/Clerance related issue in the line 

• LBB/Busbar related issue 

Member Secretary ERPC advised all the utilities to take note of the observations made by ERLDC 
from the statistical data and advised to take necessary measures to resolve all the protection 
related issues in their system so as to reduce unwanted tripping of the power system elements. 

 
 

PART – A 
 
ITEM NO. A.1:  Confirmation of Minutes of 115th Protection Coordination sub-Committee 

Meeting held on 20th June 2022 through MS Teams online platform. 
 
The minutes of 115th Protection Coordination sub-Committee meeting held on 20.06.2022 was 
circulated vide letter dated 12.07.2022. 
 
Members may confirm the minutes of meeting. 
 
Deliberation in the meeting 
 
Members confirmed the minutes of 115th PCC Meeting 
 
ITEM NO. A.2:  Protection Code of Draft IEGC Regulation 2022 
 
CERC vide office order dated 07/06/2022 notified the draft Indian Electricity Grid Code(IEGC), 

2022 inviting comments/suggestions/objections from the stakeholders and interested persons. A 

chapter for protection Code has been introduced in the draft document. The draft IEGC is enclosed 

at Annexure A.2. 

 
Members may discuss. 
 
Deliberation in the meeting 
 
ERLDC representative made a brief presentation on the newly added protection code of draft IEGC 
regulation 2022. The presentation copy is attached at Annexure A.2.1.  
 
Some of the salient points highlighted are given below: 
 

• Uniform protection philosophy for all the users of the grid. 
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• Periodical Internal protection audit as well as third party protection audit by the utilities.  

• Maintaining a protection database at RPC level and sharing the access to it to all the users. 

• Event reporting, analysis & recommendation of the event need to be carried out in a fixed 

timeline. 

• Discussion/finalization of SPS at RPC level etc. 

PCC observed that the draft regulation is open for public comment till August-22 and therefore 
advised all the utilities to go through the draft IEGC regulation 2022 and submit their observations, 
if any, to hon’ble commission. 
 

 
PART – B 

 
ITEM NO. B.1:  Total Power failure at 220 kV Atri (OPTCL) S/s on 14.06.2022 at 14:57 Hrs. 
 
On 14.06.2022 at 14:57 Hrs, switchyard illumination cable got snapped and touched B-phase limb 
of 220 kV Atri- Narendrapur-1 breaker resulting in a bus fault. Subsequently 220 kV Bus-1 got 
tripped. 
 
After 2 seconds, the snapped cable touched R-phase limb of 220 kV Atri -Narendrapur-2 breaker 
leading to fault in Bus 2 & subsequently all lines connected to Bus-2 also got tripped. This led to 
total power failure at 220 kV Atri S/s. 
 
Detailed report from ERLDC is attached at Annexure B.1. 
 

 
Load Loss: 100 MW  
Outage Duration: 00:53 Hrs 
 
 
OPTCL may explain.  
 
Deliberation in the meeting 
 
OPTCL representative explained the event with help of presentation which is attached at Annexure 
B.1.1. 
 
At 14:57 Hrs, switchyard illumination cable got snapped and fell on B-phase limb of 220 kV Atri- 
Narendrapur-1 breaker resulting in 220 kV main bus-1 fault. Subsequently busbar protection 
operated for bus-1 and tripped all the connected feeders. After 2 second of this disturbance, the 
snapped cable touched R-phase limb of 220 kV Atri -Narendrapur-2 breaker which was on Bus-2 
& resulted in bus fault in 220 kV bus-2 too. Subsequently all lines connected to bus-2 got tripped 
to clear the fault. This led to total power failure at 220 kV Atri S/s. 
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Relay indications for all feeders during the incident is as follows-  

 
 
OPTCL representative informed that for switchyard light, LT cable covered with PVC pipe had been 
laid on the top of the structure beam & being tied with GI wires. In due course of wear and tear of 
the GI ties, the PVC pipe slackened and dropped down resulting in the fault. He further informed 
that proper clamping and bolting was done in the switchyard after the incident. and necessary 
instructions has been given to all other substations for taking corrective actions wherever similar 
issue. 
 
PCC advised OPTCL to take similar type of measures such as proper clamping & bolting in all 
other substation in their system & to carry out assessment and strengthening of all such 
clamping/joint on periodic basis.  
 
ERLDC representative informed that as per relay indications, following discrepancies were 
observed during the disturbance: 

I. Non operation of bus bar protection for Bus-2 at Atri end  

II. Tripping of 220 kV Atri- Pandiabili-2 in zone-1 protection from Pandiabili end 

Regarding first discrepancy, OPTCL representative replied that due to simultaneous fault in both 
the bus, there might be non-readiness of check zone measurement within short action time. He 
added that setting, configuration and measurement Simulation for both ZONE-1/ 2 and Check Zone 
was done for bus-bar scheme for its functionality check and found in order. PCC advised OPTCL 
to consult with OEM for detailed analysis of the event & relay response thereof. 
 
Regarding second discrepancy, OPTCL representative replied that current of 2.88 kA was recorded 
by PU of that feeder. ERLDC representative replied that as per DR at Pandiabili end, fault current 
of 2.8 kA was recorded during the incident.  
 
PCC advised Powergrid to analyze the operation of distance relay in zone-2 protection from 
Pandiabili end. 
 
OPTCL representative further informed that in order to comply N-1 criteria for 220/132 kV 
transformers at Atri end, special tripping scheme has been planned and is under review. According 
to the proposed scheme, in case of tripping/outage/overload of any one transformer at Atri, tripping 
of Khurda & Chandapur feeder(total quantum 80-90 MW) will be done to avoid overloading of other 
transformer. During this process, Khurda & Chandpur will continue to get power supply from other 
available sorces and there will not be any load shedding. 
 
PCC advised OPTCL to share details of special tripping scheme after it gets finalized with SLDC 
Odisha and ERLDC. 

Time Name with Bus details  End 1 End 2 

14:57 
Hrs 

220 kV Atri- Narendrapur-1, Bus 1 Pick up in zone 4, 
Bus bar trip 

No trip 

220 kV Atri- Narendrapur-2, Bus 2 Pick up in zone 4 Zone2 , R- N fault  

220 kV Atri- Pandiabili-1, Bus 1 Pick up in zone 4, 
Bus bar trip 

No trip 

220 kV Atri- Pandiabili-2, Bus 2 Pick up in zone 4 Zone 1, B-N fault  

220 kV Atri- Mendhasal, Bus 1 Pick up in zone 4, 
Bus bar trip 

No trip 

220 kV Atri- Infocity, Bus 2 Pick up in zone 4 Zone2, R- N fault 

220/132 kV ICT 1, Bus 1 Pick up in zone 4, 
Bus bar trip 

No trip 

220/132 kV ICT 2, Bus 2 Overcurrent trip from 
lv side  

 

Bus coupler  Trip in 48 ms   



116th   PCC Minutes  Page 5 of 16 

 

 
 
ITEM NO. B.2:  Disturbance at 400/220 kV Meramundali(OPTCL) S/s on 20.06.2022 at 16:31 

Hrs 
 
At 16:31 hrs, R-phase fault occurred in 400 kV New Duburi-Meramundali-2 & B phase fault 
occurred in 400 kV New Duburi-Meramundali-1.  
 
While clearing the fault of 400 kV New Duburi Meramundali-2, tie bay circuit breaker of the line at 
Meramundali remained stuck. Since LBB protection was not available for the same, all elements 
in 400 kV Bus-1 at Meramundali got tripped. 
 
As per the information received, 400 kV JSPL S/s & 400 kV GMR (STU) S/s became dead. U#3 
(350 MW) at GMR and U#1 (600 MW) at JITPL tripped during the disturbance. 
  
Detailed report from ERLDC is attached at Annexure B.2. 
 
 
Load Loss: 15 MW, Gen. Loss: 890 MW 
Outage Duration: 00:39 Hrs 
 
 
OPTCL, GMR & JITPL may explain the event.   
 
Deliberation in the meeting 
 
The presentation made by OPTCL representative is attached at Annexure B.2.1. The event was 
explained as follows: 
 

• There are two faults occurred simultaneously. R-phase fault occurred in 400 kV New 

Duburi-Meramundali-2 & B-phase fault occurred in 400 kV New Duburi-Meramundali-1. 

• The B phase fault occurred in 400 kV New Duburi-Meramundali-1 was successfully cleared 

within 100 ms by tripping from both ends. However, while clearing the fault of 400 kV New 

Duburi Meramundali-2, tie bay circuit breaker of the line at Meramundali remained stuck 

due to SF6 lock out condition.  

• Consequently, LBB of tie-breaker was triggered. Due to faulty tie LBB relay, the relay did 

not operate & the fault feeding was continued from feeders connected to Bus 1 and Bus 2 

till the time all the feeders got tripped. 

 

• Relay indications for all connected element to bus 1 and bus 2 during the event is as follows: 

 

Time Name End 1 End 2 PMU 
Observations 

16:30  400 kV Meramundali-New 
Duburi-1  
 

Meramundali: 
B_N, Ir: 1.18 kA, 
Iy: 0.85 kA  
 

New Duburi: 
B_N, 5.34 kA. 
A/r unsuccessful  
 

 
Stepped dip in 
R_ph voltage at 
Meramundali. 
Maximum 130 
kV dip in R_ph 
voltage 
observed. Fault 
clearance time: 
3.6 sec  
 

400 kV Meramundali-New 
Duburi-2  
 

Meramundali: 
R_N, 7.23 kA  
 

New Duburi: 
R_N, 5.77 kA, 
A/r unsuccessful  
 

400 kV Meramundali-
Lapanga-2  
 

Meramundali: 
Tripped at 17:12 
hrs on O/V  

Lapanga: R_N, 
1.26 kA, Zone-3  
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400 kV Meramundali-
Mendhasal-1  
 

Meramundali: 
Didn’t trip  
 

Mendhasal: 
R_N, Zone-3  
 

400 kV Meramundali-
JSPL D/c  
 

Meramundali: 
Didn’t trip  
 

JSPL: DEF 
operated  
 

400 kV Meramundali-
GMR-1  
 

Meramundali: 
DT received  
 

GMR: O/V St.2  
 

400 kV Meramundali-
Angul-1  
 

Meramundali: 
DT received  
 

Angul: DEF 
operated  
 

400 kV Meramundali-
Angul-2  
 

Meramundali: 
DT received  
 

Angul: DEF 
operated  
 

400/220 kV ICT-1 at 
Meramundali  
 

Meramundali: Tripped from 220 kV 
side only  
 

 125 MVAr Bus Reactor-1 
at Meramundali  
 

Meramundali: Back Up impedance 
operated  
 

 350 MW U#3 at GMR  
 

Loss of evacuation path  
 

 600 MW U#1 at JITPL  
 

GT tripped on SEF  
 

 
The followings were observed from the analysis: 
 

• 400 kV Meramundali-GMR line got tripped on overvoltage protection from Mermaundali end 

due to over voltage setting of 120 % at Meramundali end. PCC observed that overvoltage 

issue has been observed at Meremundali end in the past and in addition to it the   

conservative voltage setting caused the tripping of the line at Meramundali end. PCC 

advised OPTCL to change the overvoltage setting(stage-II) to 140-150 % at Meramundali 

end. Similarly, the voltage setting at GMR end also may be reviewed. On this issue, PCC 

enquired about status of earthing audit at Meramundali to which OPTCL representative 

replied that earthing audit was conducted by CPRI & the draft report had been received for 

review. He further informed that strengthening of earthing at Meramundali is under 

progress.  

• On tripping of 400 kV Meramundali-JSPL D/C line & 400 kV Meramundali-Angul D/C line in 
DEF protection from remote end, ERLDC representative viewed that as per disturbance 
recorder signature, the fault current had increased gradually indicating a high resistive fault. 
Thus, the distance protection relay pickup has not been observed. 

 

• Regrading dead time setting of 330 msec in New Duburi line, PCC advised to set the dead 

time setting of autorecloser to one second as per the general practice. 

 

• On enquiry from PCC regarding Low SF6 gas alarm indication before the incident, OPTCL 
representative replied that SF6 Low alarm and Next Lockout was persisted, but due to faulty 
microswitch, related circuit didn’t activate and the gas level on faulty density monitor was 
showing normal value. 

 
Regarding restoration of LBB protection for tie bay of 400 kV New Duburi Meramundali-2 and status 
of LBB protection of all other tie bays at Meramundali, OPTCL representative replied that during 
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investigation it was found that LBB of dia 2, 4 and 8 were faulty and procurement for them is under 
progress however they are planning to replace all LBB relay with new relay which will have bus bar 
integrated logic. 
 
PCC opined that Meramundali being an important substation in Odisha system, necessary 
measure may be taken to ensure healthiness of all the protection system in the substation at the 
earliest and advised OPTCL to submit a timeline for restoration of LBB protection for all the 
concerned bays at Meramundali end. 
 
ITEM NO. B.3:  Disturbance at 220kV Daltongunj S/s on 22.06.2022 at 15:25 Hrs 
 
220 kV Bus-1 & 2 at Daltonganj got tripped on operation of bus bar protection. This led to power 
supply interruption to 220/132 kV Garhwa, 220/132 kV Chatra S/s and radially fed downstream 
areas. 
 

 
  
Load Loss: 120 MW  
Outage Duration: 02:33 Hrs 
 
Powergrid may explain.  
 
Deliberation in the meeting 
 
The presentation submitted by Powergrid is attached at Annexure B.3. 
 
Powergrid representative informed that due to heavy lightening & storm, flashover occurred in R 
phase pilot insulator of bus CVT dropper of 220 kV Bus-2 which resulted in bus fault. Subsequently 
bus bar protection operated for bus-2 as well as for bus-1 and tripped all the feeders at Daltongunj.  
 
Regarding operation of busbar protection for bus-1, he informed that as per dynamic SLD of bus-
bar, all three isolators and CB of TBC Bay was found to be in closed position whereas in actual it 
was in open condition. And as per the internal logic of PU relay, if the isolator status is not reporting 
then it will consider it as closed and accordingly the PU sensed the status of both isolators as 
closed though both the isolators were physically open and this caused operation of busbar 
protection for both bus-1 & bus-2. He also added that no positive voltage was found on the TBs of 
Circuit breaker status due to faulty cable. 
 
He reported that the faulty cable had been changed after the incident to extend the positive thereby 
the zone status was made as per actual. Also, necessary changes have been made in PUs of 
busbar relay for getting alarm whenever there is a discrepancy regarding status of isolators in the 
relay. 
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ITEM NO. B.4:  Disturbance at 220 kV Chatra(JUSNL) S/s 
 

A. Total Power failure at 220 kV Chatra(JUSNL) S/s on 17.06.2022 at 11:36 Hrs 

220 kV Daltonganj-Chatra D/C line got tripped due to R phase fault. Subsequently total power 
failure occurred at 220/132 kV Chatra S/s.  
 
Detailed report from ERLDC is attached at Annexure B.4.A. 
 
 
Relay Indications:  
 

Time Name End 1 End 2 PMU 
Observations 

11:36 220 kV Daltonagnj-
Chatra-1 

Daltonganj: 
R_N, 3.5 km, 
6.11 kA 

Chatra: R_N, 
339.54 km, 
0.163 kA 

90 kV dip in R-
ph voltage at 
Daltonganj S/s. 
Fault clearance 
time 100 msec 

220 kV Daltonagnj-
Chatra-2 

Daltonganj: 
R_N, 0.82 kA 

Didn’t trip 

 
Load Loss: 20 MW  
Outage Duration: 02:24 Hrs 
 
 

B. Total Power failure at 220 kV Chatra(JUSNL) S/s on 18.06.2022 at 09:05 Hrs 

220 kV Daltonganj-Chatra D/C line got tripped on B phase fault resulting in total power failure at 
220/132 kV Chatra S/s. 
 
Detailed report from ERLDC is attached at Annexure B.4.B. 
  
Relay Indications:  
 

Time Name End1 End2 PMU 
Observations 

09:05 
Hrs 

220 kV Daltonagnj-
Chatra-1  
 

Daltonganj: 
B_N, 0.82 kA  
 

Chatra: Didn’t 
trip  
 

43 kV dip in 
B_ph voltage at 
Daltonganj. 
Fault clearance 
time: 100 msec  
 

220 kV Daltonagnj-
Chatra-2  
 

Daltonganj: 
B_N, 7.17 km, 
4.25 kA  
 

Chatra: B_N, 
Zone-2, 0.38 kA  
 

 
Load Loss: 15 MW  
Outage Duration: 00:50 Hrs 
 
JUSNL & Powergrid  may explain.  
 
Deliberation in the meeting 
 

• Total Power failure at 220 kV Chatra(JUSNL) S/s on 17.06.2022 at 11:36 Hrs 

Based on the analysis of disturbance recorder, ERLDC representative explained the event.  
 
R phase fault occurred in 220 kV Daltonganj-Chatra-1 that was sensed by relay on both ends in 
zone 1 and got tripped in 100 ms. At the same time, relay at Daltongunj end for 220 kV Daltonganj-
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Chatra-2 also sensed the fault and tripped in 100 ms leading to total power failure at Chatra S/s.  
There was no tripping from Chatra end for 220 kV Daltonganj-Chatra-2.  
On enquiry regarding non operation of auto-reclose for circuit-1, Powergrid representative informed 
that auto reclose was kept in off condition as OPGW work is in progress in line. 
 
Regarding tripping of circuit-2 within 100 ms, Powergrid representative informed that during the 
incident around 800 A current was sensed by the relay at daltonganj end & tripping was initiated 
by micom P444 relay. He stated that the tripping might be due to maloperation of relay P444 due 
to firmware upgradation and submitted that relay OEM had been communicated on this issue and 
relay testing will be done with the earliest shutdown available.  
 
JUSNL representative informed that PUTT scheme has been implemented for this line and as per 
the implemented scheme, in case of sensing of fault in zone-3 at Chatra end and receiving of carrier 
from remote end, instantaneous tripping will be initiated.  PCC clarified that as per actual PUTT 
scheme, in case of sensing of fault in zone 2 and receiving of carrier from remote end, 
instantaneous tripping should occur and there should not be instantaneous tripping for sensing of 
fault in zone 3. 
 
PCC advised JUSNL to share PUTT scheme implemented at Chatra end to ERPC/ERLDC for 
review. PCC further advised JUSNL to ensure implementation of weak infeed protection at Chatra 
end with a delay of 50 ms for current reversal guard timer for 220 kV Daltonganj-Chatra D/C line.  
 
JUSNL was also advised to configure the disturbance recorders at Chatra end as per the guidelines 
approved by PCC. 
 
Regarding repeated tripping of 220 kV Daltonganj-Chatra D/C from past few months, JUSNL 
representative informed that multiple tripping had occurred due to vegetation issues. The tree 
cutting work in identified locations is already in progress and it is expected that all the RoW issues 
will be resolved by Aug-22.  
 
 

• Total Power failure at 220 kV Chatra(JUSNL) S/s on 18.06.2022 at 09:05Hrs 

 
It was informed that B phase fault occurred in 220 kV Daltonganj-Chatra-2 which was sensed by 
relay on both ends in zone-1 and the line got tripped within 100 ms. At the same time, relay at 
Daltongunj end for 220 kV Daltonganj-Chatra-1 also sensed the fault and tripped within 100 ms.  
 
PCC observed that the disturbance is similar to the event occurred on 17/06/2022 and advised 
Powergrid & JUSNL to take appropriate actions as suggested for the event of 17/06/2022.   
 
ITEM NO. B.5:  Major grid events other than GD/GI 
 

B.5.1: Bus tripping occurred in Eastern Region during June 2022 

During May 2022, following incidents of bus bar tripping had been observed in Eastern Region.  
 
 
 

Element Name Tripping Date Reason Utility 

220 kV Main Bus-1 at 
Muzaffarpur 

11.06.22 at 
13:28 Hrs 

Bus bar protection 
operated 

PG ER-1 

400 kV Main Bus-4 at 
Maithon 

24.06.22 at 
11:18 Hrs 

LBB of Main bay of 
Jamshedpur at Maithon 

had operated 
PG ER-2 
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Powergrid may explain. 

 
Deliberation in the meeting 

• Tripping of 220 kV Main Bus-1 at Muzaffarpur on 11.06.2022 at 13:28 Hrs  

BSPTCL representative informed that shutdown was availed for 220 kV Goraul Bays at Muzaffarpur 
end for testing of autorecloser scheme and testing work was to be conducted by BSPTCL team in 
presence of Powergrid official. After availing the shutdown, the earth switch of line side was closed 
and during closing of bus side earth switch, there was a fuse failure in the panel. As soon as the 
fuse was replaced & attempt was made to close the earth switch, both bus side isolator of 220 kV 
main bus-1 & earth switch operated simultaneously and connected with each other resulting in bus 
fault.  

Powergrid representative informed that the GIS scheme was in maintenance mode during the line 
shutdown which led to bypassing of the interlock mechanism. BSPTCL representative informed 
that as per the scheme drawing, the switch of DC motor for both isolator & earth switch was 
common and it was also found that there was already a close command in pick up mode for the 
bus side isolator before the incident. As soon as the fuse was replaced, and close command was 
given, this led to closing of both isolator & earth switch.  

PCC expressed serious concern over the operational lapses which caused the above tripping and 
advised BSPTCL & Powergrid to study the wiring scheme in detail & devise an operating procedure 
for operating any element at Muzzaffarpur S/s in order to avoid such kind of incidents in future. 

On enquiry from PCC regarding timeline for restoration of damaged portion of GIS bus as well as 
Goraul feeder, BSPTCL representative informed that OEM has been communicated in this regard 
for early restoration of the damaged section. He stated that in case of import of spares by OEM 
from Korea, the restoration may take six(6) months of time. 

• Tripping of 400 kV Main Bus-4 at Maithon on 24.06.2022 at 11:18 Hrs  

Powergrid representative informed that LBB of main bay of Jamshedpur at Maithon had operated 
which resulted in tripping of 400 kV Main Bus-4 at Maithon. He further informed that there was no 
fault at that instant and the LBB relay had mal-operated due to ageing issue.  

B.5.2: Repeated Tripping of Transmission Lines and associated issues 
 

Following lines had tripped repeatedly in the month of June’22.  

 

S.No. Name of the Element 
No. of 
times 

Tripped 
Remarks Utility 

1 

400 kV PPSP-Bidhannagar-2 5 

Fault at two locations: 
 
 Y_N, around 28 km from 
Bidhannagar (3) ; 
 
 R_N around 145 km from 
Bidhannagar (2) 

WBSETCL 

2 

220 kV Joda-
Ramchandrapur-1 

4 

Twice Y_N fault (80 km 
from Ramchandrapur). 
Charged within an hour in 
all instances  

JUSNL/OPTCL 
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3 
132 kV Sultanganj-Deoghar-1 7 

 In most of the instances, 
line was charged within 
half hour.  

BSPTCL/JUSNL 

4 

132 kV Kahalgaon 
(BSPTCL)-Lalmatia 

6 
Tripping on O/c. Line was 
charged within half hour in 
most of the instances. 

BSPTCL/JUSNL 

 

Concerned utilities may explain. 
 
Deliberation in the meeting 

 

• Repeated tripping of 400 kV PPSP-Bidhannagar-2 

WBSETCL representative informed that a section of 400 kV PPSP-Bidhannagar-2 line which is 
near to Andal Airport is through cable and there is no earth wire present in that section. This is as 
per the safety requirement by airport authority. In most of the incidents, the fault location is in this 
section and as auto-recloser is not implemented in the line, the line gets tripped even for a transient 
fault.  

OPTCL representative suggested that transmission line arrestor(TLA) may be installed at required 
locations where earth wire is not present in order to reduce the tripping incidents caused by 
lightening.  

PCC advised WBSETCL to explore the installation of TLAs in the line at required location for 
reducing the tripping of the line.  

• Repeated tripping of 220 kV Joda-Ramchandrapur-1 

JUSNL representative informed that most of the tripping was due to vegetation issue in the line and 
the same has already been attended and cleared.  

He further informed that current unbalancing was observed in almost all the cases to which PCC 
opined that multi earthing of CT might be the reason behind unbalanced 3-phase current and 
advised JUSNL for a detailed checking of CT earthing at Ramchandrapur end.  

• Repeated tripping of 132 kV Sultanganj-Deoghar-1 

BSPTCL representative informed that repeated tripping of this line was due to punctured insulators 
at several locations. He informed that most of the insulators were replaced in Oct-21 and tripping 
has been reduced significantly. 

In view of recent trippings observed in June-22, they are planning to replace remaining insulators 
at the earliest to reduce the tripping.  

 

JUSNL representative informed that no confirmation had been received from BSPTCL end 
regarding protection setting confirmation for the revised network configuration at Deoghar end. 
PCC advised BSPTCL & JUSNL to coordinate with each other and ensure proper relay setting 
coordination at both the end.  

 

• Repeated tripping of 132 kV Kahalgaon (BSPTCL)-Lalmatia 

BSPTCL representative informed that 132 kV Kahalgaon (BSPTCL)-Lalmatia had tripped 
repeatedly in high set overcurrent protection and as per their relay indications, fault in all of the 
instants is beyond Lalmatia substation i.e., in 132 kV Lalmatia-Sahebganj section. 

PCC opined that in case of a fault for 132 kV Lalmatia-Sahebgan line, Lalmatia end relay shall 
sense and clear the fault before tripping of 132 kV Kahalgaon (BSPTCL)-Lalmatia from Kahalgaon 
end. 
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PCC advised JUSNL to carry out detailed analysis of all the trippings of the line such as fault 
location, relay indication, review of zone settings in the relay and a report may be shared with 
ERLDC/ERPC in this regard. 
 
ITEM NO. B.6:  Repeated Disturbances at 220 kV Barauni(BTPS) Substation 

 
In last three months, three events of Barauni TPS blackout had occurred i.e. on 19th May, on 06th   
July and 11th July 2022 respectively. Special meeting was conveyed to discuss these events on 
12 July 2022 by ERLDC.  
 
Gist of discussion is attached at Annexure B.6. 
 
Members may discuss. 
 
Deliberation in the meeting 
 
On enquiry about non availability of bus bar protection at 220 kV as well as 132 kV levels at 220/132 
kV Begusarai, 220 kV Hazipur and 220 kV Bihar Sharif substations of BSPTCL for which BSPTCL 
representative replied that implementation of bus bar protection for important substations has been 
proposed under PSDF scheme. PCC advised BSPTCL to share the time line for implementation of 
busbar protection at the above-mentioned substations. 
 
ERLDC representative enquired BSPTCL about non-direction backup protection time settings of 
220/132 kV ICTs at 220/132 kV Begusarai substation for which BSPTCL representative replied that 
non-direction backup protection time settings of 220/132 kV ICTs had been disabled.  
 
BSPTCL representative further informed that zone 4-time settings had been reduced to 250 ms at 
concerned substation due to non availability of bus bar protection.  
 

 
ITEM NO. B.7:  Tripping Incidence in month of June-2022 
 
Single line tripping incidents in the month of June-2022 which needs explanation from constituents 
of either of the end is attached. 
 
Concerned utilities may explain. 

 
Deliberation in the meeting 

 
Members explained the tripping incidences. The updated status is enclosed at Annexure B.7. 

 
 

PART- C :: OTHER ITEMS 
 
 
ITEM NO. C.1:  Follow-up of Decisions of the Previous Protection Sub-Committee 

Meeting(s) 
 
The decisions of previous PCC meetings are attached. 
 
Members may update the latest status. 
 
Deliberation in the meeting 

 
Updated status for decisions of previous PCC meetings is given at Annexure C.1. 
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ITEM NO. C.2:  Compliance of 3rd Party Protection Audit Team Observations 
 
3r party protection audit of various substations in Odisha was carried out from 25.04.2022 to 
28.04.2022 by audit team. The observation of audit team is attached. 
 
In 114th PCC meeting, concerned utilities were advised to comply the recommendations submitted 
by audit team. 
 
In 115th PCC Meeting, OPTCL representative informed that compliance of observations of third-
party protection audit is in progress. 
 
PCC advised concerned utilities to update the compliance status of protection audit observations 
for their respective substation as given in the annexure. 
 
Concerned utilities may update. 
.  
Deliberation in the meeting 

 
PCC advised concerned utilities to update the compliance status of protection audit observations 
for their respective substation as given in the Annexure C.2. 
 
 
ITEM NO. C.3:  Schedule for 3rd party Protection Audit by ERPC Protection Team. 
 
It is proposed to conduct 3rd Party protection audit for the following substations in the month July-
22. 
 

1. 400 kV Jamshedpur (Powergrid) S/s 

2. 220 kV Ramchandrapur (JUSNL) S/s 

3. 220 kV Chandil (JUSNL) S/s 

4. 220 kV Jamshedpur (DVC) S/s 

5. 400/220 kV Chaibasa (Powergrid) S/s 

6. 220 kV Chaibasa New (JUSNL) S/s 

 
In 115th PCC Meeting, ERPC Secretariat informed that protection audit of mentioned substations 
will be carried out tentatively in second week of July 2022.  
 
PCC advised concerned utilities of Jharkhand to verify and update existing relay data and 
protection settings available in PDMS before the field visit by audit team. 

 
Members may discuss. 

 
Deliberation in the meeting 

 
ERPC Secretariat informed that protection audit of mentioned substations will be carried out 
tentatively in third week of July 2022.  

 
 
ITEM NO. C.4:  Submission of protection settings in PDMS 
 
Relay settings of various newly added transmission elements are not available in the protection 
database. Also, existing settings of some the relays have been revised due to change in network 
configuration however the settings have not been updated in PDMS. A list has been prepared 
based on the information available through OCC/PCC forum and the same is enclosed at 
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Annexure C.4. 
 
In 115th PCC meeting, concerned utilities are advised to upload the relay settings in PDMS or send 
the relay settings to erpc-protection@gov.in .  
 
The settings data has been received from Powergrid ER-1 & PMTL. 

 
Members may note and comply. 
 
Deliberation in the meeting 
 
PCC advised concerned utilities to upload the relay settings in PDMS or send the relay settings to 
erpc-protection@gov.in .  
 
 
ITEM NO. C.5:  Collection of Substation data by PRDC 
 
PRDC is collecting the substation data and maintaining the database for the Eastern Region. The 
data for following substations are to be collected: 
 
 

SL 
NO 

NEW SUBSTATION VOLTAGE LEVEL UTILITY State 

1 SAHARSA 400/220 kV PMTL Bihar 

2 CHATRA 220 kV JUSNL Bihar 

3 KARAMNASA(NEW) 220 kV BSPTCL Bihar 

4 JAKKANPORE 400/220 kV  BGCL Bihar 

5 NAUBATPUR 400/220 kV BGCL Bihar 

6 RAXUAL 220 KV BSPTCL Bihar 

7 MOKAMAH 220 kV BGCL Bihar 

8 SAHUPURI 220 kV BSPTCL Bihar 

9 NPGCL 400 kV NTPC Bihar 

10 GOBINDPUR 220 kV NKTL Jharkhand 

11 JAINAMORE 220 kV NKTL Jharkhand 

12 DHANBAD 220 kV NKTL Jharkhand 

13 Rongichu 220 kV  MBPCL Sikkim 

14 Jorethang 220 kV Dans Energy Sikkim 

15 MERAMUNDALI B 400 kV OPTCL Odisha 

 
 
Members may discuss. 
 
Deliberation in the meeting 
 
ERPC advised concerned utilities to facilitate visit of PRDC team in order to collect data from 
mentioned substations.  
 
ITEM NO. C.6:  Automation of Protection Settings extraction from PDMS 
 
To facilitate protection co-ordination and protection audit, automation of protection setting 
extraction from the database is required. In this regard, a model excel sheet was shared with PRDC 
and automation of extraction of settings from PDMS was also discussed.  
 
In 113th PCC, ERPC secretariat informed that a meeting would be held on 19th April 2022 among 
ERPC, ERLDC & PRDC to discuss the above issue. 
 

mailto:erpc-protection@gov.in
mailto:erpc-protection@gov.in
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In 114th PCC, PRDC representative informed that development of facility for relay data extraction 
from protection database is under progress and it is expected to be implemented within 45 days.  
 
In 115th PCC Meeting, PRDC representative informed that facility for desired relay data extraction 
from protection database is under progress and it is expected to be completed within 7 days 
 
PRDC may update. 
 
Deliberation in the meeting 
 
PRDC representative informed that facility for desired relay data extraction from protection 
database had been developed and demo for the same will be presented to ERPC, ERLDC within 
a week. 
 
 

ITEM NO. C.7:  New Element Integration  
 
C.7.1: FTC of 220 kV Ranchi-MTPS (DVC) S/c 
  
As per information received at ERLDC, 220 kV Ranchi-MTPS(DVC) S/c is going to be first time 
charged. 
 
 
Line parameters are as below: 
 

Name Conductor Type Length 

220 kV Ranchi-MTPS(DVC) 
S/c 

AAAC Zebra 228.624 km 

  
Protection Co-ordination maybe reviewed as per following table (Based on information available 
at ERLDC): 
 

Reason Settings to be 
reviewed 

At S/s Utility Remarks 

  
   
  
  
  
  
  
FTC of 220 
kV Ranchi-
MTPS(DVC) S/c 
  

220 kV Ranchi-
MTPS (DVC) S/c 

Ranchi, MTPS PG ER-1, 
DVC 

Protection coordination to 
be done for newly 
connected elements as per 
ERPC guidelines. 

220 kV Ranchi-
Chandil-1 

Chandil JUSNL   
Adjacent longest line will 
now be 220 kV 220 kV 
Ranchi-MTPS (DVC) 
S/c (228.624 km). Hence 
Zone-3 settings may be 
reviewed keeping in view it 
should not encroach next 
voltage level. 
  
Zone-2 settings may also 
be reviewed as per ERPC 
philosophy. 

220 kV Ranchi-
Hatia T/c 

Hatia JUSNL 

220 kV Ranchi-
Ramgarh S/c 

Ramgarh DVC 

220 kV Mejia-
Kalyaneshwari 
T/c 

Kalyaneshwari DVC 

220 kV Mejia-
Waria D/c 

Waria DVC 
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220 kV Mejia-
Barjora D/c 

Barjora DVC 

  

220 kV Mejia-
Durgapur 
(Muchipara) D/c 

Muchipara DVC   

  

220 kV Mejia-
Burnpur 

Burnpur DVC   

  
PLCC end to end testing confirmation is required to facilitate FTC of the lines. 
 
Utilities may confirm if any changes in protection setting required or not. If any changes done, 
may share the revised protection settings with ERLDC and ERPC at the earliest. 
 
Concerned utilities may update. 
 
Deliberation in the meeting 
 
ERLDC representative informed that they had received required protection settings from 
concerned utilities.  
 

******** 
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PROTECTION STATISTICAL ANALYSIS FOR THE YEAR 2021-2022

Annexure B 



220kv & above level
TOTAL 874
R-earth 204
Y-earth 113
B-earth 252
PHASE TO PHASE 124
NO FAULT 178
3-Phase Fault 4



Fault clearance within 
limit

69% ,600

Delayed
11%,96

Tripped without any 
fault in line

20% ,178

Back up Protection 
operated 
21% , 20

Failure of carrier scheme
52% ,50

DEF (High resistive 
fault)

27%,26

DELAYED CLEARANCE

FAULT CLEARING DETAILS FOR YEAR
(APRIL 2021-MARCH 2022)



Protection operation as desired
54% , 476

Protection not operated as 
desired

46% ,398

PROTECTION PERFORMANCE FOR YEAR
(APRIL 2021-MARCH 2022)

Non operation of 
A/R

38%, 150

Back up Protection operated & Failure of 
carrier scheme

17%, 70

No fault ,DT received,RELAY 
Malfunction

45%, 178

PROTECTION NOT OPERATED AS DESIRED

Unwanted DT ,Non operation of  A/R ,Failure of carrier 
scheme , all indicate Poor Healthiness of PLCC .

Poor Healthiness of PLCC 



Garwa -8
Chatra

Tenughat-05

Sonnanagr-11
Godda,Jasdih-03

Budhipadar-02

Dikchu-05 ,Teesta III-04
Rongnichu-05,Tashding-03

GRID DISTURBANCE STATISTICS FOR 
YEAR 2021-2022



Area No of Disturbance Initiating Cause

Sonenagar 11 5- Busbar LBB malfunctio,Fault , radial system 

GARWA 8 D/C tripped 5 times on B-Earth , Vegetatio ,Row issue sag issue 

Tenughat 5 Faults and cordination issue

DIKCHU 5
Loss of evacuation due to tripping under depleted network condition, fault and 
overvoltage-3

Rongnichu 5 Relay malfunction of busbar-2 ,3- fault under depleted network

Teesta-3 4 fault under Depleted network condition 

Tashding 3 2 -Relay malfunction

GODDA , 
Jasdih 3

Under load crash condition multiple tripping due to un cordinated overvolatge 
tripping

Budhipadar 2 Bus fault and Busbar non operation

GRID DISTURBANCE STATISTICS FOR YEAR 2021-2022



33%

18%14%

10%

7%

5%
5%

5% 3%

Root Cause leading to Disturbance

Transient /Permanent nature of fault in line

Spurious Relay operation

Equipment failure

Multiple faults

Under depleted condition,Line tripped

Extreme weather related

BUS FAULT

Delayed fault clearance by Primary
protection
Jumer Snapping



34%

26%

40%

Major Issues during Grid Disturbance  

BUSBAR , LBB related Problem Relay Cordination issue Correct Operation



Major Issues & Key Areas to Improve Upon :

(1)PLCC Healthiness : 
Line tripping without any fault in line due to DT receipt ,Relay Malfunction , Delayed clearances due to failure of 

carrier schemes .

✓ Hence in order to avoid such tripping's and improve the reliability of protection system regular testing of 
PLCC end to end during shutdown may be explored to ensure the healthiness of PLCC system.

✓ Proper Auto reclose operation needs to be ensured at 220 Kv & above level for single phase faults 
which is resulting into line tripping. 

(3)ROW ,Clearance Issue :
Repeated grid disturbances are occurring in Jharkhand area , Tenughat , Garwa , Chatra ,Godda due to 
faults of the nature of vegetation , Row ,clearance issues along with Relay coordination issues.   

✓ Proper healthiness of co-ordinated protection system to be ensured along with the regular 
patrolling of lines & maintaining sufficient clearance .

(2) Non operation of Auto reclose:



(4) LBB & BUSBAR related Issue :
Spurious relay operation such as busbar , LBB ,along with Equipment failure are major cause of  concern. 
Either Busbar/LBB  they are not available or they did not work properly .

✓ BUSBAR & LBB healthiness to be ensured to reducing such disturbances , At least 220 Kv and 
above Level  should be equipped with Busbar and LBB protection which is also mandated as per 
the CEA grid standards .

✓ Electromechanical & Static nature of Busbar &LBB to be upgraded to Numerical Relay.
✓ Regular Protection Audits to be done with timely implementation of suggestion and outcomes 

of Audit needs to be ensured.
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CENTRAL ELECTRICITY REGULATORY COMMISSION 

NEW DELHI 

 

No. L-1/265/2022/CERC                   Dated: 7th June 2022 

PREAMBLE 

The term “Grid” has been defined in sub-section 32 of Section 2 of the Electricity Act, 2003 (the 

Act) to mean the high voltage backbone system of inter-connected transmission lines, sub-

stations and generating plants. The Central Commission has been vested with the functions 

under clauses (h) of sub-section (1) of Section 79 of the Act to specify the Grid Code having 

regard to the Grid Standards. Clause (d) of Section 73 of the Act mandates the Central 

Electricity Authority to specify the Grid Standards for operation and maintenance of the 

transmission lines. Further, clause (i) of sub-section (1) of Section 79 of the Act enjoins upon 

the Central Commission to specify and enforce the standards with respect to the quality, 

continuity and reliability of services by the licensees. Sub-Section 2 of Section 28 of the Act 

provides that the Regional Load Despatch Centre shall comply with such principles, guidelines 

and methodologies in respect of wheeling and optimum scheduling and despatch of electricity 

as the Central Commission may specify in the Grid Code. Clause (e) of sub-section (3) of 

Section 28 of the Act provides that the Regional Load Despatch Centre shall be responsible for 

carrying out real time operations for grid control and despatch of electricity within the region 

through secure and economic operation of the regional grid in accordance with the Grid 

Standards and the Grid Code. Sub-Section (1) of Section 26 of the Act provides that National 

Load Despatch Centre shall be established at the national level for optimum scheduling and 

despatch of electricity among the Regional Load Despatch Centres. Sub-Section (1) of Section 

Annexure A.2
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29 of the Act provides that the Regional Load Despatch Centre shall give such directions and 

exercise such supervision and control as may be required for ensuring stability of the grid 

operation and for achieving the maximum economy and efficiency in the operation of the power 

system in the region under its control. Sub-section (2) of Section 29 of the Act mandates every 

licensee, generating company, generating station, sub-station and any other person connected 

with the operation of the power system shall comply with the directions issued by the Regional 

Load Despatch Centre under sub-section (1). Sub-Section (3) of Section 29 provides that all 

directions issued by the Regional Load Despatch Centres to the transmission licensee of State 

transmission lines or any other licensee of the State or generating company (other than those 

connected with inter-State transmission System) or sub-station in the State shall be issued 

through the State Load Despatch Centre who shall ensure compliance to such directions by the 

concerned generating company or the licensee or sub-station. Sub-Section (3) of Section 33 of 

the Act provides that the State Load Despatch Centre shall comply with the directions of the 

Regional Load Despatch Centre. Sub-section (4) of Section 29 of the Act provides that the 

Regional Power Committee in the region may, from time to time, agree on matters concerning 

the stability and smooth operation of the integrated grid and economy and efficiency of the 

power system within the region. While Section 38 and Section 39 deal with the functions of the 

Central Transmission Utility and State Transmission Utility respectively, Section 40 and Section 

42 deal with the duties of the transmission licensees and distribution licensees respectively. 

Therefore, the Act envisages and assigns specific roles and functions to Central Electricity 

Authority, Regional Power Committees, Central Transmission Utility, National Load Despatch 

Centre, Regional Load Despatch Centres, State Transmission Utilities, State Load Despatch 

Centres, generating companies and licensees and any other person connected with the 

operation of the power system in order to achieve real time operation and control of the grid 

within the regions and amongst the regions and also within the States for not only ensuring 
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secure, economic and stable operation of the grid but also for achieving maximum economy 

and efficiency of the power system.  

 

Accordingly, the Grid Code hereinafter specified by the Central Commission contains the 

provisions regarding the roles, functions and responsibilities of the concerned statutory bodies, 

generating companies, licensees and any other person connected with the operation of the 

power systems within the statutory frameworks envisaged in the Act and the Rules and 

Notifications issued by the Central Government.  

