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EASTERN REGIONAL POWER COMMITTEE

AGENDA FOR 103R° PROTECTION SUB-COMMITTEE MEETING TO BE HELD

ON 17.06.2021 AT 10:30 HOURS

PART - A

ITEM NO. A.1: Confirmation of minutes of 102" Protection sub-Committee Meeting held on

13" May 2021 through MS Teams.

The minutes of 102" Protection Sub-Committee meeting held on 13.05.2021 circulated vide letter
dated 28.05.2021.

Members may confirm.

PART — B

ITEM NO. B.1: Disturbance at Bodhgaya S/S on 17/05/2021 at 23:06 Hrs

At 23:06 hrs, 220 kV Gaya-Bodhgaya-1 & 2 tripped from Gaya end only. At the same instance, all
220/132 KV ICTs at Bodhgaya also tripped causing load loss of 150 MW at Chandauti, Sherghati,
Imamganj, Bodhgaya & Rafiganj Traction. 220 KV Bodhgaya-Khijasarai D/C was hand-tripped
from Bodhgaya end.

The detailed report by ERLDC is attached at Annexure B.1.
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Relay Indications :

Time | Name End 1 End 2 PMU Observation
R phase to earth fault,
132 kV IR=12.1 kKA. IN>1 and O/C>
23:06 Bodhgya- 1 operated in 500 ms (non- No tripping
Paharpur 1 directional definite time 500
ms) Around 4 kV dip has
220/132 KV 150 ]I?atlztkup tov;a.r currentt Earth been observed in R
23:06| MVA ICT 1,2,3 | ault protection operated (as No tripping  |Phase voltage at
and 4 per rglay flag intimate Maithon PMU data.
substation personnel) The fault clearing
23:06/220/132 kV 160| LV side breaker tripped on No tripping time was around
MVA ICT 5 E/F protection. 1000 ms (> 160 ms)
220 kV Gaya| R-N, Zone-3, Fc= 2.167 KA, I
23:06 Bodhgaya - 1 ’ 6.7 km No tripping
23:06 éi(;hg‘;\;a _G;ya R-N, Z-3, Fc= 2.14 kA No tripping

Load Loss: 150 MW

Outage Duration : 00:40 Hrs

The following issue needs clarification:

a) Distance protection relay has not picked for 132 kV Bodhgaya-Paharganj circuit-1.

b) 220/132 kV ICTs backup protection needs proper coordination with 220 kV Gaya-
Bodhgaya D/C zone-3 from the Gaya end.

c) DR of ICTs have not been shared which has led to difficulty in event analysis.

BSPTCL may explain.

ITEM NO. B.2: Total Power Failure at Sonenagar S/S on 20/05/2021 at 03:41 Hrs

At 03:41 hrs, 220 kV Chandauti-Sonenagar D/C tripped from Chandauti end. This has led to total
power failure at 220/132 kV Sonenagar (BSPTCL) and radially connected 132 kV substations. At
the same time 132 kV Sonenagar — Japla S/C also got tripped.

The detailed report by ERLDC is attached at Annexure B.2.

Relay Indications :

Time [Name End 1 End 2 PMU Observation
220 kV  Chandauti -| B-N, Zone 2. 76.2km, Did not trip Around 4 kV dip has
Sonenagar - 1 0.7 kA been observed in B

03:41|220 kV Chandauti -| B-N, Zone 2. 76.2km, Did not trip phase voltage at

Hrs. [Sonenagar - 2 0.7 KA Gaya PMU. Fault
132 kV Sonenagar — Japla| B-N, Directional O/C, Yet to be clearing time was
SIC E/F, ls- 3.170 KA received around 500 ms.

Load Loss : 92 MW

Outage Duration : 00:42 Hrs
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BSPTCL may explain.

ITEM NO. B.3: Total Power Failure at Joda(OPTCL) S/S on 23/05/2021 at 10:17 Hrs

On 23-05-2021 at 10:15 Hrs., all 220 kV feeders connected to 220/132 kV Joda S/S got tripped
due to operation of bus bar protection. This led to total power failure at 220/132 kV Joda and 220

kV TSIL S/S and loss of 100 MW load.

After investigation, it was found that Y-phase CT of 220 kV Joda —TSIL feeder blasted at Joda
end. The power at Joda substation was restored at 11:07 Hrs. by extending power from 220 kV
JSPL substation through 220 kV Joda-JSPL Line.

The detailed report by ERLDC is attached at Annexure B.3.

—
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Relay Indications :
Time Name End 1 End 2 PMU
Observation
220 kV Joda-TTPS - 1
Around 7 kV dip
10:17 | 132 kV Joda — Kendposi S/C has been
Hrs Bus bar | Did not trip observed in Y
220 kV Joda — JSPL S/C protection phase voltage at
operated Jamshedpur
220 kV Joda PMU. Fault
Ramchandrapur S/C clearing time was
less than 100 ms
220 kV Joda TSIL S/C Y-N, Zone-1, | Vector shift
0.15 Km, F/C 7.8 | tripped, DP relay,
kA, three phase | Distance- 30KM,
trip IR=56.2A,
ly=326.5A,
Ib=156.6A

Load Loss: 100 MW

Outage Duration : 00:50 Hrs

The following issues need clarification:
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o Reason for delayed clearing of Y pole of the breaker (faulted phase) even after sensing
the fault in zone — 1 and bus bar protection

o Reason for non-tripping of feeders from remote end.
¢ No sequence of events data is recorded at ERLDC SCADA data for this grid events.

OPTCL may explain.

ITEM NO. B.4: Disturbance at Rengali S/s on 28/05/2021 at 07:45 Hrs

Due to CVT failure of 220 kV Rengali-TSTPP S/C at Rengali end, all 220 kV lines connected to
220 kV Rengali (OPTCL) S/S and 220 kV Rengali PH got tripped. Y phase jumper snapping of
220 kV Rengali-Rengali — 2 at 220 kV Rengali (OPTCL) Bus A was also reported at the same
time.

The event has led to total power supply failure at 220 kV Rengali Hydropower station and 220 kV
Rengali (OPTCL) S/s.

Chandiposh

Rengali

PH Rengali SY{OPTCL)

Barkote

] Tarkhera
Rengali PG

TTPS
TSTPP

No Load loss and Gen. loss

Outage Duration : 05:27 Hrs

OPTCL & OHPC may explain.

ITEM NO. B.5: Total Power Failure at Dumka S/s on 15/05/2021 at 12:01 Hrs

Due to tower collapse of 220 kV Farakka-Lalmatia S/C in April 2021, local load at 220 kV Dumka
and Godda S/S were being radially fed from 400/220 kV Maithon S/S through 220 kV Maithon-
Dumka D/C and 220 kV Dumka-Godda D/C. 220 kV Maithon-Dumka-1 was under shutdown for
attending the hotspot at connector of R-phase pole circuit breaker of the line.

At 12:02 hrs 220 kV Maithon Dumka — 2 tripped on R phase to earth fault resulting in total power

failure at Goda, Dumka S/S and nearby areas.

The detailed report by ERLDC is attached at Annexure B.5.
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Relay Indications:
Time Name End 1 End 2 PMU observation
Around 2.5 kV dip has been observed in
12:02 229 kv RN 47KA  |R-N, Zone-1, 23 R phase voltage at. Maithon PMU data.
Maithon The fault clearing time was less than 100
Hrs 45km km, 0.9 KA
Dumka - 1 ms. No Auto reclose attempt has been
captured in PMU data.

Load Loss: 185 MW
Outage Duration: 00:49 Hrs

JUSNL may explain.

ITEM NO. B.6: Disturbance at Jasidih(JUSNL) S/S on 27/05/2021 at 10:13 Hrs

On 27-05-2021, demand in Jharkhand system was low because of thunderstorm and heavy
rainfall caused by Cyclone Yaas. This had resulted in high voltage at various parts of JUSNL
network.

At 03:22 hrs, 220 kV Dumka-Jasidih D/C were hand tripped at Dumka end because of
overvoltage. Charging of 220 KV Dumka-Jasidih — 1 was attempted at 03:51 Hrs and 07:01 Hrs
and finally it was charged at 09:50 Hrs.
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At 10:13 hrs, 220 kV Dumka Jasidih — 1 tripped from Dumka end due to operation of overvoltage
stage 1. With this 132 kV Dumka — Dumka D/C and 132 kV Dumka — Deoghar D/C also got
tripped. This has led to loss of supply at 220/132 kV Jasidih and 132 kV Dumka substation.

The detailed report by ERLDC is attached at Annexure B.6.

Load Loss: 30 MW

Outage Duration : 00:19 Hrs

JUSNL may explain.

ITEM NO. B.7: Total Power Failure at Khagaria(BSPTCL) S/S on 27/05/2021 at 23:22 Hrs
220 kV Khagaria S/S is radially connected to New Purnea S/S through 220 kV Khagaria-New
Purnea-2. On 27-05-2021, demand in Bihar was low because of thunderstorm and heavy rainfall
due to depression caused by Cyclone Yaas.

At 23: 22 hrs, 220 kV Khagaria-New Purnea-2 tripped due to Y-B fault resulting in total power
failure at Khagaria S/S. Power supply restored at 00:50 hrs.

The detailed report by ERLDC is attached at Annexure B.7.

Relay Indications :

Time Name End 1 End 2 PMU Observation
.~ 1220 kV Around 10 kV dip has been observed in Y and B
23:22 Khagaria-New Y-B, 36KM, | Yet t_o be phase voltage at New Purnea PMU. Fault clearing
Hrs. F/C 5.6 kA |received )
Purnea-2 time was around 100 ms.

Load Loss: 5 MW
Outage Duration : 01:28 Hrs

BSPTCL may explain.

ITEM NO. B.8: Bus tripping occurred in Eastern Region during May 2021

During May 2021, following incidents of bus bar tripping have been observed in Eastern Region.

Element Tripping Revival Date&
Name Date Reason time

Unit 3 at Teesta-V was synchronized with the
grid at 18:04:30 hrs and load was raised up to
around 40 MW. Unit#1 and Unit#2 were already

17-05- | unning at full load. At 18:08:13 hrs, 400 kV

400 kV Main Teesta V - Rangpo - 2 (tripped only from Teesta

bus - 2 at 202.1at V end), Unit#3 and Bus coupler Circuit Breakers 20'05-_2021 at
18:08 . . 00:01 Hrs.

Teesta V Hrs at Teesta V tripped simultaneously due to

operation of bus bar protection at Teesta V.
Fault was in B phase and Fault current was
around 11 KA. Fault clearing time was less than
100 ms.
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27-05- | Master trip relay operated. No fault signature

400 kV Main 2021at | was captured in PMU at the time of event. 27-05-2021 at
bus - 1 at New ) 2 i )
: 00:18 | Heavy rain and storm was observed at site at 02:16 Hrs.
Ranchi )
Hrs. the time of the event

NHPC & Powergrid may explain.

ITEM NO. B.9: Repeated tripping of Transmission lines due to same nature of fault and
location.

A) 400 kV Gokarna Sagardighi — 2

In May’21, 400 kV Gokarna Sagardighi — 2 tripped 11 times due to R phase to earth fault at 6 km
from Sagardighi. Details of tripping incidents in April and May 2021along with ERLDC'’s
observation are provided in Annexure B.9.A.

Following points may be discussed:

e Healthiness of this transmission lines
e Non-operation of Autoreclose from Sagardighi end
¢ Non-receipt of DR/EL from Gokarna end

WBSETCL and WBPDCL may explain.

B) 765 kV New Ranchi Medinipur D/C

765 kV New Ranchi Medinipur D/C tripped 6 times during May 2021. Details of tripping incidents
in May 2021along with ERLDC’s observation are provided in Annexure B.9.B. As per analysis at
ERLDC end, following issues have been observed:

¢ Healthiness of this transmission lines: From DR signature analysis it is observed that
fault seems to be due to vegetation issue as all faults are occurring at voltage peak as arc
over is occurring at voltage peak due to high electrical stress. Fault currents are
symmetrical and have no Dc offset due to vegetation fault occurring at peak and with
increasing nature of current. PMJTL may maintain the healthiness of this transmission
line. In case of any ROW issue, same may be shared.

e Non operation of Auto reclose from New Ranchi end: It has been observed that
instantaneous three phase tripping is taking place at New Ranchi end for single phase to
earth fault. Reason for non auto-reclose at New Ranchi end may be shared by
POWERGRID.

Powergrid may explain.
ITEM NO. B.10: Ensuring Healthiness of Auto Reclose of transmission lines

Auto-Reclosure (A/R) facility on transmission lines are important in order to enhance their
availability during transient fault under inclement weather condition. It has been observed that
many of the transmission lines are not attempting auto-reclosure. List of tripping incidents during
where no auto reclose attempt was taken place by one/both ends are shown in Annexure B.10.
In order to ensure the reliability of transmission lines during upcoming rainy season, all ISTS,
Line owners are advised to ensure proper healthiness of Auto reclose system so that
unnecessary tripping due to transient faults can be avoided.

Members may discuss.
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ITEM NO. B.11: Tripping Incidents in the month of May-2021

Other tripping incidents in the month of May-2021 which needs explanation from constituents of
either of the end is emclosed at Annexure B.11.

Concerned utilities may explain.

PART- C:: OTHER ITEMS

ITEM NO. C.1: Collection of substation data by PRDC

PRDC is collecting the substation data and maintaining the database for the Eastern Region. The
data for following new substations are to be collected:

SI No SS Name Data Collection | Owner State

1 Bagmundi WBSETCL | West Bengal
2 Dinahata WBSETCL | West Bengal
3 Goghat WBSETCL | West Bengal
4 Saltlake Stadium WBSETCL | West Bengal
5 Mathabhanga WBSETCL | West Bengal
6 Kashipur OPTCL Odisha

7 Betanati OPTCL Odisha

8 Aska New OPTCL Odisha

9 Udala OPTCL Odisha

10 Narashinghpur OPTCL Odisha

11 IBTPS OPGC Odisha

12 Mancheswar OPTCL Odisha

13 North Karanpura NTPC Jharkhand
14 TingTing Sikkim

15 Lethang Sikkim

16 Rongichu | | ... Sikkim

In 100" PCC Meeting, PRDC informed that they had visited new substations in West Bengal and
collected relevant data. They further informed that they data collection for Odisha substations
would be completed by March 2021.