Under Clause (h) of sub-section (1) of Section 86 of the Act, the State Commissions are 

mandated to specify the State Grid Codes consistent with the Grid Code specified by the 

Central Commission under clause (h) of sub-section (1) of Section 86 of the Act. This has been 

duly recognized by the Hon’ble Supreme Court in its judgement dated 17.8.2007 in Civil Appeal 

No. 2104 of 2006 in the matter of Central Power Distribution Company & Others Vs Central 

Electricity Regulatory Commission. 

Keeping in view the mandate and statutory framework as envisaged in the Act for stable, 

reliable and secure grid operation in order to achieve maximum economy and efficiency of the 

power system, the Grid Code apart from the provisions relating to the role of various statutory 

bodies and organisations and their linkages, contain extensive provisions pertaining to (a) 

reliability and adequacy of resources; (b) technical and design criteria for connectivity to the grid 

including integration of new elements, trial operation and declaration of commercial operation of 

generating stations and inter-State transmission systems; (c) protection setting and 

performance monitoring of the protection systems including protection audit; (d) operational 

requirements and technical capabilities for secure and reliable grid operation including load 

generation balance, outage planning and system operation;  (e) unit commitment, scheduling 
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and despatch criteria for physical delivery of electricity; (f) integration of renewables; (g) 

ancillary services and reserves; and (g) cyber security etc. 

 

 

NOTIFICATION (DRAFT) 

 

In exercise of powers conferred under clause (h) of sub-section (1) of Section 79 read with 

clause (g) of sub-section (2) of Section 178 of the Electricity Act, 2003 (36 of 2003), and all 

other powers enabling it in this behalf, the Central Electricity Regulatory Commission hereby 

specifies the Grid Code as under: 

CHAPTER1 

PRELIMINARY 

1. SHORT TITLE, EXTENT AND COMMENCEMENT 

(1) These regulations may be called the Central Electricity Regulatory Commission (Indian 

Electricity Grid Code) Regulations, 2022. 

(2) These regulations shall come into force from the date notified by the Commission. 

2. SCOPE AND EXTENT OF APPLICATION 

(1) These regulations shall apply to: all users, State Load Despatch Centres, Regional 

Load Despatch Centres, National Load Despatch Centre, Central Transmission Utility, 

State Transmission Utilities, licensees, Regional  Power Committees and Power 

Exchanges to the extent applicable. 
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(2) For the purpose of these regulations, the Damodar Valley Corporation (DVC) shall be 

treated as a regional entity and a separate control area. The DVC Load Despatch 

Centre shall perform functions of a SLDC for the control area of DVC.   

(3) The generating stations of the Bhakra Beas Management Board (BBMB) and Sardar 

Sarovar Project (SSP) shall be treated as regional entities and their generating units 

shall be scheduled and despatched in coordination with BBMB or Narmada Control 

Authority, as the case may be, having due regard to the irrigation requirements of the 

participating States.  

(4) Any country inter-connected with the National Grid or Regional Grid shall be treated as 

a separate control area. 

3.  DEFINITIONS 

(1) In these regulations, unless the context otherwise requires: 

Sr.No. Particulars Definition 

1. ‘Act’ means the Electricity Act, 2003; 

2. ‘Alert State’ means the state in which the system is within the 

operational parameters as defined in this Code 

but a contingency has occurred; 

3. ‘Ancillary Services’ in relation to power system operation, means the 

service necessary to support the grid operation in 

maintaining power quality, reliability and 

security of the grid and includes Primary Reserve 

Ancillary Service, Secondary Reserve 

Ancillary Service, Tertiary Reserve Ancillary 

Service, active power support for load 

following, reactive power support, black start and 

such other services as defined in this  
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Sr.No. Particulars Definition 

Code; 

4. ‘Ancillary Services 

Regulations’ or ‘AS 

Regulations’ 

means Central Electricity Regulatory Commission 

(Ancillary Services) Regulations, 2022; 

5. ‘Area Control Error’ or 

‘ACE’ 

shall be as specified in Regulation 30(11) of 

these regulations; 

 

6. ‘Automatic Generation 

Control’ or ‘AGC’ 

means a mechanism that automatically adjusts 

the generation of a control area to maintain its 

interchange schedule plus its share of frequency 

response; 

7. ‘Automatic Voltage 

Regulator’ or‘AVR’ 

means a continuously acting automatic excitation 

control system to control the voltage of a 

generating unit measured at the generator 

terminals; 

8. ‘Available Transfer 

Capability’ or ‘ATC’ 

means power transfer capability of the inter-

control area transmission system or across 

electrical regions or between ISTS and state 

network or between cross-border 

interconnections available for scheduling 

transactions in a specific direction, taking into 

account the network security declared by the 

concerned load despatch centre. Mathematically, 

ATC is the Total Transfer Capability less 

Transmission Reliability Margin; 

9. ‘Beneficiary’ means a person who has a share (as defined in 

clause 110 of this Regulation ) in an  ISGS; 

10. ‘Bilateral Transaction’ means a transaction for exchange of energy or 
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Sr.No. Particulars Definition 

power (MW or MWh) between a specified buyer 

and a specified seller, directly or through a 

trading licensee or discovered in the Term Ahead 

Market at power exchange through anonymous 

bidding, and scheduled from a specified point of 

injection to a specified point of drawal for a fixed 

or varying quantum of power (MW) for any time 

period; 

11. ‘Blackout State’ means a condition at a specific time where a part 

or all the operations of the power system have 

got suspended; 

12. ‘Black Start Procedure’ means the procedure necessary to recover from 

a partial or a total blackout in the region; 

13. ‘Bulk Consumer’ shall have the same meaning as defined in CEA 

Technical Standards for Connectivity; 

14. ‘Buyer’  means a person purchasing electricity through a 

transaction scheduled through inter-State 

transmission system in accordance with these 

regulations. 

15. ‘Captive Generating 

Plant’ 

means a power plant set up by any person to 

generate electricity primarily for his own use and 

includes a power plant set up by any co-

operative society or association of persons for 

generating electricity primarily for use of 

members of such cooperative society or 

association; 

16. ‘CEA Grid Standards’ means the Central Electricity Authority (Grid 

Standards) Regulations, 2010 
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Sr.No. Particulars Definition 

17. ‘CEA Technical 

Standards for 

Communication’ 

means the Central Electricity Authority (Technical 

Standards for Communication System in Power 

System Operation) Regulations, 2020 

18. ‘CEA Technical 

Standards for 

Connectivity’ 

means the Central Electricity Authority (Technical 

Standards for Connectivity to the Grid) 

Regulations, 2007; 

19. ‘CEA Technical 

Standards for 

Construction’ 

means the Central Electricity Authority (Technical 

Standards for Construction of Electrical Plants 

and Electric Lines) Regulations, 2010 

20. ‘Central Generating 

Station’ 

means the generating station owned by a 

company owned or controlled by the Central 

Government; 

21. ‘Central Transmission 

Utility’ or ‘CTU’ 

means any government company, which the 

Central Government may notify under sub-

section (1) of Section 38 of the Act; 

22. ‘Cold Start’ in relation to steam turbine means start up after a 

shutdown period exceeding 72 hours (turbine 

metal temperatures below approximately 40% of 

their full load values); 

23. ‘Collective Transaction’ shall have the same meaning as defined in 

Central Electricity Regulatory Commission 

(Power Market) Regulations, 2021; 

24. ‘Communication System’ shall have the same meaning as defined in 

Central Electricity Regulatory Commission 

(Communication System for inter-State 

transmission of electricity) Regulations, 2017.; 

25. ‘Congestion’ means a situation where the demand for 

transmission capacity or power flow on any 
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Sr.No. Particulars Definition 

transmission corridor exceeds its Available 

Transfer Capability; 

26. ‘Connectivity Agreement’ means an agreement between CTU and any 

other person setting out the terms relating to a 

connection to and/or use of the Inter-State 

Transmission System in terms of GNA 

Regulations; 

27. ‘Connectivity’ means the state of getting connected to the inter-

State transmission system by a generating 

station including a captive generating plant, a 

bulk consumer or an Inter-State Transmission 

licensee; 

28. ‘Control Area’ means an electrical system bounded by 

interconnections (tie lines), metering and 

telemetry which controls its generation and/or 

load to maintain its interchange schedule with 

other control areas and contributes to regulation 

of frequency as specified in these regulations; 

29. ‘Control Centre’ includes NLDC or RLDC or REMC or SLDC or 

Area LDC or Sub-LDC or DISCOM LDC including 

main and backup Centre, as applicable; 

30. ‘Date of Commercial 

Operation’ or ‘COD’ 

shall have the same meaning as specified in 

Regulation 27 of these regulations; 

31. ‘Declared Capacity’ or 

‘DC’ 

in relation to a generating station means, the 

capability to deliver ex-bus electricity in MW 

declared by such generating station in relation to 

any time-block of the day as defined in the Grid 

Code or whole of the day, duly taking into 

account the availability of fuel or water, and 
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Sr.No. Particulars Definition 

subject to further qualification in the relevant 

regulations; 

32. ‘Demand’ means the demand of active power in MW; 

33. ‘Demand Response’ means variation in electricity usage by end 

customers/control area manually or automatically, 

as per system requirement identified by 

concerned load despatch centre;   

34. ‘Despatch Schedule’ means the ex-power plant net MW and MWh 

output of a generating station, scheduled to be 

exported to the Grid from time to time; 

35. ‘DSM Regulations’ means Central Electricity Regulatory 

Commission (Deviation Settlement Mechanism 

and related matters) Regulations, 2022; 

36. ‘Disturbance Recorder’ or 

‘DR’ 

means a device  for recording  the behavior of the 

pre-selected digital and analog values of the 

system parameters during an event; 

37. ‘Data Acquisition System’ 

or ‘DAS’ 

means a system for recording   the sequence of 

operation in time, of the relays/equipment as well 

as the measurement of pre-selected system 

parameters; 

38. ‘Drawal Schedule’ means the summation of the station-wise ex-

power plant drawal schedules from all ISGS and 

drawal from/injection to regional grid under GNA 

and T-GNA;  

39. ‘DVC’ means the Damodar Valley Corporation 

established under sub-section (1) of Section 3 of 

the Damodar Valley Corporation Act, 1948; 
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Sr.No. Particulars Definition 

40. ‘Emergency State’ means the state in which one or more variables 

are outside their operating limit or many of the 

equipment are operating above their respective 

loading limit; 

41. ‘Energy Storage System’ 

or ‘ESS’ 

means any system or device capable of storing 

electrical energy in any form using any 

technology and delivering it back in the form of 

electrical energy; 

42. ‘Event’ means an unscheduled or unplanned occurrence 

in the grid including faults, incidents and 

breakdowns; 

43. ‘Event Logging Facilities’ means a device for recording the chronological 

sequence of operations, of the relays and other 

equipment; 

44. ‘Ex-Power Plant’ means net MW or MWh output of a generating 

station, after deducting auxiliary consumption and 

transformation losses; 

45. ‘Fault Locator’ or ‘FL’ means a device installed at the end of a 

transmission line to measure/ indicate the 

distance at which a line fault may have occurred; 

46. ‘Flat frequency control’ means a mechanism for correcting ACE by 

factoring in only the frequency deviation and 

ignoring the deviation of net actual interchange 

from net scheduled interchange;  

47. ‘Flat tie-line control’ means a mechanism for correcting ACE by 

factoring in only the deviation of net actual 

interchange from net scheduled interchange 

ignoring frequency deviation; 
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Sr.No. Particulars Definition 

48. ‘Flexible Alternating 

Current Transmission 

System’ or ‘FACTS’ 

means a power electronics based system and 

other static equipment that provide control of one 

or more AC transmission system parameters to 

enhance controllability and increase power 

transfer capability; 

49. ‘Flow-gate’  means a group of parallel transmission line (s), 

outage of which may lead to cascade tripping or 

separation of systems or loss of generation 

complex or loss of load centre; 

50. ‘Forced Outage’ means an outage of a generating unit or a 

transmission facility due to a fault or other 

reasons which has not been planned; 

51. ‘Frequency Response 

Characteristics’ or ‘FRC’ 

means automatic, sustained change in the 

power consumption by load or output of the 

generators that occurs immediately after a 

change in the load-generation balance of a 

control area and which is in a direction to 

oppose a change in frequency. Mathematically it 

is equivalent to 

 FRC = Change in Power (∆P) / Change in 

Frequency (∆f); 

52. ‘Frequency Response 

Obligation’ or ‘FRO’ 

means the minimum frequency response a 

control area has to provide in the event of any 

frequency deviation; 

53. ‘Frequency Response 

Performance’ or ‘FRP’ 

means the ratio of actual frequency response 

with frequency response obligation; 

54. ‘Frequency Stability’ means the ability of the transmission system to 

maintain stable frequency  in the normal state 
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Sr.No. Particulars Definition 

and after being subjected to a disturbance; 

55. ‘Gate Closure’  “means the time at which the bidding for a 

specific delivery period closes at the power 

exchange and no further bidding or modification 

of already placed bids can take place for the said 

delivery period. 

56. ‘Generating Unit’ 

 

means  

a) for all generating stations except solar photo 

voltaic, wind and hybrid stations, 

an electrical generator coupled to a prime 

mover within a power station together with 

all plant and apparatus at the power 

station which relate exclusively to 

operation of that turbo-generator; 

b) for solar photo voltaic generating stations 

including hybrid, each inverter along with 

associated modules shall be reckoned as a 

separate generating unit; 

c) for wind generating stations including hybrid: 

each wind turbine generator with associated 

equipment shall be reckoned as a separate 

generating unit; 

57. ‘GNA Regulations’ means the Central Electricity Regulatory 

Commission (Connectivity and General Network 

Access to the inter-State Transmission System) 

Regulations, 2022; 

58. ‘GNA Grantee’ means a person who has been granted GNA or is 

deemed to have been granted GNA under GNA 

Regulations; 
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Sr.No. Particulars Definition 

59. ‘Governor Droop’ in relation to the operation of the governor of a 

generating unit means the percentage drop in 

system frequency which would cause the 

generating unit under governor action to change 

its output from no load to full load; 

60. Grid-forming capability means the capability of a Power Generating 

Module to generate its own voltage waveform 

without relying on the grid voltage to synchronize 

and  run as a black-start resource. 

61. ‘Grid Security’ means the power system’s capability to retain a 

normal state or to return to a normal state as 

soon as possible, and which is characterized by 

operational security limits; 

62. ‘Grid Standards’ means the standards specified by the Authority 

under clause (d) of the Section 73 of the Act; 

63. ‘Hot Start’ in relation to steam turbine, means the start up 

after a shutdown period of less than 10 hours 

(turbine metal temperatures below approximately 

80% of their full load values); 

64. ‘Inertia’ means the contribution to the capability of the 

power system to resist changes in frequency by 

means of an inertial response from a generating 

unit, network element or other equipment that is 

coupled with the power system and synchronized 

to the frequency of the power system; 

65. ‘Infirm Power’ means the electricity injected into the grid prior to 

the date of commercial operation of a unit of the 

generating station; 
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Sr.No. Particulars Definition 

66. ‘Inter-State   Generating     

Station’ or ‘ISGS’ 

means a central generating station or any other 

generating station having a scheme  for 

generation and sale of electricity in more than 

one state; 

67. ‘Inter-State Transmission 

System’ or ‘ISTS’ 

shall have the same meaning as defined in sub-

section (36) of Section 2 of the Act; 

68. ‘Licensee’ means a person who has been granted a license 

under Section 14 of the Act; 

69. ‘Load’ means the active, reactive or apparent power 

consumed by a utility/installation of consumer; 

70. ‘Maximum Continuous 

Rating’ or ‘MCR’ 

means the maximum continuous output in MW at 

the generator terminals guaranteed by the 

manufacturer at rated parameters; 

71. ‘Merit Order’  means the order of ranking of available electricity 

generation in ascending order from least energy 

charge to highest energy charge to be used for 

deciding despatch instructions to minimize the 

overall cost of generation; 

72. 

 

‘Minimum Turndown 

Level’ 

means minimum station loading corresponding to 

the units on bar upto which a regional entity 

generating stations is required to be on bar on 

account of less schedule by its buyers or as per 

the direction of RLDC as detailed in Chapter 7 of 

this Code; 

73. ‘Nadir Frequency’  means minimum frequency after a contingency in 

case of generation loss and maximum frequency 

after a contingency in case of load loss; 
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Sr.No. Particulars Definition 

74. ‘National Grid’ means the entire inter-connected electric power 

network of the country; 

75. ‘National Load Despatch 

Centre’ or ‘NLDC’  

means the centre established under sub-section 

(1) of Section 26 of the Act; 

76. ‘Net Drawal Schedule’ means the drawal schedule of a regional entity 

which is the algebraic sum of all its transactions 

through the inter-State transmission system at 

ISTS periphery after deducting the transmission 

losses; 

77. ‘Net Injection Schedule’ means the injection schedule of a regional entity 

which is the algebraic sum of all its transactions 

through the inter-State transmission system at 

ISTS periphery; 

78. ‘Normal State’ means the state in which the system is within the 

operational parameters as defined in these 

regulations 

79. ‘On-Bar Declared 

Capacity’ 

in relation to a generating station means the 

capability to deliver ex-bus electricity in MW from 

the units on-bar declared by such generating 

station in relation to any time block of the day or 

whole of the day, duly taking into account the 

availability of fuel and water and subject to further 

qualification in the relevant regulations; 

80. ‘On-Bar Installed 

Capacity’ 

means the summation of name plate capacities 

or the capacities as approved by the Commission 

from time to time, of all units of the generating 

station in MW which are on- bar. In case of a 
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combined cycle module of a gas or liquid fuel-

based stations, the installed capacity of steam 

turbine shall be in proportion to the on-bar 

capacity of gas turbines of the module; 

81. ‘Off-Bar Declared 

Capability’ 

means the difference between Declared Capacity 

and On-Bar Declared Capacity in MW; 

82. ‘Operation Co-ordination 

Sub-Committee’ or ‘OCC’ 

means a sub-committee of RPC which 

deliberates and decides the operational aspects 

of the regional grid; 

83. ‘Primary Reserve’ means the maximum quantum of power which 

will immediately come into service through 

governor action of the generator in the event of 

sudden change in frequency. This reserve 

response shall start instantaneously and attain its 

peak in less than 30 seconds, and shall sustain 

upto 5 minutes; 

84. ‘Pool Account’ 

 

means Deviation and Ancillary Service Pool 

Account as defined in DSM Regulations, where 

following transactions shall be accounted: 

i. deviations and ancillary services  

ii. reactive energy exchanges  

iii. congestion charge; 

85. ‘Pooling Station’ means the ISTS grid sub-station where pooling of 

generation of connected individual generating 

stations is done for interfacing with the next 

higher voltage level;   

86. ‘Power Exchange’ means an exchange registered under Central 

Electricity Regulatory Commission (Power 
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Sr.No. Particulars Definition 

 Market), Regulations 2021; 

87. ‘Power System’ shall have the same meaning as defined in sub-

section (50) of Section 2 of the Act  

88. ‘Protection Co-ordination 

Sub-Committee’ 

means a sub-committee of RPC with members 

from all the regional entities   which decides on 

the protection aspects of the regional grid; 

89. ‘Qualified Coordinating 

Agency’ or ‘QCA’ 

means the lead generator or any authorized 

agency on behalf of REGS or RHGS ( as per 

GNA Regulations) including Energy Storage 

Systems connected to one or more pooling 

station(s) for coordinating with concerned load 

despatch centre for scheduling, operational 

coordination and deviation settlement; 

90. ‘Ramp Rate’ means rate of change of a generating station 

output expressed in %MW per minute; 

91. ‘Rate of Change of 

Frequency’ or ‘df/dt’ 

means the time derivative of the power system 

frequency which negates short term transients 

and therefore reflects the actual change in 

synchronous network frequency; 

92. ‘Reference contingency’  means the maximum positive power deviation 

occurring instantaneously between generation 

and demand and considered for estimation of 

reserves;  

93. ‘Regional Entity’ means such  entities which  are in the RLDC 

control area and whose metering and energy 

accounting is done at the regional level; 

94. ‘Regional Power shall have the same meaning as defined in sub-
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Sr.No. Particulars Definition 

Committee’ or ‘RPC’ section (55) of Section 2 of the Act.  

95. ‘Restorative State’ means a condition in which control action is 

being taken to reconnect the system elements 

and to restore system load; 

96. ‘Regional Energy 

Account’ or ‘REA’ 

means accounts of energy and other 

parameters issued by the respective RPC for 

the purpose of billing and settlement of charges 

of ISGS and other users of the concerned 

region; 

97. ‘Regional Transmission 

Account’ or ‘RTA’ 

means accounts of transmission issued by the 

RPC Secretariat for the purpose of billing and 

settlement of transmission charges of ISTS in 

the concerned region; 

98. ‘Regional Grid’ means the high voltage backbone system of 

inter-connected transmission lines, sub-stations 

and generating plants in a region;  

99. ‘Regional Load Despatch 

Centre’ or ‘RLDC’ 

means the Centre established under sub-

section (1) of Section 27 of the Act; 

100. ‘Renewable Energy 

Generating Station’ or 

REGS’ 

means a generating station based on a 

renewable source of energy with or without 

Energy Storage System and shall include 

Renewable Hybrid Generating Station. 

101. “Renewable Hybrid 

Generating Station” or 

“RHGS” 

means a generating station based on hybrid of 

two or more renewable source(s) of energy with 

or without Energy Storage System, connected at 

the same inter-connection point. 

102. ‘Secondary Reserve’ means the maximum quantum of power which 

can be activated through Automatic Generation 
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Control (AGC) to free the capacity engaged by 

the primary control. This reserve response shall 

come into service starting from 30 seconds and 

shall sustain up to 15 minutes; 

103. ‘Secondary Reserve 

Ancillary Service’ or 

‘SRAS’  

means the Ancillary Service comprising SRAS-

Up and SRAS-Down, which is activated and 

deployed through secondary control signals. 

104. ‘Secondary Reserve 

Ancillary Service 

Provider’ or ‘SRAS 

Provider’ 

means an entity which provides SRAS-Up or 

SRAS-Down service in accordance with Ancillary 

Service Regulations; 

105. ‘Security Constrained 

Economic Despatch’ or 

‘SCED’ 

means despatch of generating  units as per merit 

order subject to operational and technical limits of 

generation and transmission facilities and shall 

be in terms of Regulation 47(2)(a) of these 

regulations; 

106. ‘Security Constrained 

Unit Commitment’ or 

‘SCUC’ 

means committing or de-committing generating 

units while respecting limitations of the 

transmission system and unit operating 

characteristics and shall be in terms of 

Regulation 46 of these regulations; 

107. ‘‘Seller’  means a person, including a generating station, 

supplying electricity through a transaction 

scheduled in accordance with these regulations; 

108. ‘SERC’ or State 

Commission 

means State Electricity Regulatory Commission as 

defined in sub-section (64) of Section 2 of the Act.; 

109. ‘Settlement Nodal means the nodal agency as notified by Ministry of 
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Agency’ or ‘SNA’ Power, Government of India for each neighboring 

country for settlement of grid operation related 

charges in terms of Central Electricity Regulatory 

Commission (Cross Border Trade of Electricity) 

Regulations, 2019; 

110. ‘Share’ means percentage or MW entitlement of a 

beneficiary in an ISGS either notified by 

Government of India or agreed between the 

generating company and beneficiary through 

contracts and implemented through GNA or 

TGNA, as the case may be; 

111. ‘State Load Despatch 

Centre’ or ‘SLDC’ 

means the Centre established under sub-section 

(1) of Section 31 of the Act; 

112. ‘State Transmission 

Utility’ or ‘STU’ 

means the board or the government company 

specified as such by the concerned State 

Government under sub-section (1) of section 39 

of the Act; 

113. ‘System Constraint’ means a situation in which there is a need to 

prepare and activate a remedial action in order to 

respect operational security limits; 

114. ‘System State’ means the operational state of the power system 

in relation to the operational security limits which 

can be normal state, alert state, emergency state, 

extreme emergency state and restoration state; 

115. ‘Technical Co-ordination 

Committee’ or ‘TCC’ 

means the sub-committee set up by the 

respective RPC to coordinate the technical and 

commercial aspects of the operation of the 

regional grid; 
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116. ‘Tertiary Reserve’ means the quantum of power which can be 

activated in order to take care of contingencies 

and to cater to the need for replacing secondary 

reserves.; 

117. ‘Tie-line bias control’ means a mechanism of correcting ACE by 

factoring in deviation of net actual interchange 

from net scheduled interchange as well as 

frequency deviation 

118. ‘Time Block’ means block of duration as specified by the 

Commission for which energy meters record 

values of specified electrical parameters with first 

time block starting at 00.00 Hours, presently of 

fifteen (15) minutes duration; 

119. ‘Total Transfer Capability’ 

or ‘TTC’ 

 

means the amount of electric power that can be 

transferred reliably over the inter-control area 

transmission system under a given set of 

operating conditions considering the effect of 

occurrence of the worst credible contingency; 

120. ‘Transmission Planning 

Criteria’ 

means the criteria issued by CEA for 

transmission system planning; 

121. ‘Transmission Reliability 

Margin’ or ‘TRM’ 

means the amount of margin  earmarked in the 

total transfer capability to ensure that the 

interconnected transmission network is secure 

under a reasonable range of uncertainties in 

system conditions; 

122. ‘Trial Operation’ or ‘Trial 

Run’ 

shall have the same meaning as specified  in 

Regulation 22 or Regulation 23 of these 

regulations, as applicable; 
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123. ‘User’ means and includes generating company, captive 

generating plant, energy storage system, 

transmission licensee including deemed 

transmission licensee, distribution licensee, solar 

park developer, wind park developer, wind-solar 

photo voltaic hybrid system, or bulk consumer 

whose electrical plant is connected to the grid at 

voltage level 33 kV and above; 

124. ‘Voltage Stability’ means the ability of a transmission system to 

maintain steady acceptable voltages at all nodes 

in the transmission system in the normal situation 

and after being subjected to a disturbance; 

125. ‘Warm Start’ means  the start up after a shutdown period 

between 10 hours and 72 hours (turbine metal 

temperatures between approximately 40% to 

80% of their full load values) in relation to steam 

turbine; 

 

(2) Words and expressions used in these regulations and not defined herein but defined in 

the Act or other relevant regulations of the Commission shall have the meaning as 

assigned to them under the Act or relevant regulations of the Commission. 

(3) Reference to any Acts, Rules and Regulations shall include amendments or 

consolidation or re-enactment thereof.  
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CHAPTER 2 

RESOURCE PLANNING CODE 

 

4. GENERAL 

(1) This chapter covers the integrated resource planning including demand forecasting, 

generation resource adequacy planning and transmission resource adequacy 

assessment, required for secure grid operation. 

(2) The planning of generation and transmission resources shall be for reliably meeting the 

projected demand in compliance with specified reliability standards for serving the load 

with optimum generation mix with a focus on integration of environmentally benign 

technologies after taking into account the need, inter alia, for flexible resources, storage 

systems for energy shift and demand response measures for managing the intermittency 

and variability of renewable energy sources. 

5. INTEGRATED RESOURCE PLANNING   

(1) The integrated resource planning shall include: 

(a) Demand forecasting as detailed in sub-Regulation (2) of this Regulation; 

(b) Generation resource adequacy planning to meet the projected demand as detailed in 

sub-Regulation (3) of this Regulation; and 

(c) Transmission resource planning as detailed in sub-Regulation (4) of this Regulation 

 

(2) Demand Forecasting: 

(i) Each distribution licensee  within a State shall estimate the demand in its control 

area including the demand of open access consumers and factoring in captive 

generating plants, energy efficiency measures, distributed generation, demand 
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response, for the next five (5) years starting from 1st April of the next year and 

submit the same to the STU by 31stJuly every year. The demand estimation shall 

be done using trend method, time series, econometric methods or any state of the 

art methods and shall include daily load curve (hourly basis) for a typical day of 

each month.  

(ii) STU, based on the demand estimates furnished by the distribution licensees of the 

concerned State as per clause (i) of this sub-Regulation and in co-ordination with 

all the distribution licensees, shall estimate by 30th August every year, the demand 

for the entire State duly considering the diversity for the next five (5) years starting 

from 1st April of the next year. 

(iii) Forum of Regulators may develop guidelines for demand estimation by the 

distribution licensees for achieving consistency and statistical accuracy by taking 

into consideration the factors such as economic parameters, historical data and 

sensitivity and probability analysis. 

(3)  Generation Resource Adequacy Planning: 

(a) After the demand estimation as per sub-Regulation (2) of this Regulation, each 

distribution licensee shall  

(i) assess the existing generation resources and identify the additional generation 

resource requirement to meet the estimated demand in different time horizons, 

and  

(ii) prepare generation resource procurement plan.  

(b) Assessment of the existing generation resources shall be done with due regard to 

their capacity contribution to meet the peak demand. 



 

26 

 

(c) Generation resource procurement planning (specifying procurement from 

resources under State control area and regional control area) shall be undertaken 

in different time horizons, namely long-term, medium term and short-term to ensure  

(i) adequacy of generation resources and  

(ii) planning reserve margin (PRM) taking into account loss of load probability and 

energy not served as specified by CEA. 

(d) In order to ensure optimum and least cost generation resource procurement 

planning, each distribution licensee shall give due consideration to the factors such 

as its share in the national coincident peak, seasonal requirement and possibility of 

sharing generation capacity seasonally with other States. For this purpose, each 

STU on behalf of the distribution licensees in the State shall provide to NLDC by 

30th September every year, the details regarding demand forecasting, assessment 

of existing generation resources and such other details as may be required for 

carrying out a national level simulation for generation resource adequacy for 

States.    

(e) Based on the information received under clause (iv) of this sub-Regulation and 

after considering inter alia the national level planning reserve margin, share of 

each State in the national coincident peak, seasonal requirements of States and 

possibility of sharing generation capacity seasonally among States, NLDC shall 

carry out a simulation by 31st October every year, to assist the States in drawing 

their optimal generation resource adequacy plan.  While carrying out the 

simulation, NLDC shall also take into consideration the information related to 

demand estimation, generation planning and related matters as available with 

CEA. The simulation carried out by NLDC for this purpose shall be considered 

merely an aid to the distribution licensees in the respective States in their exercise 
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of generation resource adequacy planning and the distribution licensees shall be 

responsible for all commercial decisions on generation resource procurement.     

(f) After considering the demand forecasting and the generation resource 

procurement planning carried out based on the principles specified under this 

Regulation, each distribution licensee shall ensure demonstrable generation 

resource adequacy as specified by the respective SERC for the next five (5) years 

starting 1st April of the next year. Failure of a distribution licensee to meet the 

generation resource adequacy target approved by the SERC shall render the 

concerned distribution licensee liable for payment of resource adequacy non-

compliance charge as may be specified by the respective SERC.    

(g) For the sake of uniformity in approach and in the interest of optimality in generation 

resource adequacy in the States, FOR may develop a model Regulation stipulating 

inter alia the methodology for generation resource adequacy assessment, 

generation resource procurement planning and compliance of resource adequacy 

target by the distribution licensees. 

 

(4)  Transmission resource adequacy assessment  

(a) CTU shall undertake assessment and planning of the inter-State transmission 

system as per the provisions of the Act and shall inter alia take into account: 

(i) adequate power transfer capability across each flow-gate; 

(ii) import and export capability for each control area; 

(iii) import and export capability between regions; and 

(iv) cross-border import and export capability.  
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(b) STU shall undertake assessment and planning of the intra-State transmission 

system as per the provisions of the Act and shall inter alia take into account: 

(i) import and export capability across ISTS and STU interface; and 

(ii) adequate power transfer capability across each flow-gate.  
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CHAPTER 3 

CONNECTION CODE 

6. GENERAL 

(1) This chapter covers the technical and design criteria for connectivity, procedure and 

requirements for physical connection and integration of grid elements.  

(2) The connectivity to the ISTS shall be granted by CTU in accordance with the GNA 

Regulations. 

(3) Users seeking to get connected to the ISTS for the first time through new or modified 

power system element shall fulfill the requirements and follow the procedures specified 

under this Code prior to obtaining the permission of the NLDC or RLDC or SLDC, as 

the case may be.. Transmission licensees including deemed transmission licensees or 

cross-border entities shall comply with the technical requirements specified under this 

Connection Code prior to being allowed by NLDC or RLDC or SLDC to energize a new 

or modified power system element. 

(4) After grant of connectivity and prior to the trial run for declaration of commercial 

operation, the tests as specified under this Code shall be performed. 

7. COMPLIANCE WITH EXISTING RULES AND REGULATIONS 

(1) All Users connected to or seeking connection to the grid shall comply with all the 

applicable regulations as enacted or amended from time to time, such as:  

(a) Central Electricity Authority (Technical Standards for Connectivity to the Grid) 

Regulations, 2007; 

(b) Central Electricity Authority (Technical Standards for Construction of Electrical 

Plants and Electric Lines) Regulations, 2010; 
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(c) Central Electricity Authority (Measures Relating to Safety & Electric Supply) 

Regulations, 2010; 

(d) Central Electricity Regulatory Commission (Communication System for Inter-

State Transmission of Electricity) Regulations,2017; 

(e) Central Electricity Authority (Installation and Operation of Meters) Regulations, 

2006; 

(f) Central Electricity Regulatory Commission (Connectivity and General Network 

Access to the inter-State Transmission System) Regulations, 2022; 

(g) Central Electricity Regulatory Commission (Fees and Charges for Regional Load 

Despatch Centres) Regulations, 2019; 

(h) Central Electricity Authority (Technical Standards for Communication System in 

Power System Operation) Regulations, 2020; 

(i) Central Electricity Regulatory Commission (Furnishing of Technical Details by the 

Generating Companies) Regulations, 2009. 

(j) Any other regulations and standards as specified from time to time. 

8. PROCEDURE FOR CONNECTION 

(1) The grant of connectivity to the ISTS by the CTU shall be governed by the GNA 

Regulations. 

(2) NLDC, in coordination with RPCs and RLDCs after due consultation of stakeholders, 

shall publish a detailed procedure covering modalities for first time energization and 

integration of new or modified power system element. The procedure shall specify 

requirements for integration with the grid such as protection, telemetry and 

communication systems, metering, statutory clearances and modelling data 

requirements for system studies. 
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(3) Post completion of all physical arrangements of connectivity and necessary site tests, 

the concerned user shall request the RLDC for permission of first energization in the 

specified format as per the procedure published by NLDC.  

(4) SLDC shall prepare procedure for first time energization of new or modified power 

system elements to intra-State transmission system. In the absence of such procedure 

of SLDC, the NLDC procedure shall apply for the elements of 220 kV and above (132 

kV and above in case of North Eastern region).   

9. CONNECTIVITY AGREEMENT 

(1) In case of users seeking connectivity to the ISTS under GNA Regulations, Connectivity 

Agreement shall be signed between such users and the CTU. 

(2) In case of an inter-State transmission licensee, Connectivity Agreement shall be signed 

between such licensee and CTU after the award of the project and before physical 

connection to ISTS. 

10. TECHNICAL REQUIREMENTS 

(1) NLDC or RLDC, as the case may be, in consultation with CTU shall carry out a joint 

system study six (6) months before the expected date of first energization of a new 

power system element to identify operational constraints, if any. The connectivity 

grantee, transmission licensee and SLDC/STU shall furnish all technical data including 

that of its embedded generators and other elements to the CTU and NLDC or RLDC, 

as the case may be, for necessary technical studies.  
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(2)  Similar exercise shall be done by SLDC in consultation with STU for the intra-state 

system, and specifically for elements of 220 kV and above (132 kV and above in case 

of North Eastern region). 

11. DATA AND COMMUNICATION FACILITIES 

(1) Reliable speech and data communication systems shall be provided to facilitate 

necessary communication,  data exchange, supervision and control of the grid by the 

NLDC, RLDC and SLDC in accordance with the CERC (Communication System for 

Inter-State Transmission of Electricity) Regulations, 2017 and the CEA Technical 

Standards on Communication.  

(2) The associated communication system to facilitate data flow up to appropriate data 

collection point on CTU system including inter-operability requirements shall also be 

established by the concerned user as specified by CTU in the Connectivity Agreement.  

(3)  All users, STU and participating entities in case of cross-border trade shall provide, in 

coordination with CTU, the required facilities at their respective ends as specified in the 

connectivity agreement. The communication system along with data links provided for 

speech and real time data communication shall be monitored in real time by all users, 

CTU, STU, SLDC and RLDC to ensure high reliability of the communication links. 
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CHAPTER 4 

PROTECTION CODE 
 

12. GENERAL 

(1) This chapter covers the protection protocol, protection settings and protection audit plan 

of electrical systems.  

(2) There shall be a uniform protection protocol for the users of the grid: 

(a) for proper co-ordination of protection system in order to isolate the faulty equipment 

and avoid unintended operation of protection system; 

(b) to have a repository of protection system, settings and events at regional level; 

(c) specifying timelines for submission of data; 

(d) to ensure healthiness of recording equipment including time synchronization; and  

(e) to provide for periodic audit of protection system.  

13. PROTECTION PROTOCOL 

(1) All users connected to the integrated grid shall provide and maintain effective 

protection system having reliability, selectivity, speed and sensitivity to isolate faulty 

section and protect element(s) as per the CEA Technical Standards for Construction, 

the CEA Technical Standards for Connectivity, the CEA (Grid Standards) Regulations, 

2010 and the CEA Technical Standards for Communication.  

(2) Back-up protection system shall be provided to protect an element in the event of 

failure of the primary protection system.  

(3) RPC shall develop the protection protocol and revise the same, after review  from time 

to time, in consultation with the stakeholders in the concerned region, and in doing so 
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shall be guided by the principle that minimum electrical protection functions for 

equipment connected with the grid shall be provided as per the CEA Technical 

Standards for Construction, the CEA Technical Standards for Connectivity, the CEA 

Technical Standards for Communication, the CEA (Grid Standards) Regulations, 2010, 

the CEA (Measures relating to Safety and Electric Supply) Regulations, 2010, and any 

other CEA standards specified from time to time. 

(4) The protection protocol in a particular system may vary depending upon operational 

experience. Changes in protection protocol, as and when required, shall be carried out 

after deliberation and approval of the concerned RPC.  

14. PROTECTION SETTINGS 

(1) RPCs shall undertake review of the protection settings, assess the requirement of 

revisions in protection settings and revise protection settings in consultation with the 

stakeholders of the respective region, from time to time and at least once in a year. The 

necessary studies in this regard shall be carried out by the respective RPC. 

(2) All users connected to the grid shall: 

(a) furnish the protection settings implemented for each element to respective RPC in 

a format as prescribed by the concerned RPC; 

(b) obtain approval of the concerned RPC for (i) any revision in settings, and (ii) 

implementation of new protection system;  

(c) intimate to the concerned RPC about the changes implemented in protection 

system or protection settings within a fortnight of such changes; 

(d) ensure correct and appropriate settings of protection as specified by the concerned 

RPC. 

(e) ensure proper coordinated protection settings.  
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(3) RPCs shall: 

(a) maintain a centralized database 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). 

(b) carry out detailed system studies, twice a year, for protection settings and advise 

modifications / changes, if any, to the CTU and to all users and STUs of their 

respective regions.  

(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. 

15. PROTECTION AUDIT PLAN 

(1) All users shall conduct internal audit of their protection systems annually, and any 

shortcomings identified shall be rectified and informed to their respective RPC. 

(2) 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.  

(3) After analysis of any event, each RPC shall identify a list of substations / and 

generating stations where third-party protection audit is required to be carried out and 

accordingly advise the respective users to complete third party audit within three 

months.  

(4) The third-party protection audit report shall  contain information sought in format 

enclosed as Annexure–1. The protection audit reports, along with action plan for 

rectification of deficiencies  detected, if any, shall be submitted to the respective RPC 

and RLDC within a month of submission of third party audit report. 
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(5) 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. 

(6) Users shall submit the following protection performance indices of previous month to 

their respective RPC on monthly basis, which shall be reviewed by the RPC: 

(a) The Dependability Index defined as    
  

     
 

where, 

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

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

(b) The Security Index defined as   
  

     
 

Where, 

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

Nu is the number of unwanted operations. 

(c) The Reliability Index defined as   
  

     
 

Where, 

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

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

(7) 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. 

(8) In case any user fails to comply with the protection protocol specified by the RPC or 

fails to undertake remedial action identified by the RPC within the specified timelines, 
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the concerned RPC may approach the Commission with all relevant details for suitable 

directions.  

16. SYSTEM PROTECTION SCHEME (SPS) 

(1) SPS for identified system shall have redundancies in measurement of input signals and 

communication paths involved upto the last mile to ensure security and dependability.  

(2) For the operational SPS, RPCs shall perform regular dynamic studies and mock testing 

for reviewing SPS parameters & functions, at least once in a year.  

(3) The users and SLDCs shall report about the operation of SPS within three days of 

operation to the concerned RPC and RLDC in the format specified by the respective 

RPCs.  

17. RECORDING INSTRUMENTS 

(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 which shall be included in the guidelines issued 

by the respective RPCs.  
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CHAPTER 5 

COMMISSIONING AND COMMERCIAL OPERATION CODE 
 

18. GENERAL 

This chapter covers aspects related to (i) drawl of startup power from and injection of infirm 

power into the grid, (ii) trial run operation (iii) documents and tests required to be furnished 

before declaration of COD, (iv) requirements for declaration of COD. 

19. DRAWAL OF START UP POWER  AND INJECTION OF INFIRM POWER 

(1) A unit of a generating station including that of a captive generating plant which has 

been granted connectivity to the inter-State Transmission System in accordance with 

GNA Regulations shall be allowed to inter-change infirm power with the grid during the 

commissioning period, including testing and full load testing before the COD, after 

obtaining prior permission of the concerned Regional Load Despatch Centre: 

Provided that concerned Regional Load Despatch Centre while granting such 

permission shall keep the grid security in view. 

(2) The period for which such interchange shall be allowed shall be as follows :- 

(a) Drawal of start-up power shall not exceed 15 months prior to the expected date 

of first synchronization and 6 months after the date of first synchronization; and 

(b) Injection of infirm power shall not exceed six months from the date of first 

synchronization. 

(3) Notwithstanding the provisions of clause (2) of this Regulation, the Commission may in 

exceptional circumstances, allow extension of the period for inter-change of power 
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beyond the stipulated period  on an application made by the generating station at least 

two months in advance of completion of the stipulated period: 

(4) Drawal of start-up power shall be subject to payment of transmission charges as per 

Sharing Regulations; 

(5) Start-up power shall not be used by the generating station for the construction 

activities; 

(6) The onus of proving that the interchange of infirm power from the unit(s) of the 

generating station is for the purpose of pre-commissioning activities, testing and 

commissioning, shall rest with the generating station and the concerned RLDC shall 

seek such information on each occasion of interchange of power before COD. For this, 

the generating station shall furnish to the concerned RLDC relevant details of the 

specific commissioning activity, testing and full load testing, its duration and intended 

period of interchange, etc. 

(7) RLDC shall stop the drawl of the start-up Power in the following events: 

(a) In case, it is established that the start-up power has been used by the generating 

station for construction activity; 

(b) In case of default in payment of monthly transmission charges. 

20. DATA TO BE FURNISHED PRIOR TO NOTICE OF TRIAL RUN 

(1) The following details, as applicable, shall be furnished by each regional entity generating 

station prior to notice of trial run: 

 

TABLE 1: DETAILS TO BE FURNISHED BY GENERATING ENTITY PRIOR TO TRIAL RUN 

Description Units 

Installed Capacity of generating station MW 

Installed Capacity of generating station MWh 
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Description Units 

Number x unit size No x MW 

Time required for cold start Minute 

Time required for warm start minute  

Time required for hot start Minute 

Time required for combined cycle operation under cold 

conditions 
Minute 

Time required for combined cycle operation under warm 

conditions 
Minute 

Ramping up capability % per minute 

Ramping down capability  % per minute 

Minimum turndown level  
% of ex-bus 

capacity  

Inverter Loading Ratio (DC/AC capacity)  

Name of QCA  (where applicable)  

Full reservoir level (FRL) Metre 

Design Head Metre 

Minimum draw down level (MDDL) Metre 

Water released at Design Head M3/ MW 

21. NOTICE OF TRIAL RUN 

(1) The generating company proposing its generating station or a unit thereof for trial run 

or repeat of trial run shall give a notice of not less than seven (7) days to the concerned 

RLDC and the beneficiaries of the generating stations wherever identified. The 

concerned RLDC shall commence the trial run from the requested date or in case of 

any system constraints not later than seven (7) days from the proposed date of trial 

run. The trial run shall commence from the time and date as decided and informed by 

the concerned RLDC. 
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(2) In case the repeat trial run is to take place within twenty-four (24) hours of the failed 

trial run, fresh notice shall not be required. 

(3) The transmission licensee proposing its transmission system or an element thereof for 

trial run shall give a notice of not less than seven days to the concerned RLDC and 

CTU.  

22. TRIAL RUN OF GENERATING UNIT 

(1) Trial Run of Thermal Generating Unit shall be carried out in accordance with following 

provisions: 

(a) A thermal generating unit shall be in continuous operation at MCR for seventy-two 

(72) hours on designated fuel: 

 Provided that: 

(i) short interruption or load reduction shall be permissible with corresponding 

increase in duration of the test; 

(ii) interruption or partial loading may be allowed with the condition that the 

average load during the duration of trial run shall not be less than MCR 

excluding period of interruption but including the corresponding extended 

period; 

(iii) cumulative interruption of more than four (4) hours shall call for a repeat of 

trial run.  

(b) Where on the basis of the trial run, a thermal generating unit  fails to demonstrate 

the unit capacity corresponding to MCR, the generating company has the option to 

de-rate the capacity of the generating unit or to go for repeat trial run. If the 

generating company decides to de-rate the unit capacity, the de-rated capacity in 
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such cases shall be not more than 95% of the demonstrated capacity, to cater for 

primary response. 

(2) Trial Run of Hydro Generating Unit shall be carried out in accordance with following 

provisions: 

(a) A hydro generating unit  shall be in continuous operation at MCR for twelve (12) 

hours: 

Provided that- 

(i) any interruption shall call for a repeat of trial run; 

(ii) partial loading may be allowed with the condition that the average load 

during the duration of trial run shall not be less than MCR; 

(iii) if it is not possible to demonstrate the MCR due to insufficient reservoir or 

pond level or insufficient inflow, COD may be declared, subject to the 

condition that the same shall be demonstrated immediately when sufficient 

water is available after COD. 

(b) Where on the basis of the trial run, a hydro generating unit fails to demonstrate the 

unit capacity corresponding to MCR, the generating company shall have the option 

to either de-rate the capacity or to go for repeat trial run. If the generating company 

decides to de-rate the unit capacity, the de-rated capacity in such cases shall be 

not more than 90% of the demonstrated capacity to cater for primary response 

(3) Trial Run of Wind / Solar / Storage / Hybrid Generating Station 

(a) Successful trial run of a solar inverter unit(s) aggregating to 50 MW and above 

shall mean flow of power and communication signal for not less than the period 

between sunrise to sunset in a single day with the requisite metering system, 

telemetry and protection system in service. The generating company shall record 

the output of the unit(s) during the trial run and its performance shall be 
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corroborated with the solar irradiation recorded at site during the day and plant 

design parameters. For the trial run, a declaration shall be given by the generating 

company that no panel has been replaced or added or taken out or design of the 

plant has been altered: 

Provided that: 

(i) the output below the corroborated performance level with the solar 

irradiation of the day shall call for repeat of the trial run; 

(ii) if it is not possible to demonstrate the rated capacity of the plant due to 

insufficient solar irradiation, COD may be declared subject to the 

condition that the same shall be demonstrated immediately when 

sufficient solar irradiation is available after COD. 

(b) Successful trial run of a wind turbine(s) aggregating to 50 MW and above shall 

mean flow of power and communication signal for a period of not less than four (4) 

hours during periods of wind availability with the requisite metering system, 

telemetry and protection system in service. The generating company shall record 

the output of the unit(s) during the trial run and corroborate its performance with 

the wind speed recorded at site(s) during the day and plant design parameters: 

Provided that- 

(i) the output below the corroborated performance level with the wind speed 

of the day shall call for repeat of the trial run; 

(ii) if it is not possible to demonstrate the rated capacity of the plant due to 

insufficient wind velocity, COD may be declared subject to the condition 

that the same shall be demonstrated immediately when sufficient wind 

velocity is available after COD. 
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(c) Successful trial run of a standalone Energy Storage System (ESS) shall mean one 

(1) cycle of charging and discharging of energy as per the design capabilities with 

the requisite metering, telemetry and protection system being in service. 

(d) Successful trial run of a pumped storage plant shall mean one (1) cycle of turbo-

generator and pumping motor mode as per the design capabilities upto the rated 

water drawing levels with the requisite metering, telemetry and protection system 

being in service. 

(e) Successful trial run of a hybrid system shall mean successful trial run of individual 

source of hybrid system in accordance with the applicable provisions of these 

regulations. 

(f) Where on the basis of the trial run, solar / wind / storage / hybrid generating station 

fails to demonstrate its rated capacity, the generating company shall have the 

option to either to go for repeat trial run or de-rate the capacity subject to a 

minimum aggregated de-rated capacity of 50 MW. If the generating company 

decides to de-rate the unit capacity, the de-rated capacity in such cases shall be 

not more than 90% of the demonstrated capacity to cater for primary response. 

23. TRIAL RUN OF INTER-STATE TRANSMISSION SYSTEM 

(1) Trial run of a transmission system or an element thereof shall mean successful 

energisation of the transmission system or the element thereof at its nominal system 

voltage through interconnection with the grid for continuous twenty-four (24) hours flow 

of power and communication signal from the sending end to the receiving end and with 

requisite metering system, telemetry and protection system: 
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Provided that under exceptional circumstances and with the prior approval of 

CEA, a transmission element can be energized at lower nominal system voltage level. 

24. DOCUMENTS AND TEST REPORTS PRIOR TO DECLARATION OF COMMERCIAL 

OPERATION 

(1) Notwithstanding the requirements in other standards, codes and contracts, for 

ensuring grid security, the tests as specified in the following clauses shall be 

scheduled and carried out in coordination with NLDC and the concerned RLDC by the 

generating company or the transmission licensee, as the case may be, and relevant 

reports and other documents as specified shall be submitted to NLDC and the 

concerned RLDC before a certificate of successful trial run is issued to such 

generating company or the transmission licensee, as the case may be. 

(2) Documents and Tests Required for Thermal (coal/lignite) Generating Stations: 

(a) The generating company shall submit OEM documents for (i) performance 

characteristic curve for boiler, turbine and generator, (ii) starting time of unit in cold, 

warm and hot conditions, (iii) design ramp rate; 

(b) The following tests shall be performed: 

(i) Operation at a control load of fifty (50) percent of MCR as per the CEA 

Technical Standards for Construction for a sustained period of four (4) hours. 

(ii) Ramp-up from fifty (50) percent of MCR to MCR at a ramp rate of at least one 

(1) percent of MCR per minute and sustained operation at MCR for one (1) 

hour. 

(iii) Demonstrate overload capability with valve wide open as per the CEA 

Technical Standards for Construction and sustained operation at that level for at 

least five (5) minutes. 
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(iv) Ramp-down from MCR to fifty (50) percent of MCR at a ramp rate of at least 

one (1) percent of MCR per minute. 

(v) Primary response through injecting a frequency test signal with a step change 

of ± 0.1 Hz at 60%, 75% and 100% load. 

(vi) Reactive power capability as per the generator capability curve as provided by 

OEM considering over-excitation and under-excitation limiter settings. 

(3) Documents and Tests Required for Hydro Generating Stations: 

(a) The generating company shall submit OEM documents for turbine characteristics 

curve indicating the operating zone(s) and forbidden zone(s). In order to 

demonstrate operating flexibility of the generating unit, it shall be operated below 

and above the forbidden zone(s). 

(b) The following tests shall be performed considering the water availability and head: 

(i) Primary response through injecting a frequency test signal with a step change 

of ± 0.1 Hz for various loadings within the operating zone. 

(ii) Reactive power capability as per the generator capability curve considering 

over-excitation and under-excitation limiter settings. 

(iii) Black start capability. 

(iv) Operation in synchronous condenser mode wherever designed. 

(4) Documents and Test Required for Gas Turbine based Generating Stations: 

(a) The generating company shall submit OEM documents for (i) starting time of unit in 

cold, warm and hot conditions (ii) design ramp rate. 

(b) The following tests shall be performed: 

(i) Primary response through injecting a frequency test signal with a step change 

of ± 0.1 Hz for various loadings within the operating zone. 
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(ii) Reactive power capability as per the generator capability curve considering 

over-excitation and under-excitation limiter settings. 

(iii) Black start capability up to 100 MW capacity wherever designed. 

(iv) Operation in synchronous condenser mode wherever designed. 

(5) Documents and Tests Required for  the Generating Stations based on wind and solar 

resources: 

(a) The generating company shall submit certificate confirming compliance to CEA 

Technical Standards for Connectivity.  

(b) The following tests shall be performed: 

(i) Frequency response of machines as per the CEA Technical Standards for 

Connectivity.  

(ii) Reactive power capability as per OEM rating at the available irradiance or the 

wind energy, as the case may be. 

(iii) Grid-forming capability, wherever provided, in inverter based units that may be 

used as black start resource. 

(6) Documents and Tests Required for Energy Storage Systems: 

(a) The ESS shall submit certificate confirming compliance to the CEA Technical 

Standards for Connectivity.  

(b) The following tests shall be performed: 

(i) Power output capability in MW and energy output capacity in MWh.  

(ii) Frequency response of ESS. 

(iii) Ramping capability as per design. 

(7) Documents and Tests Required for HVDC Transmission System: 

(a) The transmission licensee shall submit technical details including operating 

guidelines such as filter bank requirements at various operating loads and 
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monopolar/ or bipolar configuration, reactive power controller, power demand 

overrides, run-back features, frequency controller, reduced voltage mode of 

operation and power oscillation damping. 

(b) The following tests shall be performed: 

(i) Minimum load operation. 

(ii) Ramp rate. 

(iii) Overload capability. 

(iv) Black start capability in case of Voltage source convertor (VSC) HVDC. 

(8) Documents and Tests Required for SVC/STATCOM 

(a) The transmission licensee shall submit technical particulars including operating 

guidelines such as number of blocks and rating of each block, single line diagram, 

V/I characteristics, rating of coupling transformer, MSR/MSC design parameters, 

different operating modes, IEEE standard Model, Power Oscillation Damping 

(POD) enabled and tuned (if not then reasons for same) and the results of Offline 

simulation-based study to validate the performance of POD. 

(b) The following  tests shall be performed to validate full reactive power capability of 

SVC and STATCOM in both the directions i.e. absorption as well as injection 

mode: 

(i) POD performance test.  

(ii) dynamic performance testing. 

25. CERTIFICATE OF SUCCESSFUL TRIAL RUN 

(1) In case any objection is raised by  a beneficiary in writing to the concerned RLDC  with 

copy to all concerned regarding the trial run within two (2) days of completion of such 

trial run, the concerned RLDC shall, within five (5) days of receipt of  such objection, in 



 

49 

 

coordination with the concerned entity and the beneficiaries, decide if the trial run was 

successful or there is a need for repeat trial run. 

(2) After completion of successful trial run and receipt of documents and test reports as per 

Regulation 24 of these regulations, the concerned RLDC shall issue a certificate to that 

effect to the concerned generating station, ESS or transmission licensee, as the case 

may be, with a copy to their respective beneficiary(ies). 

26. DECLARATION BY GENERATING COMPANY AND TRANSMISSION LICENSEE 

(1) Thermal Generating Station 

(a) The generating company shall certify that: 

(i) The generating station or unit thereof meets the relevant requirements and 

provisions of the CEA Technical Standards for Construction, CEA Technical 

Standards for Connectivity, CEA Technical Standards for Communication 

and these regulations, as applicable. 

(ii) The main plant equipment and auxiliary systems including balance of plant 

such as fuel oil system, coal handling plant, DM plant, pre-treatment plant, 

fire-fighting system, ash disposal system and any other site specific system 

have been commissioned and are capable of full load operation of the units 

of the generating station on sustained basis. 

(iii) Permanent electric supply system including emergency supplies and all 

necessary instrumentation, control and protection systems and auto loops for 

full load operation of unit have been put in service. 

(b) The certificates as required under clause (a) of this Regulation shall be signed by 

the authorized signatory not below the rank of CMD or CEO or MD of the 
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generating company and shall be submitted to the concerned RLDC and to the 

Member Secretary of the concerned RPC before declaration of COD. 

(2) Hydro Generating Station 

(a) The generating company shall certify that: 

(i) The generating station or unit thereof meets the requirement and relevant 

provisions of the CEA Technical Standards for Construction, CEA Technical 

Standards for Connectivity, CEA Technical Standards for Communication and 

these regulations, as applicable. 

(ii) The main plant equipment and auxiliary systems including drainage de-

watering system, primary and secondary cooling system, LP and HP air 

compressor and firefighting system have been commissioned and are 

capable for full load operation of units on sustained basis. 

(iii) Permanent electric supply systems including emergency supplies and all 

necessary Instrumentations Control and Protection Systems and auto loops 

for full load operation of the unit are put into service. 

(b) The certificates as required under clause (a) of this Regulation shall be signed by 

the authorized signatory not below the rank of CMD or CEO or MD of the generating 

company and shall be submitted to the concerned RLDC and to the Member 

Secretary of the concerned RPC before declaration of COD. 

(3) Transmission system 

(a) The transmission licensee shall submit a certificate signed by the authorized 

signatory not below the rank of CMD or CEO or MD of the company to the 

concerned RLDC and to the Member Secretary of the concerned RPC before 

declaration of COD that the transmission line, sub-station and communication 

system conform to the CEA Technical Standards for Construction, CEA Technical 
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Standards for Connectivity, CEA Technical Standards for Communication and 

these regulations and are capable of operation to their full capacity. 

(4) Wind, Solar, Storage, and Hybrid Generating Station  

(a) The generating station based on wind and solar resources, the ESS and the hybrid 

generating station shall submit a certificate signed by the authorized signatory not 

below the rank of CMD or CEO or MD to the concerned RLDC and to the Member 

Secretary of the concerned RPC before declaration of COD, that the said 

generating station or the ESS as the case may be, including main plant equipment 

such as wind turbines  or solar inverters or auxiliary systems, as the case may be, 

has complied with all relevant provisions of CEA Technical Standards for 

Connectivity, CEA Technical Standards for Communication and these regulations. 

27. DECLARATION OF COMMERCIAL OPERATION (DOCO) AND COMMERCIAL 

OPERATION DATE (COD) 

(1) A generating station or unit thereof or a transmission system or an element thereof or 

ESS may declare commercial operation as follows and inform CEA, the concerned 

RLDC, the concerned RPC and its beneficiaries: 

(a) Thermal Generating Station or a unit thereof 

(i) The commercial operation date in case of a unit of the thermal generation 

station shall be the date declared by the generating company after successful 

trial run at MCR or de-rated capacity as per Regulation 22 (1)(b), as the case 

may be, and submission of declaration as per Regulation 26(1) of these 

regulations. 

(ii) In case of the generating station, the COD of the last unit of the generating 

station shall be considered as the COD of the generating station. 
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(b) Hydro Generating Station 

(i) The commercial operation date in case of a unit of the hydro generating station 

including pumped storage hydro generating station shall be the date declared 

by the generating station after after successful trial run at MCR or de-rated 

capacity as per Regulation 22(2)(b), as the case may be, and submission of 

declaration as per Regulation 26(2) of these regulations.   

(ii) In case of the generating station, the COD of the last unit of the generating 

station shall be considered as the COD of the generating station. 

(c) Transmission System 

(i) The commercial operation date in case of an Inter-State Transmission System or 

an element thereof shall be the date declared by the transmission licensee on 

which the Transmission System or an element thereof is in regular service  at 

0000 hours after successful trial operation for transmitting electricity and 

communication signal from the sending end to the receiving end as per 

Regulation 23 and submission of declaration as per Regulation 26(3) of these 

regulations : 

Provided that the commercial operation date of a transmission element which 

is a part of Associated Transmission System (ATS) shall be declared only after 

successful trial run of the last element of the said ATS: 

Provided further that where only some of the transmission elements of the 

ATS have achieved successful trial run and the Connectivity grantee under GNA 

Regulations seeks commercial operation of such element for utilization by such 

grantee and is agreed by the Central Transmission Utility, the commercial 

operation date of such transmission elements of the ATS may be declared by the 

transmission licensee as per this Regulation: 
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Provided also that where only some of the transmission element(s) of the 

ATS have achieved successful trial run and if the operation of such transmission 

elements are certified by the concerned Regional Power Committee(s) for 

improving the performance, safety and security of the grid, the commercial 

operation date of such transmission element(s) of the ATS may be declared by the 

transmission licensee as per this Regulation: 

Provided also that in case a transmission system or an element thereof 

executed under regulated tariff mechanism is prevented from regular service on or 

after the scheduled COD for reasons not attributable to the transmission licensee 

or its supplier or its contractors but is on account of the delay in commissioning of 

the concerned generating station or in commissioning of the upstream or 

downstream transmission system of other transmission licensee, the transmission 

licensee shall approach the Commission through an appropriate petition along with 

a certificate from the CTU to the effect that the transmission system is complete as 

per the applicable CEA Standards, for approval of the commercial operation date 

of such transmission system or an element thereof: 

Provided also that in case of inter-State Transmission System executed 

through Tariff Based Competitive Bidding, the transmission licensee may declare 

deemed COD of the ISTS in accordance with the provisions of the Transmission 

Service Agreement after obtaining a certificate from the CTU to the effect that the 

transmission system is complete as per the specifications of the bidding guidelines 

and applicable CEA Standards.  

(ii) The COD of a transmission element of the transmission system under Tariff 

Based Competitive Bidding shall be declared only after declaration of COD of all 
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the pre-required transmission elements as per the Transmission Services 

Agreement :  

Provided that in case any transmission element is required in the interest of 

the power system as certified by concerned RPC(s), the COD of the said  

transmission element may be declared prior to the declaration of COD of its pre-

required transmission elements. 

(d) Communication System 

Date of commercial operation in relation to a communication system or an element 

thereof shall mean the date declared by the transmission licensee from 0000 hour 

of which a communication system or element thereof shall be put into service after 

completion of site acceptance test including transfer of voice and data to the 

respective control centres as certified by the respective Regional Load Despatch 

Centre. 

(e) Generating Stations based on Wind and Solar resources; ESS and Hybrid 

Generating Station 

(i) The commercial operation date in case of units of a renewable generating 

station aggregating to 50 MW and above shall mean the date declared by the 

generating station after undergoing successful trial run as per clause (3) of 

Regulation 22 of these regulations,submission of declaration as per clause (4) 

of Regulation 26  of these regulations, and subject to fulfilment of other 

conditions, if any as per PPA. 

(ii) In case of a generating station as a whole, the commercial operation date of 

the last unit of the generating station shall be considered as the COD of the 

generating station. 
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(2) Scheduling of generating station or unit thereof shall start from 0000 hours of the 

Commercial Operation Date of the said generating station or unit thereof. 
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CHAPTER 6 

OPERATING CODE 
 

28. OPERATING PHILOSOPHY 

(1) All entities such as NLDC, RLDCs, SLDCs, CTU, STUs, RPCs, power exchanges, 

QCAs, SNAs, licensees, generating stations and other grid connected entities shall 

at all times function in coordination to ensure stability and resilience of the grid and 

achieve maximum economy and efficiency in operation of power system.  

(2) Operation of the State grid shall be monitored by the respective SLDC. Operation of 

the regional grid shall be monitored by the respective RLDC. Operation of the 

National grid shall be monitored by NLDC. 

(3) Detailed Operating Procedures for the National grid shall be developed, maintained 

and updated by NLDC in consultation with RLDCs and relevant stakeholders and 

shall be kept posted  on NLDC’s website. 

(4) Detailed Operating Procedures for each regional grid shall be developed, maintained 

and updated by respective RLDCs in consultation with NLDC, concerned RPC and 

regional entities and shall be kept posted  on the respective RLDC’s website. 

(5) Detailed Operating Procedures for each State grid shall be developed, maintained and 

updated by the SLDCs, consistent with the Detailed Operating Procedures of 

respective RLDC. 

(6) NLDC, RLDCs and SLDCs shall have qualified operating personnel manning the 

control room round the clock.  
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(7) Every generating station and transmission substation of 132 kV and above shall 

have a control room manned by qualified operating personnel round the clock. 

Alternatively, the same may be operated round the clock from a remotely located 

control room, subject to the condition that such remote operation  does not result in 

delay in execution of any switching instructions and information flow:  

Provided that a transmission licensee owning a transmission line but not 

owning the connected substation, shall have a round the clock coordination centre.  

(8) SNA and QCA shall have round the clock coordination centres manned by qualified 

personnel for operational coordination with the concerned load despatch centres and 

generating stations.  

29. SYSTEM SECURITY  

(1)  All users shall operate their respective power systems in an integrated manner at 

all times in coordination with the concerned load despatch centres. 

(2)  Isolation, Taking out of service and Switching off of an element of the grid: 

(a) No element(s) of the grid shall be isolated from the grid, except (i) during 

emergency as per the Detailed Operating Procedure(s) of NLDC or RLDC or 

SLDC, as the case may be, where such isolation would prevent a total grid 

collapse or would enable early restoration of power supply; (ii) for safety of 

human life; (iii) when serious damage to a costly equipment is imminent and 

such isolation would prevent it; and (iv) when such isolation is specifically 

instructed by NLDC or RLDC or SLDC, as the case may be.   
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(b) Each RLDC, in consultation with CTU, the concerned users, SLDCs, STUs, 

shall prepare a list of important elements in the regional grid, including those 

in the State grids which are critical for regional grid operation and shall make 

available the said list to all concerned. 

(c) An important element of the grid as listed at Clause (b) of this Regulation can 

be taken out of service only after prior clearance of the concerned RLDC, 

except under emergency as per the Detailed Operating Procedure(s) of 

NLDC or RLDC or SLDC, as the case may be. RLDC shall inform opening or 

removal of any such important element (s) of the regional grid to NLDC and 

to the concerned regional entities who are likely to be affected, as specified in 

the Detailed Operating Procedure of  NLDC. 

(d) In case of switching off or tripping of any of the important elements of the 

regional grid under emergency conditions or otherwise, it shall be intimated 

immediately by the users with available details (i) to SLDC if the element is 

within the control area of SLDC, who in turn shall intimate the concerned 

RLDC and (ii) to RLDC if the element is within the control area of RLDC. The 

reasons for such switching off or tripping to the extent determined and the 

likely time of restoration shall also be intimated within half an hour. The 

concerned RLDC or SLDC and the users shall ensure restoration of such 

elements within the estimated time of restoration as intimated. 

(e) The isolated, taken out or switched off elements shall be restored as soon as 

the system conditions permit. The restoration process shall be supervised by 

RLDC, in co-ordination with NLDC and concerned SLDC(s) in accordance 

with system restoration procedures of NLDC and RLDC(s). 
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(3)  Maintenance of grid elements shall be carried out by the respective users, 

transmission licensees, STUs and CTU in accordance with the provisions of the 

Central Electricity Authority (Grid Standards) Regulations, 2010. Outage of any 

element which is causing or likely to cause danger to the grid or sub-optimal 

operation of the grid shall be monitored by the concerned RLDC. RLDC shall report 

such outages to RPC and RPC shall issue suitable instructions to restore such 

elements in a specified time period.  

(4)  Except under an emergency, or when it becomes necessary to prevent an imminent 

damage to a costly equipment, no user shall suddenly reduce its generating unit 

output by more than 100 (one hundred) MW [20 (twenty) MW in case of NER] 

without prior permission of the respective RLDC.  

(5)  Except under an emergency, or when it becomes necessary to prevent an imminent 

damage to a costly equipment, no user shall cause a sudden variation in its load by 

more than 100 (one hundred) MW without prior permission of the respective RLDC. 

(6)  All generating units shall have their automatic voltage regulators (AVRs), Power 

System Stabilizers (PSSs), voltage (reactive power) controllers and any other 

requirement in operation, as per CEA Technical Standards for Connectivity. If a 

generating unit with capacity higher than 50 (fifty) MW is required to be operated 

without its AVR in service, the generating station shall immediately intimate to the 

concerned RLDC along with the reasons thereof and the likely duration of such 

operation and obtain its permission.  

(7) The tuning, including for low and high voltage ride through capability of wind and 

solar generators or any other requirement as per CEA Technical Standards for 

Connectivity shall be carried out: 
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– at least once in every five (5) years; 

– based on operational feedback provided by the RLDC after analysis of a grid 

event or disturbance; and 

– in case of a major change in excitation system or major network changes  or 

fault level changes near  the generating plant as reported by NLDC or RLDC(s), 

as the case may be.  

(8)  Power System Stabilizers (PSSs), AVRs of generating units and reactive power 

controllers shall be properly tuned by the generating station as per the plan and the 

procedure prepared by the concerned RPC. In case the tuning is not complied with 

as per the plan and procedure, the concerned RPC shall issue notice to the 

defaulting generating station to complete the tuning within a specified time, failing 

which the generating unit may be disconnected from the grid by the concerned 

RLDC on receipt of intimation to that effect from the concerned RPC. 

(9)  Provisions of protection and relay settings shall be coordinated periodically 

throughout the regional grid, as per plan finalized by the respective RPC in 

accordance with the Protection, Testing and Commissioning Code of these 

regulations. 

(10)  RPCs shall prepare the islanding schemes in accordance with Central Electricity 

Authority (Grid Standards) Regulations, 2010 for identified generating stations, 

cities and locations and ensure its implementation. The islanding schemes shall be 

reviewed and augmented depending on assessment of critical loads at least once in 

3 (three) years. 
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(11)  Mock drill of the islanding schemes shall be carried out annually by the  respective 

RLDCs in coordination with the concerned SLDCs and other users involved in the 

islanding scheme.  

(12)  All distribution licensees, STUs and bulk consumers shall provide automatic under-

frequency relays (UFR) and df/dt relays for load shedding in their respective 

systems to arrest frequency decline that could result in grid failure as per the plan 

given by the RPCs from time to time. The default UFR settings shall be  as specified  

in Table-2 below:  

Table 2: Default UFR Settings 

Sr. No. Stage of UFR Operation Frequency (Hz) 

1 Stage-1 49.40 

2 Stage-2 49.20 

3 Stage-3 49.00 

4 Stage-4 48.80 

Note 1: All states (or STUs) shall plan UFR settings and df/dt load shedding schemes 
depending on their local load generation balance in coordination with and approval of 
the concerned RPC. 
 
Note 2: Pumped storage hydro plants operating in pumping mode or ESS operating 
in charging mode shall be automatically disconnected before the first stage of UFR.  

 

The load shedding for each Stage of UFR operation, in percentage of demand or MW 

shall be as finalised by the respective RPCs.  

 

 

(13)  The following shall be factored in while designing and implementing the UFR and 

df/dt relay schemes: 

` 
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(a) The under-frequency and df/dt load shedding relays are always functional.     

(b) Demand disconnection shall not be set with any time delay in addition to the 

operating time of the relays and circuit breakers. 

(c) There shall be uniform spatial spread of feeders selected for UFR and df/dt 

disconnection. 

(d) SLDC shall ensure that telemetered data of feeders (MW power flow in real 

time and circuit breaker status) on which UFR and df/dt relay are installed is 

available at its control centre. SLDC shall monitor the combined load in MW 

of these feeders at all the time. SLDC shall share the above data with the 

respective RLDC in real time and submit monthly exception report to the 

respective RPC. RLDC shall inform SLDCs as well as the concerned RPC on 

quarterly basis, durations during the quarter when combined load in MW of 

these feeders was below the level considered while designing UFR scheme 

by the RPC. SLDC shall take corrective measures within a reasonable period 

and inform the respective RLDC and RPC. 

(e) RPC shall undertake monthly review of UFR and df/dt scheme and also carry 

out random inspection of the under-frequency relays. RPC shall publish such 

monthly review along with exception report on its website.  

(14)  NLDC, RLDCs, SLDCs, CTU, STUs or users may identify the requirement of 

System Protection Schemes (SPS) (including inter-tripping and run-back) in the 

power system to operate the transmission system within operating limits and to 

protect against situations such as voltage collapse, cascade tripping and tripping of 

important corridors/flow-gates. Any such SPS at the intra-regional level shall be 

finalized by the concerned RPC.  SPS at inter-regional level and cross-border level 
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shall be finalized by NLDC in coordination with the concerned RPCs. SPS shall be 

installed and commissioned by the concerned users. SPS shall always be kept in 

service. If any SPS at intra-regional level is to be taken out of service, permission of 

the concerned RLDC shall be required. If any SPS at inter-regional level and cross-

border level is to be taken out of service, permission of NLDC shall be required. 

(15)  NLDC, RLDCs, SLDCs, CTU, STUs and users shall operate in a manner to ensure 

that the steady state grid voltage as per the Central Electricity Authority (Grid 

Standards) Regulations, 2010 remains within the following operating range: 

TABLE 3: VOLTAGE RANGE 

Voltage (kV rms) 

Nominal Maximum Minimum 

765 800 728 

400 420 380 

220 245 198 

132 145 122 

110 121 99 

66 72 60 

33 36 30 

 

(16)  NLDC, RLDCs and SLDCs, as the case may be, shall take appropriate measures to 

control the voltage as per their operating procedure. 

(17)  Transmission licensees and distribution licensees shall implement defense 

mechanisms as finalized by the respective RPCs to prevent voltage collapse and 

cascade tripping.  
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30. FREQUENCY CONTROL AND RESERVES  

(1) The National Reference Frequency shall be 50.000 Hz and shall be measured with a 

resolution of +/-0.001 Hz. The frequency data measured at every second shall be 

archived by RLDCs. 

(2) The NLDC, RLDC and SLDC shall ensure that the grid frequency remains close to 

50 Hz. and ensure that the frequency is restored within the allowable band of 49.95-

50.05 Hz at the earliest. 

(3) All users shall adhere to their schedule of injection or drawl, as the case may be, and 

take such action as required under these regulations and as directed by NLDC or 

respective RLDCs or respective SLDCs so that the grid frequency is maintained and 

remains within the allowable band.  

Reserves 

(4) There shall be reserves as under: 

(a) Primary, Secondary and Tertiary reserves:  

(i) Primary, Secondary and Tertiary reserves shall be deployed for the 

purpose of frequency control, reducing area control error and relieving 

congestion. 

(ii) The response under Primary reserve shall be provided as per these 

regulations.  

(iii) Secondary reserves including automatic generation control and demand 

response shall be deployed by a control area as per these regulations or 

the Ancillary Services Regulations, as the case may be. 
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(iv) Tertiary reserves shall be deployed by a control area as per these 

regulations or the Ancillary Services Regulations, as the case may be. 

(b) Black Start reserves:  

Generating stations having black start capability shall be identified by NLDC 

and RLDCs to act as black start reserves.  

 

(c) Voltage Control reserves:  

Voltage Control reserves shall be deployed for controlling the voltage at a bus 

through reactive power injection or drawl.  

(5) The reserves shall be operated as Ancillary Services, namely (a) Primary Reserve 

Ancillary Service (PRAS); (b) Secondary Reserve Ancillary Service (SRAS); (c) 

Tertiary Reserve Ancillary Service (TRAS); (d) Black Start Ancillary Services; and (e) 

Voltage Control Ancillary Services. 

(6) The mechanism of procurement and deployment of PRAS shall be as specified in 

these regulations or in the Ancillary Services Regulations, as the case may be. 

(7) The mechanism of procurement, deployment and payment of SRAS and TRAS shall 

be as specified in the Ancillary Services Regulations.  

(8) The primary response of the generating units shall be verified by the LDCs during 

grid events. 

Control Hierarchy 

(9) Inertia:  

The power system shall be operated at all the times with a minimum inertia to be 

stipulated by NLDC so that minimum nadir frequency post reference contingency 
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stays above the threshold set for under frequency load shedding (UFLS). NLDC shall 

reschedule generation including curtailment of wind, solar and wind-solar hybrid 

generation, if required, in coordination with the respective RLDCs and SLDCs to 

maintain the minimum inertia. 

(10) Primary Control: 

(a) Primary control is local automatic control in a generating unit or energy storage 

system or demand side resource for the purpose of adjusting its active power 

output or consumption, as the case may be, in response to frequency excursion. 

Primary control is the immediate automatic control implemented through turbine 

speed governors or frequency controllers.  

(b) Primary control shall be provided by Primary Reserves Ancillary Service 

(PRAS). 

(c) The minimum quantum of PRAS required for reference contingency shall be 

declared by NLDC at the start of each financial year. 

(d) The generating stations and units thereof shall have the electronically controlled 

governing systems or frequency controllers in accordance with the CEA 

Technical Standards for Connectivity and are mandated to provide PRAS. 

(e) NLDC may also identify other resources such as ESS and demand resource to 

provide PRAS for which PRAS Providers shall be compensated in accordance 

with the Ancillary Services Regulations. 

(f) The minimum All India target frequency response characteristics (FRC) shall be 

estimated and based on such target FRC, the frequency response obligation of 

each control area shall be assessed by NLDC as per Annexure-2, giving due 
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consideration to generation and load within each control area and details as 

given in Table 4 under  clause (g) of this sub-Regulation. The same shall be 

informed to all control areas by 15tth of March every year for the next financial 

year.  

(g) The generating units shall have their governors or controllers in operation at all 

times with droop settings of 3-6 % or as specified in the CEA Technical 

Standards for Connectivity as per the requirements mentioned in the Table 4. 

                   

TABLE 4: PRIMARY RESPONSE OF VARIOUS TYPES OF GENERATING UNITS 

Fuel/ Source Minimum unit size/Capacity  Up to  

Coal/Lignite Based 200 MW and above ±5% of MCR 

Hydro 25 MW and above non-canal based ±10% of MCR 

Gas based Gas Turbine above 50 MW 
±5% of MCR 

(corrected for ambience 
temperature) 

Wind/ 

Solar/Renewable  

Hybrid Energy 

Project* 

(commissioned 

after the date as 

specified in the 

CEA Technical 

Standards for 

Connectivity )^ 

Capacity of Generating station more 

than 10 MW and connected at 33 kV 

and above 

10% of the maximum 

Alternating Current 

active power capacity in 

case of frequency 

deviations in excess of 

0.3 Hz 

 



 

68 

 

^Wind/Solar/Hybrid plant commissioned after the date as specified in CEA Technical 

Standards for Connectivity shall have the option to provide primary response individually 

through BESS or through a common BESS installed at its pooling station. 

 

(h) All generating stations mentioned in Table-4 (under clause (g) of this Regulation) 

shall have the capability of instantaneously picking up to a minimum 105% of their 

operating level and up to 105% or 110% of their MCR, as the case maybe, when 

the frequency falls suddenly and shall provide primary response. Any generating 

station not complying with the above requirements shall be kept in operation 

(synchronized with the regional grid) only after obtaining the permission of the 

concerned RLDC.  

(i) The normal governor action shall not be suppressed in any manner through load 

limiter, Automatic Turbine Run-up System (ATRS), turbine supervisory control or 

coordinated control system and no time delays shall be deliberately introduced. In 

case of renewable energy generating unit, reactive power limiter or power factor 

controller or voltage limiter shall not suppress the primary frequency response 

within its capability. The inherent dead band of a generating unit/frequency 

controller shall not exceed +/- 0.03 Hz. 

(j) The thermal and hydro generating units shall not resort to Valve Wide Open (VWO) 

operation  to make available margin for providing governor action. 

(k) The PRAS shall start immediately (within two seconds) when the frequency 

deviates beyond the dead band as specified in clause (i) of this Regulation and 

provide its full PRAS capacity obligation within 30 seconds and shall sustain up to 

five (5) minutes.   
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(l) Each control area shall assess its frequency response characteristics and share 

assessment with the concerned RLDC along with high resolution data of at least 1 

(one) second for regional entity generating stations and energy storage systems 

and 10 (ten) seconds for state control area. 

(m) The concerned RLDC shall calculate actual frequency response characteristic of all 

the control areas within its region. The performance of each control area in 

providing frequency response characteristic shall be calculated for each reportable 

event as per Annexure-2.  

(n) The NLDC in consultation with RLDCs shall calculate actual frequency response 

characteristic at national level by factoring in FRC of all regions and shall also 

calculate FRC for cross border control areas. 

(o) NLDC, RLDCs and SLDCs shall grade the median Frequency Response 

Performance annually, considering at least 10 reportable events. In case the 

median Frequency Response Performance is less than 0.75 as calculated as per 

Annexure-2, NLDC, RLDCs, SLDCs, as the case may be, after analyzing the FRP 

shall direct the concerned entities to take corrective action.  

(11) Secondary Control: 

(a) Secondary control is a centralized automatic function to regulate the generation or 

load in a control area to restore the frequency within the allowable band or 

replenish deployed primary reserves.  

(b) Secondary Control shall be provided by a generating station or an entity having 

energy storage resource or an entity capable of providing demand response, on 

standalone or aggregated basis, connected to inter-State transmission system or 
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intra-State transmission system, as Secondary Reserve Ancillary Service (SRAS) 

Provider, as specified in the Ancillary Services Regulations. 

(c) Secondary control signals shall be automatically generated from NLDC and shall be 

transmitted to SRAS Providers through the concerned RLDC exercising the control 

area jurisdictions for desired automated response when the Area Control Error 

(ACE) goes beyond the minimum threshold limit of ±10 MW, which may be 

reviewed from time to time based on review of performance of SRAS. 

Provided that as and when bi-directional communication system of SRAS providers 

with RLDCs is fully established, secondary control signals shall be automatically 

generated from the respective RLDC. 

(d) ACE of each State or Regional control, shall be auto calculated at the control centre 

of NLDC or RLDC or SLDC, as the case may be, based on telemetered values, and 

external inputs, namely, the Frequency Bias Coefficient and Offset referred to in 

clauses  (e)  and (f) respectively  of this Regulation as per the following formula: 

   ACE = (Ia– Is) – 10 * Bf * (Fa – Fs) + Offset 

Where,  

Ia = Actual net interchange in MW (positive value for export)  

Is = Scheduled net interchange in MW (positive value for export) 

Bf = Frequency Bias Coefficient in MW/0.1 Hz (negative value) 

Fa = Actual system frequency in Hz 

Fs = Schedule system frequency in Hz 

Offset = Provision for compensating measurement error 



 

71 

 

(e) Frequency Bias Coefficient (Bf) shall be assessed and declared by NLDC in 

coordination with RLDC for each region. Frequency Bias Coefficient (Bf) shall be 

assessed and declared by SLDC for each State. Frequency Bias Coefficient shall 

normally be based on median Frequency Response Characteristics (FRC) during 

previous financial year of each control area and refined from time to time.  

(f) Offset shall be used to account for measurement errors and shall be   decided by 

NLDC or RLDC or SLDC, as the case may be, for its respective control area. 

(g) Secondary control may be operated under tie-line bias control, flat frequency control 

or flat tie-line control mode depending on grid requirements: 

Provided that NLDC in coordination with RLDC and SLDC shall lay down 

in its Detailed operating procedure after stakeholder consultation, the conditions 

during which a particular mode shall be chosen and shall document the reasons for 

operating in a particular mode: 

Provided further that the coordinated operation of AGC by the nested 

control areas shall be adopted based on mutually agreed protocols. 

(h) Schedule system frequency (Fs) shall be reference frequency of 50 Hz    unless 

otherwise specified by NLDC under certain conditions to be recorded in writing. 

(i) RLDCs and SLDCs shall compute the ACE of the respective regional or state 

control area in real time based on telemetered data. ACE data shall be archived at 

the interval of 10 seconds or lower. RLDCs shall share the data with NLDC. 

(j) The SRAS Providers shall start responding to SRAS signals within thirty (30) 

seconds and shall be capable of providing the entire SRAS capacity obligation 

within fifteen (15) minutes and sustaining at least for the next thirty (30) minutes. 
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The secondary reserves shall be gradually replaced by tertiary reserves within 30 

minutes. 

(k) With due regard to the requirement of planning reserve margin and resource 

adequacy referred to in clause (3) of Regulation 5 of these regulations, and based 

on the following methodologies, the secondary reserve capacity shall be estimated 

by RLDCs  for their respective regional control areas :  

The positive and negative secondary reserve capacity for any control area for a 

financial year shall be equal to 99 percentile of positive and negative ACE 

respectively of that control area during the previous financial year (Detailed 

Procedure shall be as per Annexure-3 to these regulations),  

OR 

The secondary reserves capacity for any control area shall be equal to the 110 % of 

largest unit size in the respective regional control area or state control area plus load 

forecast error plus wind forecast error plus solar forecast error during the previous 

financial year. 

(l) Unless otherwise specified by the concerned SERC, the methodology specified in 

clause (k) of this Regulation shall be adopted by the SLDCs to estimate the 

secondary reserve capacity in their respective control areas.  

(m) The reserve capacity as per the methodology mentioned in clause (k) of this 

Regulation shall be estimated by 15th February every year for next financial year 

and submitted to NLDC. 
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(n) All India secondary reserves requirement for the regional control area and the 

State control area shall be estimated by NLDC based on reference contingency 

and other factors such as forecast errors. 

All India secondary reserves capacity for the regional control area and the State 

control area shall be estimated by NLDC based on reference contingency and other 

factors such as forecast errors. 

(o) NLDC shall allocate such All India secondary reserves capacity, to be maintained at 

regional control area and at State control area, based on the estimated reserves as 

per clause (k) of this Regulation and publish the information on its website by 1st 

March every year. 