PCC advised all concerned utilities to facilitate the visit by PRDC personnel for collection of
substation/relay data.

In 101% PCC ,PRDC informed that they had visited all new substations except few in Sikkim.

In 102" PCC , PCC advised PRDC to submit the updated status of the substations visited by the
to ERPC secretariat.

Members may update.
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ITEM NO. C.2: Submission of protection settings in PDMS

Relay settings of many transmission elements are not available in the protection database. The
list has been prepared and forwarded to all the concerned utilities.

Relay settings had been received from CESC, Haldia Energy Limited and for few Substations
from Powergrid ER-1. OPTCL, WBSETCL, JUSNL, BSPTCL, WBPDCL,Powergrid ER-Il ,NTPC
and other constituents are required to submit relay settings at earliest.

In 100" PCC Meeting, it was informed by ERPC secretariat that an audit by PSDF audit team
was carried out for protection Database project on 19.02.2021 and it was noted that around 7
percent of protection settings was not available in PDMS.

PCC advised all concerned utilities to upload the pending relay settings in PDMS or send the
relay settings to erpcprotection@gmail.com.

In 102" PCC , PCC advised ERPC to share updated list of pending relay settings to all the
concerned utilities. It further advised all concerned utilities to upload the pending relay settings in
PDMS or send the relay settings to erpcprotection@gmail.com.

Members may update.

ITEM NO. C.3: Backup Overcurrent Relay coordination of Sikkim Complex
In 97" PCC following deliberations were made,
It was informed that IDMT characteristics were implemented at Jorethang and Tashiding.

102" PCC advised PRDC to carry out revised study considering the modified CT ratio i.e. 3000A
at Kishanganj end for 400 kV Kishanganj-Teesta lll line and share the report among concerned
utilities for implementation of the revised settings at their end.

Subsequently the revised study result was shared with concerned utilities vide mail dated
28/05/21 for implementation of the DEF settings at their respective end.

Concerned utilities may update.
ITEM NO. C.4: Transformer overcurrent earthfault Setting Guidelines-ERLDC

In the recent past few uncoordinated tripping of Transformers have been observed where
conservative earth fault overcurrent setting is found to be the main reason.

As presently there are no setting guidelines in the protection philosophy of ERPC on this aspect,
there is a need for introducing a general guideline to help utilities avoiding any conservative
setting and uncoordinated tripping. One such general guideline for the earth fault overcurrent
setting is provided below for discussion.

A. The primary requirement for the stage 1 setting should be to detect earth faults at the local
bus bar, where the transformer winding is connected. Therefore, a fault calculation should be
made as per figure 1. This calculation provides the current fed to the protection i.e. 3lofauia. TO
assure that step 1 calculation to have selectivity for other earth-fault protection in the network,
a short delay may be selected. Normally, a delay in the range of 0.3 — 0.4 s is appropriate
under such conditions.
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YIN/D or YNSY
transformer

Three phase CT
5ummated/

a—2lo

Single CT
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earth fault

IECOS5000492 er-2 vad

Figure 1: Step 1 fault calculation 1

Further to ensure selectivity to delayed line faults clearance at the local bus (typically distance
protection operation in zone 2 in 0.5 sec), the current setting must be set high enough so that
these faults do not result in unwanted step 1 trip of transformer on earth fault stage 1 setting.

Therefore, a fault calculation as shown in figure 2 is also required to be done. If the fault is
located at the borderline between the instantaneous and delayed operation of the line protection
(such as Distance protection or line residual overcurrent protection), the above calculation gives
the current fed to the protection i.e. 3lorure the setting of step 1 can be chosen within the interval
shown relation given below for the above calculations.

YIND or YN
transformer

Three phase CT
summated

a2l
—

alt

T?\\

Single CT

Single phase-to-

IECOS0004938n-2 ved
earth fault

Figure 2: Step 1 fault calculation 1

3IlII:_1u|[: -lowmar < I.-.l.._-pl = -j’l'ul.sultl ) h1ghmar

Where lowmar is a margin to assure selectivity (typical 1.2) and highmar is a margin to assure
fast fault clearance of busbar fault (typical 1.2)

Earth fault overcurrent Stage 2 setting:

The setting of the sensitive step-2 is dependent on the chosen time delay therefore often a
relatively long definite time delay or inverse time delay is selected. For this, a very low current
setting (Minimum setting possible) can be selected as it is required to detect earth faults in the
transformer winding, close to the neutral point. However, zero-sequence currents that can occur
during normal operation of the power system are also required to be considered while selecting
this current value for pickup.

In 101° PCC following deliberations were made —

Powergrid informed that they are following the guidelines of Ramkrishna Committee for setting of
the E/F overcurrent relays in transformers for 220 & 400 kV level. The settings was calculated by
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considering fault in remote end substation and the level of fault feeding by the connecting lines to
that substation from the ICT .

CESC informed that setting of E/F overcurrent relay in transformer would depend on zero
sequence current flowing through ICTs during the fault in a connected line and further value of
zero sequence current would dependent on no. of ICTs connected to the bus.

DVC informed that at their substations time setting of E/F overcurrent relay in transformer is
coordinated with zone 3 settings of line.

In 102" PCC Meeting,

It was informed that WBSETCL has shared their protection philosophy for setting the earth fault
relay in transformers. As per their practice, the earthfault relay is not being used in the
transformers in their system.

PCC advised all the other utilities to share their existing practice of setting the E/F overcurrent
relays in transformers through email and also submit their comments regarding the proposed
guidelines as above.

Members may update.

PART- D:: FOLLOW-UP OF PREVIOUS PCCM

ITEM NO. D.1: Repeated Tripping of 220 kV Daltonganj-Garwah (New) D/C in the month
of April’ 21.

D.1.1: On 08.04.2021 at 17:39 hrs

At 17:39 hrs, 220 kV Daltongunj-Garwah-2 tripped on B-N fault and at 17:43 Hrs 220 kV
Daltongunj-Garwah-1 also tripped on B-N fault with same relay indication as of circuit-2. As a
result, around 40 MW load loss occurred at Garwah.

D.1.2: On 21.04.2021 at 15:40 hrs

At 15:40 hrs 220 kV Daltongunj — Garwah 1 & 2 tripped on B-N fault. As a result, around 40 MW
load loss occurred at Garwah .

D.1.3: On 29.04.2021 at 13:30 hrs

At 12:34 hrs, 220kV Daltongunj-Garwah-2 tripped on B-N fault during restoration of said line after
necessary checking.

220kV Daltongunj-Garwah (New)-1 also tripped on B-N fault at 13:30 hrs leading to power failure
at 220kV Garwah substation. Around 20MW of traction load and 15 MW of New Garwah local
load loss occurred. Traction load immediately shifted on Sonenagar (BSEB) source through
Japla.

D.1.4: On 29.04.2021 at 22:37 hrs

At 22:37 Hrs, 220 KV Daltonganj-Garwah-2 tripped on R-Y-Earth fault leading to power failure at
220/132 Garwah (New) S/s. (220 KV Daltonganj-Garwah (New)-1 was already under tripped
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condition). Total around 20 MW load loss occurred (including 15 MW traction loss of Garwah).
Inclement weather was reported around Garwah.

In 102nd PCC Meeting,

PCC advised JUSNL to share a report indicating the location, reason of the fault and remedial
action taken thereof for each of the disturbances mentioned above.

PCC also advised JUSNL to do line patrolling on regular basis to avoid unwanted tripping of the
lines due to clearance issues.

PCC advised JUSNL to implement the week infeed protection in the relay at Garwah end and
intimate the same to ERLDC/ERPC. PCC opined that incase of week infeed protection is being
enabled at Garwah end, permissive overreach protection can be enabled at 220 kV Daltonganj
end for better performance in protection coordination.

PCC further advised JUSNL to upload the DR/EL files for every disturbance/event occurred in
their system in PDMS portal for analysis of the event. JUSNL was also advised to check the DR
for the event occurred on 29/04/21 at 12:34 hrs to find out any carrier related issues at Garwah
end.

JUSNL vide e-mail dated 10/06/2020 updated followings:

1. Work regarding patrolling, tree & bamboo cutting along the corridor, jumper shortening,
jumper tightening has been carried out at each and every tower from dtd-04.05.2021 to
16.05.2021 up to tower no 231 out of 305. In between tower no 1 to 231 there were many trees
and bamboo making clearance issues. All trees and bamboos has been cut now there is no
clearance issues. All jumper has been tightened. Shutdown afterwards 16.05.2021 was differed
as per order of higher officials of JUSNL due to COVID-19 situation & imposed lockdown.
Regarding Leftover work shutdown has been allowed from dtd-09.06.2021 to 13.06.2021. work
has been started today's onwards.

2. At tower No-2 near Bhagodih GSS there was a lengthy jumper and pilot insulator was missing
in 220 KV Bhagodih-Pgcil Ckt-1 which was making repeated tripping of line at a distance of 303
meter from Bhagodih GSS in heavy wind conditions. The problem has been sort out by putting
the pilot insulator and shortening the jumper. Now there is no tripping at this location.

3. At tower no-81 & 83 loose and damaged jumpers were found which were tripping the line. The
problem has been rectified.

4.At tower no-231 there was a lengthy jumper in 220KV Bhagodih-Pgcil ckt-2, B-phase. It was
tmaking contact with the tower in heavy wind conditions. jumper has been shortened. The
problem has been rectified.

5. Week infeed protectionin the relay at Bhagodih end in both the 220 kV Bhagodih-pgcil ckt-1&2
has been enabled.

6.DR/EL files for every disturbances/event occurred at Bhagodih GSS are being sent to CRTIL
within 24 Hrs.

JUSNL may update.
ITEM NO. D.2: Disturbance at 220 kV Rangpo Substation on 08.04.2021 at 15:53 hrs
400/220 kV ICT-2 at Rangpo was out for SF6 gas leakage rectification work. At 15:53 hrs, all four

running ICTs 1,3,4,5 at Rangpo tripped from HV side on backup impedance protection with inter
trip to LV side.
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In 101st PCC following deliberations were made —

Powergrid informed that there was a fault in downstream side of the ICTs and all four running
400/220 kV ICTs got tripped on backup impedance protection. There was no tripping in the 220 kV
lines at Rangpo end.

They added that as there was minimal generation at 220 kV level, the fault was entirely feed by the
ICTs at Rangpo S/s and ICT got tripped from HV side after 800 msec.

In 102" PCC Meeting,

Powergrid informed that there was no downstream fault at that time. Further, a thorough checking
of external system outside the GIS component was also carried out by their internal team however
the fault location could not be identified.

They apprehended that the fault location may pertain to busbar portion inside the GIS chamber
and added that the same would be checked by the OEM personnel. They further informed that
OEM personnel could not visit the substation due to ongoing Covid pandemic situation.

PCC advised Powergrid to get the GIS chamber inspected by the OEM at the earliest and share
the outcome to ERPC/ERLDC.

Powergrid may update.

ITEM NO. D.3:  Total Power Failure at 220 kV Jorethang HEP & 220 kV Tashiding HEP on
09.04.2021 at 17:47 hrs

At 17:47 hrs 220 kV Rangpo — New Melli S/C tripped from Rangpo end in Zone-1 and same fault
was sensed by 220 k V Tashding —New Melli and this line also tripped from Tashding end in
zone-3 due to non-clearance of fault from New melli end. 220 kV Rangpo-Tashding S/C also
tripped on the same time on R-Y phase fault encroaching the same fault from Rangpo end in
Zone-3. As a result, around 36 MW generation loss occurred at Jorethang HEP due to loss of
evacuation path.

There was no generation at Tashiding. Delayed clearance of fault (around 800 ms) has been
observed in PMU data

In 102nd PCC Meeting,

PCC observed that the relay at New Melli end should have picked up the fault in zone-2
protection and advised Powergrid to check the relay performance of the relay at New Melli end
for 220 kV N. Melli-Rangpo line.

Regarding tripping at Tashiding and Rangpo end, PCC opined that the tripping could have been
avoided had there been a proper time grading for zone-3 setting between the relays at New Melli,
Tashiding and Rangpo end.

Members opined that proper time grading of zone-3 setting for the relays at 220 kV Rangpo-New
Melli, 220 kV Rangpo-Tashiding and 220 kV Tashiding-N. Melli line is necessary to avoid this
type of multiple tripping of the lines and advised Powergrid to carry out necessary protection
simulation study for getting the required settings for proper coordination.

PCC also advised Powergrid to rectify the SOE related issues at 220 kV Rangpo end in
consultation with ERLDC SCADA team.

Powergrid may update.
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ITEM NO. D.4: Disturbance at 220 kV Tashiding S/s on 16.04.2021 at 16:46 hrs

At 16:46, 220 KV New Melli- Tashiding tripped on 3-phase fault. At the same time, 220 KV
Rangpo-Tashiding also tripped from Rangpo end on 3-phase fault isolating 220 KV Tashiding
station. There was no generation loss as Tashidig had no schedule at that time.

Frequent faults are being observed in this corridor, resulting in station blackout and generation
loss, hence proper line patrolling, maintenance needs to be ensured

In 102nd PCC Meeting,

Members opined that line differential protection may be implemented in the said line to get
satisfactory response in this type of composite conductor configuration. Powergrid intimated that
OPGW is not available in the line. PCC advised Powergrid to explore the possibility of
implementing line differential protection using PLCC network in consultation with OEM.

Members also suggested Powergrid to implement permissive overreach protection in 220 kV
Rangpo-Tashiding line for better performance.

PCC opined that by connecting the 220 kV Tashiding HEP with dedicated bays at New Melli S/s,
the protection related issue can be resolved and the reliability in power evacuation from 220 kV
Tashiding as well as Jorethang HEP would further improve. PCC advised Powergrid to take
necessary action to remove the LILO connection of 220 kV Rangpo-N.Melli line at Tashiding and
to connect the 220 KV Tashiding HEP directly to New Melli S/s.

Powergrid & Tashiding HEP may update.