(p) Each State control area shall ensure availability of the quantum of secondary 

reserve at the State control area on day ahead basis with due regard to the 

secondary reserves estimated and allocated for that State by NLDC in terms of 

clause (o) of this Regulation, and inform the same to the concerned RLDC and 

NLDC.  

(q) NLDC through RLDCs shall re-assess the quantum of requirement of secondary 

reserve at the state control area and regional level on day ahead basis and also on 

real time basis, with due regard inter alia to the secondary reserve maintained at 

State control area and the need to replenish primary reserves, as specified in the 

Ancillary Services Regulations. 

(r) If a State falls short of maintaining secondary reserve capacity as allocated to it in 

terms of clause (o) of this Regulation, the NLDC through RLDC shall procure such 

Secondary reserve capacity on behalf of the State and allocate the cost of 
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procurement of such capacity on that State based on the methodology specified in 

the Ancillary Service Regulations. 

(s) Secondary reserves shall be procured by the NLDC from a generating station or an 

entity having energy storage resource or an entity capable of providing demand 

response, on standalone or aggregated basis, connected to inter-State 

transmission system or intra-State transmission system in accordance with the 

Ancillary Services regulations.  

(t) All thermal and hydro generating stations shall make arrangements to enable 

automatic operation of plant from the appropriate load despatch centre by 

integrating the controls and tele-metering features of their system into the 

automatic generation control in accordance with the CEA Technical Standards for 

Construction  and the CEA Technical Standards for Connectivity. The 

communication system shall be established in accordance with the CEA 

Communication Regulations.   

(u) All renewable energy generating stations and ESS shall be enabled with frequency 

controller to provide secondary control in accordance with the CEA Connectivity 

Standards and the communication system shall be established in accordance with 

the CEA Technical Standards for Communication. 

(v) SRAS shall have bi-directional communication system along with metering and 

SCADA telemetry in place as per the requirement stipulated in the Detailed 

Procedure issued under Ancillary Service Regulations.  

(12) Tertiary Control: 
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(a) Tertiary reserves requirement for the regional control area and the State control 

area, shall be estimated by NLDC with due regard inter alia to the requirement of  

planning reserve margin and resource adequacy as referred to in Clause (3) of 

Regulation 5 of these regulations, so as to take care of contingencies and to cater 

to the need for replacing secondary reserves estimated at sub-clause (n) of clause 

(11) of this Regulation  by 1st March every year, which will be implemented for the 

next financial year from 1st April onwards by the respective control areas.  

(b) NLDC shall allocate such tertiary reserves capacity, to be maintained at regional 

control area and state control area, based on the estimated reserves as per these 

regulations and publish the information on its website by 1st March every year.  

(c) Each State control area shall ensure availability of the quantum of tertiary reserve 

at the State control area on day ahead basis with due regard to the tertiary 

reserves estimated and allocated for that State by NLDC in terms of sub-clause (b) 

of clause (12) of this Regulation, and inform the same to concerned RLDC and 

NLDC.  

(d) NLDC through RLDCs shall re-assess the quantum of requirement of tertiary 

reserve at the state control area and regional level on day ahead basis and also on 

real time basis, with due regard to estimation inter alia to tertiary reserve 

maintained at State control area and the need of replacing secondary reserves, as 

specified in the Ancillary Services Regulations. 

(e) If a State falls short of maintaining tertiary reserve capacity as allocated to it in 

terms of sub-clause (d) of clause (12) of this Regulation, the NLDC through RLDCs 

shall procure such tertiary reserve capacity on behalf of this State and allocate the 
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cost of procurement of such capacity to that State based on the methodology 

specified in the Ancillary Services Regulations. 

(f) Tertiary reserves shall be procured by the NLDC from a generating station or an 

entity having energy storage resource or an entity capable of providing demand 

response, on standalone or aggregated basis, connected to inter-State 

transmission system or intra-State transmission system in accordance with the 

Ancillary Services regulations.  

(g) Tertiary reserves to be provided by TRAS provider shall be capable of providing 

TRAS within fifteen (15) minutes of despatch instructions from RLDC or SLDC, as 

the case may be, and shall be capable of sustaining the service for at least next 60 

minutes. TRAS shall be activated and deployed by the appropriate load despatch 

center on account of following events: 

(i) To replenish the secondary reserve, in case the secondary reserve has 

been deployed continuously in one direction for fifteen (15) minutes for more 

than 100 MW; 

(ii) Generation unit or transmission line outages; 

(iii) Any such other event affecting the grid security.    

(h) The quantum of reserves procured by each State control area shall be informed to 

the concerned RLDC.  

(13) The control area wise performance of SRAS and TRAS shall be evaluated in 

accordance with the Detailed Procedure prepared by NLDC. 
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31. OPERATIONAL PLANNING 

(1) Time Horizon 

(a) Operational planning shall be carried out in advance by NLDC, RLDCs and 

SLDCs within their respective control areas with  Monthly and Yearly time 

horizons in co-ordination with CTU, RPCs or STUs, as applicable.  

(b) Operational planning shall be carried out in advance by NLDC, RLDCs and 

SLDCs within their respective control areas on Intra-day, Day Ahead, Weekly 

time horizons. 

(c) RLDCs in consultation with NLDC shall issue procedure and formats for data 

collection to carry out : 

(i) Operational planning analysis,  

(ii) Real-time monitoring, 

(iii) Real-time assessments.  

(d) SLDC may also issue procedure and format for data collection for above 

purposes. 

(2) Demand Estimation 

(a) Each SLDC shall carry out demand estimation as part of operational planning 

after duly factoring in the demand estimation done by STU as part of resource 

adequacy planning referred to in clause (2) of Regulation (5) of these regulations.  

Demand estimation by SLDC shall be  for both active power and reactive power 

incident on the transmission system based on the details collected from 

distribution licensees, grid-connected distributed generation resources, captive 

power plants and other bulk consumers embedded within the State. 
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(b) Each SLDC shall develop methodology for daily, weekly, monthly, yearly demand 

estimation in MW and MWh for operational analysis as well as resource 

adequacy purposes. Each SLDC, while estimating demand may utilize state of 

the art tools, weather data, historical data and any other data. For this purpose, 

all distribution licensees shall maintain historical database of demand. 

(c) The demand estimation by each SLDC shall be done on day ahead basis with 

time block wise granularity for the daily operation and scheduling. In case, SLDC 

observes major change in demand in real time for the day, it shall immediately 

submit the revised demand estimate to concerned RLDC for demand estimate 

correction. 

(d) Each SLDC shall submit node-wise morning peak, evening peak, day shoulder 

and night off-peak estimated demand in MW and MVAr on monthly and quarterly 

basis for  the nodes  132 kV and above for preparation of scenarios for 

computation of TTC and ATC by the concerned RLDC and NLDC. 

(e) SLDC shall also estimate peak and off-peak demand (active as well as reactive 

power) on weekly and monthly basis for load - generation balance planning as 

well as for operational planning analysis, which shall be a part of the operational 

planning data. The demand estimates mentioned above shall have granularity of 

a time block. The estimate shall cover the load incident on the grid as well as net 

load incident taking into account embedded generation in the form of roof-top 

solar and other distributed generation. 

(f) Based on the demand estimate furnished by the SLDCs, each RLDC shall 

prepare the regional demand estimate and submit to NLDC. NLDC, based on 
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regional demand estimate furnished by RLDCs, shall prepare national demand 

estimate.  

(g) Timeline for submission of demand estimate data by SLDCs to respective RLDC 

and RPC shall be as follows: 

TABLE 5: TIMELINE FOR DEMAND ESTIMATION 

Daily demand estimation 10:00 hours of previous day 

Weekly demand estimation First working day of previous week 

Monthly demand estimation Fifth day of previous month 

Yearly demand estimation 31st August of the previous year 

 

(h) SLDCs, RLDCs and NLDC shall compute forecasting error for daily, day-ahead, 

weekly, monthly and yearly forecasts and analyse the same in order to reduce 

forecasting error in  future. The computed forecasting errors shall be made 

available by SLDCs, RLDCs and NLDC on their respective websites. 

(3) Generation Estimation 

(a) The modalities of generation estimation by entities shall be as per the Procedure 

referred to in sub-clause (c) of clause (1) of Regulation 31 of these regulations. 

(b) RLDC shall forecast generation from wind and solar generating stations which 

are regional entities for different time horizons as referred to in clause (1) of 

Regulation 31 of these regulations for the purpose of  operational planning. 

(4) Adequacy of Resources 

(a) SLDCs shall estimate and ensure adequacy of resources, identify generation 

reserves, demand response capacity and generation flexibility requirement with 
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due regard to the long term resource adequacy framework as specified in 

Regulation 5 of these regulations. 

(b) SLDCs shall furnish time block-wise information for the following day in respect 

of all intra-state entities  to the concerned RLDC who shall validate adequacy of 

resources with due regard to the following:  

(i) Demand forecast aggregated for the control area; 

(ii) Renewable energy generation forecast for the control area; 

(iii) Injection schedule for intra-State entity generating station; 

(iv) Requisition from regional entity generating stations. 

32. OUTAGE PLANNING 

(1) Outage planning shall be prepared for the grid elements in a coordinated and optimal 

manner keeping in view the system operating conditions and grid security. The 

coordinated generation and transmission outage plan for the national and regional 

grid shall take into consideration all the available generation resources, demand 

estimates, transmission constraints, factoring in water for irrigation requirements, if 

any. To optimize the transmission outages of the national and regional grids, to avoid 

grid operation getting adversely affected and to maintain system security standards, 

the outage plan shall also take into account the generation outage schedule and 

transmission outage schedule. 

(2) Annual outage plan shall be prepared as follows: 

(a) Annual outage plan of grid elements shall be prepared in advance for the financial 

year by the RPCs in consultation with the users, respective RLDCs and NLDC and 

reviewed before every quarter and every month.  
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(b) Annual outage plan shall be prepared in such a manner as to minimize the 

overall downtime, particularly where multiple entities are involved in outage of 

any grid element(s).  

(c) The outage plan of hydro generation plant, wind and solar generation plant and 

its associated evacuation network shall be prepared with a view to extract 

maximum generation from these sources.  

Example: Outage of wind generator shall be planned during lean wind season. 

Outage of solar generator, if required, shall be planned during the rainy season. 

Outage of hydro generator could be planned during the lean water season.  

(d) Protection relay related outages, auto–re-closure outages and SPS testing 

outages shall be planned on monthly basis with prior permission of the 

concerned RPC, which shall consult the concerned RLDC & NLDC.  

(3) Outage Planning Process shall be as follows: 

(a) RPCs shall prepare and finalize the annual outage plan for the next financial year in 

respect of grid elements of their respective regional grid. 

(b) RPCs shall prepare LGBR based on the LGBR submitted by SLDCs for their 

respective states and shall prepare annual outage plan for generating units and 

transmission elements in their respective region after carrying out necessary system 

studies in order to ensure system security and resource adequacy. 

(c) RPCs shall finalize the outage plans in consultation with NLDC and respective 

RLDCs. The final outage plan and the final LGBR shall be intimated to NLDC, 

concerned RLDC, Users, STUs, CTU, the generating stations connected to the ISTS. 
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The final outage plan and the final LGBR shall be made available on the websites of 

the respective users, RPCs, RLDCs and NLDC. 

(d) The timeline for Outage Planning Process shall be as follows:  

TABLE 6: TIMELINE FOR OUTAGE PLANNING PROCESS 

Activity Agency Cut-off date 

Submission of proposed outage plan for the next 
financial year to RPC with the earliest start date 
and latest finishing date  

CTU, STUs, 
transmission 
licensees and 

generating stations 

31
st
 October 

Submission of LGBR of the control area to RPC for 
both peak and off-peak scenarios 

SLDC 31
st
 October 

Publishing draft LGBR and draft outage plan of 
regional grid for next financial year  on the 
concerned RPC’s website for inviting suggestions, 
comments, objections etc of stakeholders. 

RPC 30
th
 November 

Publishing final LGBR and final outage plan of 
regional grid for next financial year on the concerned 
RPC’s  website 

RPC 31
st
 December 

 

(e) The annual outage plan shall be reviewed by RPC on monthly and quarterly basis in 

coordination with all the parties concerned, and adjustments shall be made wherever 

necessary. 

(f) All users, CTU, STUs, licensees shall follow the annual outage plan. If any deviation 

is required, the same shall be  allowed only with prior permission of the concerned 

RPC, which shall consult the concerned RLDC and NLDC.  

(g) Each user shall obtain the final clearance from NLDC or the concerned RLDC, prior 

to the planned outage of any grid element. All deviations from the outage plan shall 

be uploaded on the RPC website. 

(h) In case of grid disturbances, system isolation, partial black-out in a State or any other 

event in the system that may have an adverse impact on the system security due to 

proposed outage,  
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(i) NLDC or RLDC, as the case may be, shall have the authority to defer the 

planned outage; 

(ii) SLDC, RLDC or NLDC, as the case may be, before giving clearance of 

the planned outage may conduct studies again. 

(4)  To facilitate coordinated planned outages of grid elements, a common outage planning 

procedure shall be formulated by each RPC in consultation with NLDC and concerned 

RLDC. 

33. OPERATIONAL PLANNING STUDY 

(1) Based on the operational planning analysis data, operational planning study shall be 

carried out by various agencies for time horizons as under: 

TABLE 7: TIME HORIZON FOR OPERATIONAL PLANNING STUDY 

Time horizon of 
operational planning 

study 
Agency Means for carrying out study 

Real time  and Intra-

day 

NLDC, RLDC,  and 

SLDC 

At least fifteen (15) minutes interval 

using online/offline SCADA/EMS 

system 

Day-ahead 
NLDC,  RLDC,  and  

SLDC 

For various operating conditions 

using offline tools 

Weekly 
NLDC,  RLDC,  and  

SLDC 

For various operating conditions 

using offline tools 

Monthly/Yearly RPC 
For various operating conditions 

using offline tools 

 

(2) SLDCs, RLDCs and NLDC shall utilize network estimation tool integrated in their 

EMS, and SCADA system for the real time operational planning study. All users shall 
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make available at all times real time error free operational data for successful 

execution of network analysis using EMS/SCADA. Failure to make available such 

data shall be immediately reported to the concerned SLDC, the concerned RLDC 

and NLDC along with firm timeline for restoration. The performance of online network 

estimation tools at SLDC and RLDC shall be reviewed in the monthly operational 

meeting of RPC. Any telemetry related issues impacting the online network 

estimation tool shall be monitored by RPC for its early resolution.  

(3) SLDCs shall perform day-ahead, weekly, monthly and yearly operational study for 

the concerned State for:  

(a) assessment and declaration of total transfer capability (TTC) and available 

transfer capability (ATC) for import or export of electricity by the State. TTC and 

ATC shall be revised from time to time based on commissioning of new 

elements and other grid conditions and shall be published on SLDC website 

with all the assumptions and limiting constraints; 

(b) planned outage assessment; 

(c) special scenario assessment; 

(d) system protection scheme assessment; 

(e) natural disaster assessment; and 

(f) any other study relevant in operational scenario. 

 

(4) RLDCs and NLDC shall perform day-ahead, weekly, monthly and yearly operational 

study for:  

(a) assessment of TTC and ATC at inter-regional, intra-regional and inter-state 

level; 
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(b) planned outage assessment; 

(c) special scenario assessment; 

(d) system protection scheme assessment; 

(e) natural disaster assessment; and 

(f) any other study relevant in operational scenario 

 
 

(5) RLDC shall assess intra-regional and inter-state level TTC and ATC and submit to 

NLDC. NLDC shall declare TTC and ATC for import or export of electricity between 

regions including simultaneous import or export capability for a region and cross-

border interconnections 11 (Eleven) months in advance for each of the month on a 

rolling basis. TTC and ATC shall be revised from time to time based on 

commissioning of new elements and other grid conditions and shall be published on 

the websites of NLDC and respective RLDCs with all the assumptions and limiting 

constraints. 

(6) Operational planning study shall be done to assess whether the planned operations 

shall result in deviations from any of the system operational limits defined under 

these regulations and applicable CEA Standards.  

(7) NLDC, RLDCs, RPCs and SLDCs shall maintain records of the completed 

operational planning study, including dated power flow study results, operational plan 

and minutes of meetings on operational study.  

(8) NLDC, RLDCs, RPCs and SLDCs shall have  operating plans to address potential 

deviations of system operational limit identified as a result of the operational planning 

study. These operating plans shall be intimated to users in advance to take 

corrective measures. In case any user is unable to adhere to such operating plan, it 
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shall intimate the respective SLDC, RLDC and NLDC in advance with detailed 

reasons and explanation for the non-adherence. These detailed reasons and 

explanation shall be discussed in the monthly operation sub-committee of the 

respective region and a quarterly report shall be submitted to the Commission  and 

CEA.  

(9) Each SLDC shall undertake study on the impact of new elements to be 

commissioned in intra-state system in the next six (6) months on the TTC and ATC 

for the State.  

(10) Each RLDC shall undertake study on the impact of new elements to be 

commissioned in the next six (6) months in (a) the ISTS of the region and (b) the 

intra-state system on the inter-state system.  

(11) NLDC shall undertake study on the impact of new elements to be commissioned in 

the next six (6) months in (a) inter-regional system, (b) cross-border link and (c) 

intra-regional system on the inter-regional system. 

(12) NLDC, RLDCs and SLDCs shall compare the results of the studies of impact of new 

elements on the system and transfer capability addition with those of the 

interconnection and planning studies by CTU and STUs, and any significant 

variations observed shall be communicated to CTU and STUs for immediate and 

long-term mitigation measures. 

(13) Defense mechanisms like system protection scheme, load-rejection scheme, 

generation run-back, islanding scheme or any other scheme for system security 

shall be proposed by concerned user or SLDC or RLDC or NLDC and shall be 

deployed as finalized by the respective RPC.  
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34. SYSTEM RESTORATION 

(1) Based on the template issued by NLDC, SLDC of each State and RLDC of each 

region shall prepare restoration procedure for the grid for their respective control 

areas, which shall be updated every year by the concerned SLDC and RLDC taking 

into account changes in the configuration of their respective power systems.   

(2) Each RLDC, in consultation with NLDC, CTU, and the concerned STUs, SLDCs, 

users and RPC, shall prepare detailed procedures for restoration of the regional grid 

under partial and total blackout which shall be reviewed and updated annually by the 

concerned RLDC.  

(3) Detailed procedures for restoration post partial and total blackout of each user 

system within a region shall be prepared by the concerned user in coordination with 

the concerned SLDC, RLDC or NLDC, as the case may be. The concerned user 

shall review the procedure every year and update the same. The user shall carry out 

mock trial run of the procedure for different sub-systems including black-start of 

generating units along with grid forming capability of inverter based generating 

station, VSC based HVDC black-start support at least once in a year under intimation 

to the concerned SLDC and RLDC. Diesel generator sets and other standalone 

auxiliary supply source to be used for black start shall be tested on weekly basis and 

the user shall send the test reports to concerned SLDC, RLDC and NLDC on a 

quarterly basis.  

(4) Simulation studies shall be carried out by each user in coordination with RLDC for 

preparing, reviewing and updating the restoration procedures considering the 

following:  
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(a) Black start capability of generator; 

(b) Ability of black start generator to build cranking path and sustain island; 

(c) Impact of block load switching in or out; 

(d) Line/transformer charging; 

(e) Reduced fault levels; 

(f) Protection settings under restoration condition. 

(5) The thermal and nuclear generating stations shall be prepared for house load 

operation as per design. Concerned user and SLDC shall report the performance of 

house load operation of a generating station in the event where such operation was 

required. 

(6) NLDC, RLDC and SLDC shall identify the generating stations with black start, grid 

forming capability, house load facility, inter-State or inter-regional ties, synchronizing 

points and essential loads to be restored on priority. 

(7) During restoration process following a black out, SLDC, RLDC and NLDC are 

authorized to operate with reduced security standards for voltage and frequency and 

may direct for implementation of such operational measures, namely, suspension of 

secondary or tertiary frequency control, power market activities, defense schemes, 

reduced governor droop setting as necessary, in order to achieve the fastest 

possible recovery of the grid. 

(8) All communication channels required for restoration process shall be used for 

operational communication only till the grid normalcy is restored. 

(9) Any entity extending black start support by way of injection of power as identified in 

clause (6) of this Regulation shall be paid for actual injection @ 110 % of normal rate 
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of charges for deviation in accordance with DSM Regulations for the last block in 

which the grid was available. 

35. REAL TIME OPERATION 

(1) System state 

Power system shall be categorized under normal, alert, emergency, extreme 

emergency and restoration state depending on the type of contingencies and value 

of operational parameters of the power system by RLDC, NLDC or SLDC, as the 

case may be. 

(a) Normal state   

Power system shall be categorized under normal state when the power 

system is operating with operational parameters within their respective 

operational limits and equipment are within their respective loading limits. 

Under normal sate, the power system is secure and capable of maintaining 

stability under contingencies defined in the CEA Transmission Planning 

Criteria.  

(b) Alert state 

Power system shall be categorized under alert sate when the power system 

is operating with operational parameters within their respective operational 

limits, but a single contingency leads to violation of security criteria. The 

power system remains intact under such alert state. However, whenever the 

power system is under alert sate, the system operator shall take corrective 

measures to bring back the power system to normal state.  

(c) Emergency state 
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Power system shall be categorized under emergency sate when the power 

system is operating with operational parameters outside their respective 

operational limits or equipment are above their respective loading limits. 

Emergency state can arise out of multiple contingencies or any major grid 

disturbance in the system. The power system remains intact under such 

emergency state. However, whenever the power system is under emergency 

sate, the system operator, to bring back the power system to alert/normal 

state shall take corrective measures such as:  

– extreme measures such as load shedding, generation unit tripping, 

line tripping or closing,  

– emergency control action such as HVDC Control, Excitation Control, 

HP-LP Bypass, tie line flow rescheduling on critical lines, and  

– automated action such as system protection scheme, load curtailment 

scheme and generation run-back scheme.   

(d) Extreme Emergency state 

Power system shall be categorized under extreme emergency state if the 

control actions taken during emergency state are not able to bring the system 

either to alert state or normal state and operational parameters are outside 

their respective operational limits or equipment are critically loaded. Extreme 

emergency state may arise due to high impact low frequency events like 

natural disasters. The power system may or may not remain intact (splitting 

may occur) and extreme events like generation plant tripping, bulk load 

shedding, under frequency load shedding (UFLS) and under voltage load 

shedding (UVLS) operation may occur.  
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(e) Restorative State 

Power system shall be categorized under restorative state when control 

action is being taken to reconnect the system elements and to restore system 

load. The power system transits from restorative state to either the alert state 

or the normal state, depending on the system conditions.  

(2) Each RLDC in consultation with NLDC and SLDCs shall carry out the study for the 

concerned region and based on historical data and grid incidences evolve the 

detailed criteria to categorise the power system in terms of the above state. The 

detailed criteria shall be included in respective Detailed Operating Procedure to be 

issued by RLDCs and NLDC. 

(3) NLDC, RLDCs or SLDCs, as the case may be, shall maintain the grid in the normal 

state by taking suitable measures. In case the power system moves away from the 

normal state, appropriate measures shall be taken to bring the system back to the 

normal state. In case the power system has moved to extreme emergency state, 

appropriate LDCs shall take emergency action and initiate restorative measures 

immediately.  

(4) Procedure to be followed during an event 

(a) in case of an event on intra-State transmission system which may 

significantly impact the inter-State transmission system, the concerned SLDC 

shall immediately inform the RLDC; 

(b) in case of an event on the inter-State transmission system or relating to a 

regional entity, the concerned entity shall immediately inform RLDC. 

(c) immediately following an event on regional grid, the RLDC shall inform the 

concerned users and the concerned SLDC for necessary action. 
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(d) any warning in respect of system security issued by NLDC or RLDC or SLDC 

shall be taken note of immediately by the concerned users who shall take 

necessary action to withstand the said event or to minimize its effect. 

(5) Operational coordination 

(a) For operational coordination, each inter-State transmission licensee, 

generating station, QCA and SNA shall have a control center or coordination 

centre for round the clock coordination as specified in Clauses (7) and Clause 

(8) of Regulation 28 of these regulations. 

(b) Any planned operation activity in ISTS system [such as transmission element 

opening or closing (including breakers), protection system outage, SPS 

outage and testing etc.] shall be done by taking operational code from RLDC 

or NLDC, as the case may be. The operational code shall have validity period 

of thirty (30) minutes from the time of issue. In case such operation activity 

does not take place within the validity period of the code, the entity shall 

obtain a fresh operational code from RLDC or NLDC, as the case may be. 

36. DEMAND AND LOAD MANAGEMENT 

(1) The demand and load shall be managed for ensuring grid security.  

(2) Whenever the power system is in alert state or emergency state as assessed by 

SLDC or advised by RLDC,  

(a) the respective distribution licensee shall abide by directions of SLDC to 

secure the system, and extreme measures like load shedding may be carried 

out as a last resort.  
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(b) SLDC or RLDC through SLDC may direct distribution licensee to restrict 

drawal from the grid or curtail load for ensuring the stability of the grid: 

Provided that load shedding shall be resorted to after the demand response 

option has been exhausted. 

(c) The load disconnected, if any, shall be restored as soon as possible on 

clearance from SLDC, in coordination with RLDC if required, after the system 

has been normalized.  

37. POST DESPATCH ANALYSIS 

(1) Operational analysis 

(a) NLDC, RLDCs and SLDCs shall analyse the following: 

(i) Pattern of demand met, frequency profile, voltage and tie-line flows, angular 

spread, area control error, reserve margin, ancillary services despatched, 

transmission congestion and (n-1) violations; 

(ii) Generation mix in terms of source and station wise generation; 

(iii) Irregular pattern in any of the system parameters mentioned in Clause 1(a) (i) 

and Clause 1(a) (ii) of Regulation 37of these Regulations and reasons 

thereof;  and 

(iv) Extreme weather events or any other event affecting the grid security.  

(b) Such analysis shall be disclosed on their respective website in formats issued by 

NLDC.  

(c) RLDCs shall prepare a quarterly report which shall bring out the system 

constraints, reasons for not meeting the requirements, if any, of security 
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standards and quality of service, along with details of actions taken, including by 

those responsible for causing disturbances in the system parameters. 

(d) RLDCs shall also provide such report to the concerned RPC.  

(e) For the purpose of analysis and reporting, telemetered data shall be archived 

with granularity of not more than five (5) minutes and higher granularity for 

special events. Such data shall be stored by SLDCs, RLDCs and NLDC for at 

least fifteen (15) years and reports shall be stored for twenty-five (25) years for 

operational analysis. 

(2) Event reporting 

Event reporting shall make available adequate data to facilitate event analysis. 

(a) Immediately following an event (grid disturbance or grid incidence as defined in 

CEA (Grid Standards) Regulations, 2010) in the system, the concerned user or 

SLDC shall inform the RLDC through voice message.  

(b) Written flash report shall be submitted to RLDC and SLDC by the concerned 

user within the time line specified in the Table 8 below.  

(c) Disturbance Recorder (DR), station Event Logger (EL), Data Acquisition 

System (DAS) shall be submitted within time line specified in the Table 8 

below.  

(d) RLDC shall report the event (grid disturbance or grid incidence) to CEA, RPC 

and all regional entities within twenty-four (24) hours of receipt of the flash 

report. 

(e) After complete analysis of the event, user shall submit a detailed report in case 

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

to RLDC and RPC. 
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(f) RLDCs and NLDC (for events involving more than one region) shall prepare a 

draft report of each grid disturbance or grid incidence including simulation 

results and analysis which shall be discussed and finalized at Protection sub-

committee of RPC as per timeline specified in the table below. 

TABLE 8: REPORT SUBMISSION TIMELINE 

Sr. 
No. 

Grid Event^ 
(Classification) 

 
 
 
 
 

Flash report 
submission 

deadline 
(users/ 
SLDC) 

 
 

Disturbance 
record and 

station event 
log submission 

deadline 
(users/ 
SLDC) 

Detailed 
report and 

data 
submission 

deadline 
(users/ 
SLDC) 

Draft report 
submission 

deadline 
(RLDC/ 
NLDC) 

 
 

Discussion in 
protection 

committee meeting 
and final report 

submission 
deadline (RPC) 

 

1 GI-1/GI-2 8 hours 24 hours +7 days +14 days +30 days 

2 Near miss* 8 hours 24 hours +7 days +30 days +30 days 

3 GD-1 8 hours 24 hours +7 days +14 days +30 days 

4 GD-2/GD-3 8 hours 24 hours +7 days +21 days +30 days 

5 GD-4/GD-5 8 hours 24 hours +7 days +30 days +30 days 

^The classification of Grid Disturbance (GD)/Grid Incident (GI) shall be as per the CEA 

(Grid Standards) Regulations, 2010. 

*Near miss event means an incident of multiple failures that had the potential to cause a 

grid disturbance, power failure or partial collapse but did not result in a grid disturbance. 

 

(g) The implementation of the recommendations of final report shall be monitored 

in the protection sub-committee of the RPC. NLDC shall disseminate the 

lessons learnt from each event to all the RPCs for necessary action in the 

respective regions.  

(h) Any additional data such as single line diagram (SLD) of station, protection 

relay settings, HVDC transient fault record, switchyard equipment and any 

other relevant station data required for carrying out analysis of an event by 
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RPC, NLDC, RLDC and SLDC shall be furnished by the users including RLDC 

and SLDC, as the case may be, within forty- eight (48) hours of the request. All 

users shall also furnish high-resolution analog data from various instruments 

including power electronic devices like HVDC, FACTS, renewable generation 

on the request of RPCs, NLDC, RLDCs or SLDCs.  

(i) Triggering of STATCOM, TCSC, HVDC run-back, HVDC power oscillation 

damping, generating station power system stabilizer and any other controller 

system during any event in the grid shall be reported to the concerned RLDC 

and RPC if connected to ISTS and to the concerned SLDC if connected to 

intra-state system. The transient fault records and event logger data shall be 

submitted to the concerned RLDC or SLDC within 24 hours of occurrence of 

the incident. 

(j) A monthly report on events of unintended operation or non-operation of 

protection system shall be prepared and submitted by each user to concerned 

RPC and RLDC within the first week of the subsequent month. 

38. PERIODIC REPORTS 

(1) Daily and monthly reports covering performance of the integrated grid shall be 

prepared by NLDC. 

(2) Daily and monthly reports covering the performance of the regional grid shall be 

prepared by each RLDC based on the inputs received from SLDCs and users. 

(3) The reports shall inter-alia contain the following: 

(i) Frequency profile; 

(ii) Source wise generation for each control area; 
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(iii) Drawal from the grid and area control error; 

(iv) Demand met (peak, off-peak and average); 

(v) Demand/Energy unserved in MW and MWh; 

(vi) Instances and quantum of curtailment of renewable energy; 

(vii) Voltage profile of important substations and sub-stations normally having low  or 

high voltage; 

(viii) Major generation and transmission outages; 

(ix) Constraints and instances of congestion in transmission system; 

(x) Instances of persistent/significant non-compliance of Grid Code; 

(xi) Status of reservoirs. 

(4) The NLDC shall prepare a quarterly report providing operational feedback for grid 

planning and re-optimization and submit to CTU and CEA and upload on its website. 

39. REACTIVE POWER MANAGEMENT 

(1) All users shall endeavour to maintain the voltage at interconnection point in the 

range specified in the Grid Code. 

(2) All generating stations shall be capable of supplying dynamically varying reactive 

power support so as to maintain power factor within the limits as per the CEA 

Connectivity Standard Regulations 

(3) All generating stations connected to the grid shall generate or absorb reactive power 

as per instructions of the concerned RLDC or SLDC, as the case may be. within 

capability limits of the respective generating units.  
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Explanation: Capability limit of a generating unit shall be as specified by the OEM. 

(4) NLDC, RLDCs or SLDCs may direct the users about reactive power set-points, 

voltage set-points and power factor control to maintain the voltage at interconnection 

points.  

(5) NLDC, RLDCs and SLDCs shall assess the dynamic reactive power reserve 

available at various substations or generating stations under any credible 

contingency on a regular basis based on technical details and data provided by the 

users.  

(6) NLDC, RLDCs and SLDCs shall take appropriate measures to maintain the voltage 

within limits inter-alia using following facilities and facility owner shall abide by the 

instructions of NLDC, RLDCs and SLDCs:  

(i) shunt reactors, 

(ii) shunt capacitors, 

(iii) TCSC, 

(iv) VSC based HVDC, 

(v) synchronous/non-synchronous generator voltage control , 

(vi) synchronous condenser, 

(vii) static VAR compensators (SVC), STATCOM and other FACTS devices, 

(viii) transformer tap change: generator transformer and inter-connecting 

transformer, 

(ix) HVDC power order or HVDC controller selection to optimise filter bank. 
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(7) Reactive power facility shall be in operation at all times and shall not be taken out 

without the permission of the concerned RLDC or SLDC.  

(8) Periodic or seasonal tap changing of inter-connecting transformers and generator 

transformers shall be carried out to optimize the voltages and if required, other 

options such as tap staggering may be carried out in the network. 

(9) Hydro and gas generating units having capability shall operate in synchronous 

condenser mode operation as per instructions of RLDC or SLDC of the  respective 

control area. Standalone synchronous condenser units shall operate as per 

instructions of RLDC or SLDC, as per respective control area. 

(10) Any commercial settlement for reactive power shall be governed as per regulatory 

framework specified in Annexure–4 until the same is separately notified as part of 

the CERC Ancillary Services Regulations. 

(11) If voltages are outside the limit as specified in clause (15) of  Regulation 29 of these 

regulations and the means of voltage control set out in Clause (6) of this Regulation 

are exhausted, in that event SLDCs, RLDCs or NLDC shall take all reasonable 

actions necessary to restore the voltages so as to be within the relevant limits 

including opening of lines considering security of system. 

40. FIELD TESTING FOR MODEL VALIDATION 

(1) There shall be periodic tests as required under Clause (3) of this Regulation to be 

carried out on power system elements for ascertaining correctness of mathematical 

models used for simulation studies as well as ensuring desired performance during 

an event in the system. 

(2) General provisions  
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(a) The owner of the power system element shall be responsible to carry out 

tests as specified in these regulations and for submission of reports to NLDC, 

RLDCs, CEA and CTU for all elements and to STUs and SLDCs for intra-

State elements. 

(b) All equipment owners shall submit a testing plan for the next year to the 

concerned RPC by 31st October for ensuring proper coordination during 

testing as per the schedule. In case of any change in the schedule, the 

owners shall inform the concerned RPC in advance. 

(c) The tests shall be performed once in every five (5) years or whenever major 

retrofitting is done or if necessitated earlier due to any adverse performance 

observed during any grid event. 

(d) The owners of the power system elements shall implement the 

recommendations, if any, suggested in the test reports by the concerned 

RPC in consultation with NLDC, RLDC, CEA and CTU. 

(3) Testing requirements 

The following tests shall be carried out on respective power system elements: 

TABLE 9: TESTS REQUIRED FOR POWER SYSTEM ELEMENTS 

Power System 
Elements 

Tests Applicability 

Synchronous 

Generator 

(1) Real and Reactive Power Capability 

assessment. 

(2) Reactive Power Control Capability (As per 

CEA (Technical Standards for Connectivity to 

the Grid) Regulations, 2007) assessment. 

(3) Model Validation and verification test for the 

complete Generator and Excitation System 

model including PSS. 

(4) Model Validation and verification of 

Individual Unit 

of rating 

100MW and 

above for 

Coal/lignite, 

50MW and 

above gas 

turbine and 25 

MW and above 
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Power System 
Elements 

Tests Applicability 

Turbine/Governor and Load Control or Active 

Power/ Frequency Control Functions. 

(5) Testing of Governor performance and 

Automatic Generation Control. 

for Hydro. 

Non 

synchronous 

Generator 

(Solar/Wind) 

(1) Real and Reactive Power Capability for 

Generator 

(2) Power Plant Controller Function Test 

(3) Frequency Response Test 

(4) Fault Ride through Test (sample testing of a 

unit in the generating stations). 

 

Applicable as 

per   CEA 

(Technical 

Standards for 

Connectivity ) 

Regulations, 

2007 

HVDC/FACTS 

Devices 

(1) Damping capability of HVDC/FACTS 

Controller  

(2) Frequency Controller Capability of HVDC 

Controller 

(3) Reactive Power Controller (RPC) Capability 

for HVDC/FACTS 

(4) Validation of voltage dependent current order 

limiter (VDCOL) characteristic for ensuring 

proper validation of HVDC performance 

(5) Filter bank adequacy assessment based on 

present grid condition. 

(6) Validation of response by FACTS devices as 

per settings. 

To all ISTS 

HVDC as well 

as Intra-State 

HVDC/FACTS 

 

41. CAPACITY BUILDING AND CERTIFICATION 

Capacity building, skill upgradation and certification of the personnel deployed in load 

despatch centres shall be done periodically under an institutional framework through 

accredited certifying agency (ies). 
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CHAPTER 7 

 SCHEDULING AND DESPATCH CODE  
 

42. INTRODUCTION 

This chapter deals with the procedure for scheduling injection and drawal of power by 

the regional entities and the modalities for exchange of information including scheduling 

for intra-state and cross-border entities transacting power through Inter-State 

Transmission System.  This chapter also covers provisions in respect of control area 

jurisdiction. 

43. CONTROL AREA JURISDICTION OF LOAD DESPATCH CENTER 

(1) The national grid shall be demarcated into Regional and State control areas and 

each control area shall be under the jurisdiction of RLDC or SLDC, as the case may 

be.  

(2) The RLDCs shall be responsible for scheduling and despatch of electricity, 

monitoring of real time grid operations and management of the reserves including 

energy storage system and demand response within its control area, supervision and 

control over the inter-state transmission system, processing of interface energy 

meter data and coordinating the accounting and settlement of regional pool account. 

(3) The SLDCs shall be responsible for scheduling and despatch of electricity, 

monitoring of real time grid operations and management of the reserves including 

energy storage system and demand response within its State control area, 

supervision and control over the intra-State transmission system, processing of 

interface energy meter data and coordinating the accounting and settlement of State 

pool account, as may be specified by the appropriate State Commission. 
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(4) The entities connected only to inter-State transmission system shall be under control 

area jurisdiction of RLDCs for scheduling and despatch of electricity for such entities. 

(5) Entities connected to both inter-State transmission system and intra-State 

transmission system shall be under control area jurisdiction of RLDC, if more than 

50% of quantum of connectivity is with ISTS, and if more than 50% of the quantum of 

connectivity is with intra-State transmission system, then it shall be under control 

area jurisdiction of SLDC. 

(6) In case an entity is connected to both inter-State transmission system and intra-State 

transmission system, the load despatch centre responsible for scheduling such entity 

shall coordinate with the concerned RLDC or SLDC, as the case may be, with a view 

to ensuring grid security.  

 

44. RESPONSIBILITIES OF LOAD DESPATCH CENTRES 

(1) The Regional Load Despatch Centre, in discharge of its functions under the Act, 

shall be responsible for the following, within its regional control area:  

(a) Forecasting of demand based on the inputs from SLDCs (under clause (2) of 

Regulation 31 of these regulations) and other regional entities for each time block 

on day-ahead and intraday basis.    

(b) Forecasting of generation from wind and solar generating stations, which are 

regional entities, for each time block on day-ahead and intraday basis: 

Provided that such forecasts may be used by the wind and solar generating 

stations at their own risk and discretion along with all commercial liabilities arising 

out of it. 

(c) Scheduling of electricity within the region which includes: 
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(i) Injection and drawal schedule for regional entities, cross-border entities, in 

accordance with the contracts; 

(ii) Incorporation of schedules under collective transactions for regional entities; 

(iii) optimisation of scheduling inter alia through Security Constrained Economic 

Despatch (SCED); 

(d) Secure operation of grid by: 

(i) Balancing demand and supply to minimize Area Control Error (ACE); 

(ii) Maintaining and despatching reserves in accordance with these regulations 

and Ancillary Services Regulations. 

(e) Assessment of transmission capacity for inter-State transmission system for 

secure operation of the grid including  but not limited to: 

(i) Assessment of TTC and ATC for inter-regional, intra-regional and inter-State 

levels for its region and submit to NLDC.  

(ii) Assessment of TTC and ATC for import or export of electricity for a State in 

coordination with concerned SLDC and submit to NLDC.  

(f) Publication of TTC and ATC, as finalised by NLDC, with all the assumptions and 

constraints on its website. 

(g) Running of a Security Constraint Unit Commitment (SCUC) for regional entity 

generating stations. 

(2) The National Load Despatch Centre, in discharge of its functions under the Act, 

shall be responsible for the following:  

(a) Optimum scheduling and despatch of electricity over inter-regional links amongst 

Regional Load Despatch Centers;  

(b) Coordination with Regional Load Despatch Centers for the energy accounting of 

inter-regional exchange of power;  
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(c)  Coordination and scheduling of trans-national exchange of power; 

(d) Coordination of the set-points of all HVDCs within the country and cross-border 

HVDC interconnections; 

(e) Finalising the TTC and ATC with all assumptions and limitations based on inputs 

received from RLDCs and publishing the same on its website; 

(f) Finalising SCED and SCUC through RLDCs and publishing the same on its 

website; 

(g) Furnishing availability of transmission corridors to the Power Exchange(s) for day 

ahead and real time collective transactions and in case of congestion, allocating 

available transmission corridors among Power Exchange(s) in the ratio of initial 

unconstrained market clearing volume in the respective Power Exchange(s).  

(3) The State Load Despatch Centre in discharge of its functions under the Act and for 

stable, smooth and secure operation of the integrated grid, shall be responsible for 

the following in its control area: 

(a) Forecasting demand for its control area under Regulation 31(2) for each time 

block on day-ahead and intra-day basis; 

(b) Forecasting of generation from wind and solar generating stations under its 

jurisdiction for each time block on day-ahead and intra-day basis; 

Provided that such forecasts may be used by the wind and solar generating 

stations at their own risk and discretion along with all commercial liabilities arising 

out of it; 

(c) Scheduling and despatch for the entities in the State control area in accordance 

with contracts.; 

(d) Balancing demand and supply to minimize Area Control Error (ACE) for the 

State; 
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(e) Maintaining and despatching reserves; 

(f) Declaring Total Transfer Capacity and Available Transfer Capacity in respect of 

import and export of electricity of its control area with inter-State transmission 

system in coordination with the Central Transmission Utility and revising the 

same from time to time based on grid conditions’ 

(4) Damodar Valley Corporation and Settlement Nodal Agency shall carry out the 

responsibilities in their respective control area, in accordance with clause (2) of this 

Regulation, for stable, smooth and secure operation of the integrated grid. 

45. GENERAL PROVISIONS 

(1) Details of regional entity generating stations to be published by RLDC  

(a) RLDCs shall publish list of all regional entity generating stations within their 

control area, which shall be updated quarterly on its website along with details 

such as station capacity, allocated share of beneficiaries, contracted quantum by 

buyers and balance available capacity. 

(b) RLDCs shall also publish details, as applicable, for regional entity generating 

stations other than renewable generating stations, as submitted by such 

generating stations in accordance with Regulation 20 of these regulations. 

(c) RLDC shall publish the details, as applicable, for all regional entity renewable 

generating stations as submitted by such generating stations in accordance with 

Annexure-5. 

(2) The regional entity generating stations must be capable of receiving the load setpoint 

signals from the RLDCs/NLDC as per CEA Technical Standards for Connectivity. 

(3) List of Drawee Regional Entities: 
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RLDCs shall update on quarterly basis the list of all drawee regional entities within 

their respective control area and post the same on their websites along with 

allocated or contracted quantum from all entities excluding the intra-State entities 

within their control area. 

(4) Entitlement of a buyer and beneficiary: 

(a) In cases of allocation of power from central generating station by the Central 

Government, each beneficiary shall be entitled for MW despatch out of declared 

capacity of such generating station, in proportion to its share allocation. 

(b) For all other cases not covered under Clause (a), the buyer shall be entitled for 

MW despatch out of declared capacity of regional entity generating station as per 

its contracts. 

(c) The entitlement from regional entity generating station shall be rounded off up to 

two (2) decimal points for the purposes of scheduling and accounting. 

(5) Requirement for Commencement of Scheduling: 

(a) The following documents shall be submitted to the respective RLDC before 

commencement of scheduling of transactions under GNA or T-GNA, as the case 

may be:  

(i) Grant of GNA with effective date, by the sellers and the buyers; 

(ii) Grant of T-GNA with effective date, by the buyers; 

(iii) Declaration by the sellers and the buyers about existence of valid contracts 

for the transactions.  

(iv) Copies of the valid contracts by the sellers and the buyers, for transactions 

other than collective transactions.  
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(b) In case of allocation of power from the central generating stations by the Central 

Government, the concerned RLDC shall obtain the share allocation of each 

beneficiary issued by RPC. 

(6) Adherence to Schedule: 

Each regional entity shall regulate its generation or demand or both, as the case may 

be, so as to adhere to schedule of net injection into or net drawal from the inter-State 

transmission system.  

(7) Area Control Error: 

The concerned Load Despatch Centre and other drawee regional entities shall keep 

their Area Control Error close to zero (0) by deploying reserves and automatic 

demand management scheme.  

(8) Declaration of Declared Capacity by Regional entity generating stations 

(a) The regional entity generating station shall declare ex-bus Declared Capacity, 

limited to 100% MCR, on day ahead basis as per provisions of Regulation 47 of 

these regulations.   

Provided that in case of REGS or ESS the available capacity shall be declared 

by such regional entity generating station .  

(b) The regional entity generating stations may be required to demonstrate the 

declared capacity of their generating stations as and when directed by the 

concerned RLDC. For this purpose, RLDC, in coordination with SLDC and the 

beneficiaries, shall schedule the regional entity generating station upto its 

declared capacity as declared on day ahead basis at time of first declaration. 

RLDC shall ask each generating station, at least once in a year, to demonstrate 

the declared capacity.  
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(c) The schedule issued by the RLDC shall be binding on the beneficiaries for such 

testing of declared capacity of the regional entity generating station. In case the 

generating station fails to demonstrate the declared capacity, it shall be treated 

as mis-declaration for which charges shall be levied on the generating station by 

RPC as follows:  

The charges for the first mis-declaration for a block or multiple blocks in a day 

shall be the charges corresponding to two days fixed charges at normative 

availability. For the second mis-declaration, the charges shall be corresponding 

to four days fixed charges at normative availability and for subsequent mis-

declarations, the charges shall increase in a geometric progression over a period 

of a month.  

(9) Ramping Rate to be Declared for Scheduling: 

(a) The regional entity generating station shall declare the ramping rate along with 

the declaration of day-ahead declared capacity in the following manner, which 

shall be accounted for in the preparation of generation schedules: 

(i) Coal or lignite fired plants shall declare a ramp up or ramp down rate of not 

less than 1% of ex-bus capacity corresponding to MCR on bar per minute;  

(ii) Gas power plants shall declare a ramp up or ramp down rate of not less than 

3% of ex-bus capacity corresponding to MCR on bar per minute; 

(iii) Hydro power plants shall declare a ramp up or ramp down rate of not less 

than 10% of ex-bus capacity corresponding to MCR on bar per minute; 

(iv) Renewable Energy generating station shall declare a ramp up or ramp down 

rate as per CEA Connectivity Standards. 
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(10) Optimum Utilization of Hydro Energy 

(a) During high inflow and water spillage conditions, for Storage type generating 

station and Run–of-River Generating Station with Pondage, the declared 

capacity for the day may be upto the installed capacity plus overload capability 

(upto 10%) minus auxiliary consumption, corrected for the reservoir level. 

(b) During high inflow and water spillage conditions, the concerned RLDC shall allow 

scheduling of power from hydro generating stations for the overload capability 

upto 10% of Installed capacity without the requirement of additional GNA for such 

overload capacity, subject to availability of margins in the transmission system. 

(11) Scheduling of renewable energy generating station by QCA 

(a) The regional entity renewable energy generating station(s) or Projects based 

on energy storage system(s) connected at a particular ISTS substation or at 

multiple  ISTS substations may appoint a QCA on their behalf to coordinate 

and facilitate scheduling for such generating stations or energy storage 

system(s). 

(b) NLDC shall notify a procedure for aggregation of pooling stations for the 

purpose of combined scheduling and deviation settlement for wind or solar or 

renewable hybrid generating stations within six (6) months of notification of 

these regulations. 

(c) The QCA shall be registered with concerned RLDC.  

(d) QCA registered with the concerned RLDC shall, on behalf of wind, solar or 

renewable hybrid generating stations: 

(i) Coordinate and facilitate scheduling of power with the concerned RLDC; 

and ; 
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(ii) Undertake commercial settlement of deviations with the concerned RLDC in 

accordance with the DSM Regulations.  

(e) The concerned wind, solar or renewable hybrid generating stations including 

energy storage systems shall indemnify the RLDC for any act of commission or 

omission on the part of QCA including compliance with the Grid Code and 

settlement of its financial liability in the pooled account. 

(f) Any dispute arising between the generating stations and QCA shall be resolved 

in accordance with the mechanism in the contracts entered into between them.  

 

(12) Minimum turndown level for thermal generating stations 

The minimum turndown level for operation in respect of a unit  of a regional entity 

thermal generating station shall be 55% of MCR of the said unit: 

Provided that the Commission may fix through an order  a different minimum 

turndown level of operation in respect of specific unit(s) of a regional entity thermal 

generating station: 

 Provided further that such generating station on its own option may declare a 

minimum turndown level below 55% of MCR:. 

 Provided also that the regional entity thermal generating stations shall be 

compensated for generation below the normative level either as per the mechanism 

in the Tariff Regulations or in terms of the contract entered into by such generating 

station with the beneficiaries or buyers, as the case may be. 

(13) Scheduling of Inter-Regional and Cross-Border Transactions 

(a) NLDC shall prepare schedule for cross-border exchange of power which shall 

be on net of the country basis;   
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(b) NLDC shall coordinate scheduling and despatch of electricity over inter-

regional links with concerned RLDCs. 

(14) A generating station or ESS or a drawee entity shall be allowed to schedule 

injection or drawal only upto its effective GNA quantum or T-GNA quantum, as 

applicable, in accordance with the GNA Regulations. 

(15) A generating station including renewable energy generating station shall be 

allowed to draw power from ISTS during non-generation hours, whether before 

COD or after COD, only after obtaining schedule for such drawal of power in 

accordance with a valid contract entered into by it with a seller or distribution 

licensee or through power exchange.  

46. SECURITY CONSTRAINED UNIT COMMITMENT (SCUC) 

(1) The objective of Security Constrained Unit Commitment (SCUC) is to commit a 

generating station or unit thereof, for maximisation of reserves in the interest of grid 

security, without altering the entitlements and schedule of the buyers of the said 

generating station in the day ahead time horizon.  

(2) Reserves shall be procured and deployed in accordance with the Ancillary Services 

Regulations, and SCUC shall supplement such procurement of reserves under certain 

conditions, as specified in this Regulation. 

(3) SCUC shall be undertaken if the NLDC, in coordination with RLDCs and based on 

assessment of the power system condition, anticipates that there is likely to be a 

shortage of reserves despite efforts made to procure such reserves in accordance with 

Ancillary Services Regulations. 
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(4) The SCUC may be undertaken on day ahead basis, in respect of the generating stations 

or units thereof, for which tariffs are determined by the Commission under section 62 of 

the Act, as per the following process: 

(a) By 1330 Hrs of D-1 day, ‘D’ being the day of delivery, NLDC in coordination with 

RLDCs shall publish a tentative list of generating stations or units thereof, which 

are likely to be scheduled below the minimum turn down level of the respective 

stations for some or all the time blocks of the D day, based on beneficiary 

requisitions and initial unconstrained bid results of DAM in power exchanges, 

received till 1300 Hrs of the D-1 day. 

(b) Beneficiaries of such stations, whose units are likely to be scheduled below 

minimum turndown level for some or all time blocks of the D day, shall be 

permitted to revise their requisitions from such stations by 1630 Hrs of D-1 day, in 

order to enable such units to be on bar. The revised requisition from the said 

generating stations, once confirmed by the beneficiaries by 1630 Hrs of D-1 day, 

shall be final and binding after 1630 Hrs of D-1 day and further reduction in drawal 

schedule shall not be allowed from such stations for such time blocks. 

(c) After 1630 Hrs, the NLDC in coordination with RLDCs shall prepare the final list of 

such generating units that are likely to go below their minimum turndown level and 

such generating units shall be stacked as per merit order, that is, in the order of 

the lowest variable charge to the highest variable charge. The generating units so 

identified shall be considered for undertaking SCUC. 

(d) If the NLDC in coordination with RLDCs, after considering the bid results as 

finalized and available from DAM-AS, anticipates shortfall of reserves in D day 

due to (i) extreme variation in weather conditions; (ii) high load forecast; (iii) the 

requirement of maintaining reserves on regional or all India basis for grid security; 
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(iv) network congestion, NLDC may schedule incremental energy from the 

generating units in the list referred to in sub-clause (c) of clause 4 of this 

Regulation, so as to bring such units to their minimum turndown level, in order to 

maximize availability of on-bar units, by 1800 Hrs. of D-1 day and update the list 

on the respective RLDC website. 

(e) In order to maintain load generation balance consequent to scheduling of 

incremental generation as per sub-clause (d) of clause 4 of this Regulation, the 

NLDC in coordination with RLDCs, shall make commensurate reduction in 

generation from the on-bar generating station(s), subject to technical constraints, 

starting with the highest variable charge in the stack of generating stations 

maintained for the purpose of SCED in accordance with these regulations..  

(f) The generating station from which incremental energy has been scheduled as per 

sub-clause (d) of clause 4 of this Regulation shall be paid from the Deviation and 

Ancillary Services Pool Account, for the energy charge equivalent to the 

incremental energy scheduled, and the generating station from which reduction in 

generation has been directed as per sub-clause (e) of clause (4) of this 

Regulation shall pay back to the Deviation and Ancillary Services Pool Account, 

the energy charge equivalent to the decremental energy. 

(g) The URS power over and above the minimum turn down level, available in the 

generating station or unit thereof, brought on-bar under clause 4(d) of this 

Regulation shall be deemed to be available for use as SRAS or TRAS or both in 

terms of the Ancillary Services Regulations. 

(h) UNIT SHUT DOWN (USD) 

(i) The generating stations or units thereof, identified by NLDC in co-ordination 

with RLDCs, as per Clause (4) (c) of Regulation 46 of these regulations, but 
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not brought on bar under SCUC, shall have the option to operate at a level 

below the minimum turn down level or  to go under Unit Shut Down (USD).     

(ii)  In case a generating station, or unit thereof, opts to go under unit shut down 

(USD), the generating company owning such generating station or unit 

thereof  shall fulfil its obligation to supply electricity to its beneficiaries who 

had made requisition from the said generating station prior to it going under 

USD, by  entering into a contract(s) covered under  the Power Market 

Regulation or by arranging supply from any other generating station or unit 

thereof owned by such generating company subject to honouring of rights of 

the original beneficiaries of the said generating station or unit thereof from 

which supply is arranged.  

47. PROCEDURE FOR SCHEDULING AND DESPATCH FOR INTER-STATE 

TRANSACTIONS 

(1) The following scheduling related activities shall be carried out on daily basis for regional 

entities, on day ahead basis, ‘D-1’ day, for supply of power on ‘D’ day, as follows: 

(a) Declaration of Declared Capacity by generating stations: 

(i) The generating station based on coal and lignite shall submit the following 

information for 0000 hours to 2400 hours of the ‘D’ day, by 6 AM on ‘D-1’ day,: 

(a) Time block-wise On-bar Declared Capacity (MW) for on-bar units; 

(b) Time block-wise Off-bar Declared Capacity (MW) for off-bar units; 

(c) Time block-wise Ramp up rate (MW/min) for on-bar capacity; 

(d) Time block-wise Ramp down rate (MW/min) for on-bar capacity; 

(e) MWh capability for the day; 



 

116 

 

(f) Minimum turndown level (MW) and in percentage (%) of ex-bus 

capacity on-bar;. 

(ii) The generating station based on hydro energy shall submit the following 

information for 0000 hours to 2400 hours of the ‘D’ day, by 6 AM on ‘D-1’ day:: 

(a) Time block-wise ex-bus declared capacity; 

(b) MWh capability for the day; 

(c) Ex-bus peaking capability in MW and MWh; 

(d) Time block-wise Ramp up rate (MW/min) for on-bar capacity; 

(e) Time block-wise Ramp down rate (MW/min) for on-bar capacity; 

(f) Unit-wise forbidden zones in MW and percentage (%) of ex-bus 

installed capacity; 

(g) Minimum MW and duration corresponding to requirement of water 

release for irrigation, drinking water and other considerations. 

(iii) The generating station based on gas or combined cycle generating station shall 

submit the following for 0000 hours to 2400 hours of the ‘D’ day, by 6 AM on ‘D-

1’ day: 

(a) Time block-wise On-bar Declared Capacity (DC) for the station in MW 

separately for each fuel such as domestic gas, RLNG or liquid fuel and 

On-bar units; 

(b) Time block wise Off-bar Declared Capacity(MW) and off-bar units; 

(c) MWh capability for the next day; 

(d) Time block wise Ramp up rate (MW/min) for on-bar capacity; 

(e) Time block wise Ramp down rate (MW/min) for on-bar capacity; 
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(f) Minimum turndown level (MW) and in percentage (%) of ex-bus capacity 

on-bar. 

(iv) The renewable energy generating station, individually or represented by a lead 

generator or QCA, shall submit aggregate available capacity of the pooled 

generation and aggregate schedule along with contract-wise breakup for each 

time block for 0000 hours to 2400 hours of the ‘D’ day, by 6 AM on ‘D-1’ day. 

(v) ESS including pumped storage plant, individually or represented by lead ESS or 

QCA on their behalf, shall submit aggregate available capacity of the pooled 

generation and aggregate schedule along with contract-wise breakup for each 

time-block for 0000 hours to 2400 hours of the ‘D’ day, by 6 AM on ‘D-1’ day. 

(vi) The availability declaration by regional entity generating station shall have a 

resolution of two decimal (0.01) MW and three decimal (0.001) MWh. 

(b) Entitlement of each beneficiary or buyer:  

(i) For generating station, where Central Government has allocated power, each 

State shall be entitled to a MW despatch up to the State’s Share in the station’s 

declared capacity for the day. Accordingly, based on declared capacity of such 

generating station, RLDC shall declare entitled share of each beneficiary or 

buyer for 0000 hours to 2400 hours of the ‘D’ day, by 7 AM on ‘D-1’ day 

(ii) The generating station other than those having allocation of power by the 

Central Government   shall indicate the declared capacity along with respective 

share of the beneficiary(ies) or buyers in accordance with the contracts entered 

with them. Based on declared capacity of such generating station and share of 

the beneficiaries or buyers as indicated by such generating station, RLDC shall 
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declare share of each beneficiary or buyer for 0000 hours to 2400 hours of the 

‘D’ day, by 7 AM on ‘D-1’ day.   

(c) The requisition for scheduling of intra-State entities shall be as submitted by the 

regional entity buyers and regional entity sellers in accordance with the contracts 

entered between them. 

(d) The requisition for cross-border schedule along with its breakup from various 

sources shall be submitted by Settlement Nodal Agency (SNA) for 0000 hours to 

2400 hours of the ‘D’ day, by 7 AM on ‘D-1’ day; 

(e) Requisition of schedule by buyers who are GNA grantees: 

(i) Based on the entitlement declared in accordance with sub-clause (b) of clause 

(1) of Regulation 47 of these regulations, SLDC on behalf of intra-State entities 

which are drawee GNA grantees, shall furnish time block-wise requisition for 

drawal to concerned RLDC in accordance with the contracts, by 8 AM of ‘D-1’ 

day. 

(ii) Other drawee GNA grantees who are regional entities shall furnish time block-

wise requisition for drawal to the concerned RLDC in accordance with contracts, 

by 8 AM of ‘D-1’ day.  

(iii) The SLDC on behalf of the intra-State entities which are drawee GNA grantees, 

as well as other drawee GNA grantees while furnishing time block-wise 

requisition under this Regulation shall duly factor in merit order of the generating 

stations with which it has entered into contract(s): 
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Provided that the renewable energy generating stations shall not be subjected to 

merit order despatch, and subject to technical constraints shall be requisitioned 

first followed by requisition from other generating stations in merit order.  

(f) Allocation of corridors by RLDC for GNA grantees  

(i) RLDC shall check if drawl schedules as requisitioned by drawee GNA grantees 

can be allowed based on available transmission capability: 

Provided that in case of constraint in transmission system, the available 

transmission corridor shall be allocated to the drawee GNA grantees in proportion 

to their GNA within the region or from outside region, depending upon the 

transmission constraint, whether it is within the region or from outside the region, 

as the case may be. The same shall be intimated to drawee GNA grantees by 

8.15 AM on ‘D-1’ day. 

(ii) GNA grantees shall revise their requisition for drawl schedule based on 

availability of transmission corridors for such grantee by 8.30 AM on ‘D-1’ day. 

(iii) RLDC shall issue final drawl schedules for GNA grantees by 9 AM on ‘D-1’ day.  

(iv) For the purpose of “Use of GNA by other GNA grantees” as specified in GNA 

Regulations, the GNA shared with other entity shall considered as GNA of the 

new entity. 

(g) Requisition of schedule by T-GNA grantees  

(i) Based on the entitlement or otherwise,  SLDC on behalf of intra-State entities 

which are T-GNA grantees, shall furnish time block-wise requisition for drawl to 

the concerned RLDC in accordance with contracts by 9 AM of ‘D-1’ day. 
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(ii) Other drawee T-GNA grantees who are regional entities, shall furnish time block-

wise requisition for drawl to concerned RLDC in accordance with contracts by 9 

AM of ‘D-1’ day.  

(iii) Allocation of corridors by RLDC for T-GNA grantees RLDC shall check if drawl 

schedules as requisitioned by T-GNA grantees can be granted based on 

available transmission capability after allocating corridors to GNA grantees.  

Provided that in case of constraint in transmission system, the available 

transmission corridor shall be allocated to the T-GNA grantees in proportion to 

their T-GNA.  

(iv) RLDC shall issue final drawl schedules for T-GNA grantees by 9.30 AM of ‘D-1’ 

day.  

(h) RLDC shall release the balance corridors after finalisation of schedules for GNA and 

T-GNA grantees for day ahead collective transactions. 

(i) The generating station whose tariff is determined under Section 62 of the Act, may 

sell its unrequisitioned surplus as available at 10 AM in the day ahead market. 

(j) Scheduling of collective transactions: 

(i) Power Exchange(s) shall open bidding window for day ahead collective 

transactions from 10 AM to 11.30 AM of ‘D-1’ day. 

(ii) The power exchange shall submit the day-ahead provisional trade schedules 

along with net power interchange of each bid area and region to NLDC by 12.00 

Noon of ‘D-1’ day. 



 

121 

 

(iii) NLDC shall validate the same from system security angle and inform the power 

exchange with revisions required, if any, due to transmission congestion or any 

other system constraint by 12.30 PM of ‘D-1’ day. 

(iv) The power exchange shall submit the final trade schedules to NLDC for regional 

entities and to SLDC for intra-State entities by 1.00 PM of ‘D-1’ day.  

(k) RLDC shall  release balance corridors after finalisation of schedules under day 

ahead collective transactions by 1.00 PM of ‘D-1’ day. 

(l) RLDC shall process exigency applications received till 1 PM of ‘D-1’ day for the ‘D’ 

day by 2 PM of ‘D-1’ day. 

(m)  RLDC shall update the availability of balance transmission corridors, if any, after 

finalisation of schedules for exigency applications under clause (l) by 2.00 PM of ‘D-

1’ day on its website. The balance transmission corridor may be utilised by GNA 

grantees by way of revision of schedule, as per clause (4) of Regulation 47 of these 

regulations, under any contract within its GNA or for exigency applications or in real 

time market on first cum first serve basis. 

(n) Procedure for scheduling of transaction in Real-time market (RTM) 

(i) All the entities participating in the real-time market  may place their bids and 

offers on the Power Exchange(s) for purchase and sale of power.  

(ii) The window for trade in real-time market for day (D) shall open from 22.45 hrs to 

23.00 hrs of (D-1) for the delivery of power for the first two time-blocks of 1st hour 

of day (D) i.e., 00.00 hrs to 00.30 hrs, and will be repeated every half an hour 

thereafter.  
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(iii) NLDC shall indicate to the Power Exchange(s) the available margin on each of 

the transmission corridors before the gate closure. 

(iv) The power exchanges shall clear the real-time bids from 23.00 hrs till 23.15 hrs of 

‘D-1’ day based on the available transmission corridor and the buy and sell bids 

for the real time market (RTM) for the specified duration.  

(v) The cleared bids shall be submitted by the Power Exchanges to the NLDC for 

scheduling. The NLDC shall announce the final schedule by 23.45 hrs of ‘D-1’ 

day and communicate to the RLDCs to prepare the schedule for despatch.  

(o) Issuance of day-ahead schedule: 

RLDC shall convey the following for the next day to all regional and other entities 

involved in inter-state transactions after each step of finalisation of schedules for 

GNA grantees and T-GNA grantees: 

(i) The ex-power plant schedule to each of the regional entity generating station, 

in MW for different time blocks along with breakup of schedule for each 

beneficiary or buyer. 

(ii) The “net drawal schedule” for each regional entity in MW for each time block.  

(iii) All requisitions and schedules shall be rounded off to the nearest two decimals 

at each control area boundary for each of the transaction and shall have a 

resolution of 0.01 MW.  

(p) Issue of schedules by SLDC: 

(i) SLDCs shall take into account the schedule released by the concerned RLDC 

for their intra-State entities and finalise the intra-State schedule.  
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(ii) Power Exchange(s) shall furnish the detailed break up of each point of injection 

and each point of drawal within each State to respective SLDCs after receipt of 

acceptance from NLDC. Power Exchange(s) shall ensure necessary coordination 

with SLDCs for scheduling of the transactions. 

(2) Additional factors to be considered while finalising schedule  

(a) Security Constrained Economic Despatch (SCED)  

(i) The objective of Security Constrained Economic Despatch (SCED) is to 

optimise  generation despatch after gate closure in the real time market, by 

incrementing generation from the generating stations with cheaper variable 

charge and decrementing commensurate generation from the generating 

station with higher variable charge, after taking into account the operational 

and technical constraints of generation and transmission facilities.  

(ii) NLDC shall be the nodal agency for implementing Security Constrained 

Economic Despatch (SCED) through RLDCs for the generating stations 

connected to inter-State transmission system that are willing to participate 

under SCED. 

(iii) The generating stations, including those for which the tariff is determined by 

the Commission under Section 62 of the Act, willing to participate in SCED 

shall declare at their discretion, the variable charges upfront to NLDC on 

weekly basis after factoring in likely changes in fuel cost and part load 

compensation, if any.  

(iv) NLDC shall prepare stack of URS available in such generating stations from 

the lowest variable charge to the highest variable charge in each time block. 

After gate closure in the real time market, the generating stations so identified 
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shall be instructed and despatched for SCED Up in the order of the lowest 

variable charge to the highest variable charge, after taking into account ramp 

up or ramp down rate, response time, transmission congestion and such 

other parameters as stipulated in the Detailed Procedure. Corresponding to 

the incremental generation under SCED Up, instruction and despatch for 

SCED Down shall be given to the generating stations in the order of the 

highest variable charge to the lowest variable charge subject to ramp up or 

ramp down rate, response time, transmission congestion and such other 

parameters as stipulated in the Detailed Procedure.  

(v) The deviation in respect of such generating stations shall be settled with 

reference to their revised schedule. The increment or decrement of 

generation under SCED shall not form part of schedule considered under 

ancillary services for such generating stations. 

(vi) The schedule of beneficiaries shall not be changed on account of SCED. 

Buyers or beneficiaries shall continue to pay the charges for the scheduled 

energy directly to the generating station(s) participating in the SCED. 

(vii) NLDC shall open a separate bank account called ‘National Pool Account 

(SCED)’. All payments to and from the generating station(s) on account of 

SCED schedules shall flow from and to the said ‘National Pool Account 

(SCED)’. 

(viii) For any increment in the generation schedule on account of SCED, the 

participating generator shall be paid from the ‘National Pool Account 

(SCED)’ at the rate of its variable charge declared upfront by the generator. 

For any decrement in the generation schedule on account of SCED, the 
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participating generator shall pay to the ‘National Pool Account (SCED)’ at 

the rate of variable charge. 

(ix) The net saving to the generating stations shall be shared between the 

beneficiaries or buyers and the generating stations as per the prevailing 

Tariff Regulations in respect of the generating stations whose tariff is 

determined by the Commission under Section 62 of the Act and in respect of 

other generating stations as per the terms of the contracts with their 

respective buyers or beneficiaries. 

(x) NLDC shall publish the Detailed Procedure for SCED within two months of 

the notification of these regulations after stakeholder consultation and 

intimate the Commission. 

(b) Margins for primary response: 

For the purpose of ensuring primary response, RLDCs and SLDCs, as the case 

may be, shall not schedule the generating station or unit(s) thereof beyond ex-

bus generation corresponding to 100% of the Installed capacity of the generating 

station or unit(s) thereof. The generating station shall not resort to Valve Wide 

Open (VWO) operation of units, whether running on full load or part load, and 

shall ensure that there is margin available for providing governor action as 

primary response.   

In case of gas or liquid fuel-based units, suitable adjustment in Installed Capacity 

should be made by RLDCs and SLDCs, as the case may be, for scheduling in 

due consideration the prevailing ambient conditions of temperature and pressure 

vis-à-vis site ambient conditions on which installed capacity of the generating 

station or unit(s) thereof have been specified:  
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Provided that the hydro generating stations shall be permitted to schedule ex-bus 

generation corresponding to 110% of the installed capacity during high inflow 

periods to avoid spillage: 

(3) Power to revise schedules: 

(a) Curtailment of Scheduled transactions for grid security  

When for the reason of transmission constraints or in the interest of grid security, 

it becomes inevitable to curtail power flow on a transmission corridor, the 

transactions already scheduled may be curtailed by the Regional Load Despatch 

Centre (keeping in view the transaction which is likely to relieve the threat to grid 

security) as follows:   

(i) Transactions under T-GNA shall be curtailed first followed by transactions 

under GNA. 

(ii) Transactions under T- GNA shall be curtailed in the following order:  

(a) Within transactions under T-GNA, bilateral transactions shall be 

curtailed first followed by collective transactions under day ahead 

market followed by collective transactions under real time market; 

(b) Within bilateral transactions under T-GNA, curtailment shall be done 

first from generation sources other than wind, solar, wind-solar hybrid 

and run of the river hydro plants with upto three hours pondage (in case 

of excess water leading to spillage), pro rata based on their T-GNA 

quantum; 

(c) The generation from wind, solar, wind-solar hybrid and run of the river 

hydro plants with upto three hours pondage (in case of excess water 
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leading to spillage) shall be curtailed pro rata based on T-GNA, after 

curtailment of generation from other sources, within T-GNA. 

(d) Collective transactions under day ahead market shall be curtailed after 

curtailment of bilateral transactions under T-GNA.  

(e) Collective transactions under real time market shall be curtailed after 

curtailment of collective transactions under day ahead market.  

(iii) Transactions under GNA shall be curtailed in the following order:  

(a) Within transactions under GNA, curtailment shall be done first from 

generation sources other than wind, solar, wind-solar hybrid and run of 

the river hydro plants with upto three hours pondage (in case of excess 

water leading to spillage), on pro rata basis based on their GNA 

quantum. 

(b) The generation from wind, solar, wind-solar hybrid and run of the river 

hydro plants with upto three hours pondage (in case of excess water 

leading to spillage) shall be curtailed pro rata based on their GNA 

quantum, after curtailment of generation from other sources, within 

GNA. 

(iv) RLDC or SLDC, as the case may be, shall publish a report of such 

incidents on its website. 

(b) In the event of bottleneck in evacuation of power due to outage, failure or 

limitation in the transmission system or any other constraint necessitating 

reduction in generation, the RLDC shall revise the schedules. 
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Provided that generation and drawal schedules revised by the Regional Load 

Despatch Centre shall become effective from 7th block or 8th block depending on 

time block in which schedule has been revised as first time block. 

(c) In case of contingencies such as critical loading of lines, transformers, abnormal 

voltages or threat to system security, the following steps as considered 

necessary, may be taken by RLDC: 

(i) Issue directions to concerned entities to adhere to the schedules; 

(ii) Deployment of ancillary services; 

(iii) Switching off pump storage plants operating in pumping mode; 

(iv) Despatching emergency demand response measures; 

(v) Direct the SLDCs or other regional entities to increase or decrease their 

drawal or injection by revising their schedules and such directions shall 

be immediately acted upon. 

(d) Whenever RLDC revises final schedules due to reasons of grid security or 

contingency, brief  reasons shall be informed immediately to the concerned entity 

followed by a detailed explanation to be posted on RLDC website within 24 

hours. 

(e) Any verbal directions by RLDC shall be confirmed in writing as soon as possible 

latest within twenty four hours. 

(4) Revision of schedules on request of regional entities: 

(a) SLDCs, regional entity generating stations, regional entity ESSs, beneficiaries, 

buyers or cross-border entities may revise their schedules under GNA as per 
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clause (b) and clause (c) of this Regulation in accordance with their respective 

contracts. 

Provided that scheduled transactions under T-GNA once scheduled cannot be 

revised other than in case of forced outage as per clause (7) of Regulation 47 of 

these regulations. 

(b) The request for revision of scheduled transaction for ‘D’ day, shall be allowed to 

be made in any time block starting 2 PM on ‘D-1’ day subject to the following: 

(i) In respect of a generating stations whose tariff is determined under Section 

62 of the Act, upward revision of schedule shall be allowed starting 2 PM on 

‘D-1’ day, only in respect of the remaining available quantum of un-

requisitioned surplus after finalization of schedules under day ahead 

market. 

(ii) In respect of a generating stations whose tariff is not determined under 

Section 62 of the Act, revision of schedule shall be in terms of provisions of 

the respective contracts between the generating stations and beneficiaries 

or buyers.  

(c) Based on the request for revision in schedule made as per sub-clauses (a) and 

(b) of Clause 4 of this Regulation, any revision in schedule made in odd time 

blocks shall become effective from 7th time block and any revision in schedule 

made in even time blocks shall become effective from 8th time block, counting 

the time block in which the request for revision has been received by the RLDCs 

to be the first one.  

(d) While finalizing the drawal and despatch schedules, in case any congestion is 

foreseen in the inter-State transmission system or technical constraints of a 
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generating station, the concerned RLDC shall moderate the schedules as 

required, under intimation to the concerned regional entities.  

(5) Grid disturbance of category GD-5: 

(a) GD-5 is defined under Regulation 11(2) of CEA Grid Standards as “When 

forty per cent or more of the antecedent generation or load in a regional grid 

is lost”. 

(b) Certification of such grid disturbance and its duration shall be done by the RLDC.  

(c) Scheduled generation of all the affected regional entity generating stations 

supplying power under bilateral transactions shall be deemed to have been 

revised to be equal to their actual generation for all the time blocks affected by 

the grid disturbance. Such regional entity generating station shall pay back the 

energy charges received by it for the scheduled generation revised as actual 

generation to the pool account.: 

Provided that, in case the beneficiaries or buyers of such regional entity 

generating station are also affected by such grid disturbance, the scheduled 

drawals of such beneficiaries or buyers shall be deemed to have been revised to 

corresponding actual generation schedule of regional entity generating stations.  

Provided further that in case the beneficiaries or buyers of such regional entity 

generating station are not affected by such grid disturbance and they continue to 

draw power, the scheduled drawals of such beneficiaries or buyers shall not be 

revised.  

(d) The scheduled generation of all the affected regional entity generating stations 

supplying power under collective transactions shall be deemed to have been 

revised to be equal to their actual generation. Such regional entity generating 
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stations shall refund the charges received towards such scheduled energy to the 

DSM pool account. 

(e) The declaration of grid disturbance shall be done by the concerned RLDC at the 

earliest. A notice to this effect shall be posted at its website by the RLDC of the 

region in which the grid disturbance has occurred which shall be considered as 

declaration of the grid disturbance by RLDC. All regional entities shall take note 

of the grid disturbance and take appropriate action at their end. 

(f) Energy and deviation settlement for the period of any grid disturbance causing 

disruption in injection or drawal of power shall be done by the concerned RPC(s) 

in consultation with the concerned RLDC(s). 

Provided that generation and drawal schedules revised by the Regional Load 

Despatch Centre shall become effective from 7th block or 8thblock depending on 

block in which schedule has been revised as first block. 

(6) The generation schedules and drawl schedules shall be accessible to the regional 

entities though user credentials controlled access. After the operating day is over at 

2400 hours, the schedule finally implemented during the day (taking into account all 

before-the-fact changes in despatch schedule of regional entity generating stations 

and drawal schedule of the States) shall be issued by the concerned RLDC. These 

schedules shall be the basis for commercial accounting. 

(7) In case of forced outage of a unit of a generating station (having generating capacity 

of 100 MW or more) and selling power under bilateral transaction (excluding 

collective transactions in day ahead market and real time market through power 

exchange), the generating station  or electricity trader or any other agency selling 

power from the unit of the generating station shall immediately intimate the outage of 
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the unit along with the requisition for revision of schedule and estimated time of 

restoration of the unit, to SLDC or RLDC, as the case may be. The schedule of 

beneficiaries, sellers and buyers of power from this generating unit shall be revised 

accordingly. The revised schedules shall become effective from the time block and in 

the manner as specified in Clause (4) of this Regulation: 

Provided that the generating station or trading licensee or any other agency selling 

power from a generating station or unit(s) thereof may revise its estimated 

restoration time once in a day and the revised schedule shall become effective from 

the 7th time block or 8th time block as per Clause (4) of this Regulation, counting the 

time block in which the revision is informed by the generator to be the first one. 

Provided further that SLDC or RLDC as the case may be, shall inform the revised 

schedule to the seller and the buyer. The original schedule shall become effective 

from the estimated time of restoration of the unit. 

(8) Discrepancy in schedule 

(a) All regional entities, open access customers, injecting entities and drawee 

consumers may closely check their transaction Schedule and point out errors, if 

any, to the concerned LDC.  

(b) The final schedules issued by RLDC shall be open to all regional entities and 

other regional open access entities for any checking and verification, for a 

period of 5 days. In case any mistake or omission is detected, the RLDC shall 

make a complete check and rectify the same.  

(9) Energy Metering and Accounting: 

(a) The CTU shall be responsible for installation, operation and periodic calibration 

of Interface Energy Meters (IEMs) covering all the ISTS interface points, points 
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of connections between the regional entities, cross border entities and other 

identified points for recording of actual active and reactive energy interchanged 

in each time-block through those points.  

(b) The installation, operation, calibration and maintenance of Interface Energy 

Meters (IEMs) with automatic remote meter reading (AMR) facility shall be in 

accordance with CEA (Installation and Operation of Meters) Regulations, 2006, 

as amended from time to time.  

(c) The installation, operation, and maintenance of additional communication links, 

if any, required for the purpose of AMR facility shall be in accordance with CEA 

Communications Regulations. 

(d)  CTU shall provide access to such metering data to concerned RLDC and 

SLDCs. 

(e) CTU shall be responsible for installation of Automatic Meter Reading and shall 

ensure that all IEMs not capable of having the facility of AMR are phased out 

within two (2) years on effectiveness of these regulations. 

(f) Entities in whose premises the IEMs are installed shall be responsible for (i) 

monitoring the healthiness of the CT and PT inputs to the meters, (ii) taking 

weekly meter readings for the seven day period ending on the preceding 

Sunday 2400 hrs and transmitting them to the RLDC by Tuesday noon, in case 

such readings have not been transmitted through automatic remote meter 

reading (AMR) facility (iii) monitoring and ensuring that the time drift of IEM is 

within the limits as specified in CEA Metering Regulations 2006 and (iv) 

promptly intimating the changes in CT and PT ratio to RLDC.  

(g) SLDC shall transmit the meter data from all installations within their control area 

to the concerned RLDC within the specified time schedule.  
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(h) RLDC shall, based on the IEM readings, compute time block wise actual net 

injection and drawal of regional entities and cross border entities within their 

control area.  

Provided that the computations done by RLDCs shall be open to all regional 

entities and cross border entities for a period of fifteen (15) days for checking 

and verification.  

(i) In case any error or omission is detected by self analysis or brought to notice by 

an entity, the RLDC or RPC or NLDC, as the case may be, shall make a 

complete check and rectify the error within a period of a month from date of 

such detection.  

(j) RLDC shall forward the IEM readings and the implemented schedule to the 

concerned RPC on a weekly basis by each Friday for the preceding  seven days 

period ending on the  preceding  Sunday mid-night, to enable the latter to 

prepare and issue the various accounts such as Deviation Settlement 

Mechanism (DSM), reactive charges, congestion charges, ancillary services, 

SCED, heat rate compensation charges and regional transmission deviation in 

accordance with relevant regulations.  

(10) Inspection of Records: 

The operational logs and records of the regional entity generating stations and inter-

State transmission licensees shall be available for inspection and review by the 

RLDCs and RPCs.  

(11) Oversight of Injection an Drawal:  
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NLDC or RLDC, as the case may be, shall periodically review the over drawal from 

or under injection into the grid. In case of persistent over drawal or under injection, 

the matter shall be reported to the RPC and the Commission for necessary action. 
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CHAPTER 8 

CYBER SECURITY 
 

48. GENERAL 

(1) This chapter deals with measures to be taken to safeguard the national grid from 

spyware, malware, cyber-attacks, network hacking, procedure for security audit from 

time to time, upgradation of system requirements and keeping abreast of latest 

developments in the area of cyber-attacks and cyber security requirements. 

(2) All users, NLDC, RLDCs, SLDCs, CTU and STUs shall have in place, a cyber security 

framework in accordance with Information Technology Act, 2000; CEA (Technical 

Standards for Connectivity) Regulations, 2007; CEA (Cyber Security in Power Sector) 

Guidelines, 2021 and any such regulations issued from time to time, by an 

appropriate authority, so as to support reliable operation of the grid. 

49. CYBER SECURITY AUDIT 

All users shall conduct Cyber Security Audit as per the guidelines mentioned in the CEA 

(Cyber Security in Power Sector) Guidelines, 2021 and any other guidelines issued by 

an appropriate Authority.  

50. MECHANISM OF REPORTING 

(1) All entities shall immediately report to the appropriate government agencies in 

accordance with the Information Technology  Act, 2000 in case of any cyber-attack. 

(2) NLDC, RLDCs, SLDCs, RPCs  and the Commission shall also be informed by such 

entities  in case of any instance of cyber-attack. 
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CHAPTER 9 

MONITORING AND COMPLIANCE CODE 
 

51. GENERAL 

This chapter deals with (a) monitoring of compliance of these regulations by various 

entities in the grid by RLDCs, RPCs or any other person, (b) manner of reporting the 

instances of violations of these regulations and (c) taking remedial steps or initiating 

appropriate action.  

52. ASSESSMENT OF COMPLIANCES 

The performance of all users, CTU, STUs, NLDC, RLDCs, SLDCs and RPCs with 

respect to compliance of these regulations shall be assessed periodically. 

53. MONITORING OF COMPLIANCE 

(1) In order to ensure compliance, two methodologies shall be followed: 

(a) Self-Audit 

(b) Compliance Audit 

(2) Self –Audit: 

(a) All users, CTU, STUs, NLDC, RLDCs, RPCs and SLDCs shall conduct annual 

self-audits to review compliance of these regulations and submit the reports by 

31st July of every year. 

(b) The self-audit report shall inter alia contain the following information with respect 

to non-compliance: 

(i) Sufficient information to understand how and why the non-compliance 

occurred; 



 

138 

 

(ii) Extent of damage caused by such non-compliance; 

(iii) Steps and timeline planned to rectify the same; 

(iv) Steps taken to mitigate any future recurrence; 

(c) The self-audit reports by users shall be submitted to the concerned RLDC or 

SLDC, as the case may be.  

(d) The self-audit reports of NLDC, RLDCs, CTU, and RPCs shall be submitted to 

the Commission. The self-audit report of SLDC and STUs shall be submitted to 

the concerned SERC.  

(e) The deficiencies shall be rectified in a time bound manner within a reasonable 

time. 

(f) The monitoring agency for users shall be the concerned RLDC or SLDC on the 

basis of their respective control area. The monitoring agency shall track the 

progress of compliances of users, and exceptional reporting for non-compliance 

shall be submitted to the appropriate Commission. 

(g) The monitoring agency for RLDC, NLDC, CTU and RPC shall be the 

Commission, and  for STUs and SLDCs, shall be the  concerned SERC. 

(h) The Regional Power Committee (RPC) in the region shall also continuously 

monitor the instances of non-compliance of the provisions of these regulations 

and endeavor to sort out all operational issues and deliberate on the ways in 

which such cases of non-compliance shall be prevented in future by building 

consensus.  The Member Secretary of respective RPCs may also report any 

unresolved issues to the Commission.   

(i) The Commission may initiate appropriate proceedings upon receipt of report 

under sub-clauses (f) and (h) above.  
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(j) In case of non-compliance of any provisions of these regulations by NLDC, 

RLDCs, SLDCs, RPCs and any other person, the matter may be reported by any 

person to the Commission through filing of a petition. 