ITEM NO. D.5:  Total power failure at 400 kV Teesta—IIl Substation on 23.04.2021 at 13:21
hrs

At 13:21 Hrs, 400 kV Teesta-3-Kishangunj tripped on B-N fault and at the same time 400 kV
Teesta-3 -Dikchu also tripped on same fault . As a result, around 148 MW generation loss
occurred at Teesta-Ill due to loss of evacuation path. There was no generation at Dikchu.

In 102" PCC meeting,

PCC advised Powergrid & Dikchu to implement the revised settings for DEF relay at their end in
order to have a proper coordination among the relays.

Powergrid & Dikchu HEP may update.

ITEM NO. D.6: Disturbance at 400 kV Farakka S/S on 29.04.2021 at 20:40 hrs

At 20:40 Hrs, 400 KV FSTPP-Durgapur D/C, 400 KV FSTPP-New Purnea (From New Purnea
end only), FSTPP U#6 tripped. Multiple faults in PMU were observed. It was reported that 220 kV
Farakka-Lalmtia S/C which was out due to tower collapse since 21 april 2021 has observed
another tower collpase near Farraka end and as it was passing above 220 kV Farakka-Durgapur
D/C so resulted in the fault on these circuits.

In 102" PCC meeting,

PCC advised NTPC to check and rectify the A/R issue of 400 kV Farakka-Durgapur-2 line at
Farakka end.

PCC advised NTPC to place the details related to autorecloser issue at FSTPS with all the facts
and the findings of their engineering wing so that it can be addressed.
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Regarding overvoltage in R & B phase for Farakka-Durgapur-2 line during the disturbance, NTPC
informed that the issue has been taken up with OS team. PCC advised to share the findings of
the above analysis with ERLDC.

NTPC may update.
ITEM NO. D.7:  Disturbance at 220 kV Budhipadar S/s at 13:47 Hrs on 08.04.2021.

220 KV Budhipadar-Lapanga ckt-1&2 tripped at 13:47 and 13:49 hrs respectively, followed by
tripping of Budhipadar-Raigarh on 14:03 hrs, due to B phase fault.

At increased loading of Tarkera D/C , circuit-1 also developed B phase fault at 14:06:27 Hrs and
tripped .

At 14:07:24 Hrs bus fault was created at Bus-1 (with snapping of R-Ph pipe bus from isolator to
Breaker of 220KV Budhipadar- Tarkera Ckt-2). All the remaining feeders with Bus -1 tripped.

With all evacuating sources out ,IBTPS and Vedanta,Bhusan formed Island with its own CPP
load but due to excess generation of approx. 560 MW (Vedanta=250, IB=250 , Bhusan=50, pre
event exchange with grid) over frequency occurred and also all generators tripped on Over
frequency .

In 102" PCC Meeting,

OPTCL stated that based on the decision taken in the special meeting held on 10/05/21, their
planning team is carrying out the necessary study. Based on the study results the required SPS
would be designed.

PCC advised OPTCL to complete the study at the earliest and share the report to ERPC
secretariat and ERLDC.

Regarding unsuccessful islanding at Vedanta during the disturbance on 08/04/21, Vedanta
informed that simulation studies has been carried out to study the governor response and as per
the study, tuning of the governor is required for islanding mode of operation. They informed that
the issue has been taken in priority and the report will be submitted at the earliest.

OPTCL & Vedanta may update.
ITEM NO. D.8: Grid event at 132 k V Motihari (DMTCL) S/S on 21-04-2021 at 20:19 hrs

On 21st April 2021 at 19:00 hrs, 132 kV side of 400/132 kV 315MVA ICT-3 (Ownership is with
Powergrid Mithilanchal Transmission Ltd) at Motihari was being charged through 132 kV GIS Bus
1. Just after charging of new ICT, 132kV Main bu\s-1 at Motihari tripped due to Bus extension
module SF6 gas pressure low trip at 19:01 Hrs. Following feeders which were connected with
132kV Main bus — 1 at Motihari tripped:

132 kV side of 400/132 kV ICT — 1 at Motihari
132 kV Betiya — 1

132 kV Motihari — 1

132 kV Raxaul — 1

In 102" PCC Meeting,

DMTCL informed the details of the incident on 21/04/21 along with the findings were shared with
both the OEMSs for root cause analysis of the event. As two OEMs are involved in GIS system at
Motihari, they were discussing with each other and the report would be submitted by them to
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DMTCL within a week. The same would be shared with ERPC/ERLDC once they receive the
report.

They mentioned that 132 kV Motihari — Raxaul circuit -2 and 132 kV Bus-1 at Motihari had not
been restored yet due to non-availability of shutdown by SLDC Bihar.

PCC advised SLDC Bihar to consider the proposal of operating the grid in closed loop mode by
connecting 132 kV Motihari(BSPTCL) to 132 kV Motipur station and submit their observation to
ERLDC.

DMTCL & BSPTCL may update.

ITEM NO. D.9:  Tripping of 400/220 kV Biharshariff ICT-1,2 &3 on 03-04-2021 at 19:45 hrs

On 03-04-2021 at 19:45 hrs,400/220 kV ICT 1,2 &3 tripped due to R phase CT blast of ICT-2 at
220 kV side. 220 kV Biharshariff-Khezisarai D/C also got tripped.

ICT 1&2 tripped from Powergrid side and Inter-trip sent to BSPTCL end while ICT-3 tripped from
only BSPTCL side.ICT-4 was in service with loading of 350 MW. Biharshariff-Khezesarai D/C
tripped from Khezesarai end on Zone -2 from Khezesarai end .There is no Bus bar scheme at
Present at 220 k V Biharsharriff.

In 102" PCC meeting,

PCC advised BSPTCL following:

» To carry out detail checking of the cables/wirings between HV and LV side of the 400/220
kV ICTs at Biharshariff S/s. Also to check substation DC healthiness on 220 kV side.

» To configure the disturbance recorder of the relays for LV side of the ICTs so that DRs
can be available during tripping of the ICTs for analysis.

» To submit the status of busbar protection for 220 kV bus of Biharshariff S/s.
Regarding tripping of 220 kV Biharshariff-Khezesarai D/C from Khezesarai end in Zone -2
protection, BSPTCL informed that Khizersarai S/s is maintained by BGCL and the issue has been
intimated to them for necessary checking of the relay settings at their end.

BSPTCL may update.

ITEM NO. D.10: Repeated tripping of 400 kV New Purnea Muzaffarpur-1 due to similar
nature of fault

400 kV New Purnea-Muzaffarpur D/C plays important roles in the evacuation of hydropower in

the North Eastern Region, Sikkim and Bhutan. During April 2021, 400 kV New Purnea-
Muzaffarpur D/C had tripped repeatedly due to similar nature of faults.

In 102nd PCC meeting, Powerlink was advised to check tower footing resistance of the towers in
the above section and submit the findings of the same to ERPC and ERLDC.

Powerlink vide e-mail dated 29/05/21 updated that the tower footing resistance in the concerned
section of the line had been measured. The report submitted by them is attached at Annexure.

Members may discuss.
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ITEM NO. D.11: Total power failure at JSPL on 09.03.2021 at 08:02 hrs

At 07:50 hrs, 400 kV JSPL-Meramundali - 2 got tripped after unsuccessful auto-reclose attempt
due to persistent Y phase to earth fault.

At 08:02 hrs, 400 kV JSPL — Meramundali-1 got tripped after unsuccessful auto-reclose attempt
due to persistent Y phase to earth fault resulting in total power failure at JSPL plant. During line
patrolling, it was observed that “Y” Phase Insulators of both the circuits were damaged and
conductors were lying on top of Blue Phase cross arms at tower location at 111.

PCC advised OPTCL to enable the Trip on reclose (TOR)/SOTF function in the distance relay at
Meramundali end.

In 102" PCC Meeting,

JSPL informed that new relay had already been procured however the revised dead time settings
could not been implemented in BCU as GE engineers could not visit the site due to ongoing
lockdown in the state in view of Covid situation. The settings would be implemented once the
lockdown situation gets normalized.

JSPL may update.
ITEM NO. D.12: Repeated delayed clearance of faults at 220 kV Chandil STPS S/C

In March 2021, 220 kV Chandil STPS S/C tripped repeatedly due to various short circuit faults at
6-12 km from STPS.

In 102" PCC Meeting,

JUSNL informed that rectification of PLCC issue is to be carried out by third party agency and the
same is being taken up by their telecom wing..

PCC advised JUSNL to expedite the process and resolve the PLCC issue at Chandil end at the
earliest and also advised to submit the status of the work to ERPC secretariat within a week.

JUSNL vide email dated 10/06/21 submitted following:

The cost estimate for replacement of STPS feeder PLCC panel along with all auxiliary
equipments has already been submitted to Divisional Office, Chandil and the process to replace
the PLCC panel is in progress. It will take approximately 3 months subjected to the issue of work
order by concerned higher authorities.

JUSNL may update.

ITEM NO. D.13: Total Power Failure at 400 kV Motihari Substation on 21.01.2021 at 11:20
hrs

400 kV Motihari-Gorakhpur D/C and 400 kV Motihari Barh-1 were out of service due to tower
collapse. Motihari was connected to rest of the grid through 400 kV Barh Motihari - 2.

On 21-01-2021 at 11:20 hrs, a transient Y-phase to earth fault occurred at 400 kV Barh-Motihari -
2. Successful auto reclose operation was occurred at Motihari end.

In 102" PCC meeting,
NTPC informed that they had not received any communication from their engineering wing
regarding the modification of scheme/relay configuration for the line reactor of 400 kV Barh-

Motihari-2 line till date.

PCC advised NTPC to follow up with their corporate team for expediting the process.
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NTPC may update.

ITEM NO. D.14: Disturbance at 220 kV Hatia Substation on 29.01.2021 at 10:44 hrs

220 kV Ranchi - Hatia - 3 was being shifted from 220 kV bus-1 to 220 kV bus-2 at Hatia. During
changeover, sparking was observed in 220 kV bus-2 isolator at Hatia of Ranchi-3 feeder. Bus bar
protection was not in service at Hatia at 220 kV voltage level. All 220 kV feeders tripped from
remote ends.

In 102" PCC.

JUSNL informed that shutdown was not allowed by SLDC Jharkhand due to COVID 19 pandemic
situations. The shutdown would be availed once the Covid situation improves.

JUSNL may update.

ITEM NO. D.15: Repeated disturbances at 132/66 kV Melli S/S in March 2021

The occurrence of repeated grid events at 132/66 kV Melli S/S has been reported in March 2021
resulting in power failure at Melli and Kalimpong areas. A summary of the grid events in March
2021 is given in the following table:

Relay Relay
Sr Date Time Brief Description Indication of | Indication of Power
No (Hrs.) RangpoMelli SiliguriMelli loss
s/C s/C
1 11-03-2021 | 16:1 | 132 kV SiliguriMelli S/C was | R-Y, [IR=1.2 | -- Melli: 15
7 out of service. Kalimpong was | kA, 1Y=1.1 kA, MW
radially fed from Melli through | 2.1 km from )
66 KV Kalimpong-Melli D/C. | Rangpo Kalimpon
132 kV Rangpo — Melli S/C g:5MW
tripped ON R-Y phase fault
leading to power failure at
Melli.
2 24-03-2021 | 18:4 | Both 132 kV Rangpo-Melli R-Y, IR=1.6 R-Y, IR=1.4 | Melli: 12
1 S/C and 132 KV Siliguri-Melli | kA, IY=1.5 kA, | kA, 1Y=1.3 MW
S/C tripped dueto R & Y 2.1 km from kA, 104 km i
phase to earth fault resulting | Rangpo from Siliguri; Kalimpon
in total power failure at Melli g: 6 MW
and Kalimpong. Kalimpong
was radially fed from Melli
through 66 KV Kalimpong-
Melli D/C.
3 28-03-2021 | 16:4 | 132 kV Rangpo-Melli S/C and | R-Y, IR=1.4 R-Y, IR=1.4 | Melli: 15
2 132 KV Siliguri-Melli S/C KA, IY=1.4 kA, | kA, 1Y=1.3 MW
tripped due to R & Y phase to | 2 km from kA, 105 km )
earth fault resulting in total Rangpo from Siliguri Kalimpon
g: 5 MW

power failure at Melli and
Kalimpong. Kalimpong was
radially fed from Melli through
66 KV Kalimpong-Melli D/C.
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In 101st PCC Meeting held on 13.04.2021, the agenda was placed for discussion. PCC referred
the issue to OCC for discussion as Sikkim representative were not present in the meeting.

In 179™ OCC meeting, Powergrid informed that the team comprising of experts from Powergrid,
WBSETCL and Sikkim visited the site on 05.05.2021 but as the lockdown had been announced
from 6™ May 2021 in Sikkim, major testing could not be done. The following were pointed out by
the team:

» It was found that from the Melli end for Zone-2 fault of 132 kV Rangpo-Melli line, the
distance protection relay is not operating in desired manner.

» As they could not perform major testing due to paucity of time they could not access the
healthiness of distance relay. However, as a temporary measure, the Zone 2 settings
had been changed from 350 ms to 100msand kept in observation for any further tripping.

» Whenever the lockdown restriction eases, Powergrid would mobilize the workforce and do
a thorough testing of the said relay. In case there is any problem found during the
testing, the relay would be replaced by a spare one.

» There is single DC source for all the 132 kV elements in Melli S/s which is an EHV S/s. It
is suggested that for ensuring reliable protection operation, there should be one more
redundant set of DC supply, which is also as per CEA standards.

Regarding DC supply, OCC advised Sikkim to check the PSDF proposal for Melli S/s, whether
there is proposal for two sets of DC supplies. Sikkim representative informed that as of how there
is only single DC source. OCC further advised Sikkim to include dual DC supplies under PSDF
renovation proposal.

On gquery, Powergrid informed that they had checked the breaker and some minor issues had
been found which were already rectified. Regarding the repeated faults at a particular location,
Powergrid informed that they had visited the site and it had been found that there was some
clearance issue at that particular location and to mitigate the issue some temporary measures
had been taken. Powergrid further suggested that in case of further tripping, restringing of the
conductor has to be done for that particular location where the fault is occurring.