(3) Independent Third-Party Compliance Audit: 

The Commission may order independent third-party compliance audit for any user, 

CTU, NLDC, RLDC and RPC as deemed necessary based on the facts brought to 

the knowledge of the Commission. 



 

140 

 

CHAPTER 10 

MISCELLANEOUS 

 

54. POWER TO RELAX 

The Commission, for reasons to be recorded in writing, may relax any of the provisions of 

these regulations on its own motion or on an application made before it by an affected 

person to remove the hardship arising out of the operation of any of these regulations, 

applicable to a class of persons. 

55. POWER TO REMOVE DIFFICULTY 

If any difficulty arises in giving effect to the provisions of these regulations, the Commission 

may, on its own motion or on an application made before it by the nodal agency, by order, 

make such provisions not inconsistent with the provisions of the Act or provisions of other 

regulations specified by the Commission, as may appear to be necessary for removing the 

difficulty in giving effect to the objectives of these regulations. 

56. REPEAL AND SAVINGS 

 (1) Save as otherwise provided in these regulations, Central Electricity Regulatory 

Commission (Indian Electricity Grid Code) Regulations, 2010 and all subsequent 

amendments thereof shall stand repealed from the date of commencement of these 

Regulations.  

(2) Notwithstanding such repeal, anything done or any action taken or purported to have 

been done or taken including any procedure, minutes, reports, confirmation or declaration of 

any instrument executed under the repealed regulations shall be deemed to have been 

done or taken under the relevant provisions of these regulations. 
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57. ISSUE OF SUO MOTO ORDERS AND DIRECTIONS  

The Commission may from time to time issue suo moto orders and practice directions 

with regards to implementation of these regulations and matters incidental or ancillary 

thereto, as the case may be. 

 

                                                                                                                                                  

(Harpreet Singh Pruthi) 

Secretary 
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ANNEXURE - 1 

THIRD PARTY PROTECTION SYSTEM CHECKING & VALIDATION 
TEMPLATE FOR A SUBSTATION 

 

(1) Introduction 

(1) The audit reports, along with action plan for rectification of deficiencies found, if any, 

shall be submitted to RPC or RLDC within a month of submission of report by auditor. 

(2) The third-party protection system checking shall be carried at site by the designated 

agency. The agency shall furnish two reports: 

I. Preliminary Report: This report shall be prepared on the site and shall be signed by 

all the parties present.  

II. Detailed Report: This report shall be furnished by agency within one month after 

carrying out detailed analysis.  

(2) Checklist 

(1) The protection system checklist shall contain information as per this Regulation. 

1) General Information (to be provided prior to the checking as well as to be included in 

final report): 

a) Substation name 

b) Name of Owner Utility 

c) Voltage Level (s) or highest voltage level? 

d) Short circuit current rating of all equipment (for all voltage level) 

e) Date of commissioning of the substation 

f) Checking and validation date 
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g) Record of previous tripping’s (in last one year) and details of protection 

operation  

h) Previous Relay Test Reports 

i) Overall single line diagram (SLD) 

j) AC aux SLD 

k) DC aux SLD 

l) SAS architecture diagram 

m) SPS scheme implemented (if any) 

2) The preliminary report shall inter-alia contain the following: 

 

TABLE J: FORMAT OF PRELIMINARY REPORT 

S. No. Issues Remarks 

1 Recommendation of last protection 

checking and validation 

Status of works and 

pending issues if any 

2 Review of existing settings at substation Recommended Action 

3 Disturbance Recorder out available for 

last 6 tripping’s (Y/N) 

Recommended Action 

4 Chronic reason of tripping, if any Recommended Action 

5 Major non-conformity/deficiency 

observed 

Recommended Action 

 

3) The relay configuration checklist for available power system elements at station: 

a) Transmission Line 

b) Bus Reactor/Line Reactor 

c) Inter-connecting Transformer 

d) Busbar Protection Relay 

e) AC auxiliary system 

f) DC auxiliary system 
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g) Communication system 

h) Circuit Breaker Details 

i) Current Transformer Details 

j) Capacitive Voltage Transformers Details 

k) Any other equipment/system relevant for protection system operation 

 

4) The minimum set of points on which checking and validation shall be carried out is 

covered in this clause. The detailed list shall be prepared by checking and 

validation team in consultation with concerned entity, RLDC and RPC. 

a) Transmission Line Distance Protection/Differential Protection 

(a) Name and Length of Line 

(b) Whether series compensated or not 

(c) Mode of communication used (PLCC/OPGW) 

(d) Relay Make and Model for Main-I and Main-II 

(e) List of all active protections & settings 

(f) Carrier aided scheme if any 

(g) 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. 

(h) Relay connected to Trip Coil-1 or 2 or both 

(i) CT ratio and PT ratio 

(j) Feed from DC supply-1 or 2 

(k) Connected to dedicated CT core (mention name) 

(l) Other requirements for protection checking and validation 

b) Shunt Reactor & Inter-connecting Transformer Protection 
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(a) Whether two groups of protections used (Group A and Group B) 

(b) Do the groups have separate DC sources 

(c) Relay Make and Model 

(d) List of all active protections along with settings 

(e) Status of Differential Protection/Restricted Earth Fault Protection/Back-up 

Directional Overcurrent/Backup Earth fault/ Breaker Failure 

(f) Status of Oil Temperature Indicator/Winding Temperature 

Indicator/Bucholz/Pressure Release Device etc. 

(g) Relay connected to Trip Coil-1 or 2 or both 

(h) CT ratio and PT ratio 

(i) Feed from DC supply-1 or 2 

(j) Connected to dedicated CT core (mention name) 

(k) Other requirements for protection checking and validation 

 

c) Busbar Protection Relay 

(a) Busbar and redundant relay makes and models 

(b) Type of Busbar arrangement 

(c) Zones  

(d) Dedicated CT core for each busbar protection (Yes/No) 

(e) Breaker Failure relay included (Yes/No), if additional then furnish 

make and model 

(f) Trip issued to both Busbar protection in case of enabling 

(g) Isolator indication and check relays 

(h) Other requirements for protection checking and validation 
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d) AC auxiliary system 

(a) Source of AC auxiliary system 

(b) Supply changeover between sources (Auto/Manual) 

(c) Diesel generator (DG) details 

(d) Maintenance plan and supply changeover periodicity in DG 

(e) Single Line Diagram 

(f) Other requirements for protection checking and validation 

 

e) DC auxiliary system 

(a) Type of Batteries (Make, vintage, model) 

(b) Status of battery Charger 

(c) Measured voltage (positive to earth and negative to earth) 

(d) Availability of ground fault detectors 

(e) Protection relays and trip circuits with independent DC sources 

(f) Other requirements for protection checking and validation 

(g) Communication system 

(i) Mode of communication for Main-1 and Main-2 protection 

(ii) Mode of communication for data and speech communication 

(iii) Status of PLCC channels 

(iv) Time synchronization equipment details 

(v) OPGW on geographically diversified paths for Main-1 and main-2 

relay 

(vi) Other requirements for protection checking and validation 

 

f) Circuit Breaker Details 
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(a) Details and Status  

(b) Healthiness of Tripping Coil and Trip circuit supervision relay 

(c) Single Pole/Multi pole operation 

(d) Pole Discrepancy Relay available(Y/N) 

(e) Monitoring Devices for checking the dielectric medium  

(f) Other requirements for protection checking and validation 

 

g) Current Transformer (CT)/Capacitive Voltage Transformer (CVT) Details 

(a) CT/CVT ID name and voltage level 

(b) CT/CVT core connection details 

(c) Accuracy Class  

(d) Whether Protection/Metering 

(e) CT/CVT ratio available and ratio adopted 

(f) Details of last checking and validation of CT/CVT healthiness 

(g) Other requirements for protection checking and validation 

(h) Other protections: Direction earth fault, negative sequence, over current, 

over voltage, over frequency, under voltage, under frequency, forward 

power, reverse power, out of step/power swing, HVDC protection etc.  

 

5) Summary of Checking: The summary shall specifically mention minimum following 

points:  

(i) The settings and scheme adopted are in line with agreed protection philosophy 

or any accepted guidelines (e.g. Ramakrishna guidelines or CBIP manual 

based).  

(ii) The deviations from the RPC protection philosophy, if any and reasons for 

taking the deviations shall be recorded.   
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(iii) All the major general deficiency shall be listed in detail along with remedial 

recommendations.  

(iv) The relay settings to be adopted shall be validated with simulation based or 

EMTP studies and details shall be enclosed in report. 

(v) The cases of protection maloperation shall be analysed from protection indices 

report furnished by concerned utility, the causes of failure along with corrective 

actions and recommendations based on the findings shall be noted in the 

report. 



 

149 

 

ANNEXURE - 2 

GENERATION RESERVE ESTIMATION AND FREQUENCY CONTROL 
 

1. Introduction 

This procedure is in line with the clause 30(10)(f) of IEGC which requires methodology for 

the following: 

(1) Assessment of reference contingency,  

(2) All India minimum target frequency response characteristics,  

(3) Calculation of frequency response obligation of each control area,  

(4) Criteria for reportable event, 

(5) Calculation of actual frequency response characteristics of control area and 

(6) Calculation of frequency response performance 

2. The requirements are detailed in the points given below: 

(1) Assessment of Reference Contingency 

The reference contingency is the quantum of sudden generation or demand outage in an 

event. The reference contingency shall consider quantum of generation outage based on 

outage of largest power plant, group of power plants, a generation complex, or a generation 

pooling station, or the actual generation outage occurred in an event during last two years, 

or a credible outage scenario. Similarly reference contingency shall also consider outage of 

single largest load center or actual outage of load occurred in an event during last two 

years.  To start with reference contingency shall be considered as outage of 4500 MW 

which shall be revised by NLDC from time to time. The primary reserve at All India level 

shall be more than the reference contingency quantum. Therefore, minimum quantum of 

primary reserve shall be currently 4500 MW. 

(2) All India minimum target frequency response characteristics 
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(a) The all India minimum target frequency response characteristic (MW/Hz) shall be reference 

contingency quantum (MW) divided by maximum steady frequency deviation (Hz) allowable 

for the reference contingency event.  

(b) The primary reserves shall be activated immediately (within few seconds) when the 

frequency deviates from 50 Hz. The safe, secure and reliable operation of grid requires that 

the nadir frequency should be at least 0.1 Hz above the first stage of under frequency load 

shedding scheme. This implies that the nadir frequency shall be above or 49.5 Hz 

(considering first stage of under frequency loading shedding setting as 49.4 Hz) for the 

reference contingency event and the maximum steady state frequency deviation should not 

cross 0.30 Hz for the reference contingency event.  

(c) Therefore, the minimum All India target Frequency Response Characteristic currently shall 

be quantum of load or generation loss in reference contingency (as defined in Section (1) 

above divided by frequency deviation value of 0.3 Hz i.e. 15000 MW/Hz (4500 MW/0.3 Hz). 

 

(3) Calculation of Frequency Response Obligation (FRO) of each control area: 

The minimum Frequency Response Obligation (FRO) of each control area in MW/Hz shall 

be calculated as: 

FRO = (Control Area average Demand + Control Area average Generation) * 

minimum all India Target Frequency Response Characteristic/ (Sum of peak 

or average demand of all control areas + Sum of average generation of all 

control areas)   

 

Provided FRO shall be nil in case of a control area not having any generation resources, 

such as Goa, DD, DNH etc. 
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(4) Criteria for reportable event: 

 

The frequency response characteristic (FRC) calculation shall be carried out by each 

control area for any load or generation loss incident involving net change of more than 

1000 MW of load or generation or a frequency change involving 0.1 Hz or more. The event 

shall be notified by the NLDC. 

 

(5) Calculation of actual frequency response characteristics of control area 

 

(a) Frequency Response Characteristics (FRC) computations: 
 

Frequency Response Characteristics (FRC) will be computed for all events 

involving a sudden 1000 MW or more load or generation loss or a step change in 

frequency by 0.10 Hz i.e. for all reportable events as notified by NLDC. The FRC 

shall be worked out by NLDC, RLDCs and SLDCs to for each 

interconnection/region/control area (including for each generating station). Each 

generating station shall also compute it’s FRC. The following steps shall be followed 

for computation of FRC 

(i) After every event involving a sudden 1000 MW or more load or generation loss or 

a step change in frequency by 0.1 Hz, NLDC would get the PMUs frequency data. 

NLDC would also get the exact quantum of load/generation lost from the RLDC of 

the affected region. 

(ii) NLDC shall plot the frequency graph and determine the initial frequency, 

minimum/maximum frequency, settling frequency and time points (points A, C and 

B of the Figure-a). Accordingly, frequency difference points & corresponding time 

to be used for FRC calculations would be informed to all RLDCs. 
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(iii) NLDC shall also work out region wise and neighboring countries (Bhutan and 

Nepal) FRC (Format as per Table - B) based on 10 second Historical Data 

Recording (HDR) data available at NLDC and inform all RLDCs within three (3) 

working days. RLDCs shall inform the SLDCs/regional entities in their region. 

(iv) RLDCs shall also work out each control area wise FRC (Format as per Table -B) 

based on HDR data available at RLDCs within six (6) working days after the 

event. 

(v) All the SLDCs shall work out FRC for all the intrastate entities (for events 

indicated by the Regional Load Despatch Centres) based on the HDR available at 

their respective SLDCs and submit the same to respective RLDC within six (6) 

working days after the event. (Format as per Table-B). 

(vi) All regional entity generating stations shall also assess the FRC for their 

respective stations and submit the same to respective RLDC within six (6) working 

days. (Format as per Table-B). The high resolution data (1 second or better 

resolution) of active power generation and frequency shall also be shared with 

RLDC. 

 

(b) Input data for FRC: 

(i) The data for frequency response characteristic Calculations may be taken from 

the real time telemetered data recorded by the SCADA systems installed at 

Control Areas / Regional Load Despatch Centres / National Load Despatch 

Centre. 

(ii) Bad quality of data could be flagged / mentioned by the control centre (s) and 

reasonable assumptions made for FRC computation. Details of these may be 

mentioned. 
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(c) Instructions for computation of FRC: 

 

A sample frequency chart given at Figure-a with points A, B, and C labeled, depicts 

a typical frequency excursion caused by a loss of a large generator in Indian power 

system. Point A denotes the interconnection frequency immediately before the 

disturbance. Point B represents the Interconnection frequency at the point 

immediately after the frequency stabilizes due to governor action but before the 

contingent area takes any corrective actions, automatic or manual. Point C 

represents the interconnection frequency at its maximum deviation due to the loss of 

generation. 

 

FIGURE A: SAMPLE PMU FREQUENCY PLOT SHOWING RELEVANT POINTS FOR FRC CALCULATION 

 

(d) Steps to work out frequency response characteristics of control area are as follows: 

- 
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Step-1: Actual net interchange of the control area immediately before the disturbance 

(Point – A in the figure-a), say PA. Sign convention for net power imported into a 

Control Area is positive (+) and net power exported out of a control area is 

negative (-). 

Step-2: Actual net interchange of the control area immediately after the   disturbance 

(Point – B in the figure-a), say PB. Use the same sign convention as Step-1. 

Step-3:  The change in net interchange of the Control Area = (PB -PA).  [For a disturbance 

that causes the frequency to decrease, this value should ideally be negative. The 

net interchange of a control area may be positive, if the drop in generation has 

occurred in that control area. Similarly, for load throw off or frequency rise cases 

in a control area, the net interchange shall normally be positive except for the 

Control Area, where the load throw off has taken place.] 

Step-4: If the control area has suffered the loss, then Load or generation lost by the 

control area = PL. Otherwise, the loss (PL) is zero. Sign convention for Load 

Loss is negative (-) and Generation Loss positive (+). 

Step-5: The Control Area Response Δ P = (PB-PA) - PL 

Step-6: The Frequency immediately before the disturbance = fA. 

Step-7: The Frequency immediately after the disturbance = fB. 

Step-8: Change in Interconnection Frequency from Point A to Point B = Δf = (fB - fA) 

Step-9: Frequency Response Characteristic (FRC) of the Control Area = Δ P/ Δf 

Step-10: Frequency Response Obligation (FRO) of each control area calculated in 

advance as per Clause 3 of this Annexure  
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Step 11: Frequency Response Performance (FRP) = Actual Frequency Response 

Characteristic (AFRC)/ Frequency Response Obligation (FRO) 

TABLE K: FRC CALCULATION SHEET TO BE USED BY ALL SLDC/RLDC/NLDC/CONTROL AREA 

S. No Particulars Dimension 
Control Area-1 

/Region 

1 
Actual Net Interchange before the Event (Time= 

hh:mm:ss) 
MW  

2 
Actual Net Interchange after the Event (Time= 

hh:mm:ss) 
MW  

3 Change in Net Interchange (2 - 1) MW  

4 
Generation Loss (+) / Load Throw off (-) during the 

Event 
MW  

5 Control Area Response (3-4) MW  

6 Frequency before the Event Hz  

7 Frequency after the Event Hz  

8 Change in Frequency (7-6) Hz  

9 Frequency Response Characteristic (5 / 8) MW/Hz  

10 
Frequency Response Obligation (FRO) of control 

area 
MW/Hz  

11 Frequency Response Performance (FRP)(9/10) 

Numeric 

value (upto 

two decimal 

places) 

 

 

(6) Calculation of frequency response performance 

(a) The performance of each control area in providing frequency response characteristic 

shall be calculated for each reportable event. Each control area shall separately assess 

their frequency response characteristic and share with RLDC along with high resolution 

data of at least one (1) second for regional entity generating stations and ten (10) second 

for state control area. 
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Frequency Response Performance (FRP) = Actual Frequency Response Characteristic 

(AFRC)/ Frequency Response Obligation (FRO) 

Each control area shall be graded based on median Frequency Response Performance 

annually (at least 10 events) as per following criteria: 

TABLE L: FREQUENCY RESPONSE CRITERIA 

S. N Performance* Grading 

i. FRP≥ 1 Excellent 

ii. 0.85 ≤ FRP < 1 Good 

iii. 0.75 ≤ FRP <0.85 Average 

iv. 0.5≤ FRP < 0.75 Below Average 

v. FRP <0.5 Poor 

 

*Provided that for wind/solar generating stations and state control areas with internal generation 

less than 100 MW or annual peak demand less than 1000 MW, the FRP grading shall be 

indicative only. 
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ANNEXURE-3 

ASSESSMENT OF SECONDARY AND TERTIARY GENERATION 
RESERVES AT REGIONAL/STATE LEVEL 

 

1. Area control error (ACE) for each Control Area shall be calculated using Regulation 

30(11)(d), time blockwise for the last financial year.  

2. The positive ACE and negative ACE shall be separately tabulated.  

3. The positive ACE shall be arranged in ascending order and 99 percentile of such ACE 

shall be captured. Similarly, negative ACE shall be arranged in ascending order and 99 

percentile of such ACE shall be captured. 

4. Such 99 percentile of positive and negative ACE respectively of a control area for 

previous financial year, is the desired positive and negative secondary reserve capacity 

for such control area for next financial year. Desired quantum of tertiary reserve of the 

control area shall also be equal to such estimated secondary reserve.  

5. The total reserves in a region shall be algebraic sum of reserves in each state control 

area. However, due to diversity within the region, the Region as a whole might need 

lesser reserves of secondary and tertiary reserves. As such, All India reserve capacity is 

taken as equal to reference contingency i.e 4500 MW and this reserve requirement shall 

be distributed pro-rata amongst the regions based on regional ACE which shall further be 

divided to identify the share of each state based on 99 percentile ACE of such State 

control area.  

6. The amount of reserve to be kept with each State control area at Step 5 shall be 

validated against the maximum unit size of the intra-state generator of that control area 

such that reserve requirement is not more than unit size of maximum intra-state 

generator.  
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7. The secondary reserves for each control area obtained at Step 5 shall be further 

apportioned among the reserve to be kept at intra-state generation and at inter-state 

generation as per the following formulation: 

(1) The maximum demand and maximum internal generation are listed for each control 

area.  

(2) The ratio of demand met through internal generation and inter-state generation 

(drawl from the grid) is calculated.  

(3) The above ratio is used to apportion the secondary reserve obtained in Sl. No. 5 

among the reserves to be maintained by each control area at intra-state generators 

and inter-state generators.  

Illustration: The maximum demand met of Punjab is 13602 MW and internal generation is 

6932 MW. The drawl from the grid is therefore 13602-6932= 6670 MW. Suppose the 

reserve capacity calculated for Punjab in step-5 is 91 MW. The ratio of demand met by 

internal generation is 0.51(6932/13602) and by ISGS generation is 0.49 (6670/13602). 

Thus reserve to be kept by Punjab in intra-state generation is 46 MW(0.51*91) and in 

ISGS generation is 44 MW (0.49*91). 

8. For control areas having no generation or very small generation, the entire reserves 

capacity calculated at step-5 for the state, shall be kept at inter-state generation.   
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ANNEXURE - 4 
 

1. Reactive Power Compensation 

(1) Reactive power compensation should ideally be provided locally, by generating reactive 

power as close to the reactive power consumption as possible. The regional entities are 

therefore expected to provide local VAr compensation or generation such that they do not 

draw VARs from the EHV grid, particularly under low-voltage condition. To discourage VAr 

drawals by regional entities, VAr exchanges with ISTS shall be priced as follows: 

(a) The regional entity pays for VAr drawal when voltage is below 97% 

(b) The regional entity gets paid for VAr return when voltage is below 97%. 

(c) The regional entity gets paid for VAr drawal when voltage is above103%. 

(d) The regional entity pays for VAr return when voltage is above 103%. 

Where all voltage measurements are at the interface point with ISTS. 

 

(2) The charge for VArh shall be at the rate of 5 paise/kVArh w.e.f. the date of effect of these 

regulations. This rate shall be escalated at 0.5paise/kVArh per year thereafter, unless 

otherwise revised.  

(3) All the Inverter Based Resources (IBRs) covering wind, solar and energy storage shall 

ensure that they have the necessary capability, as per CEA Connectivity Standards, all the 

time including non-operating hours and night hours for solar. The active power consumed by 

these devices for purpose of providing reactive power support, when operating under 

synchronous condenser/night-mode, shall not be charged under deviations and shall be 

treated as transmission losses in the ISTS. 

(4) For IBRs of capacity 50 MW and below not coming directly to the point of interconnection 

but through the pooling at the Power Park Developer end, the Power Park Developer shall 
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act as aggregator for the Reactive Energy Charges for payments to andfrom the Pool 

Account at RLDC level. The de-pooling of Reactive Energy charges amongst the individual 

wind and solar shall be done by the Power Park Developer. 

 

2. Payment for Reactive Energy Exchanges On State-Owned Lines 

Case – 1:    Interconnecting line owned by State-A Metering Point: Substation of State-B 

 

Case - 2:    Interconnecting line owned by State-B Metering point: Substation of State-A 

 

Note: Net VArh and net payment may be positive or negative 

Case – 3:    Interconnecting line is jointly owned by States-A and –B. Metering points: Substations 

of State-A and State-B 
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Net VArh exported from S/S-A, while voltage < 97% = X1 Net VArh exported from S/S-A, while 

voltage > 103% = X2 Net VArh imported at S/S-B, while voltage < 97% = X3 Net VArh imported at 

S/S-B, while voltage > 103% = X4 

(i) State-B pays to State-A forX1 or X3, whichever is smaller in magnitude, and 

(ii) State-A pays to State-B forX2 or X4, whichever is smaller in magnitude.  

Note: 

I. Net VArh and net payment may be positive or negative. 

II. In case X1 is positive and X3 is negative, or vice-versa, there shall be no payment 

under (i) above. 

III. In case X2 is positive and X4 is negative, or vice-versa, there shall be no payment 

under (ii) above. 

 

3. Accounting And Payment For Reactive Energy Exchanges  

(a) RPC Secretariat shall also issue the weekly statement for VAR charges, to all regional 

entities.  

(b) The concerned regional entities shall pay the amounts into regional reactive pool account 

operated by the RLDC within 10 (ten) days of issue of statement.  
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(c) The regional entities who have to receive the money on account of VAR charges would 

then be paid out from the regional Deviation and Ancillary Service Pool Account, within two(2) 

working days from the receipt of payment in the Deviation and Ancillary Service Pool Account. 

(d) If payments against the above VAr charges are delayed by more than two days, i.e., 

beyond twelve (12) days from issue of the statement by RPC Secretariat, the defaulting 

regional entity shall pay simple interest @ 0.04% for each day of delay. The interest so 

collected shall be paid to the regional entities who had to receive the amount, payment of 

which got delayed. 

(e) Persistent payment defaults, if any, shall be reported by the RLDC to the Member 

Secretary, RPC, for initiating remedial action. 
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ANNEXURE-5 

PROCEDURE SPECIFYING DATA, FORECASTING AND SCHEDULING 
FOR RENEWABLE ENERGY GENERATING STATIONS (REGS) AT 

INTER-STATE LEVEL 

1. Introduction 

(1) This procedure contains requirements of data submission by Renewable Energy 

Generating Station or the Qualifying Coordinating Agency (QCA) on behalf of 

Renewable Energy Generating Station(s), prior to COD and real time and scheduling 

methodology to be followed for multiple renewable energy generating station(s) 

connected at a pooling station.  

(2) The responsibility to provide forecast and other data and to coordinate with RLDC under 

this Procedure shall be that of QCA on behalf of all generating stations it is representing.  

Provided that where the QCA is not identified, individual renewable energy generating 

station or lead generator, as the case may be, shall be responsible for the same. 

 

2. Role of Entities 

(1) QCA or Renewable Energy Generating Station or Lead Generator 

(a) The individual generating station or Lead Generator shall submit one time details to 

conc0erned RLDC as per Appendix-I to this Procedure. Further, if there is any change in 

the information furnished, then the updated information shall be shared with the concerned 

RLDC not later than 7 working days of such change. 

(b) QCA (for the REGSs it is representing) or REGS (who are not represented through QCA) 

or Lead Generator, as the case may be, shall undertake the following activities: 

(i) Shall undertake technical coordination amongst the generating stations it is 

representing, connected at a pooling station. 
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(ii) Provide to concerned RLDC, Available Capacity, Day ahead forecast (based on 

their own forecast or on the forecast done by RLDC) and Schedule as per 

Appendix-II through web-based application maintained by RLDCs. 

(iii) Provide to concerned RLDC, real time data at turbine/inverter level and 

generation data at pooling station level as per Appendix-III. 

(iv) Provide to concerned RLDC, monthly data: 

a. For wind plants- average wind speed, average power generation for 15-min time 

block for each turbine  

b. For solar plants - average solar irradiation, average power generation at 15-min 

time block level for all inverters* >=1 MW 

* if a solar plant uses only smaller string inverters, then data may be provided at the plant 

level 

(v) Be responsible for metering and data collection and co-ordination with RLDC, 

SLDC, RPC, CTU and other agencies as per IEGC and extant CERC 

Regulations issued by the Commission as amended from time to time. 

(vi) Undertake commercial settlement for deviation as per applicable Regulations 

issued by the Commission. 

(vii) Submit a copy of the agreement entered between QCA and generating stations 

authorizing QCA specific responsibilities on behalf of generating stations, to the 

concerned RLDC.  

(viii) Use Automatic meter reading technologies for transfer, analysis and processing 

of interface meter data. 

(ix) Shall furnish the contract rate(s) along with a copy of the contract(s), for the 

purpose of Deviation charge account preparation, to respective RPC.  
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(x) Shall comply the instruction of respective RLDCs in normal operation as well as 

emergency condition. 

(xi) Shall establish protocol for communication with individual generators to 

implement the instructions of RLDCs effectively. 

(xii) Shall maintain records and accounts of the time-block wise Schedules, the 

Actual generation injected and the deviation, for the pooling station and 

individual generator(s) separately.  

(xiii) Shall ensure availability of data telemetry at the turbine/inverter level to the 

concerned RLDC and shall ensure the correctness of the real-time data and 

undertake the corrective actions, if required. The suggested data telemetry 

requirement is enclosed at Appendix-III.  

(xiv) Keep each of the RLDCs indemnified at all times and shall undertake to 

indemnify, defend and save the SLDCs/RLDCs harmless from any and all 

damages, losses including commercial losses due to forecasting error, claims 

and actions including those relating to injury to or death of any person or damage 

to property, demands, suits, recoveries, costs and expenses, court costs, 

attorney fees, and all other obligations by or to third parties, arising out of or 

resulting from the transactions undertaken by the Generators. 

 

(2) RLDC 

(a) The concerned RLDC shall be responsible for scheduling, communication, coordination 

with QCA or generating station or Lead Generator.  

(b) The concerned RLDC will be responsible for processing the interface meter data and 

computing the net injections at pooling station represented by each QCA or REGS or 

Lead Generator, as the case may be, as specified in Annexure- V. 
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3. Forecasting 

(1) QCA or generating station or Lead Generator shall provide the forecast to the 

concerned RLDC which may be based on their own forecast or RLDC’s forecast as 

per Appendix-II.   

(2) A generating station, or a Lead Generator or QCA on behalf of generating stations,    

may prepare schedule based RLDC’s or their own forecast. Any commercial impact 

on account of deviation from schedule based on the forecast chosen by the 

generating station, or a Lead Generator or QCA shall be borne by the respective 

generating station, or a Lead Generator or QCA. 

 

4. Scheduling and Despatch 

(1) Following alternatives exist for Scheduling and Despatch for Generators within Solar / 

Wind /Hybrid Power parks due to multiple generation developers within the Park 

injecting at various points within the park and ultimately injecting at interface with ISTS: 

Case-1 QCA has been identified for all generating stations connected at a pooling 

station. 

Case-2 Where QCA at a pooling station is identified for some of the generating 

stations but not all of generating stations at such pooling station 

Case-3 Where QCA at a pooling station is not identified following situations may arise 

Case-A: The concerned RLDC shall be responsible for the scheduling, 

communication, coordination with REGS of 50 MW and above and connected to 

Inter State Transmission System (ISTS). 
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Case-B: Lead generator shall be responsible for the coordination and 

communication with RLDC, SLDC, RPC and other agencies for scheduling of 

REGSs individually having less than 50 MW, but collectively having an aggregate 

installed capacity of 50 MW and above and connected within the solar park. 

Block diagram for Case-1, Case-2, Case-3 shall be as per Appendix-IV. 

(2) For Case-1, QCA shall be responsible for doing de-pooling of DSM charges as per the 

mutual agreement between generating stations and QCA.  

(3) For Case- 2 and Case- 3, where scheduling and accounting is to be coordinated by 

RLDC, a representative sketch showing the scheduling is at Annexure-IV. 

(4) The change of QCA would need a notice period of fifteen (15) days and the changeover 

shall take place with effect from 0000 hours of a Monday, the first day of weekly 

settlement cycle. 

(5) In case of any payment default by the QCA, the generating stations shall be liable to pay 

the DSM charges in proportion to their MW capacity. 
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Appendix-I   

Details to   be   submitted by the Wind/Solar generating stations which are regional entities/ lead 

generator  

Type: Wind/Solar Generator  

Individual / on Behalf of Group of generating 

stations 

 

If      on   Behalf   of     Group   of   generating stations  

group   of   then details of agreement to be 

attached 

 

Total Installed Capacity of Generating Station  

Total Number of Units with details  

Physical Address of the RE Generating Station  

Whether any PPA has been signed: (Y/N) If yes ,then attach   details 

Connectivity Details Location/Voltage Level 

Metering Details Meter   No.    1. 

Main 2. Check 

Connectivity Diagram (Please Enclose) 

Static data As per attached sheet 

Contact Details of the Nodal Person Name : 

Designation : 

Number:      Landline     Number,     Mobile     Number,     

Fax 

Number 

E - Mail Address : 

Contact Details of the Alternate Nodal Person Name : 

Designation : 

Number:      Landline     Number,     Mobile     Number,     

Fax 

Number 

E - Mail Address : 
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Data to be submitted by the REGS / lead generator for Wind turbine generating plants 

 

S No Particulars 

1 Type 

2 Manufacturer 

3 Make /Model 

4 Capacity 

5 COD 

6 Hub height 

7 Total height 

8 RPM range 

9 Rated wind speed 

Performance Parameters 

10 Rated electrical power at rated wind speed 

11 Cut in speed 

12 Cut out speed 

13 Survival speed (Max wind speed) 

14 Ambient temperature for out of operation 

15 Ambient temperature for in operation 

16 Survival temperature 

17 Low Voltage Ride Through (LVRT) setting 

18 High Voltage Ride Through (HVRT) setting 

19 Lightning strength (KA & in coulombs) 

20 Noise power level (db) 

21 Rotor 
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22 Hub type 

23 Rotor diameter 

24 Number of blades 

25 Area swept by blades 

26 Rated rotational speed 

27 Rotational Direction 

28 Coning angle 

29 Tilting angle 

30 Design tip speed ratio 

Blade 

31 Length 

32 Diameter 

33 Material 

34 Twist angle 

Generating station 

35 Generator Type 

36 Generator no of poles 

37 Generator speed 

38 Winding type 

39 Rated Gen.Voltage 

40 Rated Gen. frequency 

41 Generator current 

42 Rated Temperature of generator 

43 Generator cooling 

44 Generator power factor 

45 KW/MW @ Rated Wind speed 

46 KW/MW @ peak continuous 
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47 Frequency Converter 

48 Filter generator side 

49 Filter grid side 

Transformer 

50 Transformer capacity 

51 Transformer cooling type 

52 Voltage 

53 Winding configuration 

Weight 

54 Rotor weight 

55 Nacelle weight 

56 Tower weight 

57 Over speed Protection 

58 Design Life 

59 Design Standard 

60 Latitude 

61 Longitude 

62 COD Details 

63 Past Generation History from the COD to the date on which DAS 

facility provided at RLDC, if applicable 

64 Distance above mean sea level 
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For Solar generating stations: Static data points: 

1. Latitude 

2. Longitude 

3. Turbine Power Curve 

4. Elevation and orientation angles of arrays or concentrators 

5. The generation capacity of the Generating Facility 

6. Distance above mean sea level etc. 

7. COD details 

8. Rated voltage 

9. Details of Type of Mounting: (Tracking Technology If used, single axis or dual axis, auto or 

manual) 

10. Manufacturer and Model (of Important Components, Such as Turbine, Concentrators, 

Inverter, Cable, PV Module, Transformer, Cables) 

11. DC installed Capacity 

12. Module Cell Technology 

13. I-V Characteristic of the Module 

14. Inverter Rating at different temperature 

15. Inverter Efficiency Curve 

16. Transformer Capacity & Rating, evacuation voltage, distance form injection point 
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Appendix-II 

Forecast and Schedule Data to be submitted by QCA, generating station-wise 

FORMAT: A (to be submitted a day in advance) 

 

15 Min time   block 

(96 Block in a  day) 

TIME Available 

Capacity (MW)     

-    Day Ahead 

Day           Ahead 

Forecast 

(MW) 

Day           Ahead 

Schedule 

(MW) 

1 00:00-00:15    

2 00:15-00:30    

3 00:30-00:45    

4 00:45-01:00    

.     

     

     

     

     

94     

95     

96     

Note: The forecast should ideally factor forecasting errors. 
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FORMAT: B (to be submitted on the day of actual generation, revision of availability and 

schedule, if any, shall be done as per these regulations. 

 

15 Min time block (96 

Block in a day) 

TIME Day                 

ahead 

schedule 

(MW) 

Current 

Available 

Capacity 

(MW) 

Revised 

Schedule 

(MW) 

1 00:00-00:15    

2 00:15-00:30    

3 00:30-00:45    

4 00:45-01:00    

.     

     

     

     

94     

95     

96     

 

 

 

 

 



 

176 

 

 

 

Appendix-III 

Real-time Data Telemetry requirement (Suggested List) 

Wind turbine generating plants 

1. Turbine Generation (MW/MVAR) 

2. Wind Speed(meter/second) 

3. Generator Status (on/off-line)- this is required for calculation of availability of the WTG 

4. Wind Direction ( degrees from true north) 

5. Voltage(Volt) 

6. Ambient air temperature ( o C ) 

7. Barometric pressure (Pascal) 

8. Relative humidity(in percent) 

9. Air Density (kg/m3) 

For Solar generating Plant s 

1. Solar Generation unit/ Inverter-wise ( MW and MVAR ) 

2. Voltage at interconnection point (Volt) 

3. Generator/Inverter Status (on/off-line) 

4. Global horizontal irradiance (GHI)- Watt per meter square 

5. Ambient temperature ( oC) 

6. Diffuse Irradiance- Watt per meter square 

7. Direct Irradiance- Watt per meter square 

8. Sun-rise and sunset timings 

9. Cloud cover-(Okta) 

10. Rainfall (mm) 

11. Relative humidity (%) 

12. Performance  Ratio- 
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Appendix-IV 

Block Diagram showing the case wise Scheduling and Forecasting considering a sample 

case 

 

Case-I (QCA responsible for all generating stations) : 

 

FIGURE B: QCA RESPONSIBLE FOR ALL GENERATING STATIONS 

 

(a) Suppose an REGS of 1000 MW capacity is developed in four blocks namely A,B,C & D of 

250 MW capacity each and is directly connected to point A1,B1,C1& D1 respectively at ISTS. 

Let REGSs of 50 MW each aggregating to 250 MW (5 Nos. namely E, F, G, H & I) be 

connected to intermediate pooling station. REGSs are connected to interface point E1, F1, 

G1, H1& I1 and thereby connected to ISTS at XX point. 

(b) Suppose all the REGSs have mutually agreed to appoint a QCA for all scheduling and 

forecasting activities, such QCA, shall be responsible for carrying out activities as assigned 

under this Code. 
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Case-2 (QCA responsible for some of the generating stations ): 

A. QCA is responsible for all REGS connected at Intermediate pooling station 

 

FIGURE C: QCA RESPONSIBLE FOR ALL REGS CONNECTED AT INTERMEDIATE POOLING STATION 

 

B. QCA responsible for some REGS connected at Intermediate pooling station  
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FIGURE D: QCA RESPONSIBLE FOR SOME OF THE REGS AT INTERMEDIATE POOLING STATION 

 

In each of the above scenarios, the QCA shall be responsible for coordination of scheduling and de-pooling of 

DSM charges for all those REGS that mutually agreed to appoint a QCA. The other REGS shall be required 

to submit their schedule as well as be liable to pay their DSM charges. 

Case-3: 50 MW and above (Phase-I &II) 
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FIGURE E: 50 MW AND ABOVE(PHASE 1 &II) 

A single generating station of 1000 MW capacity is developing the generating station in phase-1 

in four blocks namely A,B,C & D of 250 MW capacity each and is directly connected to point 

A1,B1,C1& D1 respectively at ISTS. At the interface point scheduling and forecasting shall be 

done by RLDC.  

Phase-II- 500 MW (Separate Generating station /Entities) 

(a) Let multiple REGS of 50 MW each aggregating to 250 MW (5 Nos. Multiple Generating 

Stations of 50 Mw each (as separate entities), be connected to inter mediate pooling 

stations. 

(b) REGS namely E, F, G, H & I each having the capacity of 50 MW each are connected to 

interface point E1, F1, G1, H1& I1 and thereby connected to ISTS at XX point. 
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(c) In such a case, scheduling, accounting, forecasting for these generating stations needs to 

be segregated at point E1, F1,G1, H1, I1. Scheduling shall be done at point P and shall be   

segregated at E1,F1,G1,H1,I1 by RLDC. 

(d) Further there may be case where multiple generating stations less than 50MW (<50MW) 

capacity are connected to the intermediate pooling station are stated as under:- 

 

Case-II Below 50 MW 

 

FIGURE F: CASE II BELOW 50 MW 

(e) Let us consider, multiple REGS (namely J,K,L,M,N,O&P ) collectively having an 

aggregate installed capacity of 50 MW or more and are represented through a Lead 

Generator. Further REGS Q & R each of 100 MW are connected at Q1 & R1. All these 

REGS are connected to ISTS at point Z1. 
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(f) Scheduling and forecasting for the REGSs J,K,L,M,N,O& P shall be done at Point Z1, 

but need to segregated at Point J1, K1,L1, M1, N1,O1& P1 and for REGSs Q & R needs 

to be segregated at Q1 and R1. In this case, RLDC shall schedule at point Z1 and 

segregate at Y1,Q1& R1 . The lead generator shall provide aggregated schedule to 

RLDC at Y1. Further the lead generator shall do segregation of schedules and other 

operational & commercial activities for generators J,K,L,M,N,O,P at points J1, K1,L1, 

M1, N1,O1& P1. 
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ANNEXURE- 6 

ACCOUNTING AND POOL SETTLEMENT SYSTEM 
 

(1) METERING, ACCOUNTING AND SETTLEMENT SYSTEM: 

(a) At the Inter State Transmission System (ISTS) level, the basic principle followed is that 

all settlements for the energy scheduled are done directly between the sellers and the 

buyers, with the Regional Power Committee issuing the accounts specifying the 

quantum of energy scheduled. All deviations from the schedule are settled through a 

regulatory pool account maintained by RLDCs; a net settlement where only the 

deviation payments are handled. 

(b) The settlement system shall be transparent, robust, scale-able (multi buyer/seller, inter 

connection with lower and upper pool systems) and dispute-free with integrity & probity 

possible and usage of state of the art techniques. The settlement computation details, 

applicable charges and operation of different regulatory pool accounts shall be in 

accordance with various regulations of the Commission.  

(c) The Implemented Schedule incorporating all before-the-fact changes in schedule shall 

be used as a reference for energy accounting.  

(d) Energy Accounts inter-alia shall indicate Declared Capability of generating stations, 

Entitlements, Requisitions, Scheduled loss, Scheduled transactions GNA and T-GNA 

and actual Interchange. 

(e) Assumptions, if any, in the accounts shall be clearly stated in Notes to the Accounts. 

(f) Each regional entity (whether a generating station, REGS, captive Power Plant, OA 

customer connected to ISTS, any other entity) in a region shall be a member of the 

regional pool and separately accountable for deviations. For cross border transactions, 
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the Settlement Nodal Agency (SNA) as appointed by the Government of India would 

be a member of the regional pool.  
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ANNEXURE - 7 
 

A. REPORTING REQUIREMENTS 
 

S. No. 
Entity 

Responsible 

Reporting Requirement and 

Frequency 
Relevant Regulation No. 

1. RPC  

 

Exception report of UFR 

(monthly) 

Operating Code: 

Regulation No. 29(13)(e) 

Annual Outage Plan(annual) Operating Code: 

Regulation No. 32(2)(a) 

Feedback Report to address 

potential violation of system 

operational limit (quarterly) 

Operating Code 

Regulation No. 33(8) 

Final report on grid disturbance 

(post grid disturbance) 

Operating Code 

Regulation No. 37(2)(f) 

2. CTU  All India transmission 

review(yearly) 

 Planned inter-regional and 

ISTS-STU power transfer 

capability for the next 3-5 

years(yearly) 

Resource Planning Code 

Regulation No. 5(4)(a) 

3. NLDC Forecast error (daily/day-ahead 

/ weekly / monthly and yearly) 

Operating Code 

Regulation 31(2)(h) 

Operational study (intra-day, 

Day-ahead/ weekly/ monthly/ 

yearly) 

Operating Code 

Regulation 31(1)(a), 31(1)(b) 

Operational analysis (post 

despatch) 

Operating Code: 

Regulation No. 37(1) 

Draft report of each grid 

disturbance / grid (post grid 

disturbance) 

Operating Code: 

Regulation No. 37(2)(f) 

Daily and monthly report of 

integrated grid performance 

(daily and monthly) 

Operating Code 

Regulation 38(1) 

4. RLDC Forecast error (daily/day-ahead 
/ weekly / monthly and yearly) 

Operating Code 

Regulation 31(2)(h) 

Operational study (Day-ahead/ 

weekly/ monthly/ yearly) 

Operating Code 

Regulation 31(1)(a), 31(1)(b) 

Operational analysis (post 

despatch) 

Operating Code: 

Regulation No. 37(1) 
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S. No. 
Entity 

Responsible 

Reporting Requirement and 

Frequency 
Relevant Regulation No. 

Draft report of each grid 

disturbance (post grid 

disturbance) 

Operating Code: 

Regulation No. 37(2)(f) 

Integrated grid performance 
(daily and monthly) 

Operating Code 

Regulation 38(2) 

Details of regional entity 
generating stations (quarterly) 

Scheduling and Despatch Code 

Regulation No. 45(1) 

5. SLDC Exception report of UFR 
(monthly) 

Operating Code: 

Regulation No. 29(13)(d) 

Forecast error (daily/day-

ahead/weekly/monthly and 

yearly) 

Operating Code 

Regulation 31(2)(h) 

Operational study (intra-day/ 

Day-ahead/ weekly/ monthly/ 

yearly) 

Operating Code 

Regulation 31(1)(a), 31(1)(b) 

Operational analysis (post 

despatch) 

Operating Code: 

Regulation No. 37(1) 

Flash report and detailed report 

on any grid disturbance (post 

grid disturbance) 

Operating Code: 

Regulation No. 37(2)(f) 

6. User Flash report and detailed report 

on any grid disturbance (post 

grid disturbance) 

Operating Code: 

Regulation No. 37(2)(b) 

PSS tuning report by 

generators (based on tuning 

requirements) 

Operating Code: 

Regulation No. 29(8) 

 

B. PROCEDURE DRAFTING REQUIREMENTS 
 

S. No. Entity 

Responsible 

Drafting Responsibilities Regulation No. 

1. RPC Common outage planning 

procedure 

Operating Code: 

Regulation No. 32(4) 

PSS tuning procedure Operating Code: 

Regulation No. 29(8) 

2. CTU All India transmission review  

Resource Planning Code 

Regulation No. 5(4)(a) 

Planned inter-regional and 

ISTS-STU power transfer 

capability for the next 3-5 

years 
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S. No. Entity 

Responsible 

Drafting Responsibilities Regulation No. 

3. NLDC Detailed procedure covering 

modalities for first time 

energization and integration 

of new or modified power 

system elements 

Connection Code 

Regulation No. 8(2) 

Operating procedure Operating Code: 

Regulation No. 28(3) 

Quantum of secondary / 

tertiary reserves 

Operating Code: 

Regulation No.  30 (11) (n), 30(12)(a) 

Assessment of secondary / 

tertiary reserves 

Operating Code 

Regulation No. 30 (11)(p) , 30(12)(d) 

Procedure for operational 

planning analysis, real-time 

monitoring, real-time 

assessments and format for 

data submission and updating 

Operating Code: 

Regulation No. 31 (1)(c) 

Template for Restoration 

Procedure 

Operating Code: 

Regulation No. 34 (1) 

4. RLDC Operating procedure Operating Code: 

Regulation No. 28(4) 

Procedure for operational 

planning analysis, real-time 

monitoring, real-time 

assessments and format for 

data submission and updating 

Operating Code: 

Regulation No. 31 (1)(c) 

Restoration Procedure Operating Code: 

Regulation No. 34 (1) 

5. SLDC Detailed procedure covering 

modalities for first time 

energization and integration 

of new or modified power 

system elements 

Connection Code 

Regulation No. 8(4) 

Operating procedure Operating Code: 

Regulation No. 28(5) 

Restoration Procedure Operating Code: 

Regulation No. 34 (1) 

6. Governing 

board of 

certifying 

Periodic capacity building, 

certification and recertification 

for system operators at 

NLDC, RLDC, SLDC and 

Operating Code: 

Regulation No. 41 
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S. No. Entity 

Responsible 

Drafting Responsibilities Regulation No. 

agency sub-LDC 

 

 

 



PCC-116 ERLDC-POSOCO page 118th July 2022

Draft IEGC 2022
Protection Code 

Annexure A.2.1



PCC-116 ERLDC-POSOCO page 218th July 2022

Protection Code

• General 

• Protection Protocol

• Protection Settings

• Protection Audit Plan

• System Protection Scheme (SPS)

• Recording Instruments



PCC-116 ERLDC-POSOCO page 318th July 2022

Protection Code : General

Uniform protection protocol for the users of the grid

▪ For proper co-ordination of protection system in order to isolate the faulty equipment and 

avoid unintended operation of protection system;

▪ To have a repository of protection system, settings and events at regional level; 

▪ Specifying timelines for submission of data;

▪ To ensure healthiness of recording equipment including time synchronization; and

▪ To provide for periodic audit of protection system.



PCC-116 ERLDC-POSOCO page 418th July 2022

Protection Code : Protection Protocol
All Users

• Provide and maintain effective protection system as per

• Back-up protection system to protect an element in the event of failure of the primary protection system.

RPC

• To develop/review/revise the protection protocol in consultation with the stakeholders in the concerned region

Guided by

• CEA Technical Standards for Construction,

• the CEA Technical Standards for Connectivity,

• CEA (Grid Standards) Regulations, 2010

• CEA (Measures relating to Safety and Electric Supply) Regulations, 2010

• CEA Technical Standards for Communication.

• Any other standards by CEA specified from time to time

Any protocol change depending on operational scenario

• Deliberation and approval of the concerned RPC.

Necessary protection Protection Protocol Intimation and Approval for Any change



PCC-116 ERLDC-POSOCO page 518th July 2022

Protection Code : Protection Settings
All Users

• Ensure correct and appropriate settings of protection as specified by RPC.

• Ensure proper coordinated protection settings.

• Furnish the protection settings to RPC.

• Obtain approval of the concerned RPC for (i) any revision in settings, and (ii) implementation of new protection

system

• Intimate to the concerned RPC about the changes implemented: within Fortnight

RPC

• Maintain a centralized database for grid elements connected to 220 kV and above

• Provide database access with different access rights

• Review of the protection settings

• Assess the requirement of revisions in protection settings and revise protection settings in consultation with

the stakeholders: At least once in a year.

• Carry necessary studies by RPC for protection coordination and inform User/STU/CTU/ : Twice a year

Protection Database Protection Review Study Intimation and Approval for Any change
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Protection Code : Protection Audit Plan
Types of protection audit : Internal and Third Party

Users

• Conduct annual internal protection audit: Rectification of findings and information to RPC.

• Conduct third-party protection audit for substations above 220 kV

• Once in Five years or earlier as advised by RPC

• Submit third-party audit report to RPC

• Action plan within one month after report submission to RPC/RLDC

• Submission of Annual audit plan for next financial year to RPC: 31st October

• Adhere to the annual audit plan and report compliance to RPC

RPC

• Event Analysis and identity substations and generating stations for third party protection audit

• User to complete audit within three months.

• Monitoring of Annual audit plan and compliance PC

Audit format provided

Internal &Third-party Audit Protection Audit Timeline Compliance Monitoring Audit Format
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Protection Code : Protection Audit Plan…
Users

• Submit protection performance indices to RPC (Monthly Basis for last month)

• Dependability Index

• Security Index

• Reliability Index

• Reasons for performance indices < 1 for individual element-wise protection system

• Action plan for corrective measures.

RPC

• Regular follow up on action plan

• RPC to approach commission for non-Compliance of protection protocol or failure to undertake identified

remedial action within the specified timelines,

Performance Indices Action Plan Monitoring and Follow-up Non-Compliance to CERC
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Protection Code : System Protection Scheme (SPS) 
& Recording Instruments

• SPS to have redundancies in measurement of input signals and communication paths involved up to the last

mile

• Users/SLDCs to report SPS operation within three days of operation to RPC/RLDC in format

• RPCs to perform regular dynamic studies and mock testing (at least once in a year) of SPSs

• Users shall keep the recording instruments (disturbance recorder and event logger) in proper working condition.

• Disturbance recorders to have time synchronization and a standard format for recording analogue and

digital signals which shall be included in the guidelines issued by the respective RPCs.

SPS Redundancy SPS study and Mock test plan DR Standardization



PCC-116 ERLDC-POSOCO page 918th July 2022

Thank You



 
घटना संख्या: 14-06-2022/1                                                                                     दिनांक: 28-06-2022 

Report on the grid event in Eastern Region (पूर्वी क्षेत्र में ग्रिड घटना पर ररपोटट) 
Summary of the event (घटना का साराांश):  
At 14:57 Hrs, due to snapping of  switchyard  illumination cable which first touched B-phase limb 

of narendrapur-1 Breaker and caused bus 1 fault and tripping of BUS -1 & then after 2 seconds it 

touched R-phase limb of narendrapur-2 breaker leading to fault in bus-2 & and all lines connected 

from the bus -1 tripped from the remote end on zone-2 and total power failure occurred at Atri 

S/s. Around 100 MW load loss at Atri, banki and Khurda reported by Odisha SLDC   

• Date / Time of disturbance: 14-06-2022 at 14:57 hrs 

• Event type: GD-1 

• Systems/ Subsystems affected: 220/132 kV Atri S/s 

• Load and Generation loss.  

o No generation loss occurred during the event. 

o Around 100 MW load loss reported during the event by Odisha SLDC 

 

Important Transmission Line/element if out (महत्र्वपूर्ट सांचरर् लाइने जो बांद है): 
• NIL 

 

Major elements tripped (प्रमुख ट्रिपपांग):  
 

• 220 kV Bus-1  
• 220KV-ATRI-PANDIABILI-D/C 
• 220KV-ATRI-NARENDRAPUR-D/C 
• 220 Kv Atri-Mendhasal-1 
• 220 Kv Atri-Infocity-1 
• 160 MVA ATR-1 & 2 

Annexure B.1



Network across the affected area (प्रभापर्वत क्षेत्र का नक्शा) 

 

Figure 1: SCADA snapshot of the system 

Relay indication and PMU observation (ररले सांकेत और पीएमय ूपयटर्वेक्षर्): 

     
                                            Figure 2: PMU snapshot of 400/220 kV Pandiabili S/s 

 



                             

 

                                                      Figure 3: SLD Schematic of ATRI  

समय नाम उप कें द्र 1 ररल ेसांकेत  उप कें द्र 2 ररल ेसांकेत पीएमयू पयटर्वेक्षर् 

14:57 

220KV-ATRI-PANDIABILI-1 
Tripped due to Bus bar 

operation of BUS-1 
 

First B phase fault 
which cleared within 
100 ms then after 2 
sec , R phase fault 
with fault clearance 
of 500 ms. 

220KV-ATRI-PANDIABILI-2 Zone-4 initiated z-1 ,R-N ,F/C-922A 

220KV-ATRI-NARENDRAPUR-

1 
Tripped due to Bus bar 

operation of BUS-1 
 

220KV-ATRI-NARENDRAPUR-

2 
Zone-4 initiated z-2 ,R-N ,F/C-10KA 

220 Kv Atri-Mendhasal-1 
Tripped due to Bus bar 

operation of BUS-1 
 

 220 Kv Atri- Infocity-1 Zone-4 initiated z-2 ,R-N ,F/C- 4.3A 

 160 MVA ATR-1 
Tripped due to Bus bar 

operation of BUS-1 
 

 160 MVA ATR-2 Not tripped Backup O/C 

Restoration (पूर्वाटर्वस्था की प्रप्तत) 

Transmission/Generation 
element name 

सांचरर् लाइन / पर्वधुत उत्पादन 

इकाईं का नाम 

Trip Date 

बांद होने की 
ततग्रथ 

Trip 
Time 

बांद होने 
का समय 

Restoration 
Date 

र्वापस आने 
की ततग्रथ 

Restoration 
time 

र्वापस आने का 
समय 

220KV-ATRI-PANDIABILI-1 14/06/2022 14:57 14/06/2022 16:49 



220KV-ATRI-PANDIABILI-2 14/06/2022 14:57 14/06/2022 16:57 

220KV-MENDHASAL-ATRI-1 14/06/2022 14:57 14/06/2022 15:50 

220KV-ATRI-NARENDRAPUR-1 14/06/2022 14:57 14/06/2022 17:11 
220KV-ATRI-NARENDRAPUR-1 14/06/2022 14:57 14/06/2022 17:12 

220KV MAIN BUS - 2 AT ATRI 14/06/2022 14:57 14/06/2022 15:50 

220KV MAIN BUS - 1 AT ATRI 14/06/2022 14:57 14/06/2022 16:49 

 

Analysis of the event (घटना का पर्वश्लेषर्) & Protection issue (सुरक्षा समस्या): 
• At 14:57:18 Hrs due to snapping of switchyard illumination cable which first touched B-

phase limb of narendrapur-1 Breaker and caused bus 1 fault and tripping of BUS -1 along 
with all the elements connected to it. 

• After 2 seconds at 14:57:20 Hrs cable further touched R-phase limb of narendrapur-2 
breaker leading to a bus fault , which is also clear from PMU signature. 

• Whether the fault which occurred with BUS-2 was Out of busbar Zone? Why Busbar did 
not operated. 

• All the lines connected at Bus-2 tripped from Remote end. Narendrapur -2 & Infocity 
tripped on zone-2 to clear the fault after 350 ms. while Pandiabili-2 tripped on zone-1.  

• But Backup Overcurrent of ATR-2 at Bus -2 tripped from 132 Kv side after 800 ms and 
fault was finally cleared. So total fault clearance time was approx. 800 ms . 

 

 

Non-compliance observed (पर्वतनयमन का गैर-अनपुालन): 

Issues Regulation Non-Compliance Utility 

DR/EL not provided within 
24 Hours 

1. IEGC 5.2 (r) 
2. CEA grid Standard 15.3 

OPTCL, PG Odisha 

Status of Reporting (ररपोट्रटिंग की प्स्थतत):  

• DR/EL received from OPTCL 
 

Annexure 1: Sequence of events recorded at ERLDC SCADA data at the time of 
the event. 
Sequence of event not recorded at time of event. 
 
 
  



Annexure 2: DR recorded  

 



BUS BAR FAULT ANALYSIS                        

220/132/33KV GRID SUB-STATION 
ATRI ON 14.06.2022

OPTCL 

Annexure B.1.1



Incident: Snapping of Switchyard Lighting Cable touched 220KV N.Pur 1 Bph-Pipe 

connected Breaker Terminal and then touched to adjacent Bay 220KV N.Pur-2 Rph Pipe connected 
Breaker Terminal.

Detail Explanation: For Switchyard Light, LT cable covered with PVC pipe had been laid on the Top of 

the STRUCTURE BEAM being tied with GI wires. In due course of wear and tear of the GI ties, the PVC pipe 
slackened and dropped down. So on its dropping path it touched to Bph of 220KV N.PUR 1 first and then 
touched to Rph of Adjacent 220KV N.PUR-2.      



Observations:

1. Switch Yard Light cable Touching to BPh of N.PUR-1, resulted on BUS-1 FAULT.
2. All the System connected on this BUS tripped successfully along with Bus-Coupler. 
3. But after 2 sec ( As recorded from PMU), when the snapped Cable touched to Rph of the adjacent 
Bay N.PUR-2 breaker towards Bus side , Non of the associated System connected to this BUS 
tripped. 
4. However, the system on the REMOTE end tripped with DP relay on ZONE-2 successfully.
5. DP relay at ATRI-end for all the Feeders on both BUSES initiated with REVERSE ZONE.
6. AUTO transformer-2 tripped on OVERLOAD from 132KV side.   

Discrepancies:

1. NON-TRIPPING OF BREAKERS FOR THE BUS-2 FAULT AT ATRI END.

2. ZONE-1 TRIPPING OF ATRI-2 AT PANDIABIL END on BPh-fault instead ZONE-2 
on R phase. 



160
MVA

AUTO-2

NARENDRA 

PUR-1
AUTO -1 MENDHASALPANDIABILI-1

NARENDRA

PUR-2
INFOCITY

PANDIABILI-2

BUS-1

BUS-2

220 KV BUS ARRANGEMENT 
CTR-1200/1

160 
MVA

Tripped on Z-1 at 

Remote with FC = 10KA

Bus-Bar-1 triggering 

= 38 mSec

Fault persisted for = 86mSec

Trip Time = 48mSec

All feeders initiated with DP on REV ZONE
B/C



160
MVA

AUTO-2

NARENDRA 

PUR-1
AUTO -1 MENDHASALPANDIABILI-1

NARENDRA

PUR-2
INFOCITY

PANDIABILI-2

BUS-1

BUS-2

220 KV BUS ARRANGEMENT 
CTR-1200/1

160 
MVA

BUS-BAR NOT initiated AT ATRI END

1. ALL FEEDERS TRIPPED ON ZONE-2 AT REMOTE END.

2. 132KV INTERCONNECTED LINKS TO SYSTEM  TRIPPED AT REMOTE END  



PRE FAULT LOAD FLOW DETAILS 

IMPORT LOAD EXPORT LOAD

PANDIABILI 

CKT-1/2

264 MW N.PUR-1/2 76 MW

MENDHSAL/ 

INFO 2

14 MW AUTO 1/2 202

BUS ZONE-1 FAULT DATA FROM  87CU (P741) 

IA(diff)   = 14.236 A                       IA(bias)   =   2147.0 A
IB(diff) = 13.466 A                     IB(bias) =    2464 A

IC(diff) =  8956.725 A                      IC(bias) =    9090.03 A

CHECK ZONE – DATA

ICK(diff)  = 20.52 kA                      ICK (bias) = 20.52 kA



FEEDER WISE TRIPPING DATA

FEEDER NAME LOCAL END ATRI REMOTE END 

BUS-1 BUS-2

N.PUR-1 87BB TRIP

21- Z4 INTIATE

- NO TRIP

P.BIL-1 87BB TRIP

21- Z4 INTIATE

- NO TRIP

MEDHASAL 87BB TRIP

21- Z4 INTIATE

- NO TRIP

AT-1 87BB TRIP

21- Z4 INTIATE

- NO TRIP

N.PUR-2 -- 21- Z4 INTIATE 21- Z2 TRIP (RN)

P.BIL-2 - 21- Z4 INTIATE 21-Z1 TRIP BN

INFO-2 - 21- Z4 INTIATE 21- Z2 TRIP (RN)

AT-2 - 67- OC 132KV 

DELAY TRIP

-



TECHNICAL ANALYSIS

1. Fault on BUS-1 successfully tripped all the system connected. 

2. Reason of ABNORMAL TRIPPING OF ATRI-2 FDR at remote P.Bil end and THE CURRENT 
participation for BB-2 calculation disturbed the feature. (As observed this severe current of 
10 KAmp reading at P.BIL end got measured as 2.888KA on the PU at ATRI end). 

3. Tripping on ZONE-1 on B Ph at P.Bil end is not getting established. 

4. At the same time current reaching to ATRI end of different value of lesser magnitude on 
PU also not established.    

5. The very next moment fault on R Phase of BUS-2 and NON-MEASUREMENT by respective PUs with 
NON-INTIATION OF BUS-BAR SCHEME are also not established. 

6. This NON-INTIATION of BUS-BAR ZONE-2 with fresh SINGLE BUS TOPOLOGY might be 
due to NON-REVIVAL/ NON-READINESS of CHECK ZONE MEASUREMENT within short 
action time. (As confirmed with OEM that, this may result if any abnormality gets happen 
in measurement Zone). 

7. However, REMOTE END BREAKERS SUCCESSFULLY TRIPPED with ZONE-2.   



ACTION TAKEN

1. The SWITCHYARD LIGHTING CABLE  was clamped and bolted properly. (Pic. Shown in next slide)

2. Setting, Configuration and Measurement Simulation for both ZONE-1/ 2 and Check Zone was done 
for BUS-BAR SCHEME for its functionality check and found in order. All the DR/ Event record Setting file 
was sent to OEM for the discrepancies if any and recommendations.

3. This typical case as resulted need to be simulated (ZONE-1 FAULT followed with Zone-2 fault 
just after 1 sec) to be done availing GRID SHUTDOWN or disabling the BB scheme in consultation 
with OEM team.  

4. All Relay ( DP+ BU + others) settings at ATRI end was checked and confirmed OK. 

5. SPECIAL SCHEME was planned to cause AUTO-MATIC LOACL LOAD OUTAGE FROM the system, 
in case of ANY AUTOS or CONNECTED 220 KV FEEDERS SUFFER OVERLOADING situation to avoid 
SYSTEM BLACKOUT.

6. This SCHEME is to cause OUTAGE OF MAJOR 132KV KHURDA LOAD + CHANDAPUR (Approx
of 80-100MW) from the system, as this 132/33 KV Grid operates with MENDHASAL system being in 
SYNCRONISED MODE with HTLS CONNECTIVITY link. (Explained in next Slide)         



PROPER CLAMPING OF PVC LIGHTING PIPE 

PVC PIPE PROPERLY 

CLAMPED WITH BOLTS 

PVC PIPE PROPERLY 

CLAMPED WITH BOLTS 
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ATRI- BUS1 220 
ARUGUL 132 

BANKI 132 

ATRI GRID SUB-STATION

CHANDAPUR 

ATRI- BUS2 220 

ATRI- 33KV  

ATRI- 132 KV BLACK OUT 

FAULT ON 220 KV BUS /132KV BUS 

AT 1

AT 2

FDR 1+ 3

FDR 2+ 4

N.PATNA 132 

P.BIL  -1 KHURDA 132 

MDSL1

MDSL 2

P.BIL -2 

SPECIAL NOTE: WE HAVE PLANNED, ADOPTION OF SIMILAR SCHEMES TO ALL OUR STRATEGIC

POWER HUBS AND IMPORTANT TRANSMISSION LINKS. FEW HAVE ALREADY BEEN ADOPTED AND

FEW OTHER TO BE DONE SOON

N.PUR1

N.PUR 2

MENDHASAL 132 
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“SINCERE THANKS TO ALMIGHTY ,

ALLOWING US TO LEARN OUT OF THE

INCIDENT



 
घटना संख्या: 20-06-2022/1                                                                                     दिनांक: 27-06-2022 

Report on the grid event in Eastern Region (पूर्वी क्षेत्र में ग्रिड घटना पर ररपोटट) 
Summary of the event (घटना का साराांश):  
 

At 16:30 Hrs, R_ph fault occurred in 400 kV New Duburi-Meramundali-2 & B_ph fault occurred in 

400 kV New Duburi-Meramundali-1. While clearing the fault of 400 kV New Duburi-Meramundali-

2, tie bay of the line at Meramundali remained stuck, which does not have LBB protection. This 

led to tripping of all elements in 400 kV Bus-1 at Meramundali. 400 kV JSPL S/s, 400 kV GMR (STU) 

S/s became dead. U#3 (350 MW) at GMR and U#1 (600 MW) at JITPL tripped. Total 890 MW 

generation loss occurred, and 15 MW net load loss occurred at JSPL.  

• Date / Time of disturbance: 20-06-2022 at 16:30 hrs 

• Event type: GD-1 

• Systems/ Subsystems affected: 400 kV JSPL, 400 kV GMR (STU), 400 kV Meramundali S/s 

• Load and Generation loss.  

o 890 generation loss at GMR and JITPL reported during the event. 

o 15 MW net load loss at JSPL reported during the event. 

 

Important Transmission Line/element if out (महत्र्वपूर्ट सांचरर् लाइने जो बांद है): 
• 400 kV Meramundali-TSTPP-1 

 

Major elements tripped (प्रमुख ट्रिपपांग):  
• 400 kV Meramundali-Angul D/c 

• 400 kV Meramundali-JSPL D/c 

• 400 kV Meramundali-New Duburi D/c 

• 400 kV Meramundali-Lapanga-2 

• 400 kV Meramundali-Mendhasal-1 

• 400 kV Meramundali-GMR (STU) 

• 400/220 kV ICT-1 at Meramundali 

• 125 MVAr Bus Reactor-1 at Meramundali 

• 350 MW U#3 at GMR 

• 600 MW U#1 at JITPL 

 

Annexure B.2



Network across the affected area (प्रभापर्वत क्षेत्र का नक्शा) 

 
Figure 1: Network across the affected area 

 

 

Figure 2: SCADA snapshot of the system 



Relay indication and PMU observation (ररले सांकेत और पीएमय ूपयटर्वेक्षर्): 

समय नाम उप कें द्र 1 ररल ेसांकेत  उप कें द्र 2 ररल ेसांकेत पीएमयू पयटर्वेक्षर् 

16:30 

400 kV Meramundali-New 
Duburi-1 

Meramundali: B_N, Ir: 
1.18 kA, Iy: 0.85 kA 

New Duburi: B_N, 5.34 
kA. A/r unsuccessful 

Stepped dip in R_ph 
voltage at 
Meramundali. 
Maximum 130 kV 
dip in R_ph voltage 
observed. Fault 
clearance time: 3.6 
sec 

400 kV Meramundali-New 
Duburi-2 

Meramundali: R_N, 
7.23 kA 

New Duburi: R_N, 5.77 
kA, A/r unsuccessful 

400 kV Meramundali-
Lapanga-2 

Meramundali: 
Tripped at 17:12 hrs 

on O/V 

Lapanga: R_N, 1.26 kA, 
Zone-3 

400 kV Meramundali-
Mendhasal-1 

Meramundali: Didn’t 
trip 

Mendhasal: R_N, Zone-
3 

400 kV Meramundali-JSPL 
D/c 

Meramundali: Didn’t 
trip 

JSPL: DEF operated 

400 kV Meramundali-
GMR-1 

Meramundali: DT 
received 

GMR: O/V St.2 

400 kV Meramundali-
Angul-1 

Meramundali: DT 
received 

Angul: DEF operated 

400 kV Meramundali-
Angul-2 

Meramundali: DT 
received 

Angul: DEF operated 

400/220 kV ICT-1 at 
Meramundali 

Meramundali: Tripped from 220 kV side only 

125 MVAr Bus Reactor-1 
at Meramundali 

Meramundali: Back Up impedance operated 

350 MW U#3 at GMR Loss of evacuation path 

600 MW U#1 at JITPL GT tripped on SEF 

 

 
Figure 3: PMU snapshot of 400 kV Bus 2 Voltage at Meramundali 



 
 

 
 
 

 
Figure 4: PMU snapshot of 400 kV Bus 1 Voltage at Meramundali 

 
Figure 5: PMU snapshot of 400 kV New Duburi-Meramundali-2 Current at Meramundali 



 

Restoration (पूर्वाटर्वस्था की प्रप्तत): 

Transmission/Generation element name Restoration time 

400 kV Meramundali-New Duburi-1 17:59 

400 kV Meramundali-New Duburi-2 18:30 

400 kV Meramundali-Lapanga-2 17:26 

400 kV Meramundali-Mendhasal-1 17:44 

400 kV Meramundali-JSPL D/c 17:10 

400 kV Meramundali-GMR-1 17:10 

400 kV Meramundali-Angul-1 17:21 

400 kV Meramundali-Angul-2 17:21 

400/220 kV ICT-1 at Meramundali 17:41 

125 MVAr Bus Reactor-1 at Meramundali 17:31 

350 MW U#3 at GMR 16:45 (21.06.2022) 

600 MW U#1 at JITPL 16:40 (25.06.2022) 

 

Analysis of the event (घटना का पर्वश्लेषर्): 

 

 
 

 

 

 



Sequence of Events (As per PMU data):  

 

Time Name of the element Remarks 

16:30:53.320 

(T+100 msec) 

400 kV New Duburi-

Meramundali-1 

Fault in B_ph from New Duburi end in 

Zone-1. A/r attempt taken after 330 

msec which was unsuccessful 

 

Fault in R_B_ph from Meramundali 

end in Zone-1, cleared within 100 msec 

16:30:53.320 

(T+3.6 sec) 

400 kV New Duburi-

Meramundali-2 

Fault in R_ph. Unsuccessful A/r 

attempt from New Duburi after 330 

msec.  

 

Tie bay at Meramundali didn’t open 

due to low SF6. Tie-LBB protection is 

not available at Meramundali. Fault 

persisted for 3.6 seconds 

16:30:54.520 

(T+1.2 sec) 

400 kV Meramundali-GMR-1 DT received at Meramundali. 

Tripped from GMR on O/V 

16:30:54.620 

(T+1.3 sec) 

400 kV Meramundali-JSPL D/c Both lines tripped from JSPL end only 

on DEF 

16:30:54.820 

(T+1.5 sec) 

400 kV Meramundali-Angul-1 Tripped on DEF at Angul. DT received 

at Meramundali 

16:30:55.020 

(T+1.7 sec) 

600 MW U#1 at JITPL GT Tripped on SEF 

16:30:55.320 (T+2 

sec) 

400 kV Meramundali-Angul-2 Tripped on DEF at Angul. DT received 

at Meramundali 

16:30:56.720 

(T+3.4 sec) 

400 kV Meramundali-Lapanga-

2 

Tripped from Lapanga in Zone-3. 

Tripped from Meramundali at 17:12 

Hrs on O/V 

16:30:56.920 

(T+3.6 sec) 

400 kV Meramundali-

Mendhasal-1 

Tripped from Mendhasal only in Zone-

3 

 

• 400/220 kV ICT-1 at Meramundali tripped from 220 kV side only. 

• 125 MVAr Bus Reactor-1 tripped on Back-Up impedance protection. 

• U#3 at GMR tripped due to loss of evacuation path. 

• Sequence of operation of above three elements couldn’t be ascertained due to non-

availability of DRs.  

• Fault was finally isolated after tripping of 400 kV Meramundali-Mendhasal-1 from remote 

end. All other bays connected to 400 kV Bus-1 except Mendhasal-1 tripped by this time.  

• 400 kV Meramundali-Mendhasal-2 and 400 kV Meramundali-Lapanga-1 remained in 

service as these were connected to Bus-2 at Meramundali and fault was electrically isolated 

by tripping of all tie bays except the stuck one.  

 

 

 



Protection issues & Recommendations (सुरक्षा समस्याएां और सुझार्व): 

• Whether SF6 low alarm persisting before the fault? OPTCL to explain. 

• LBB protection of tie-bay of 400 kV Meramundali-New Duburi may be put in service at the 
earliest at Meramundali. Status of LBB protection of all tie bays at Meramundali maybe 
updated. OPTCL to explain. 

• O/V st.2 setting at GMR is kept at 125%. Rise in healthy phase went beyond 125%. In the 
past events at Meramundali, voltage in healthy phase became very high during any fault. 
Earthing audit was recommended for Meramundali. Status of the same maybe updated. 
OPTCL to explain. 

• SEF settings of GT of JITPL to be reviewed. It should be co-ordinated with 400 kV Angul-
JITPL lines such that lines should trip first on DEF. JITPL to explain.  

• A/r dead time for 400 kV New Duburi-Meramundali D/c at New Duburi is set at 330 msec. 
May be revised to 1 second. OPTCL to explain. 

• Possibility of enabling carrier aided DEF may be explored in all lines.  

• DR digital channels at Meramundali may be configured properly. 
 

Non-compliance observed (पर्वननयमन का गैर-अनपुालन): 

Issues Regulation Non-Compliance Utility 

DR/EL not provided within 
24 Hours 

1. IEGC 5.2 (r) 
2. CEA grid Standard 15.3 

OPTCL, PG Odisha 
Projects, GKEL, 
JTIPL 

Status of Reporting (ररपोट्रटिंग की प्स्थनत):  

• Complete DR/EL yet to be received from OPTCL 

• DR/EL yet to be received from PG Odisha projects, GKEL, JITPL 
 

 
  



Annexure 1: Sequence of events recorded at ERLDC SCADA data at the time of 
the event 

TIME STATION DESCRIPTION STATUS 

16:30:55.050 JITPL_PG 400_Unit1_Main_CB Open 

16:30:55.168 ANGUL_PG 400_MERAM_GR_1_Main_Bus_R1_Tie Open 

16:30:55.670 JITPL_PG 400_ANGUL_PG_1_Unit1_Tie Open 

16:30:55.916 ANGUL_PG 400_MERAM_GR_1_Main_CB Open 

16:30:55.936 ANGUL_PG 400_Main_Bus_R2_MERAM_GR_2_Tie Open 

16:30:56.256 ANGUL_PG 400_MERAM_GR_2_Main_CB Open 

 

Annexure 2: DR recorded  
 
DR of 400 kV Meramundali-New Duburi-2 (Meramundali) 

 

 

 
 



DR of 400 kV Meramundali-New Duburi-2 (New Duburi) 

 

 

 
 
  



DR of 400 kV Meramundali-New Duburi-1 (Meramundali) 

 

 

 
  



DR of 400 kV Meramundali-New Duburi-1 (New Duburi) 

 

 

 
 
 
 
  



DR of 400 kV Meramundali-Lapanga-2 (Lapanga) 
 

 

 

 
  



DR of 400 kV Meramundali-GMR-1 (Meramundali) 

 

 

 
 

  



DR of 400 kV Meramundali-Angul-1 (Meramundali) 

 

 

 
 
  



DR of 400 kV Meramundali-Angul-2 (Meramundali) 

 

 

 



Disturbance at 
400/220/132/33 kV Meramundali 

GSS on 20.06.2022.

(OPTCL) 

Annexure B.2.1



R PH Fault on 400kV Meramundali-duburi-2 line caused successful

tripping of Main breaker, but Tie breaker didn’t. In turn all the

Associated feeders tripped from Remote end.

Another simultaneous B PH FAULT on 400kV Meramundali-duburi-1,

caused successful tripping of both Main and TIE breaker

Detail Incident:

1. Non-tripping of Tie breaker, persistence of FAULT resulted in

tripping of Mendhasal-1 & Lapanga-2 from remote end in Zone-3.

2. 400kV Angul-1 and Angul-2 (Kaniha) tripped at remote end on

DEF and DT sent to Meramundali end.

2. 400kV JSPL-1 and JSPL-2 tripped at remote end on DEF and NOT

TRIPPED at Meramundali end.

3. 400kV GMR tripped on O/V and ICT-1 Tripped on Dir E/F.

INCIDENCES.



BUS 1
400 KV

BUS 2
400 KV
ANGUL-1LAPANGA-2

FUTURE BAY 

401 TIE CB

FAULT CONDITION ON 20.06.2022

MENDHASAL-1 DUBURI -2
402 TIE CB

403 TIE CB
ANGUL-2 LAPANGA-1

404 TIE CB

408 TIE CB

DUBURI-1

JSPL-1

MENDHASAL-2

JSPL-2

406 TIE CB

407 TIE CB

ICT-1

GMR

405 TIE CB
KANIHA-1

REACTORREACTOR

REACTOR

ICT-2

BUS REACTOR 





1. Fault on  at R phase 400kv Meramundali-Duburi-2 feeder caused tripping of 
Main breaker not Tie breaker due to SF6 Lockout condition.  

2. Fault persisted and reflected to BUS-1. Now LBB could have operated with its 
feature of RE_TRIP and BACK _TRIP. But due to Faulty Tie LBB, relay didn’t initiate 
and fault persisted through Bus-1 and BUS-2 till bus became DEAD. 

3. So, All the feeders on BUS_1 and BUS-2 started actuating from remote end 
except MENDHASAL-2. Because there had been another Bph fault on DUBURI_1 
circuit, which has successfully tripped its MAIN and TIE CB on DIA- 404. 

4. Mendhasal-1 and Lapanga-2 tripped on Zone-3 from Remote, NO TRIP AT 
MRNDL

4. GMR tripped at MRNDL end with over voltage with DT sent to GMR end. But 
GMR end breakers did not operate ( ? ). DP didn’t trip ( ?). 



5. 400KV Angul-1 (or Bolangir) and Angul-2 (or Kaniha-2)  tripped at 
their ends with DEF (more than 1200ms)  and DT being received at 
MRDL end & both side breakers operated. DP didn’t trip ( ?) . 

6. 400KV JSPL-1 and 2 tripped at their end with Directional E/F (more than 

1300ms). At Meramundali end breaker was in closed condition. DP 
didn’t trip ( ? ) and DT not sent (?)

7. 400/220KV 315MVA ICT-1 tripped with Directional E/F (nearly 1190ms) 

of 220KV side and became out of service. (NO ICT-2 in System, 

Transformer in commissioning stage) 

8. 400KV MRDL-Duburi-1 Line tripped at Meramundali end in Zone-2. 

Other end also tripped.

9. After tripping of all feeders of Bus-1 at MRDL end or other ends, 

Meramundali 400kVBus-1 became dead.125MVAR bus reactor 

tripped with back up impedance relay due to absence of bus 

voltage.



10. After of 400KV Bus-1 became completely dead, the fault got 

cleared after 3sec (apprx.).

11. The faulty Tie Breaker of Dia No. 402 & its related control & 

annunciation circuits were thoroughly checked. The density monitor 

of R-phase pole and micro switch of the Tie Breaker was 

suspected faulty and there was leakage of SF6 from the valve.





YES, SF6 LOW ALARM and NEXT LOCKOUT was persisted, but DUE TO FAULTY
MICROSWITCH, related CIRCUIT didn’t activate and GAS LEVEL on FAULTY DENSITY
MONITOR was showing OK, led confusion to the GRID PERSONNEL

1. On Detail Checking, LBB relays of Dia- 2, 4 & 8 (SIEMENS-7SV121) were 
found FAULTY, procurement action under process.

2. But our next action shall be LBB with BUS-BAR integrated LOGIC, 
configuring LBB initiation from existing BACK-UP relay with feature of 
RE-TRIP and BACK TRIP.



1. YES, EARTHING AUDIT WAS CONDUCTED BY CPRI, DRAFT REPORT RECEIVED
FOR REVIEW. However, STRENGTHEN OF EARTHING HAVE ALREADY BEEN
STARTED AS PER THE RECOMMENDATION.

2. OV SETTINGS, CONFIGURATION AND CHECKING OF RESET WITH PROPER RAMP
DOWN VALUE TO BE DONE AND MADE SET RIGHT AS PER SYSTEM
REQUIREMENT.

YES, ABSOLUTELY CORRECT, DEAD TIME TO BE OF 1 SEC.

To be Co-ordinated with LBB timing and POLE DISCREPANCY TIME. Shall be 
reviewed and set as per recommendations for all associated DP relays



1. Procurement & Replacement of all the faulty tie LBB relays 
of Dia- 2, 4 & 8 (SIEMENS-7SV121) are under process.

2. LBB with BUS-BAR integrated LOGIC shall be implemented 
with configuration from existing BACK-UP relay.

3. Detail PROTECTION AUDIT for MERAMUNDALI and 
associated LINKS/ STATIONS to be checked.

4. Emphasis on AR feature, OVER-VOLTAGE, LBB, BB at MRDL 
end and DP RELAY CONFIGURATION AT REMOTE end to be 
re-visited. 

5. Integrated TRIPPING SPECIAL SCHEME shall be in force on 
studying the detail LOAD FLOW at MRDL.    

6. The suspected faulty R-phase Density Monitor and micro 
switch was replaced, valve tightened and SF6 Gas was filled 
in the limb. Further leakage of SF6 is under observation. 
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“SINCERE THANKS TO ALMIGHTY ,

ALLOWING US TO LEARN OUT OF THE

INCIDENT



THANK YOU



220 kV Daltonganj Busbar Trip

22.06.2022

Annexure B.3



SLD 220 kV Daltonganj



Fault Occurrence

• Flashover occurred in R_ph pilot insulator of 
bus CVT dropper of 220 kV Bus2 during heavy 
lightening, storm on 22.06.22 at 15:25

• Accordingly, bus fault occurred. Bus bar 
protection operated tripping both bus

• As per DR, 8kA differential current observed in 
Main and Check Zone in R-ph.



Bus-2 R phase CVT dropper flashover 





OUTAGES

1. 220KV BUS-I 
2. 220KV BUS-II
3. 400/220/33KV 315 MVA ICT-I FROM IV SIDE
4. 400/220/33KV 315 MVA ICT-II FROM IV SIDE
5. 220/132/33 KV 160MVA ATR-I FROM HV SIDE
6. 220/132/33 KV 160MVA ATR-II FROM HV SIDE
7. 220KV DALTONGANJ-CHATRA-I &II
8. 220KV DALTONGANJ-GARHWA-I &II
9. 220KV BUS COUPLER BAY





Dynamic SLD of Busbar



Fault Analysis

• In dynamic SLD of bus-bar, status all three isolators and 
CB of TBC Bay was in closed position. While in actual it 
was open.

• As per the internal logic of PU relay, if the isolator 
status is not reporting then it will consider it as closed 
and accordingly the PU sensed the status of both 
isolators as closed though both the isolators were 
physically open

• Accordingly, zone 1 and zone 2  got merged.
• No positive voltage was found on the TBs of CB status 

due to faulty cable.



Fault Occurrence- No positive voltage 
observed on marked TBs.



Corrective Action

• The faulty cable was changed to extend the 
positive thereby the zone status was made as 
per actual.

• SCADA integration of the isolator position for 
bus bar has been done so that the same can 
be monitored from remote.



 
घटना संख्या: 17-06-2022/1                                                                                     दिनांक: 28-06-2022 

Report on the grid event in Eastern Region (पूर्वी क्षेत्र में ग्रिड घटना पर ररपोटट) 
Summary of the event (घटना का साराांश):  
At 11:36 Hrs, 220 kV Daltonganj-Chatra D/c tripped due to R_N fault leading to total power failure 

at 220/132 kV Chatra S/s. Load loss of 20 MW reported during the event by Jharkhand SLDC. 

Inclement weather reported at Daltonganj and Chatra.  

• Date / Time of disturbance: 17-06-2022 at 11:36 hrs 

• Event type: GD-1 

• Systems/ Subsystems affected: 220/132 kV Chatra 

• Load and Generation loss.  

o No generation loss was reported during the event. 

o Around 20 MW load loss reported during the event at Chatra by Jharkhand SLDC. 