In conclusion, OCC advised Powergrid to send updates about the issues observed at Melli S/s, if
any, to ERPC/ERLDC so that the issue can be followed up in the PCC forum. Further OCC
advised Sikkim to check the PSDF scheme for Melli whether there is proposal for two sets of DC
supplies or not. If not, the proposal for dual DC supplies may be included under PSDF proposal.

Sikkim vide email dated 09/06/2021 confirmed that provision of two sets of DC supplies at 132 kV
Melli S/s has been included in the PSDF proposal.

kkkkkkkkkkkhkkkk
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Annexure B.1

qTa< T9EeH AL FLa e ferfaes
(ATEa T &7 T=AH)

POWER SYSTEM OPERATION CORPORATION LIMITED

(A Government of India Enterprise)

Eastern Regional Load Despatch Centre: 14, Golf Club Road, Tollygunge, Kolkata-700 033.
CIN: U40105DL2009G01188682

FI: 033- 24235755, 24174049 9 : 033-24235809/5029 Website:www.erldc.org, Email ID- erldc@posoco.in

geAT HEAT: 17-05-2021/1 fe=tien: 18-05-2021
Report on the grid event in Eastern Region (7df &7 # frs gear ww Ruié)
Summary of the event (&re=T &1 ART2):

On 17-05-2021, 220 kV Gaya-Bodhgaya-1 & 2 tripped at 23:06 hrs from 765/400/220 kV Gaya S/s
end only. At that moment, all 220/132 KV ICTs at Bodhgaya also tripped, causing load loss of 150

MW at Chandauti, Sherghati, Imamganj, Rafiganj Traction & Bodhgaya. 220 kV Bodhgaya-
Khijasarai D/C was hand-tripped from Bodhgaya end on no load later on.

It was intimated by BSPTCL that 132 kV Bodhgaya (PG)-Paharpur R phase jumper snapped causing
R phase to earth fault. Its protection operated however the breaker did not trip causing a
persisting fault.

e Date / Time of disturbance: 15-05-2021 at 12:01 hrs.

e Eventtype:GD-1

e Load and Generation loss during the event:
O 150 MW load loss at Chandauti, Sherghati, Imamganj, Rafiganj & Bodhgaya
O No generation loss occurred during the event

Major elements tripped (Y& fefRram):

® 220 kV Gaya Bodhgaya D/C

® 220/132kV ICTs at Bodhgaya (4 X 150 MVA and 1X 160 MVA)
Network across the affected area (WsTfad &= 1 A=r2M)
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Figure 1: Network across the affected area
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Relay indication and PMU observation (Rer @ 3t drearg addaton):

qAT ATH 39 &g 1 R dFa 3udg 2R e | droay gddamor
R phase to earth fault, IR=12.1
132 kV Bodhgya-| kA. IN>1 and O/C> 1 operated L
23:06 . . . No tripping
Paharpur 1 in 500 ms (non-directional
definite time 500 ms)
Around 4 kV dip h
Backup over current Earth fault ound d p. as
220/132 kV 150 ) been observed in R
protection operated (as per L
23:06) MVAICT 1,2,3 L ) No tripping phase voltage at
relay flag intimate substation _
and 4 Maithon PMU data.
personnel) o
- - — The fault clearing time
23:06| 220/132kV 160 | LV side breaker tripped on E/F No tripping
. was around 1000 ms
MVAICT 5 protection.
(> 160 ms)
220 kV  Gaya| R-N, Zone-3, Fc= 2.167 kA, 6.7 o
23:06 No tripping
Bodhgaya -1 km
220 kV Gaya o
23:06 R-N, Z-3, Fc= 2.14 kA No tripping
Bodhgaya - 2

RO 17/0512021

(3] 23:06:35.840

v
8

R Y B Phase Voltage

06:29.312

23:06:29.512 23:06:29.712 23:06:29.912 23:06:30.112 23:06:30.312

23:06:30.512

23:06:30.712 23:06:

VRM

Substationld: MAITH_PG MAITH_PG

— VBM
MAITH_PG

Deviceld: 400BUS1______ Deviceld: 400BUST______

Deviceld: 400BUS1

30.912 23:06:31.112 23:06:31

312 23:06:31.512 23:06:31.712

Figure 2: Three phase voltage captured at Maithon S/S shows the existence of R phase to earth fault at 23:06:29 hrs. Around 4

kV dip has been observed in R phase voltage at Maithon PMU data. The fault clearing time was around 1000 ms.

Restoration (qaTa¥aT T 4fta):

220 KV Gaya-Bodhgaya-1 & 2 were charged at 23:45 hrs and 23:46 hrs respectively.
All 220/132 KV ICTs at Bodhgaya were restored by 23:50 hrs.
220 KV Bodhgaya-Khijasarai D/C were restored at 00:45 hrs



Analysis of the event (geT &1 fa2ayor):

220/132 kV Bodhgaya substation is the oldest substation in Bihar which was energized in
1971. This substation has 220 kV and 132 kV buses with a single main and transfer scheme.
Both 220 and 132 kV do not have any bus bar protection in service. 132 kV Bodhgaya-
Paharganj circuit 2 is, in general, kept out.

On 17-05-2021, R phase jumper of 132 kV Bodhgaya-Paharganj circuit 1 (132 kV D/C
traction feeder to railway with 25 kV R-B phase utilization) snapped within Bodhgaya
substation yard. Thunderstorms and rain were prevailing at the substation during this
event which has led to jumper snapping event. 132 kV bus side R phase jumper broke for
this circuit has resulted in 132 kV bus fault. The fault was in the reverse direction for the
distance protection relay of this circuit as per the information provided from the
substation.

As there is no bus bar protection in 132 kV bus, therefore, this fault had to be isolated with
the tripping of all 220/132 kV ICTs at Bodhgaya substation which acts as the only source.
During the event, it was reported that all 220/132 kV ICTs had tripped on backup
overcurrent and earth fault protection (Although No DR is available and the information is
based on prima facie relay flag indication). Even after all ICTs tripping, 220 kV Gaya-
Bodhgaya circuit got tripped on Zone 3 from Gaya end in 800 ms from initial fault indicating
that fault persisted for 800 ms and ICTs have not cleared the same in 800 ms.

It was observed that the fault current was around 12.1 kA and the jumper was found to be
disconnected and fallen on the ground during the yard visit indicating its detachment due
to high fault current.

Loss of ICTs has led to the loss of supply at 220/132 kV Bodhgaya substation causing load
loss of 150 MW at Chandauti, Sherghati, Imamganj, Rafiganj Traction & Bodhgaya.

EF

| «.\\j\ﬁ—\ I“;—% %g
\"‘_LHIiT\

132KV Imarmeani

132KV Sherehati

H
2

150MVA 220/132/33KV ICT No3 g

150MVA, 220/132/33KV ICT No.2

150MVA, 220/132/33KV ICT No.L

160MVA, 220/132/33KV ICT No.5

SOMVA 132/33KV PTR No.3

SOMVA,132/33KV PTR No.2

50MVA 132/33KV PTR No.l

$oomnd

H\H LJ:L\\;

\——f b

\
—\l\—l'H.— \

-\ "\—l Y,

um
§g 2
th <]
:

&

o
33
To

132Kv Knizersarai

KKKKKKKKK

uuuuuuuu

Dobhi




Sequence of Event based on available information

From Main as well as backup DR of 132 kV Bodhgaya-Paharganj circuit 1 (Attached as an
annexure, DR is not time-synchronized), it was observed that fault on this circuit was
observed for 560 ms in R phase with a fault current of 12.1 kA. While the voltage observed
in this DR which is 132 kV bus voltage was there for 1000 ms indicating that 132 kV Bus
was live for 1000ms

o In main distance protection DR, one-time Timer T1 has started immediately after
fault however no zone protection has picked up. There is no further tripping
command issued. However, the fault current was found to become zero after 580
ms. It was expected that the pre-fault current in the R-B phase should be equal as
these are being used for railway traction load. However, it is observed that the Y
and B phases are swapped in the relay. This needs to be corrected by BSPTCL as
protection may either mal-operate or not operate. As fault was in the reverse
direction so it was expected that Zone 4 should have picked up in the distance
protection, however, that had also not picked up based on DR analysis (DR
attached in Annexure 1).

o The fault was in the reverse zone as it before the CT of the 132 kV circuit i.e.
towards the bus side. The non-directional definite time (500 ms) over current and
earth fault both had operated and thus tripped the circuit breaker. This line
breaker tripping will however not clear the fault from the system as it was on the
bus side. However, with breaker opening the current observed by the CT became
zero with load disconnection and open-ended condition. This aspect needs further
analysis as does not substantiate the reasoning for the fault location.

As the fault was not cleared from the 132 kV bus due to the non-availability of bus bar
protection so it was being fed from the 220/132 kV ICTs and 132 and 33 kV systems were
radial. It was intimated by the substation that for all 220/132 kV ICTs Backup overcurrent
protection had operated. Without DRs for these five 220/132 kV ICTs, it is not clear up to
what duration time fault was being fed by ICTs.

In the meantime, 220 kV Gaya-Bodhgaya-1 & 2 tripped from Gaya end only in Zone — 3 by
sensing the R phase fault. The operational time for zone 3 was 800 ms. With this, the only
remaining source was 220 kV Bodhgaya-Khizesarai D/C.

The net fault current fed by 220 kV Gaya-Bodhgaya-1 & 2 (17 km each) was 4.307 in the R
phase which on the 132 kV side would be around 7.17 kA. The remaining fault current will
be fed by 220 kV Bodhgaya-Khizesarai D/C (58 km each). However, 220 kV Bodhgaya-
Khizesarai D/C did not trip during the event. This indicates that the 220/132 kV have
tripped after tripping of 220 kV Gaya-Bodhgaya-1 & 2 but before any tripping of 220 kV
Bodhgaya-Khizesarai D/C. The total fault clearing time observed from PMU was around
1000 ms which indicates that all 220/132 kV ICTs had tripped within 1000ms. This should
have cleared the fault from the system.



Protection issues Observed (JI&1T HAET):

e Issues with 132 kV Bodhgaya-Paharganj circuit 1

o Why 132 kV Bodhgaya-Paharganj circuit 1 distance protection relay has not picked
up during the fault?

o The site has intimated regarding the fault location i.e. 132 kV bus and 132 kV Bus
isolator for 132 kV Bodhgaya-Paharganj circuit 1. However, the available DR is not
substantiating the exact location due to the following facts and BSPTCL may kindly
analyze:

= (T is measuring the fault current even if the feeder is radial and fault is
between CT and towards the 132 kV Bus section.

* Fault current seen by line CT is not observed after its breaker operation on
non-direction definite time E/F and O/C relay operation.

» The fault is persisting in the system even after 500 ms as 220/132 kV ICTs
(1000 ms based on PMU) and 220 kV Gaya-Bodhgaya circuits (800 ms based
on DR) had tripped.

o Main distance protection seems to have B and Y phase current swapped which
need to be corrected after checking in the field.

o DRs are found to be not time-synchronized.

e 220/132kV ICTs backup protection needs proper coordination with 220 kV Gaya-Bodhgaya
D/C zone-3 from the Gaya end. (POWERGRID ER-1 and BSPTCL/Bihar SLDC to update).

o DR of ICTs has not been shared which has led to difficulty in event analysis. BSPTCL CRITL
team must visit substation after events and collect all event details and analyze them to
make proper sequence and requirement of corrective action. BSPTCL/Bihar SLDC to
update.

e Both 220 kV and 132 kV buses do not have bus bar protection which is a gross violation of
CEA regulation. The substation has 4 X140 + 1 X160 MVA transformation capacity meeting
huge load and any such delayed fault will directly impact the lives of all instruments
especially power transformers. BSPTCL may kindly update on Bus bar protection
implementation for such a critical substation in their system.

Operation issues Observed (YdTeldd HHATIN):

e The 220 kV, as well as 132 kV Buses at Bodhgaya, is having a single main transfer scheme.
BSPTCL may kindly update on the plan for R&M activities and up-gradation of the
substation.



Non-compliance observed (fafaasret T 3R-3regarere):

Issues

Regulation Non-Compliance

Utility

DR/EL not provided
within 24 Hours

1. IEGC5.2(r)
2. CEA grid Standard 15.3

BSPTCL &
POWERGRID
ER-1

Non-Submission of
Details for the tripping
which is required for
appropriate analysis for
GD/GI

1. 1EGC 5.2 (r), 5.9.6.c (VI)

2. CEA grid Standard 15.3

3. CEA (Technical standards for connectivity to
the Grid) Regulation, 2007-6. 4.d

BSPTCL

Incorrect/ mis-
operation / unwanted
operation of Protection
system

1. CEA Technical Standard for Construction of
Electrical Plants and Electric Lines: 43.4 .A.

2. CEA (Technical standards for connectivity to
the Grid) Regulation, 2007: Schedule Part 1. (
6.1,6.2,6.3)

BSPTCL

Fault clearance in more
than 100 ms at 400 kV
level and above and 160
ms at 220 kV levels

CEA Grid standard 2010 -3.e
CEA Transmission Planning Criteria

BSLTCL

Non-Availability of
Numerical Bus Bar/LBB
Protection at 220 kV and
above S/s

1. CEA Technical Standard for Construction of
Electrical Plants and Electric Lines 43.4 .A

2. CEA Technical Standard for Construction of
Electrical Plants and Electric Lines 43.4 .C.4

3. CEA (Technical standards for connectivity to

the Grid) Regulation, 2007 — 6.1, 6.4.

BSPTCL

Bus Bar protection at
132 kV level not present

CEA Regulation: Measures relating to Safety
and Electric Supply 2010 -45.2.vii

BSPTCL

DR/EL are not time-
synchronized

1. Indian Electricity Grid Code 4.6.3

2. CEA Technical Standard for Construction of
Electrical Plants and Electric Lines: 43.4 .D.

3. CEA (Technical standards for connectivity to

the Grid) Regulation, 2007: Schedule Part 1.7.

BSPTCL

Status of Reporting (Raiféar i Rufa):

e Complete DR/EL yet to be received from BSPTCL.




Annexure 1: Sequence of events recorded at ERLDC SCADA data at the time of
both the events.

TIME MILLI_SEC | STATION | DESCRIPTION STATUS
22:24:46 718 | GAYA__PG | 220 _DHRIN_BH_1_CB Closed
22:24:46 799 | GAYA__PG | 220 _DHRIN_BH_1_CB Open
22:58:15 209 | GAYA__PG | 220 _DHRIN_BH_1_CB Closed
23:01:46 511 | GAYA__PG | 400_KODAM_DV_1_ICT2_Tie | Closed
23:06:30 443 | GAYA__PG | 220 BODHN_BH_2 CB Open
23:06:30 451 | GAYA__PG | 220 _DHRIN_BH_1_CB Open
23:44:53 172 | GAYA__PG | 220_DHRIN_BH_1_CB Closed
23:46:11 184 | GAYA__PG | 220_BODHN_BH_2_CB Closed




Annexure 2: DR

1. Main Distance Protection DR from Bodhgaya (PG) End for 132 kV kV Bodhgaya-Paharpur 1

(Traction) line
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2. Backup OC and EF DR from Bodhgaya (PG) End for 132 kV kV Bodhgaya-Paharpur 1
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3. DR from Gaya (PG) End for 220 kV Gaya-Bodhgaya 1
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4. DR from Gaya (PG) End for 220 kV Gaya-Bodhgaya 2
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T fAeeq AT Feqrer forfaes

(FTT AL T I=AH)

POWER SYSTEM OPERATION CORPORATION LIMITED

(A Government of India Enterprise)

Eastern Regional Load Despatch Centre: 14, Golf Club Road, Tollygunge, Kolkata-700 033.

CIN: U40105DL2009G0OI1188682

Annexure B.2

FI: 033- 24235755, 24174049 9 : 033-24235809/5029 Website:www.erldc.org, Email ID- erldc@posoco.in

geAT HE&T: 20-05-2021/1

et 21-05-2021

Report on the grid event in Eastern Region (qdt & 3 frs wrear 9 Rud)

Summary of the event (&re=T &1 ART2):

220 kV Chandauti-Sonenagar D/C tripped at 03:41 hrs on 20™" May 2021 from Chandauti end. This has led
to total power failure at 220/132 kV Sonenagar (BSPTCL) and radially connected 132 kV substations. At the
same time 132 kV Sonenagar — Japla S/C also got tripped. The power restored at 04:23 hrs by extending
power from 400/220 kV Chandauti through 220KV-Chandauti (PMTL)-Sonenagar-1.

e Date / Time of disturbance: 20-05-2021 at 03:51 hrs.

e Eventtype:GD-1

e Systems/ Subsystems affected: 220/132 kV Sonenagar S/S.
e Load and Generation loss.

o No generation loss was reported during the event.
o Around 92 MW load loss was reported during the event (Sonenagar 26 MW, Aurangabad
30 MW, Rafigunj 32 MW, Japla 4 MW)

Major elements tripped (se7& fefdom:

Network across the affected area (T31fad 81 &1 7% 2M)

220 kV Chandauti-Sonenagar D/C
132 kV Sonenagar — Japla S/C
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Figure 1: Network across the affected area
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Relay indication and PMU observation (Rer @ 3t dresrg wdidaton):

AT CI 39 %g 1 Rer wFa sudg2 R ada | doay adaaor
220 kV Chandauti - Sonenagar -1 | B-N, Zone 2. 76.2km, 0.7 kA Did not trip Around 4 kV dip has been
) observed in B phase
0:;:1 220 kV Chandauti - Sonenagar -2 | B-N, Zone 2. 76.2km, 0.7 kA Did not trip voltage at Gaya PMU.

132 kV Sonenagar — Japla S/C

B-N, Directional O/C, E/F,
[

Yet to be received

3.170 KA

Fault clearing time was
around 500 ms.

lZD/DS/ZDZ1 E] 03:41:47.520 20/0512021 EI 03:41:49.000 ) e " 3

R'Y B Phase Voltage

47.720 03:41:47.820 03:41:47.920 03:41:48.020 03

— VEM
Substationld: GAYA__PG
Deviceld: 400GAYA_KODAM1

VRM
Substationld: GAYA__PG
Deviceld: 400GAYA_KODAMI

Substationld: GAYA__PG
Deviceld: 400GAYA_KODAM1

RY B Phase Voltages Angles

41:48.120 03:41:48.220 03:41:48.320 03:41:48.420 03:41:48.520 03:41:48.620 03:41:48.720 03:41:4

Figure 3: Three phase voltage captured by Gaya PMU shows existence of B phase to earth fault at 03:41
hrs. Around 4 kV dip has been observed in B phase voltage at Gaya PMU. Fault clearing time was around
500 ms.




Restoration (qafa=iT &1 ufta)

o 220 kV Chandauti-Sonenagar -1 restored at 04:23 hrs.
o 220 kV Chandauti-Sonenagar -2 restored at 04:29 hrs.
o 132 kV Sonenagar — Japla S/C restored at 05:17 hrs.

Analysis of the event (geAT &1 fazeyon):

e 220 kV Chandauti-Sonenagar D/C tripped at 03:41 hrs on 20'" April 2021 from Chandauti end due
to B phase to earth fault in Zone — 2. Fault location was around 76 km from Chandauti end. Fault
clearing time was around 500 ms which is same as Zone — 2 timing. It is suspected that fault was at
Sonenagar S/S or any 132 kV line connected to Sonenagar S/S as line length of 220 kV Chandauti —
Sonenagar D/C is also around 76 km.

e At the same time 132 kV Sonenagar — Japla S/C tripped from Sonenagar end in B phase directional
O/C and E/F. Fault current was around 3.17 kA.

e Due to non-clearance of fault from Sonenagar end, fault was cleared from Chandauti S/S with
tripping of 220 kV Chandauti-Sonenagar D/C.

e Asaresult, total power supply to 220/132 kV Sonenagar S/S got failed. This has led to around 92
MW load loss (Sonenagar 26 MW, Aurangabad 30 MW, Rafigunj 32 MW, Japla 4 MW).

Protection issues observed (a1 T@Ea):

e Reason and location of the fault may be shared by BSPTCL. It is suspected that fault was at
Sonenagar S/S or any downstream network. Reason for non-clearance of fault from Sonenagar end
may be shared.

Non-compliance observed (fafaaer #1 3X-3reyareren):

Issues Regulation Non-Compliance Utility

DR/EL not provided within | 1. IEGC 5.2 (r)

24 Hours 2. CEA grid Standard 15.3 BSPTCL
Fault clearance in more

1. CEA Grid standard 2010 -3.e
than 100 ms at 400 kV level BSPTCL

and above and 160 ms at | CEA Transmission Planning Criteria
220 kV levels

1. CEA Technical Standard for Construction of
Incorrect/ mis-operation / | Electrical Plants and Electric Lines: 43.4 .A.

unwanted operation of | 2. CEA (Technical standards for connectivity to the | BSPTCL
Protection system Grid) Regulation, 2007: Schedule Part 1. (6.1, 6.2,
6.3)

Status of Reporting (Raiféar i Rufa):

e DR/EL received from PMTL
e Details yet to be received from BSPTCL.




Annexure 1: Sequence of events recorded at ERLDC SCADA data at the time of
the event.

TIME MILLI_SEC | STATION | DESCRIPTION STATUS
03:41:48 282 | CHNDT_PG | 220_SONNW_BH_1_MP1 Operated
03:41:48 287 | CHNDT_PG | 220_SONNW_BH_2_MP1 Operated
03:41:48 321 | CHNDT_PG | 220_SONNW_BH_1_CB Open
03:41:48 330 | CHNDT_PG | 220_SONNW_BH_2_CB Open
03:41:48 334 | CHNDT_PG | 220_SONNW_BH_2_MP1 Normal
03:41:48 335 | CHNDT_PG | 220_SONNW_BH_1_MP1 Normal




Annexure 2: DR recorded at Chandauti end for 220 kV Chandauti-Sonenagar D/C
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Annexure B.3

< e AiaLe Fareer forfacs
(AT LT & I=AHA)

POWER SYSTEM OPERATION CORPORATION LIMITED

(A Government of India Enterprise)

Eastern Regional Load Despatch Centre: 14, Golf Club Road, Tollygunge, Kolkata-700 033.
CIN: U40105DL2009G01188682

T 033- 24235755, 24174049 5 : 033-24235809/5029 Website:www.erldc.org, Email ID- erlde@posoco.in
AT HE&AT: 23-05-2021/1 f&eAtn: 25-05-2021
Report on the grid event in Eastern Region (qdt & 3 frs wrear 9 Rud)

Summary of the event (&re=T &1 ART2):
On 23-05-2021 at 10:15 Hrs., all 220 kV feeders connected to 220/132 kV Joda S/S got tripped due to
operation of bus bar protection. This has resulted in total power failure at 220/132 kV Joda and 220 kV TSIL
S/S and loss of 100 MW load. After investigation, it was found that Y-phase CT of 220 kV Joda —TSIL feeder
blasted at Joda end. The power at Joda substation was restored at 11:07 Hrs. by extending power from 220
kV JSPL substation through 220 kV Joda-JSPL Line.

e Date / Time of disturbance: 20-05-2021 at 03:51 hrs.

e Eventtype:GD-1

e Systems/ Subsystems affected: 220/132 kV Joda and 220 kV TSIL S/S.

e Anyimportant line under outage: Prior to the event 220 kV TTPS — Joda — 2 was under shutdown.

e Load and Generation loss.

Area Load loss Generation loss
Barbil 15 MW -
Palasponga 35 MW -
Bolani 15 MW -
Aryairon 5MW -
JODA 30 MW -
Total 100 MW o0 MW

Major elements tripped (Y& fefam:
e 220kVJoda—-TTPS-1
e 220 kV Ramchandrapur —Joda S/C
e 220kVJoda—-JSPLS/C
e 220 kV Joda-TSILS/C
e 132 kV Joda —Kendposi S/C


FreeText
Annexure B.3


Network across the affected area (THTfad &7 &7 sT%2)
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Figure 1: Network across the affected area
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Figure 2: SCADA snapshot of the network prior to event



Relay indication and PMU observation (Rer @ 3t drearg addaton):

AT e 39%g 1 Rer wFa 39%g 2 Rt wFa dfroay gdaaror
220 kV Joda—TTPS -1 Did not trip
. Around 7 kV dip
132 kV Joda — Kendposi S/C Did not trip has been
Bus bar protection observed in Y
220 kV Joda - JSPL S/C operated i i
10:17 P Did not trip phase voltage at
Hrs. | 220 kv Joda - . . Jamshedpur
Ramchandrapur S/C Did not trip PMU. Fault
220 kV Joda TSIL S/C Y-N, Zone-1, 0.15 Km, Vector shift tripped, DP relay, | clearing time was
F/C 7.8 kA, three phase Distance- 30KM, 1r=56.2A, |less than 100 ms.
trip y=326.5A, 1b=156.6A

23/05«'2021 g]mwaum Rl 230512021 Q]m,wcs.ssu oSl I
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10:17:07.440 10:17:07.540 10:17:07.640 10:17:07.740 10:17:07.840 10:17:07.940 10:17:08.040 10:17:08.140 10:17:08.240 10:17:08.340 10:17:08.440

VRM — VEM
Substationld: JAMSH_PG Substationld: JAMSH_PG Substationld: JAMSH_PG
Deviceld: 400BUST______ Deviceld: 400BUST______ Deviceld: 400BUS1T

Figure 3: Three phase bus voltage captured by 400 kV Jamshedpur PMU shows existence of Y phase to
earth fault at 10:17 hrs. Around 7 kV dip has been observed in Y phase voltage at Jamshedpur PMU.
Fault clearing time was less than 100 ms.

Restoration (qahw 31 uft)

o 220 kV Joda —JSPLS/C was restored at 11:07 hrs. with which power supply was resumed at
220/132 kV Joda S/s.

o 220kVJoda—TTPS — 1 was restored at 12:00 hrs.

o 220 kV Ramchandrapur —Joda S/C was restored at 12:01 hrs.

o 132 kV Joda — Kendposi S/C was restored at 12:38 hrs.

Analysis of the event (gcAT &1 fazayon):

® Prior to the event 220 kV TTPS — Joda — 2 was under shutdown. At 10:15 hrs., all 220 kV feeders
connected to 220/132 kV Joda S/S except 220 kV Joda-Ramchandrapur S/C tripped due to
operation of bus bar protection. This resulted in total power failure at 220/132 kV Joda and 220 kV



TSIL S/S. After investigation, it was found that Y-phase CT of 220KV Joda —TSIL feeder blasted at
Joda end causing the bus fault.

e Around 7 kV dip has been observed in 400 kV bus Y phase voltage at Jamshedpur PMU. Fault
clearing time was less than 100 ms.

Protection issues observed (& @#EN):

e Reason for delayed clearing (around 160 ms; refer to annexure 2) of Y pole of the breaker (faulted
phase) even after sensing the fault in zone — 1 and bus bar protection may be shared. OPTCL may
share.

e Reason for non-tripping of feeders tripping in bus bar protection from the remote ends may be
shared. OPTCL may share.

e No sequence of events data is recorded at ERLDC SCADA data for this grid events and this need to
be checked by Odisha SLDC SCADA team. SLDC Odisha may review.

Non-compliance observed (fafaaaer F1 33-3repareren):

Issues Regulation Non-Compliance Utility

DR/EL not provided within | 1. IEGC 5.2 (r)

24 Hours 2. CEA grid Standard 15.3 opTCL
SCADA dat.a non-availability | 1. IEGC 4.6.2 Data and Communication Facilities OPTCL/JUSNL
for the station 2.1EGC5.2.q

Status of Reporting (Ruiféar Y Rufa):

e Details and DR/EL have been received from OPTCL.

Annexure 1: Sequence of events recorded at ERLDC SCADA data at the time of
the event.