 

Important Transmission Line/element if out (महत्र्वपूर्ट सांचरर् लाइने जो बांद है): 
• NIL 

Major elements tripped (प्रमुख ट्रिपपांग):  
• 220 kV Daltonganj-Chatra D/c 

 

Network across the affected area (प्रभापर्वत क्षेत्र का नक्शा) 

 
Figure 1: Network across the affected area 

 

Annexure B.4.A



 

Figure 2: SCADA snapshot of the system 

Relay indication and PMU observation (रिले संकेत औि पीएमय ूपययवेक्षण): 

समय नाम उप कें द्र 1 ररल ेसांकेत  उप कें द्र 2 ररल ेसांकेत पीएमयू पयटर्वेक्षर् 

11:36 

220 kV Daltonagnj-Chatra-
1 

Daltonganj: R_N, 3.5 
km, 6.11 kA 

Chatra: R_N, 339.54 
km, 0.163 kA 

90 kV dip in R-ph 
voltage at 
Daltonganj S/s. Fault 
clearance time 100 
msec 

220 kV Daltonagnj-Chatra-
2 

Daltonganj: R_N, 0.82 
kA 

Didn’t trip 

 

 
Figure 3: PMU snapshot of 400/220 kV Daltonganj S/s 

Restoration (पूर्वाटर्वस्था की प्रप्तत) 

Transmission/Generation element name Restoration time 

220 kV Daltonganj-Chatra-1                       14:36 

220 kV Daltonganj-Chatra-2 14:00 

 



Analysis of the event (घटना का पर्वश्लेषर्) & Protection issue (सुरक्षा समस्या): 
• 220 kV Daltonganj-Chatra-1 tripped from both ends within 100 msec due to R_N fault. 

However as reported, fault was seen at 339.54 km from Chatra (Boundary of Zone-3). Three 

phase tripping occurred from both ends. Whether A/r was in service? JUSNL/PG ER-1 may 

explain.  

• 220 kV Daltonganj-Chatra-2 tripped from Daltonganj end only within 100 msec. Reason of 

tripping is not clear as DR channels are not configured. JUSNL and PG ER-1 may explain.  

• JUSNL to confirm whether current reversal guard has been activated in both lines.  

• 220 kV Daltonganj-Chatra D/c is tripping frequently. Immediate action maybe taken to clear 

RoW. JUSNL may explain.  

• DR channels of both lines to be configured at both ends.  

 

 

Non-compliance observed (पर्वननयमन का गैर-अनपुालन): 

Issues Regulation Non-Compliance Utility 

DR/EL not provided within 
24 Hours 

1. IEGC 5.2 (r) 
2. CEA grid Standard 15.3 

PG ER-I, JUSNL 

Status of Reporting (ररपोट्रटिंग की प्स्थनत):  

• DR/EL yet to be received from JUSNL. 
  



Annexure 1: Sequence of events recorded at ERLDC SCADA data at the time of 
the event. 

TIME STATION DESCRIPTION STATUS 

11:36:25.137 DALTN_PG 220_LATHEHAR_1_CB Open 

11:36:25.179 DALTN_PG 220_LATHEHAR_2_CB Open 

 
 

Annexure 2: DR recorded  
 

DR of 220 kV Daltonganj-Chatra-1 (Daltonganj end) 

 

 

 
 

 



 

 

 

 
DR of 220 kV Daltonganj-Chatra-2 (Daltonganj end) 
 

 

 

 

Which relay 

operated? 



 
घटना संख्या: 18-06-2022/1                                                                                     दिनांक: 28-06-2022 

Report on the grid event in Eastern Region (पूर्वी क्षेत्र में ग्रिड घटना पर ररपोटट) 
Summary of the event (घटना का साराांश):  
At 09:05 Hrs, 220 kV Daltonganj-Chatra D/c tripped due to B_N fault leading to total power failure 

at 220/132 kV Chatra S/s. Load loss of 15 MW reported during the event by Jharkhand SLDC.  

Inclement weather reported during the event at Daltonganj and Chatra.  

Date / Time of disturbance: 18-06-2022 at 09:05 hrs 

• Event type: GD-1 

• Systems/ Subsystems affected: 220/132 kV Chatra 

• Load and Generation loss.  

o No generation loss was reported during the event. 

o Around 15 MW load loss reported during the event at Chatra by Jharkhand SLDC. 

 

Important Transmission Line/element if out (महत्र्वपूर्ट सांचरर् लाइने जो बांद है): 
• NIL 

Major elements tripped (प्रमुख ट्रिपपांग):  
• 220 kV Daltonganj-Chatra D/c 

 

Network across the affected area (प्रभापर्वत क्षेत्र का नक्शा) 

 
Figure 1: Network across the affected area 

 

Annexure B.4.B



 

Figure 2: SCADA snapshot of the system 

Relay indication and PMU observation (रिले संकेत औि पीएमय ूपययवेक्षण): 

समय नाम उप कें द्र 1 ररल ेसांकेत  उप कें द्र 2 ररल ेसांकेत पीएमयू पयटर्वेक्षर् 

09:05 

220 kV Daltonagnj-Chatra-
1 

Daltonganj: B_N, 0.82 
kA 

Chatra: Didn’t trip 
43 kV dip in B_ph 
voltage at 
Daltonganj. Fault 
clearance time: 100 
msec 

220 kV Daltonagnj-Chatra-
2 

Daltonganj: B_N, 7.17 
km, 4.25 kA 

Chatra: B_N, Zone-2, 
0.38 kA 

 

 
Figure 3: PMU snapshot of 400/220 kV Daltonganj S/s 

Restoration (पूर्वाटर्वस्था की प्रप्तत) 

Transmission/Generation element name Restoration time 

220 kV Daltonganj-Chatra-1                       09:55 

220 kV Daltonganj-Chatra-2 16:13 



 

Analysis of the event (घटना का पर्वश्लेषर्) & Protection issue (सुरक्षा समस्या): 
• 220 kV Daltonganj-Garhwa-2 tripped from both ends within 100 msec. Three phase tripping 

occurred from both ends. Whether A/r in service or not? JUSNL/PG ER-1 may explain.  

• Same fault was seen by Ckt-1 in Zone-2 and all three phases of this line tripped from 

Daltonganj only within 100 msec. Ckt-1 should not trip immediately for fault in parallel line. 

JUSNL to confirm whether current reversal guard has been enabled in both lines.  

• 220 kV Daltonganj-Chatra D/c is tripping frequently. Immediate action may be taken to clear 

RoW. JUSNL may explain.  

• DR from Chatra end was not available.  

• DR channels of both lines to be configured at both ends. 

 

 

Non-compliance observed (पर्वननयमन का गैर-अनपुालन): 

Issues Regulation Non-Compliance Utility 

DR/EL not provided within 
24 Hours 

1. IEGC 5.2 (r) 
2. CEA grid Standard 15.3 

PG ER-1, JUSNL 

Status of Reporting (ररपोट्रटिंग की प्स्थनत):  

• DR/EL yet to be received from JUSNL 
  



Annexure 1: Sequence of events recorded at ERLDC SCADA data at the time of 
the event. 

TIME STATION DESCRIPTION STATUS 

9:05:25.272 DALTN_PG 220_LATHEHAR_2_CB Open 

9:05:25.341 DALTN_PG 220_LATHEHAR_1_CB Open 

 
 

Annexure 2: DR recorded  
 

DR of 220 kV Daltonganj-Chatra-I (Daltonganj end) 

 

 
 



 
 
 
 
DR of 220 kV Daltonganj-Chatra-2 (Daltonganj end) 

 

 

 
 



Gist of discussion on Blackout of 220 kV Barauni TPS  

held on 12th July 2022 

Introduction: 220 kV Barauni TPS (2 X 250 MW) is connected with grid via 220 kV Barauni-

Begusarai D/C, 220 kV Barauni-Mokama-Bihar sharif D/C and 220 kV Barauni-Hazipur D/C. 

Out of these 220 kV Barauni-Hazipur one circuit is at present out on tower collapse and 

expected by 22-25 July 2022.  

Present Grid condition and connectivity: At present, the maximum generation of 220 kV 

Barauni Power plant is being going through 220 kV Barauni-Begusarai D/C which is having a 

short length (16 km/ckt). 220/132 kV Mokama (BGCL) substation being radially fed from 

Barauni with 40 MW load. 220 kV Mokama-Bihar Sharif D/C section is kept out for loading 

control on 220 kV Barauni-Begusarai D/C as power flows from Bihar sharif to Mokama and 

Barauni with Bihar Sharif (PG) being a strong source. NTPC Barauni has requested Bihar 

SLDC to keep the 220 kV Barauni-Hazipur D/C loading between 150 MW/ckt due to which 

Bihar SLDC keep the 220 kV Bihar Sharif-Mokama D/C out. NTPC is of the view that this line 

if loaded above more than 175 MW will result in hot spots and their tripping on fault.  

With this scenario with full generation at Barauni, 220 kV Barauni-Begusarai D/C will carry 

more than 150 MW each and thus it is still not N-1 reliable as due to short line one ckt 

tripping will have ~100 % high sensitivity on other circuit causing it to overload and trip. This 

may also cause permanent damage if loading persists for more duration. If these two 

circuits trip then the whole power will get shifted to 220 kV Hazipur-Barauni one circuit 

(other is out) leading to its tripping on overcurrent and islanding and blackout of Barauni 

power plant. 

 

Figure: Present Operating scenario of 220 kV Barauni power plant 

Annexure B.6



Meeting Summary: In last three months, three events of Barauni TPS blackout have 

occurred (19 May, 6 July and 11 July 2022). One meeting was conveyed to discuss these 

events on 12 July 2022 by ERLDC. Members from Bihar SLDC, BSPTCL CRITL, BGCL, NTPC 

Barauni, NTPC Patna RHQ and ERPC participated in the discussion. 

Following major issues have been observed during the discussion of events: 

1. Non-availability of bus bar protection at 220 kV as well as 132 kV levels at 220/132 

kV Begusarai, 220 kV Hazipur and 220 kV Bihar Sharif substations of BSPTCL 

2. Lack of protection coordination causing in-distinguished tripping during 132 kV faults 

at the 220/132 kV Begusarai substation. (Non-direction backup protection time 

setting is lower compared to IDMT characteristics of 220/132 kV ICTs) 

3. Equipment failure (Jumper snapping, CT failure) at 220/132 kV Begusarai substation 

4. Concern by NTPC on Load carrying capacity of 220 kV ACSR Zebra conductor for 220 

kV Barauni-Begusarai D/C (Limit provided is 175 MW/Ckt) while conductors are rated 

for 210-220 MW/ckt. 

5. Outage of 220 kV Bihar Sharif-Mokama D/C for loading control on 220 kV Barauni-

Begusarai D/C 

6. Restoration of 220 kV Barauni-Hazipur one circuit which is out on tower collapse. 

Following are the major outcome of the meeting discussion for short-term and long term 

measures:  

Short term measures  

1. Restoration of 220 kV Barauni-Hazipur circuit which is out on tower collapse by 23-

25 July 2022 (As per SLDC Bihar) 

2. SLDC to carry out study of Barauni power plant and nearby system for peak and off-

peak scenario (High hydro/low Hydro) following condition (N-1 as well N-1-1) 

a. 220 kV Bihar Sharif-Mokama D/C in service with existing system  

b. All ckts from Barauni available (6 ckts) with 220 kV Bihar Sharif-Mokama D/C 

in service 

c. Present plan for Barauni + 220 kV Saharsa-Begusarai D/C 

SLDC to check whether with fast generation reduction or one unit tripping system 

can be controlled or not and decide on operational philosophy. 

3. SLDC to check load segregation at 220 kV Begusarai substation to reduce loading on 

220 kV Barauni- Begusarai D/C. 

4. NTPC Barauni to check HP-LP bypass scheme and share unit performance during 

islanding (MW/MVAR/Frequency for both units). What would be scheme and how 

much load is required for house load operation of NTPC Barauni power plant in case 

of system islanding?  

5. Protection reviews and audit of Begusarai and O&M rectification  



Long term measures  

1. Reconductoring of 220 kV Begusarai-Barauni D/C with HTLS 

2. Installation of bus bar protection at 220 kV as well as 132 kV levels at 220/132 kV 

Begusarai, 220 kV Hazipur and 220 kV Bihar Sharif substations of BSPTCL 

3. Review of 220 kV Barauni-Hazipur D/C for tower collapse due to its long span near 

river Ganga and requirement of pile foundation to reduce probability of tower 

collapse in future. 
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1

400 KV 

BARIPA

DA-

JAMSH

EDPUR-

1 06-02-2022 18:35 06-03-2022 03:55

Jamshedpur: B_N, 

96 km, 3.58 kA

B-

Earth 100

A/r failed 

after 1 sec No Yes

400 KV BPD-Jamshedpur Line A/R 

unsuccessful and line tripped due to B 

phase LA failure.

 

1) Zone-1, B-phase trip occured, Main & 

Tie CB, B-pole opened at  18:35:12.112 

hours & 18:35:12.096 hours respectively. 

2) After opening of B pole, Main CB, PD 

relay maloperated at 18:35:12.150  hours 

and other 2 poles tripped at 18:35:12.178 

hours.

3) After priority closing waiting time, Tie 

bay A/R signal initiated from A/R  relay & 

Tie CB, B pole closed at 18:35:14.299 hrs. 

4) After closing of B pole of Tie CB, B 

phase LA bursted and again B phase to  

ground fault occurred with 16 kA fault 

current in B phase.

5) Due to immediate subsequent fault, 

Main-1 SOTF trip occurred and all 3 

poles of Tie CB tripped.

2

220 KV 

DARBH

ANGA 

(DMTCL

)-

MOTIPU

R-2 06-09-2022 01:15 06-09-2022 01:36

Darbhanga: 

B_N, 130.9 

km, 1.267 

kA

B-

Earth 100

A/r 

successful 

from 

Motipur

No Yes

A/R Successful at Motipur (BSPTCL) end.



3

220 KV 

SAHAR

SA-

KHAGA

RIA-1 06-09-2022 04:24 06-09-2022 07:18

Khagaria: Master 

Trip

No 

fault NA

Fault in Ckt-

2. LBB 

operated at 

Khagaria

Ye

s
Yes

4

220 KV 

SAHAR

SA-

KHAGA

RIA-2 06-09-2022 04:24 06-09-2022 06:49

Saharsa: 

Y_N, 16.2 

km, 6.146 

kA

Y-

Earth 100

DT 

received at 

Saharsa. 

LBB at 

Khagaria at 

operated. 

BSPTCL 

may explain

Ye

s
Yes

5

220 KV 

NEW 

PURNE

A-

KHAGA

RIA-1 06-09-2022 04:24 06-09-2022 06:44

New 

Purnea: 

Didn't trip

Khagaria: Master 

Trip

No 

fault NA

Fault in 

Saharsa-

Khagaria-2. 

LBB 

operated at 

Khagaria

Ye

s
Yes

6

220 KV 

NEW 

PURNE

A-

KHAGA

RIA-2 06-09-2022 04:24 06-09-2022 07:24

New 

Purnea: 

Didn't trip

Khagaria: Master 

Trip

No 

fault NA

Fault in 

Saharsa-

Khagaria-2. 

LBB 

operated at 

Khagaria

Ye

s
Yes

During testing of LBB,

time setting was left to

zero (0) by mistake, now

it is set to 250 msec. Due

to LBB operation, DT

was sent to Saharsa end.



7

765 KV 

JHARSU

GUDA-

DHARA

MJAIGA

RH-1 15/6/2022 23:23 16/6/2022 01:08

Bus-4 

tripped at 

Dharamjaig

arh. DT 

received

R-

Earth

300

207 kV dip 

in R_ph 

voltage at 

Jharsuguda. 

PG Odisha 

may share 

event 

details

No NA DT received at Jharsuguda

8

220 KV 

NEW 

PURNE

A-

MADHE

PURA-2 17/6/2022 14:20 17/6/2022 15:09

New 

Purnea: 

R_N, 37.4 

km, 3.5 kA

Madhepura: R_N, 

57.9 km

B-

Earth

100

Carrier 

channel not 

healthy. 

Three phase 

tripping for 

single 

phase fault

Ye

s
Yes

PLCC was outdated and

not in service at both

ends. Testing and

commissioning of new

PLCC was completed on

14/07/2022.

9

220 KV 

BARIPA

DA-

BALAS

ORE-2 20/6/2022 17:15 20/6/2022 17:41

Baripada: 

B_N, 76 

km, 2.31 

kA

B-

Earth

100

As per 

PMU, no 

A/r 

observed

No No

Line tripped due to auto reclose lockout 

because of PLCC  carrier fail. Details of 

PLCC events shared with OPTCL, for 

necessary actions.



10

220 KV 

KATAP

ALLI-

BOLAN

GIR-1 24/6/2022 17:53 24/6/2022 18:32

Katapalli: 

R_N, 4.84 

kA, 27.6 

km

Bolangir: R_N, 

Zone-1, 79.9 km, 

1.79 kA

R-

Earth

100

A/r 

successful 

from 

Katapalli 

only. 

Carrier 

protection 

not healthy

Ye

s
No PLCC not available

11

220 KV 

BIHARS

HARIF-

TENUG

HAT-1 27/6/2022 13:13 27/6/2022 13:40

Biharsharif: 

R_N, 122.6 

km, 1.208 

kA

Tenughat: DEF, 

57.25 km

R-

Earth

100

Three phase 

tripping for 

single 

phase fault

No No
Due to Non-availability

of PLCC at both ends. 

12

400 KV 

JEYPOR

E-

BOLAN

GIR-1 27/6/2022 13:22 27/6/2022 14:03

During 

TAN Delta 

testing of 

line reactor 

at Jeypore 

end, the line 

tripped due 

to mal 

operation of 

Differential 

relay

No 

fault

NA

No fault 

observed in 

PMU.

No No Mal operation of Differential relay



13

220 KV 

SAHAR

SA-

KHAGA

RIA-1 28/6/2022 11:51 28/6/2022 12:30

Saharsa: A/r 

successful

Khagaria: R_N, 

Zone-1, 3.5 kA

R-

Earth

100

Three phase 

tripping at 

Khagaria

No Yes

In this, SOTF initiation

BI always remains high

and as a result 3-ph

tripping occurs at

Khagaria end. As this

line is New, agency was

told for its correction

and in the 1st week of

August shutdown is

applied for relay testing

and addressing other

remaining issues. 



Sl 

No. 

Name of the incidence PCC Recommendation Latest status 

115th PCC Meeting 

1. Disturbance at 

400/220/132 kV 

Lapanga(OPTCL) S/s on 
27.05.2022 at 15:56 hrs. 

 

 

PCC advised following to OPTCL 

• The discrepancy observed in 

the distance relay at 

Budhipadar end for 220 kV 

Lapanga -Budhipadar-1 line 

need to be investigated.  

OPTCL may consult with 

relay OEM to analyze the 

event. 

• To test the healthiness of lv 

side back up overcurrent 

relay of 400/220 kV ICTs at 

Lapanga and submit the 

observations to 

ERPC/ERLDC. 

 

Regarding discrepancy 

observed in the distance relay 

at Budhipadar end for 220 kV 

Lapanga -Budhipadar-1 line, 

OPTCL representative 

informed that team would visit 

Budhipadar substation in next 

week to investigate the issue.  

Regarding testing of lv side 

backup overcurrent relay of 

400/220 kV ICTs at Lapanga, 

OPTCL representative 

informed that relay was tested 

and found to be in order.  

 

2. Disturbance at 220 kV 
Ramchandrapur(JUSNL) 
S/S on 21.05.2022 at 
01:33 Hrs 
 

Powergrid was advised 
 
➢ to review the settings of 400/220 

kV ICT 1 and 2 at Jamshedpur 
end and in case of any settings 
discrepancy, the settings shall 
be revised to achieve faster fault 
clearance timing.  

 
➢ to check the current pick up as 

well as timer settings of 400/220 
kV ICT 3 as this ICT should had 
tripped during the disturbance.  

 
Regarding tripping of 220 kV RCP – 

Chaibasa line from Chaibasa end 

within 100 msec, PCC opined that 

this issue might be due to 

configuration/PSL logic error in the 

relay and advised JUSNL team to 

consult the OEM for analysis of the 

relay response during the above 

event. 

 

Powergrid representative 

informed that settings had 

been reviewed and no 

discrepancy was observed.  

JUSNL representtaive 

informed that bus bar 

protection is already in service.  

3. Total Power failure at 220 
kV Chatra(JUSNL) S/s on 
01.05.2022 at 17:40 Hrs 

PCC advised JUSNL to reduce TMS 
of 220/132 kV ICT in coordination 
with zone 3-time settings at 

JUSNL representative 

informed that their team would  

ANNEXURE-C.1 

 



 Daltongunj end so that tripping of 
220 kV Daltonganj-Chatra D/c 
before tripping of 220/132 k V ICT at 
Garhwa end can be avoided in 
future 
 

visit Chatra substation shortly 

to review the ICT TMS setting. 

Powergrid was advised to 

coordinate with JUSNL for the 

same. 

 

4. Tripping of 400 kV Main 
Bus-2 at Kahalgaon 
(KhSTPP) on 17.05.2022 
at 10:47 Hrs 

PCC opined that in case of operation 
of LBB of tie circuit breaker, main 
bus 2 should not have tripped. 
NTPC representative replied that 
reason behind tripping of main bus 2 
will be shared to ERPC/ERLDC after 
confirmation from site. 
 

NTPC representative updated 

as follows: 

400KV Bus-2 tripped on 

17.05.2022 due to LBB 

operation of Bus reactor-2 tie 

CB 1152.  1152 failed while 

clearing the unit tripping due to 

drum mechanical problem in 

SG area. This CB is tie 

between U-2 and reactor-1 but 

it is directly connected with 

Bus-2 as a result bus-2 got 

tripped during LBB operation. 

5. Total Power Failure at 
220 kV Hajipur S/s on 
05/04/2022 at 18:03 Hrs  
 

PCC advised BSPTCL to submit 

detailed report of event along with 

DR/EL to ERPC/ERLDC within a 

week. 

BSPTCL representative 

informed that detailed report of 

event along with DR/EL had 

been shared to ERPC/ERLDC. 

114th PCC Meeting 

6. Total Power Failure at 
220 kV Garhwa S/S on 
05/04/2022 at 12:19 Hrs  
 

 

Both Powergrid & JUSNL were 
advised to reverify whether the fault 
was present in the circuit-2. 
 
PCC opined that SOTF shall be 
enabled for zone-1 operation too to 
avoid single phase tripping during 
fault in reclaim time.  

 

JUSNL representative 

informed that SOTF had been 

enabled for zone 1 however it 

is not working for three phase 

tripping.  

JUSNL was advised to consult 

OEM in this regard.  

PCC suggested that simulation 

may be carried out in relay for 

the SOTF operation to check 

the healthiness of relay. 

7. 
Repeated tripping of 220 
kV Tenughat-Biharsharif 
line 

PCC advised BSPTCL to share the 

observation of OEM with TVNL 

immediately and coordinate with 

TVNL in order to implement PLCC at 

respective ends.  

BSPTCL representative 

informed that observation of 

OEM had been shared with 

TVNL however no response 

had been received from them. 



113th PCC Meeting 

8. Disturbance at 220/132 
kV CTPS A (DVC) S/s on 
18.03.2022 at 20:05 Hrs 
 

PCC advised DVC to check power 

swing block settings for 220 kV 

CTPS B - BTPS B D/c line at BTPS 

end. The DR at BTPS end may also 

be checked. 

PCC advised DVC to recheck the 

settings of pole slip protection in the 

CTPS units. In case the settings are 

in order, then study may be carried 

out to find out the critical clearing 

time for the units for a 3-phase fault 

at CTPS bus. 

DVC representative was not 

available in the meeting.  

9. Disturbance at 220 kV 

Tenughat (TVNL) S/S On 

24.03.2022 at 21:37 hrs 

 
 

PCC advised JUSNL to complete 

the A/R testing for 220 kV Tenughat-

Govindpur line and put the 

autorecloser in service at the 

earliest. 

JUSNL representative 

informed that Powergrid is 

carryout the job and the relay 

had been taken by Powergrid 

for testing however the same 

has not been restored yet. 

Powergrid was advised to 

coordinate with JUSNL to 

resolve the issue. 

111th PCC Meeting 

10. DEF protection setting 
review in Sikkim complex 
in view of LILO of 400 kV 
Teesta 3-Kishanganj at 
Rangpo 
 

In 111th PCC, PCC decided that M/s 

PRDC would carry out the study for 

DEF relay setting coordination for 

Sikkim Complex with revised 

configuration of transmission 

network.  PRDC was advised to 

coordinate with ERLDC for 

necessary information related to the 

study. 

115th PCC advised PRDC to modify 

the study report as per the 

observation by ERLDC. 

PRDC representative informed 

that revised study report had 

been shared to ERLDC.  

ERLDC was advised to go 

through the revised study and 

submit their observations, if 

any.  

106th PCC Meeting 

11. Total Power Failure at 
Dumka S/s on 15/05/2021 
at 12:01 Hrs 

JUSNL intimated that there was card 

issue in PLCC panel. The OEM (M/s 

ABB) had been communicated 

regarding the issue and the same 

JUSNL representative updated 

that informed that work order 

had been placed and the issue 

will be resoled by July 2022. 



 

would be resolved by September’ 

21. 

JUSNL representative updated 

that fresh proposal had been 

placed due to some issue in 

the existing proposal. 



Sl No. Name of Substation Owner Date of Audit Remarks/Recommendation

1

765/400 kV 

Sundergarh S/s Powergrid 25.04.2022

1.Switchyard equipments are in good and healthy condition. Switchyard area as well 

as overall station is well maintained.

2.Provision for nameplate with bay/line name may be done in front of SPR(Kiosk) in 

switchyard for easy identification.

2

400/220/132  kV 

Lapanga(OPTCL) S/s OPTCL 26.04.2022

1.Event logger is not available for 220 kV System. The same shall be provided.

2.Time synchronising equipment is not available for 220 kV system.

3.Busbar/LBB protection is not available for 220 kV system . The same shall be 

commissioned at the earliest.

4.Autorecloser is implemented without PLCC for all the 220 kV feeders. It was 

informed that OPGW for these lines are under commissioning. 

5.OPGW/DTPC commissioning may be expedited and thereafter carrier based 

autorecloser as well as intertripping scheme may be implemented for 220 kV lines.

6.For 220 kV control room housing the relay panels, air conditioning shall be provided 

for proper functioning of protection system panels & to prevent failure of numerical 

protection systems.

7.Zone settings(zone-2, zone-3 & zone-4) in distance protection relay may be 

reviewed for all the 400 & 220 kV lines in line with the ERPC Protection philosophy. 

8.Group protection for 400 kV Lapanga-Meramundali line may be enabled and two  

group settings may be kept in the relay. One group  considering 400 kV M'mundali-

Bolangir in service and another group setting when 400 kV M'mundali-Bolangir is not 

in service.  Group to be selected as per the actual configuration.

9.Autorecloser in 400 kV Lapanga-Meramundali line is having some issue. The same 

may be rectified.

10.Power swing blocking enabled for all zones. It may reviewed and blocking may be 

done all the zones except zone-1.

11.Grading in terms of time/voltage setting shall be done in Overvoltage settings of 

400 kV lines.  

3

220/132 kV 

Budhipadar(OPTCL) 

S/s OPTCL 26.04.2022

1. Time synchronising equipment in substation control room is not working. The same 

may be rectified & put into service.

2.Main-I relay of 220 kV Budhipadar-Lapanga-I feeder and main-2 relay of 220 kV 

Budhipadar-SMC feeder was found to be defective and not in operation. Defective 

relay shall be changed with spare/new relay immediately.

Protection Audit Recommendations for the Stations audited protection audit team of ERPC

Annexure C.5Annexure C.7Annexure C.2



3.Main-1 relay of following fedders are of static type. 

220 kV Budhipadar-IB TPS line, 

220 kV Budhipadar-Tarkera D/c line, 

220 kV Budhipadar-Raigarh PG.

All Electro Static Relays may be replaced with latest version of Numerical relays for 

quick and accurate analysis of Trippings.

4.DC earth leakage were found in both DC-I & II sources.  The same may be attended. 

Continous monitoring of dc earth leakage measurements to be done.

5.PLCC is not in service for most of the lines. Autorecloser w/o PLCC is implemented 

for some of the feeders like 220 kV Tarkara D/C, 220 kV Lapanga D/C feeder. For rest 

of the feeders auto recloser was not in service.

It was informed that OPGW for these lines are under commissioning. OPGW/DTPC 

commissioning may be expedited and thereafter carrier based autorecloser as well as 

intertripping scheme shall be implemented for 220 kV lines.

6.For 220 kV Budhipadar-Korba-1 &2,  the PLCC is not working and found to be out of 

service since long.  Being  inter-regional line, matter may be taken up with 

appropriate authority for restoring the PLCC communication in the line. Alternatively, 

It is suggested that carrier communication through OPGW network may be planned & 

implemented.

7.Zone settings  for all 220 kV lines need to be reviewed in line ith ERPC Protection 

Philosophy & considering the present network configuration at the remote end 

substations.

8.Busbar protection is available for a single bus only. For other bus, it is out of service 

due to defective bay units. It is advised to restore the busbar protection for the 

second bus at the earliest. Similarily zone-4 settings of feeders corresponding to the 

bus for which busbar is out of service may be reduced to 250 msec.

9. Oil leakages was observed in 220/132 kV Auto-I. Action may be taken to address 

the same.

10.Vegetation shall be cleared  &  proper PCC and gravelling should be done in the 

switchyard.

General:
1. Uniform protection philosophy may be adopted across OPTCL network

2. Protection co-ordination to be done as and when there is change in network 

configuration or commissioning of new lines

3. O/V voltage/time gradation to be done for S/s level

4. Periodic internal review of implemented protection settings

4 220 kV IB TPS OPGC 27.04.2022 1. Event logger is not available for 220 kV system. The same shall be provided.

2. Zone-2 tmer setting may be reviewed considering the shortest line at remote 

end(budhipadar) for all 220 kV lines



3. Zone-4 reach and time delay may be reviewed for all 220 kV lines

4. Zone-3 time delay may be reviewed as it is encroaching next voltage level (220 kV 

Lines)

5. PLCC not operational for all four 220 kV feeders. It was informed that OPGW/DTPC 

based communication system will be commissioned in near future.

6. OPGW/DTPC commissioning may be expedited and thereafter carrier based 

autorecloser as well as intertripping scheme may be implemented for 220 kV lines.

7. Busbar relay is of static type. It was informed that renovation & upgradation of 220 

kV switchyard is under proposal stage.

5 400 kV OPGC S/s OPGC 27.04.2022

1. At 400 kV level, it was found the both main-1 & main-2 relays of outgoing 

transmission lines are of same make & model employing different characteristic. It is 

recommended that different make & model for main-1 &2 relay is preferable and 

same may be implemented.

2. Overvoltage setting for the lines need to be reviewed. Time grading / voltage 

grading may be done in the overvoltage settings for different lines/for overall 

substation

3. DR time window may be increased. DR configuration may be done in line with 

guidelines approved in ERPC PCC meeting.

4. Overcurrent protection in 400 kV lines may be disabled.

5. Provision for sending DT signal to other end during operation of DEF protection 

may be implemented.

6. Line length for 400 kV OPGC-Lapanga line may be verfied in consultation with 

OPTCL.

7. Zone-2 & Zone-3 settings of all 400 kV lines need to be reviewed and set as per the 

ERPC Protection philosophy.

8. Adjacent shortest and longest line length maybe verified and zone settings maybe 

implemented accordingly

9. Power swing block enabled for all zones. May be reviewed

6

765 kV 

Darlipali(NTPC) S/s NTPC 28.04.2022

1. Time grading to be done in stage-I overvoltage settings for 765 kV Darlipalli-

Jharsuguda D/c line.

2. Power Swing blocking enabled for all zones. May be reviewed.

3. Relay setting data is not available in Protection database of ERPC. The same may 

be updated at the earliest.



SL NO UTILITY ELEMENT DETAILS OF ELEMENT

1 PMTL ICT 400/220kV 500MVA ICT-1 AT SAHARSA

2 PGCIL ICT 400/220kV 315MVA ICT-4 AT JEYPORE

3 PMTL T/L 400 kV-SAHARSA KISHANGANJ-1 (LILO OF 400 kV Patna-Kishanganj-1 at Saharsa )

4 PMTL T/L 400kV-PATNA SAHARSA-1 (LILO OF 400 kV Patna Kishanganj-1 at Saharsa )

5 PMTL ICT 220kV MAIN BAY OF 400KV/220KV 500 MVA ICT 1 AT SAHARSA

6 PMTL T/L 220kV MAIN BAY OF KHAGARIA-1 AT SAHARSA

7 PMTL T/L 220kV MAIN BAY OF KHAGARIA-2 AT SAHARSA

8 PMTL T/L 220KV MAIN BAY OF BEGUSARAI-1 AT SAHARSA

9 PMTL T/L 220KV MAIN BAY OF BEGUSARAI-2 AT SAHARSA

10 PMTL T/L 132KV MAIN BAY OF SONEBARSA (BH) -1 AT SAHARSA

11 PMTL T/L 132KV MAIN BAY OF MADHEPURA (BH) -1 AT SAHARSA

12 BSPTCL T/L 220KV-BEGUSARAI KHAGARIA-1

13 BSPTCL T/L 220KV-KHAGARIA NEW PURNEA

14 BSPTCL T/L 132KV MADHEPURA (BH)- SAHARSA(PMTL)-1

15 BSPTCL T/L 132KV SONEBARSA (BH)- SAHARSA(PMTL)-1

16 NKTL T/L 220KV MAIN BAY OF GOVINDPUR -1 AT DHANBAD (NKTL)

17 NKTL T/L 220KV MAIN BAY OF GOVINDPUR -2 AT DHANBAD (NKTL)

18 NKTL T/L 220KV MAIN BAY OF JAINAMORE -2 AT DHANBAD (NKTL)

19 NKTL T/L 220KV MAIN BAY OF JAINAMORE -1 AT DHANBAD (NKTL)

20 PGCIL T/L 400KV DURGAPUR KAHALGAON 2

21 PGCIL T/L 400KV DURGAPUR KAHALGAON 1

22 PMTL T/L 400KV MAIN BAY OF PATNA -1 AT SAHARSA

23 TVNL ICT 400KV MAIN BAY OF 400KV/220KV 250 MVA ICT 1 AT TENUGHAT

24 JUSNL ICT 220KV MAIN BAY OF 400KV/220KV 250 MVA ICT 1 AT TENUGHAT

25 JUSNL T/L 400KV TIE BAY OF NEW RANCHI -2 AND FUTURE AT PATRATU

26 JUSNL T/L 400KV MAIN BUS - 1 AT PATRATU

27 JUSNL ICT 400kV MAIN BAY OF 400/220KV 315MVA ICT-2 AT PATRATU

28 JUSNL ICT 220kV MAIN BAY OF 400/220KV 315MVA ICT-2 AT PATRATU

29 JUSNL T/L 400KV-NEW RANCHI- PATRATU-1

30 JUSNL T/L 400KV-NEW RANCHI- PATRATU-2

31 JUSNL T/L 400KV MAIN BUS-2 AT PATRATU

32 JUSNL T/L 400KV MAIN BAY OF NEW RANCHI -2 AT PATRATU

33 PGCIL T/L LILO of 400 kV Teesta III Kishanganj S/C at Rangpo SS (400KV-RANGPO-TEESTA- III 1)

34 OPTCL B/R 125MVAR 400KV B/R-1 AT MEERAMUNDALI

35 JUSNL T/L 400KV TIE BAY OF NEW RANCHI -1 AND FUTURE AT PATRATU

36 NKTL ICT 400KV MAIN BAY OF 400KV/220KV 500 MVA ICT 2 AT MERAMUNDALI B

37 OPTCL T/L 400KV MAIN BUS - 1 AT MERAMUNDALI B

Annexure C.6
Annexure C.4



SL NO UTILITY ELEMENT DETAILS OF ELEMENT

38 PGCIL ICT 400/220KV 500MVA ICT-2 AT MERAMUNDALI B

39 BSPTCL T/L LILO of 220 KV PUSAULI SAHUPURI-I AT KARAMNASHA(NEW) (220KV KARAMNASHA (NEW)- SAHUPURI-1)

40 BSPTCL T/L LILO of 220 KV PUSAULI SAHUPURI-I AT KARAMNASHA(NEW) (220KV KARAMNASHA (NEW)- PUSAULI-1)

41 BSPTCL T/L 'LILO of 220 KV Gaya Chandauti D/C LILO at Bodhgaya(220KV-CHANDAUTI (PMTL)-BODHGAYA-1)

42 BSPTCL T/L 'LILO of 220 KV Gaya Chandauti D/C LILO at Bodhgaya(220KV-CHANDAUTI (PMTL)-BODHGAYA-2)

43 PGCIL ICT 400KV MAIN BAY OF 400KV/220KV 315 MVA ICT 3 AT BINAGURI

44 PGCIL ICT 220KV MAIN BAY OF 400KV/220KV 315 MVA ICT 3 AT BINAGURI

45 PGCIL ICT 220KV MAIN BAY OF 400KV/220KV 500MVA ICT5 AT MALDA (PG)

46 PGCIL ICT 400KV MAIN BAY OF 400KV/220KV 500MVA ICT5 AT MALDA (PG)

47 PGCIL ICT 220KV MAIN BAY OF 220KV/132KV 100MVA ICT4 AT RANGPO

48 PGCIL ICT 132KV MAIN BAY OF 220KV/132KV 100MVA ICT4 AT RANGPO

49 PGCIL T/L LILO OF 400 KV TEESTA III-KISHANGANJ S/C AT RANGPO SS(400KV KISHANGANJ(PG)-RANGPO-2)

50 JUSNL ICT 400KV MAIN BAY OF 400KV/220KV 315MVA ICT1 AT PATRATU

51 BSPTCL T/L LILO of 132 KV RAFIGUNJ CHANDAUTI(BH)-I AT CHANDAUTI(PMTL) (132KV-CHANDAUTI (PMTL)- CHANDAUTI (BH)-2)

52 BSPTCL T/L LILO of 132 KV RAFIGUNJ CHANDAUTI(BH)-I AT CHANDAUTI(PMTL) (132KV-CHANDAUTI (PMTL)-RAFIGANJ (BH)-1)

53 BSPTCL T/L LILO of 132 KV SONENAGAR CHANDAUTI(BH)-I AT CHANDAUTI(PMTL) (132KV-CHANDAUTI (PMTL)-CHANDAUTI (BH)-1

54 OPTCL T/L 220KV-BOLANGIR (PG)- KESINGA-1

55 BGCL T/L LILO of 400 KV PATNA BALIA-3 AT NAUBATPUR(BGCL) (400KV NAUBATPUR(BH)- BALIA-1)

56 BGCL T/L LILO of 400 KV PATNA BALIA-3 AT NAUBATPUR(BGCL) (400KV-PATNA NAUBATPUR(BH)-1

57 BGCL T/L LILO of 400 KV PATNA BALIA-4 AT NAUBATPUR(BGCL) (400KV NAUBATPUR(BH)- BALIA-2)

58 BGCL T/L LILO of 400 KV PATNA BALIA-4 AT NAUBATPUR(BGCL) (400KV-PATNA NAUBATPUR(BH)-2)

59 PGCIL ICT 220KV MAIN BAY OF 400KV/220KV 315 MVA ICT 1 AT PATRATU

60 BGCL T/L 400KV MAIN BAY OF PATNA -1 AT NAUBATPUR(BH)

61 BGCL T/L 00KV MAIN BAY OF PATNA -2 AT NAUBATPUR(BH

62 BGCL T/L 400KV MAIN BAY OF BALIA-1 AT NAUBATPUR(BH)

63 BGCL T/L 400KV TIE BAY OF BALIA-1 AND PATNA-2 AT NAUBATPUR(BH)

64 BGCL T/L 400KV MAIN BAY OF BALIA-2 AT NAUBATPUR(BH)

65 BGCL ICT 400KV MAIN BAY OF 500 MVA ICT-2 AT NAUBATPUR(BH)

66 BGCL ICT 400KV TIE BAY OF BALIA -2 AND 500 MVA ICT-2 AT NAUBATPUR(BH)

67 OPTCL ICT 220KV MAIN BAY OF 400KV/220KV 500 MVA ICT 1 AT MERAMUNDALI B

68 OPTCL ICT 400KV MAIN BAY OF 400KV/220KV 500 MVA ICT 1 AT MERAMUNDALI B

69 BGCL T/L 400KV MAIN BUS - 2 AT NAUBATPUR(BH)

70 BGCL T/L 400KV MAIN BUS - 1 AT NAUBATPUR(BH)

71 JUSNL ICT 400KV MAIN BAY OF 400KV/220KV 315 MVA ICT 1 AT PATRATU

72 SIKKIM T/L 220KV-NEW MELLI-TASHIDING-2

73 BSPTCL T/L 220KV SAHARSA(PMTL)- KHAGARIA(NEW)-1

74 PGCIL ICT 400KV MAIN BAY OF 400KV/220KV 315 MVA ICT 2 AT FARAKKA(NTPC)



SL NO UTILITY ELEMENT DETAILS OF ELEMENT

75 PGCIL ICT 200KV MAIN BAY OF 400KV/220KV 315 MVA ICT 2 AT FARAKKA(NTPC)

76 PGCIL ICT 400KV MAIN BAY OF 400KV/220KV500 MVA ICT 4 AT  MUZAFFARPUR

77 PGCIL ICT 200KV MAIN BAY OF 400KV/220KV500 MVA ICT 4 AT  MUZAFFARPUR

78 BGCL ICT 400KV MAIN BAY OF 400KV/220KV500 MVA ICT 1 AT  JAKKANPUR

79 BSPTCL T/L 220KV-SAHARSA(PMTL)-KHAGARIA(NEW)-2

80 BGCL T/L 220KV-ARRAH (PG)-NAUBATPUR(BH)-2

81 PGCIL T/L LILO of 400 KV PATNA- NABINAGAR(NPGC)-1 AT JAKKANPUR(BGCL)400KV-JAKKANPUR(BH)-PATNA-1)

83 PGCIL T/L LILO of 400 KV PATNA- NABINAGAR(NPGC)-2 AT JAKKANPUR(BGCL) (400KV-JAKKANPUR(BH)-PATNA-2)

85 PGCIL T/L LILO of 400 KV KISHANGANJ- DARBHANGA(DMTCL)-1 AT SAHARSA(PMTL) (400KV-SAHARSA-DARBHANGA (DMTCL)-1)

86 PGCIL T/L LILO of 400 KV KISHANGANJ-DARBHANGA(DMTCL)-1 AT SAHARSA (PMTL) 400KV-SAHARSA-KISHANGANJ-3)

87 PGCIL T/L LILO of 400 KV KISHANGANJ-DARBHANGA(DMTCL)-1 AT SAHARSA(PMTL) (400KV-SAHARSA-DARBHANGA (DMTCL)-1)

88 PGCIL T/L LILO of 400 KV KISHANGANJ-DARBHANGA(DMTCL)-2AT SAHARSA(PMTL) (400KV-SAHARSA-DARBHANGA (DMTCL)-2)

89 PGCIL T/L 220KV-RANGPO-NEW MELLI-2