TIME MILLI_SEC STATION DESCRIPTION STATUS
23-05-2021 10:12 188 KHANY_WB 33_PANDUA_2_CB Closed
23-05-2021 10:12 0 TEES3_PG 400_UNIT2_H_CB Travel
23-05-2021 10:12 820 TEES3_PG 400_UNIT2_H_CB Closed
23-05-2021 10:15 600 TEES3_PG 400_UNIT5_H_CB Travel
23-05-2021 10:15 380 TEES3_PG 400_UNIT5_H_CB Open
23-05-2021 10:21 130 MOHIT_WB 132_TRF_1_PRI_SF6_LOW BB-2
23-05-2021 10:21 353 SIRAK_WB 33_SIRAK_WB_CB Travel
23-05-2021 10:21 369 SIRAK_WB 33_SIRAK_WB_CB Open

No sequence of events was captured at ERLDC SCADA data for grid event at Joda



Annexure 2: DR recorded at Joda end for 220 kV Joda TSIL S/C.
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Annexure B.5

< e AiaLe Feareer forfacs
(AT FLTe & I=AH)

POWER SYSTEM OPERATION CORPORATION LIMITED

(A Government of India Enterprise)

Eastern Regional Load Despatch Centre: 14, Golf Club Road, Tollygunge, Kolkata-700 033.
CIN: U40105DL2009G0OI1188682

FT: 033- 24235755, 24174049 7 : 033-24235809/5029 Website:www.erldc.org, Email ID- erlde@posoco.in

e HEAT: 15-05-2021/1 fetioh: 18-05-2021
Report on the grid event in Eastern Region (7df & 3 frs geam v Rué)

Summary of the event (&&= &1 HRI2I):

Due to tower collapse of 220 kV Farakka-Lalmatia S/C in April 2021, local load at 220 kV Dumka and
Godda S/S were being radially fed from 400/220 kV Maithon S/S through 220 kV Maithon-Dumka D/C and
220 kV Dumka-Godda D/C. Shutdown of 220 kV Maithon Dumka — 1 was taken by JUSNL at 10:51 hrs to
attend rectify red hot at connector of R- phase pole of circuit breaker of the line. Hence load at Dumka
was fed through 220 kV Maithon Dumka — 2. At 12:02 hrs 220 kV Maithon Dumka — 2 tripped on R phase
to earth fault resulting in total power failure at Goda, Dumka S/S and nearby areas.

e Date / Time of disturbance: 15-05-2021 at 12:01 hrs.

e Eventtype:GD-1

e Load and Generation loss during the event:

Generating station/ Amount of Load Loss (MW) Amount of Generation Loss
Area (MW)
Dumka 35 0
Giridih 20 0
Jasidih 15 0
Rajmahal 20 0
Godda 25 0
Gobindpur 30 0
Pakur 40 0
Total 185 0

Major elements tripped (v fefdam:
e 220 kV Maithon Dumka - 2


FreeText
Annexure B.5


Network across the affected area (F31fad &Y &1 sT%F2m)
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Relay indication and PMU observation (Rer @ 3t dresrg widaton):

A AT suFz1RAwFa | sudz2Rawaa droay gdaaror
Around 2.5 kV dip has been observed in R phase
12:02{220 kV Maithon R-N, Zone-1, 23 km, |voltage at Maithon PMU data. The fault clearing
R-N, 4.7 kA, 45km .
Hrs |Dumka -1 0.9 KA time was less than 100 ms. No Auto reclose
attempt has been captured in PMU data.

R ¥ B Phase voltage

12:01:53 . 062 12:01:53.16212:01:53.262 12:01:53.362 12:01:53. 462 12:01:53_562 12:01:53.662

Reset zocom

Substationid: MAITH_PG Substationld:- MAITH_PG Substationid: MAITH_PG

VRM — wEM
Deviceld: 400BUST__ Deviceld: 400BUS1__ Deviceld: 400BUS1__

Figure 3: Three phase voltage captured at Maithon S/S shows the existence of R phase to earth fault at 12:01:53 hrs. Around
2.5 kV dip has been observed in R phase voltage at Maithon PMU data. The fault clearing time was less than 100 ms. No Auto
reclose attempt has been captured in PMU data.

Restoration (qaTa¥aT T 4fta):

e 220 kV Maithon Dumka — 2 was restored at 12:50 hrs.
e 220 kV Maithon Dumka — 1 was restored at 16:15 hrs. (shutdown was from 10:00 to 12:00 hrs)

Analysis of the event (&e=T T [aeeyor):

e Due to tower collapse of 220 kV Farakka-Lalmatia S/C in April 2021, local load at 220 kV Dumka
and Godda S/S are being radially fed from 400/220 kV Maithon S/S through 220 kV Maithon
Dumka D/C.

e Emergency shutdown of 220 kV Maithon Dumka — 1 was taken by JUSNL at 10:51 hrs to attend
rectify red hot at connector of R- phase pole of circuit breaker of the line. Hence load at 220/132
kV Dumka, 220/132 kV Godda and 220/132 kV Govindpur and connected 132 kV radial loads
were being radially fed through 220 kV Maithon Dumka — 2. At 12:02 hrs, 220 kV Maithon Dumka
— 2 tripped on R phase to earth fault resulting in total power failure at Godda, Dumka, Govindpur
S/S and nearby areas.

e This had led to loss of 185 MW loss in Godda, Dumka, Govindpur, Giridih, Jasidih, Rajmahal and
Pakur area.




The 220 kV Dumka-Maithon 2 fault got cleared within 100 ms as observed from the PMU data.
However, no attempt of auto-reclose operation has been captured in PMU data.

Operational issues Observed (FdTelel HHTIN):

Due to ownership/maintenance/court litigation issue, tower erection and conductor stringing for
restoration of 220 kV Farakka-Lalmatia S/C is not taking place. Thus, Godda and Dumka are being
radially fed from Maithon S/S. In case breakdown of this circuit, reliability of power supply to
Dumka and Goda area may be compromised during this COVID pandemic situation. Hence NTPC
Farakka, ECL and JUSNL/Jharkhand SLDC may share the restoration plan of 220 kV Farakka
Lalmatia S/C. (NTPC Farakka, ECL and JUSNL/Jharkhand SLDC to update).

220 kV TTPS-Govindpur D/C need to be expedited by JUSNL as it will provide an alternate path to
the Dumka, Godda and Lalmtia areas. (JUSNL to expedite)

Shutdown allowed for 220 kV Maithon — Dumka — 1 was for 10:00 hrs to 12:00 hrs. But 220 kV
Maithon — Dumka — 1 was restored at 16:15 hrs. As the Dumka S/S was radially connected
through 220 kV Maithon — Dumka — 2, early restoration 220 kV Maithon — Dumka — 1 during
shutdown time could save the power interruption at Dumka, Godda and adjoining area. (JUSNL
may explain the reason for delay in restoration)

Protection issues Observed (JT&1T JATA):

No autoreclose attempt has been observed in PMU data. POWERGRID ER-2 and JUSNL may
confirm whether auto-reclose attempt was taken place or not. (POWERGRID ER-2 and
JUSNL/Jharkhand SLDC to update).

Status of Reporting (Raifér Y Rufa):

DR/EL yet to be received from POWERGRID.
DR/EL yet to be received from Dumka.



Annexure 1: Sequence of events recorded at ERLDC SCADA data at the time of

the event.

TIME MILLI_SEC | STATION DESCRIPTION STATUS
12:01:53 355 | DUMK2_JH | 220_MAITH_PG_2_CB open
12:01:53 420 | MAITH_PG | 220 DUMKA JH 2 CB Open
12:39:06 934 | DUMK2_JH | 132_PAKUR_1_CB open
12:47:26 774 | DUMK2_JH | 220 _MAITH_PG_2_CB closed
12:50:13 289 | DUMK2_JH | 220_MAITH_PG_2_CB open
12:51:12 743 | MAITH_PG | 220 DUMKA JH_2_CB Closed
12:51:37 479 | DUMK2_JH | 220_MAITH_PG_2_CB closed
12:51:39 579 | DUMK2_JH | 220 _GODDA_2_MAST_TRIP | Operated
12:51:39 584 | DUMK2_JH | 220_GODDA_1_MAST TRIP | Operated
12:51:39 701 | DUMK2_JH | 220 _GODDA 2 CB open
12:51:39 704 | DUMK2_JH | 220_GODDA_1_CB open
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< e AiaLe Fareer forfacs
(AT LT & I=AHA)

POWER SYSTEM OPERATION CORPORATION LIMITED

(A Government of India Enterprise)

Eastern Regional Load Despatch Centre: 14, Golf Club Road, Tollygunge, Kolkata-700 033.
CIN: U40105DL2009G01188682

I 033- 24235755, 24174049 T 033-24235809/5029 Website:www.erldc.org, Email ID- erlde@posoco.in
e HET: 27-2021/1 f=iieh: 02-06-2021
Report on the grid event in Eastern Region (qdt &1 3 frs wear a1 Rule)
Summary of the event (&re=T &1 ART2):

On 26-05-2021 and 27-05-2021, demand in Jharkhand system was low because of thunderstorm and heavy
rainfall caused by Cyclone Yaas and subsequent depression. As a result, high voltage has been observed at
various parts of JUSNL network.

At 03:22 hrs of 27" may 2021, 220 kV Dumka-Jasidih D/C were hand tripped at Dumka end because of
overvoltage. 132 kV Dumka-Dumka D/C and 132 kV Dumka-Deoghar were in service thus avoided power
failure. Charging of 220 KV Dumka-Jasidih — 1 was attempted at 03:51 Hrs and 07:01 Hrs however it wasn't
successful. Finally, it was charged at 09:50 Hrs.

At 10:13 hrs, 220 kV Dumka Jasidih — 1 from Dumka end due to operation of overvoltage stage 1. With this
132 kV Dumka — Dumka D/C and 132 kV Dumka — Deoghar D/C also got tripped. This has led to loss of
supply at 220/132 kV Jasidih and 132 kV Dumka substation.

e Date / Time of disturbance: 26-05-2021 at 10:13 hrs.

e Eventtype:GD-1

e Affected S/S: 220 kV Jasidh and Giridih.

e Antecedent ER generation and load: Generation: 19999 MW and Load: 11979 MW

e Load and Generation loss during the event: Around 30 MW load loss reported with no generation
loss

Major elements tripped (v fefdam:

e 220 kV Dumka Jasidih — 1 along with 132 kV Dumka — Dumka D/C and 132 kV Dumka — Deoghar
D/C
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Network across the affected area (THTfad &7 &7 sT%2)
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Figure 1: Network across the affected area

Restoration (aTawar #r ufta):
Restoration of elements are shown in following table:
Outage From Restoration status
S. No. Line Name
Date Time (Hrs) (Time & Date)

1 220 kV Dumka-Jasidih-1 27-05-21 03:22 09:50/27-05-21
2 220 kV Dumka-Jasidih-2 27-05-21 03:22 18:02/27-05-21
3 132 kV Dumka - Dumka - 1 27-05-21 10:13 10:46/ 27-05-21
4 132 kV Dumka - Dumka - 2 27-05-21 10:13 10:47/ 27-05-21
5 132 kV Dumka - Deoghar - 1 27-05-21 10:13 10:31/ 27-05-21
6 132 kV Dumka - Deoghar - 2 27-05-21 10:13 10:32/ 27-05-21
7 220 kV Dumka-Jasidih-1 27-05-21 10:13 11:18/27-05-21

Status of Reporting (Ruiféar Y Rufa):

e Report and DR/EL are yet to be received from Jharkhand SLDC/JUSNL.
Recommendation:

e During 96 ER PCC meeting it was deliberated that overvoltage protection may not be required at
220kV level. If the overvoltage protection is being used at 220kV level, the settings may be kept
higher than the 400kV level settings to avoid unwanted tripping of transmission lines. So over
voltage setting may be disabled for 220 kV and lower voltage level particularly during load crash
duration.

e |t was learnt that 220 kV Godda-Dumka S/C was in anti-theft charged condition which should have

been made off to avoid over voltage scenario.
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POWER SYSTEM OPERATION CORPORATION LIMITED

(A Government of India Enterprise) OSO

Eastern Regional Load Despatch Centre: 14, Golf Club Road, Tollygunge, Kolkata-700 033.
CIN: U40105DL2009G01188682
FT: 033- 24235755, 24174049 59 : 033-24235809/5029 Website:www.erldc.org, Email ID- erlde@posoco.in

HeATIET: 27-05-2021/1 f&r: 31-05-2021
Report on the grid event in Eastern Region (qdt & 3 frs wrear 9 Rud)

Summary of the event (&re=T &1 ART2):
220 kV Khagaria S/S is radially connected to New Purnea S/S through 220 kV Khagaria-New Purnea-2. On
27-05-2021, demand in Bihar was low because of thunderstorm and heavy rainfall due to depression
caused by Cyclone Yaas. At 23: 22 hrs 220 kV Khagaria-New Purnea-2 tripped due to Y-B fault resulting in
total power failure at Khagaria S/S. Power supply restored at 00:50 hrs.

e Date / Time of disturbance: 27-05-2021 at 23:22 hrs.

e Eventtype:GD-1

e Systems/ Subsystems affected: 220/132 kV Khagaria S/S.

e Load and Generation loss.

o No generation loss was reported.
o Around 5 MW load loss was reported
Major elements tripped (se7& fefdom:
e 220 kV Khagaria-New Purnea-2
Network across the affected area (cranﬁt-ra%?r a;r:ﬁarr)
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Figure 2: SCADA snapshot for of the system
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Relay indication and PMU observation (Rer @ 3t drearg addaton):

syFgiRaE | 3uFg2
AT AT . ) dreAy gddsor
Fhd R w&Fa b
23:22 |220 kV Khagaria-| Y-B, 36KM, F/C | Yetto be |Around 10 kV dip has been observed in Y and B phase voltage
Hrs. |New Purnea-2 5.6 kA received | at New Purnea PMU. Fault clearing time was around 100 ms.

e Tl e Ol

R Y B Phase Vvoltage

23s

23:22:43 504 23:22:43 604 23:22:43_ 704 23:22:43 804 23:22:43_ 904

Substarionid: PURNW_PG Substarionid: PURNW_PG Substationid: PURNW_PG
Deviceld:- S00BUST_____ Deviceld- S00BUS1___ Deviceld- 400BUST___

= = ]

Figure 3: Three phase voltage captured by New Purnea PMU shows existence of fault in Y and B phase at
23:22 hrs. Around 10 kV dip has been observed in Y and B phase voltage at New Purnea PMU. Fault
clearing time was around100 ms.

Restoration (Jafa<yT &1 uft)

o 220 kV Khagaria-New Purnea-2 was restored at 00:50 hrs.

Analysis of the event (g1 T faxeyun):

e 220kV Khagaria S/S is radially connected to New Purnea S/S through 220 kV Khagaria-New Purnea-
2. On 27-05-2021, demand in Bihar was low because of thunderstorm and heavy rainfall due to
depression caused by Cyclone Yaas. At 23: 22 hrs 220 kV Khagaria-New Purnea-2 tripped due to Y-
B fault resulting in total power failure at Khagaria S/S.

e Around 10 kV dip has been observed in Y and B phase voltage at New Purnea PMU. Fault clearing
time was around 100 ms.

Operational issues Observed (FdTelel HHETIT):

e 220 kV Khagaria was being supplied through only 220 kV Khagaria-New Purnea-2. Tripping of this
line, resulted in total power failure at 220 kV S/S. N-1 criteria may be maintained for power supply
to any S/S. (Bihar SLDC to update)




Protection issues Observed (JT&1T HAEAD):

e Bihar SLDC/BSPTCL may confirm whether weak infeed protection is enabled at Khagaria S/S when
it is suppled radially through only one circuit. (Bihar SLDC/BSPTCL to update).

Non-compliance observed (fafaasret T 3R-3regarere):

Issues

Regulation Non-Compliance

Utility

DR/EL not
within 24 Hours

provided

1. IEGC5.2 (r)
2. CEA grid Standard 15.3

BSPTCL/POWERGRID

N-1 Non-Compliance
during Grid Operation

1. CEA Grid standard 3.1.e
2. CEA planning Criteria 6.2.1
3. IEGC 3.5.a.i (only applicable for ISTS)

BSPTCL/Bihar SLDC

Status of Reporting (Raiféar &Y fRufa):

e Details yet to be received from New Purnea S/S.

Annexure 1: Sequence of events recorded at ERLDC SCADA data at the time of

the event.

TIME MILLI_SEC | STATION DESCRIPTION STATUS
08:21:36 836 | PURNW_PG | 220_MADHE_BH_1_CB | Open
16:30:49 605 | PURNW_PG | 220_MADHE_BH_2_CB | Open
23:22:43 686 | PURNW_PG | 220 _KHAGR_BH_2_CB | Open




Annexure B.9.A

Repeated Tripping of 400 kV Gokarno-Sagrdighi -1l with same nature of Fault & location:

It has been observed that 400 kV Gokarno-Sagrdighi -11 is tripping frequently with same nature of fault
and outage of the circuit reduces the reliability of Gokarno/Sagardighi substation. It has been observed
that during April-May 2021, 400 kV Gokarno-Sagrdighi -1 has tripped on multiple occasions with same
fault location and fault parameter. Details are as mentioned below which indicates that line is tripping
with R-earth fault at a distance of approx. 6Km from Sagradighi substation.

It may also be noted that such repeated faults near generating station is also hampering the Generator
and tripping of line also reducing the reliability of both interconnecting substations.

In this regard proper line patrolling, maintenance be ensured for line healthiness. Kindly do the root
cause analysis and mitigation for the same for such repeated fault at same location and share the
outcomes.

Non operation of Auto reclose from Sagardighi end:It has also been observed from DR analysis that
for single phase faults ,3 Phase tripping is occurring each time at the instant of fault from Sagardighi
end ,while from Gokarno end single phase tripping is occurring and A/R is taking attempt for reclosure
after dead time .

DR/EL has not been received from Gokarno end for any event till date is also Non compliance of IEGC.
DR/EL may also be shared as soon as possible.

Reason for non operation of Auto Reclose may also be shared and mitigated. Details are attached in

annexure.

Sr.NO | Element Tripping Tripping | Relay (Sagardighi Relay (Gokarno REMARKS
Name Date Time end) end)

1 400KV- 27-05-2021 21:17 Gok:- R Ph, Z-1, 25.5 | No A/r observed from sagardighi
GOKARNA- Sagardighi: 71, R | Km, 6.5 KA. end ,3 phase tripping occurred
SAGARDIGHI-2 ph,Fault current : 15.31 while at gokarno end A/R

KA, Fault Distance : 6.5 operated but was unsuccessful.
km

2 400KV- 27-05-2021 05:51 Gok:- R Ph, Z-1, 25.5 | No A/r observed from sagardighi
GOKARNA- Sagardighi: Z1, R | Km, 6.5 KA. end ,3 phase tripping occurred
SAGARDIGHI-2 ph,Fault current : 15.51 while at gokarno end A/R

KA, Fault Distance : 5.92 operated but was unsuccessful.
km

3 400KV- 27-05-2021 02:28 Gok:- R Ph, Z-1, 25.5 | No A/r observed from sagardighi
GOKARNA- Sagardighi: 71, R | Km, 6.5 KA. end ,3 phase tripping occurred
SAGARDIGHI-2 ph,Fault current : 16.51 while at gokarno end A/R

KA, Fault Distance operated but was unsuccessful.
6.292 km

4 400KV- 26-05-2021 10:39 Gok:- R Ph, Z-1, 25.5 | No A/r observed from sagardighi
GOKARNA- Sagardighi: Z1, R | Km, 6.5 KA. end ,3 phase tripping occurred
SAGARDIGHI-2 ph,Fault current : 16.51 while at gokarno end A/R

KA, Fault Distance operated but was unsuccessful.
6.292 km

5 400KV- 26-05-2021 11:43 Gok:- R Ph, Z-1, 25.5 | No A/r observed from sagardighi
GOKARNA- Sagardighi: 71, R | Km, 6.5 KA. end ,3 phase tripping occurred
SAGARDIGHI-2 ph,Fault current : 16.51 while at gokarno end A/R

KA, Fault Distance operated but was unsuccessful.
6.292 km
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6 400KV- 25-05-2021 02:09 Gok:- R Ph, Z-1, 25.5 | No A/r observed from sagardighi
GOKARNA- Sagardighi: Z1, R | Km, 6.5 KA. end ,3 phase tripping occurred
SAGARDIGHI-2 ph,Fault current : 16.51 while at gokarno end A/R

KA, Fault Distance operated but was unsuccessful.
6.292 km

7 400KV- 25-05-2021 02:34 Gok:- R Ph, Z-1, 25.5 | No A/r observed from sagardighi
GOKARNA- Sagardighi: Z1, R | Km, 6.5 KA. end ,3 phase tripping occurred
SAGARDIGHI-2 ph,Fault current : 16.51 while at gokarno end A/R

KA, Fault Distance operated but was unsuccessful.
6.292 km

8 220KV- 17-05-2021 15:46 Sagardighi: R-N, 6km, | Gokarna:R-N, 19.59
GOKARNA- 16kA Km, 10.84 KA;

SAGARDIGHI-2

9 220KV- 15-05-2021 13:27 Sagardighi-R-N,Z-1,F/D- | GOKARNA: R-N,
GOKARNA- 6Km 25KM, 11KA
SAGARDIGHI-2

10 400KV- 07-05-2021 18:19 Gok:- R Ph, Z-1, 25.5 | No A/r observed from sagardighi
GOKARNA- Sagardighi: 71, R | Km, 6.5 KA. end ,3 phase tripping occurred
SAGARDIGHI-2 ph,Fault current : 16.51 while at gokarno end A/R

KA, Fault Distance operated but was unsuccessful.
6.292 km

11 400KV- 07-05-2021 17:54 Gok: Z-1, R Ph, 25.49 | No A/r observed from sagardighi
GOKARNA- SGTPP: Z1 Phase : R ph | km, 11.45 KA. end ,3 phase tripping occurred
SAGARDIGHI-2 Fault current : 16.63 KA while at gokarno end A/R

Fault Distance : 5.617 operated but was unsuccessful.
km

12 400KV- 21-04-2021 17:53 Sagardighi end: Z1, R | Gokarna end: Z1, R- | No A/r observed from sagardighi
GOKARNA- Ph, 5.73Km, 16.42KA N, 18.58 KM, | end,3 phase tripping occurred
SAGARDIGHI-2 11.17KA. while at gokarno end A/R

operated but was unsuccessful.

13 400KV- 21-04-2021 16:59 Sagardighi end: Z1, Y | Gokarnaend:Z1,Y-N,

GOKARNA- Ph, 21.32Km, 11.46KA. 12.56 KM, SOTF, AR
SAGARDIGHI-2 Lockout, 12.8KA

14 400KV- 04-04-2021 17:29 SGTPP END : ZONE 1, R- | GOKN END : ZONE 1, | No A/r observed from sagardighi
GOKARNA- N, DISTANCE 5.72KM , | R-N, DISTANCE - N/A | end,3 phase tripping occurred
SAGARDIGHI-2 F/C 15.92KA , F/C 10.08KA, SOTF, | while at gokarno end A/R

A/RL/O,

operated but was unsuccessful.




Non operation of Auto reclose from Sagardighi end for Faults in 400 kV Gokarno -Sagardighi -l :
Tripping on 04 April 17:29 Hrs(Sagardighi end DR):
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Tripping on 07™ May 18:19 Hrs(Sagardighi end DR):
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Tripping of 400 Kv Behrampur -Sagardighi | :

It has been observed that from Sagardighi end this line tripped , on 2 occasions sensing the fault
of some other line, in Zone-3 instantaneously ,without delay ,while line was holding from
Behrampur end .This is causing un necessary tripping of line and reducing the reliability of
system .Root cause may be identified and mitigated as soon as possible.

400KV-BAHARAMPUR- | 11-05-2021 | 12:30 | Tripped from sagrdighi end Some other line fault was sensed in zone-3

SAGARDIGHI-1 only.R-B, Zone-3 from sagardighi end and ,3 phase tripped
immediately from sagardighi end , No
tripping from behrampur end.

400KV-BAHARAMPUR- | 21-04-2021 | 18:54 | Tripped from sagrdighi end Some other line fault was sensed in zone-3

SAGARDIGHI-1

only. Zone 3, y-b, If(Y) 3.09KA,
If(B)2.9KA. location 171.1km

from sagardighi end and ,3 phase tripped
immediately from sagardighi end , No
tripping from behrampur end.

DR at Sagardighi End for Tripping on 11/05/2021 at 12:30 Hrs:
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Annexure B.9.B

It has been observed that 765 kV New Ranchi -Mednipur lines have tripped 6 times in past few days.
Line tripping details are mentioned below along with remarks .

Sr.No | Element Tripping Tripping Relay(Ranchi | Relay(Medinipur | REMARKS
Name Date Time end) end)
765KV-NEW 21-05-2021 | 14:52 N Ranchi: Medinipur:A/R For single phase fault ,3
RANCHI- RN, 71.5km successful phase tripping
MEDINIPUR-1 6.26ka instantaneously, without
A/R attempt from New
Ranchi end.
765KV-NEW 19-05-2021 | 15:02 Medinipur: B_N, | For single phase fault,3
RANCHI- New Ranchi: | 79.1 KM, 0.65 kA | phase tripping
MEDINIPUR-2 B_ N, 3.72 instantaneously, without
kA, 137.1 A/R attempt from New
KM Ranchi end.
765KV-NEW 18-05-2021 | 18:43 N Ranchi: For single phase fault,3
RANCHI- YN, 2.10KA, | MEDINIPUR: Y- | phase tripping
MEDINIPUR-2 255.3km N, Z1, FD: instantaneously, without
9.10KM, FC: A/R attempt from New
5.592 KA Ranchi end.
765KV-NEW 18-05-2021 | 17:47 N Ranchi: Medinipur: Z1, For single phase fault ,3
RANCHI- RN, 169.5km | RN, 92km, 3KA phase tripping
MEDINIPUR-1 3.26ka instantaneously, without
A/R attempt from New
Ranchi end.
765KV-NEW 07-05-2021 | 15:26 Medinipur For single phase fault ,3
RANCHI- New Ranchi | end:R_N phase tripping
MEDINIPUR-1 End:R_N FD:234km FC: instantaneously, without
FD:8.05km 1.98 kA A/R attempt from New
FC: 9.3 kA Ranchi end.
765KV-NEW 03-05-2021 | 18:59 Medinipur: Y-N, | For single phase fault ,3
RANCHI- N. Ranchi: Y- | 4.8kA, 25.9Km phase tripping
MEDINIPUR-2 N, 3.8kA, instantaneously, without
79.1Km A/R attempt from New
Ranchi end.

Following observations in regard to these tripping have been found based on DR/EL analysis .Which
needs to be attended and resolved to avoid unnecessary trippings.
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Non-operation of Auto Reclose:

It has been observed from DR that in all the above tripping incidents, there was no Auto reclose
attempt from New Ranchi end and 3 phase tripping occurred instantaneously at the instant of fault
.Whether A/R is disabled or anti-theft setting is there inadvertently .Root cause may be found and

mitigated.
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Fault due to Arc over / Tree Fault:

From DR signature analysis it is observed that fault seems to be due to vegetation issue as all faults
are occurring at voltage peak as arc over is occurring at voltage peak due to high electrical stress.
Fault currents are symmetrical and have no Dc offset due to vegetation fault occurring at peak and
with increasing nature of current.
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Annexure B.10

List of important transmission lines in ER which tripped in MAY-2021

Faul
| t
Relay Clea
. Indicati ranc
TRIP | TRIP |Relay Indication Utility to
S.NO [LINE NAME on Reason |e |Remarks
DATE |TIME| LOCALEND tim update
REMOT
ein
E END
mse
C
From Mejia end Z-3 started Fault of
DSTPS-RTPS sensed and tripped
Line only tripped from Mejia within 100ms, Reson may be
1 400KV-MAITHON-MEJIA-3 05/02/2021 16:03 end only NO FAULT | N/A [explained? DVC
A, Fault Current la = 9.395 TCB reclosed from DSTPS end leading
KA, Fault Distance= 35.30 to repeted fault feeding from
KM. Relay: 86A1,86A1X, 86, generating station.MaY EB
400KV-DSTPS(ANDAL)- 79 CORRECTED AS SOON AS
2 RAGHUNATHPUR-1 05/02/2021 16:03 R-Earth <100 |POSSIBLE. DVC
Banka: Y_N, 3 Phhase tripping from Banka and
48.8 KM, 5.1 KHSTPP end.Whether A/R was
3 400KV-KHSTPP-BANKA (PG)-2 05/03/2021 18:53 kA Y-Earth <100 |disabled or fault was in reclaim time? [KHSTPP
Banka: Y_N,
400KV-BIHARSARIFF(PG)-BANKA(PG)- Biharsharif: Y_N, 108.4 KM, [67.1 KM, 4.4 3 Phhase tripping from Banka and BSF
4 2 05/03/2021 17:45 3.1 kA kA Y-Earth <100 |end.A/R was under shutdown. PG-ER-1
MCB A/R Tailed and 3 pnase MCB
opened and immediately Y phase tcb
also reclosed and failed but R&Y
Daltonganj: phase remain closed hence after 2.5 sec
Sasaram: Y_N, 74.4 KM, 4.5 [Y_N, 91 KM, PD operated .Also oscillating voltage
5 400KV-PUSAULI(PG)-DALTONGANJ-2 | 05/03/2021 13:37 kA 2.05 kKA Y-Earth 200 [in Faulty phase during dead time PG-ER-1
From kahalgaon end 3 phase tripping
6 400KV-FSTPP-KHSTPP-1 05/03/2021 18:00[ FSTPP: Y-N, 5.7 KA, 70 km Y-Earth <100 |occurred no A/R. KHSTPP
Carnisarar: Y_N, 40.U4 KMV, TKASTPPT
10.48 kA Y_N, 114.2 AJr successful from KHSTPP only,3
7 400KV-LAKHISARAI-KHSTPP-2 05/05/2021 16:43 KM, 3.82 KA Y-Earth <100 [phase trip from Lakhisarai end PG-ER-1
while from kahalgaon end A/R
8 400KV-FSTPP-KHSTPP-1 05/11/2021 11:35 B_N B-Earth <100 |successful. FSTPP
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NPPSP end Z-2 detected but no carrier
recvd hence 3 phase tripping from
ranchi end afterz-2 time while from

NRanchi- Z1 ppsp end A/R was successful.Reason
R-N FD- for non receipt of carrier may be
NPPSP-AR successful Z1 R-N| 79.9km FD- investigated,to avoid such delayed
9 400KV-NEW PPSP-NEW RANCH]I-2 05/12/2021 14:17 FD-1.9km FC-13.53kA 4.6kA R-Earth 500 [clarance and line trippings. PG-ER-1
ZONE 1, B-
PHASE,
Durgapur: B-N, 3.44kA, 18.02 3 phase tripping from Sagardighi end
10 400KV-DURGAPUR-SAGARDIGHI-2 15/05/2021 14:07 113km KA,8.74 KM B-Earth <100 |no A/R? WBPDCL
Ranchi: BN, 58km, 5.52KA, | RTPS: Z1, At the fault instance ,3 phase TCB also
RTPS: Z1, BN, 120km, BN, 120km, got opened along with R phase MCB at
11 400KV-RANCHI-RAGHUNATHPUR-3 16/05/2021 15:34 3.39KA 3.39KA B-Earth <100 |Ranchi end . DVC
opened and after 1 second MCB did
not got closed,and after 2 seconds TCB
JHARSUGU reclosed and was successful so line
DA: B-N was charged from Angul end ,while
Angul: B-N, 10kA, 2km fault, 3.1kA, from Jharsuguda end after 1 second
12 765KV-ANGUL-JHARSUGUDA-3 17/05/2021 15:31 280km, B-Earth <100 [A/R unsuccessful and line tripped. PG-ER-3
Z1,B-N,
16.78KM,11.
04KA; Tripped in zone-2 from Farakka , No
400KV-FSTPP-GOKARNA (N Purnea FSTPP- B-N, carrier received at Fstpp end .Carrier
13 bypass temp) 18/05/2021 21:41| FSTPP- B-N, Z2, 4kA, 115km | 72, 4KA, B-Earth 500 [communication issue? WBSETCL




Annexure B.11

List of important transmission lines in ER which tripped in MAY-2021

Fault DR DR/EL DR/E
Rela L REM
TRIP . . ; y . Clear CONF RECEIV RECE e e
S.N LINE NAME TRIP TIM Relay Indication Indication|Reas |ance R K IGUR| ED |wep| rno leno
. emarks
0o DATE LOCAL END REMOTE |on time ATIO | FROM I kRO | iy |uTiL
E END in N LOCAL| m ITY
END | Rem
msec DESC —
BINAGURI: B-N, 101.39 KM, Binaguri end A/R successful , but after 1.5
3.772 KA; TALA: B-N, 2.88 KA, [ B-N, 2.88 KA, sec DT received from Tala end due to PD BHU
1 [400KV-BINAGURI-TALA-1 05-01-2021| 05:32 56 KM 56 KM B-Earth | <100 |operation. YES [NO |PG-ER-2 |TAN
High resistive fault observed ,from one DR time
end(purnea) 3 phase line tripping occurred [ frame
Madhepura: B-N z1, dist-40.2km and other end only B phase opened but not
1L3-1.31kA N_Purnea: B-N, A/R attempt not occurred ,and tripped sufficien BSPT
2 |220KV-NEW PURNEA-MADHEPURA-1 05-01-2021| 13:14 60.62KM, 1.2kA | B-Earth | 300 |through PD. t. YES [NO |PG-ER-1 |CL
High resistive fault observed ,from one
Madhepura: B-N end(purnea) 3 phase line tripping occurred
New_Purnea: B-N, FD: 61.59kM, ,Z1,DIST- and other end only B phase opened but
FC: 1.265kA 40.3KM, IL3- A/R attempt not occurred ,and tripped BSPT
3 |220KV-NEW PURNEA-MADHEPURA-1 05-01-2021| 12:16 1.34KA B-Earth | 300 |[through PD. NO |[PG-ER-1 |CL
From Mejia end Z-3 started Fault of
Line only tripped from Mejia end DSTPS-RTPS sensed and tripped within
4 |400KV-MAITHON-MEJIA-3 05-02-2021| 16:03 only NO FAUL| N/A |100ms, Reson may be explained? NO YES |PG-ER-2 |DVC
L AdITIcT SETIU, TTTPPTU FTidde= A, CVETT arcr uruLledsiur vicb A, 1D
Fault Current la = 9.395 KA, reclosed from DSTPS end leading to
Fault Distance= 35.30 KM. repeted fault feeding from generating
Relay: 86A1,86A1X, 86, 79 station.MaY EB CORRECTED AS SOON
5 |400KV-DSTPS(ANDAL)-RAGHUNATHPUR-  05-02-2021[ 16:03 R-Earth | <100 |AS POSSIBLE. YES |YES |DVC
Z-1,B-ph, F.C.-
21KA, F.D.- From kahalgaon end 3 phase tripping KHST
6 |400KV-FSTPP-KHSTPP-3 05-03-2021 18:30 10kM (KHSTPP)| B-Earth | <100 |occurred no A/R. YES YES |FSTPP PP
3 PHASE tripping from ranchi end
Medinipur: Y-N, .Reason may be shared?,3 ph tripping
7 |765KV-NEW RANCHI-MEDINIPUR-2 05-03-2021 18:59| N. Ranchi: Y-N, 3.8kA, 79.1Km | 4.8KA, 25.9Km | Y-Earth | <100 |from Mednipur end also YES NO |PG-ER-1
KHST
8 |400KV-MAITHON-KHSTPP-2 05-03-2021| 18:35| Tripped from KHSTPP end only NO FAUL| N/A |Reason may be shared. NO NO PP
Tripped from KHSTPP end only
during tripping of 400kV FSTPP- KHST
9  [400KV-MAITHON-KHSTPP-1 05-03-2021| 18:30 KHSTPP #3. NO FAUL| N/A |Reason may be shared. NO YES PP
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3 Phhase tripping from Banka and

Banka: Y_N, KHSTPP end.Whether A/R was disabled PG-
10 |400KV-KHSTPP-BANKA (PG)-2 05-03-2021| 18:53 48.8 KM, 5.1 KA| Y-Earth | <100 |or fault was in reclaim time? YES [YES |[KHSTPP |ER-1
Biharsharif: Y_N, 108.4 KM, 3.1 | Banka: Y_N, 3 Phhase tripping from Banka and BSF
11 |400KV-BIHARSARIFF(PG)-BANKA(PG)-2 05-03-2021| 17:45 kA 67.1 KM, 4.4 KA | Y-Earth | <100 |end.A/R was under shutdown. YES |[YES |PG-ER-1
MCB A/R Talled and 3 phase MCB
opened and immediately Y phase tcb also
reclosed and failed but R&Y phase remain
Daltongan;: closed hence after 2.5 sec PD operated
Y_N, 91 KM, .Also oscillating voltage in Faulty phase
12 |400KV-PUSAULI(PG)-DALTONGANJ-2 05-03-2021| 13:37| Sasaram: Y_N, 74.4 KM, 4.5 kKA 2.05 kA Y-Earth [ 200 [during dead time observed. YES |[YES |PG-ER-1
From kahalgaon end 3 phase tripping
13 |400KV-FSTPP-KHSTPP-1 05-03-2021| 18:00f FSTPP:Y-N, 5.7 KA, 70 km Y-Earth [ <100 [occurred no A/R. NO YES |NTPC
CaRMIsarar Y_IN, 46.04 KIVI,  |[KHASTPPTY_NN,
10.48 kA 114.2 KM, 3.82 AJr successful from KHSTPP only,3 phase KHST
14 |400KV-LAKHISARAI-KHSTPP-2 05-05-2021| 16:43 kA Y-Earth | <100 [trip from Lakhisarai end YES |[YES |PG-ER-1 |PP
Tripped from Ranchi end(Ranchi:
R_N, 68.2 KM, 2.4 kA) Chandil: R-N, PG-
15 [220KV-CHANDIL-RANCHI-1 05-05-2021| 13:46 19.3Km, 4.3kA | R-Earth | 500 |Reason for delayed clearance ? NO NO |JUSNL  |ER-1
OOTFF. ZT
Gok: Z-1, R Ph, 25.49 km, 11.45| Phase : R ph No A/r observed from sagardighi end ,3
KA. Fault current : phase tripping occurred while at gokarno WBP
16 [400KV-GOKARNA-SAGARDIGHI-2 05-07-2021| 17:54 16.63 KA Fault | R-Earth | <100 |end A/R operated but was unsuccessful. NO YES |WBSETCL|DCL
Dumka End:B_N
Maithon End:B_N Fault Z2 FD- | Fault Z1 FD-
61 Km FC- 2.915 kA 1.137 Km Fc- Fault clearing time from Dumka end JUSN
17 |220KV-MAITHON-DUMKA-1 05-07-2021| 15:45 4.46 kKA B-Earth | <100 |around 550msec NO NO |PG-ER-2 |L
TVreTTTITPOT
New Ranchi End:R_N FD:8.05km end:R_N 3 PHASE tripping from ranchi end
18 |765KV-NEW RANCHI-MEDINIPUR-1 05-07-2021| 15:26 FC: 9.3 kA FD:234km FC: | R-Earth | <100 |.Reason may be shared? YES [NO |PG-ER-1
Gaya: R-N, 21.3Km, 6.6kA Khizersarai: Did From Gaya end 3 phase tripping while BSPT
19 [220KV-GAYA-KHIZERSARAI-1 05-08-2021| 00:19 not trip R-Earth | <100 |from khezesari A/R successful YES [NO [PG-ER-1 [CL
R ph,Fault
Gok:- R Ph, Z-1,25.5 Km, 6.5 | current: 16.51 No A/r observed from sagardighi end ,3
KA. KA, Fault phase tripping occurred while at gokarno WBS
20 [400KV-GOKARNA-SAGARDIGHI-2 05-07-2021| 18:19 Distance : 6.292 | R-Earth | <100 |end A/R operated but was unsuccessful. NO YES |WBSETCL|EDCL
STPS: Z-1,
Y_N, FD-26.21
KM, FC-4.66 A/R from Chandil end ,STPS end no A/R WBP
21 [220KV-CHANDIL-STPS(WBPDCL)-1 05-09-2021| 12:52 KA: CHANDIL: | Y-Earth | <100 [,3 phase trip. YES NO |JUSNL DCL
From Muzzafferpur end only R phase
opened but didn’t reclosed and after 1.5
Tripped from Muzaffarpur end sec all 3 pole tripped dur to PD BSPT
22 |220KV-MUZAFFARPUR-KANTI-1 05-10-2021| 17:19 only R-Earth | <100 |OPERATION. YES [NO |PG-ER-1 |CL
Some other line fault was sensed in zone-3
Tripped from from sagrdighi end and ,3 phase tripped
sagrdighi end immediately from sagrdigi end , No WBP
23 [400KV-BAHARAMPUR-SAGARDIGHI-1 05-11-2021| 12:30 Details awaited only. NO FAUL| N/A |tripping from behrampur end. NO YES |PG-ER-2 |DCL
3 Phase tripping from farakka end while
24 |400KV-FSTPP-KHSTPP-1 05-11-2021| 11:35 B_N B-Earth | <100 |from kahalgaon end A/R successful. YES [YES [NTPC




NPPSP end Z-2 detected but no carrier
recvd hence 3 phase tripping from ranchi
end afterz-2 time while from ppsp end

NRanchi- Z1 R- A/R was successful.Reason for non receipt
NPPSP-AR successful Z1 R-N FD{N FD-79.9km FD; of carrier may be investigated,to avoid PG-
25 |400KV-NEW PPSP-NEW RANCHI-2 05-12-2021| 14:17 1.9km FC-13.53kA 4.6kA R-Earth | 500 |such delayed clarance and line trippings. NO YES |WBSETCL|ER-1
)
in reclaim time in zone-2 from daltongan;j
but this time no carrier receipt so tripped
Daltongunj: BN, 70.1km, 1.63 after z-2 time ,this needs to be avoided
KA, Bad weather at ,reason for the same may be faound and JUSN
26 |220KV-DALTONGUNJ-GARWAH (NEW)-1 [13/05/2021 02:39 Garwah B-Earth | <100 |rectified. YES [NO |[PG-ER-1 |L
Fault was in z-2 of Chandauti and tripped
after z-2 time ,seems no carrier based
communication else tripping coild have BSPT
27 |220KV-CHANDAUTI (PMTL)-SONENAGAR|13/05/2021 02:08| Chandauti- B-N, 76.2kM, If-76A B-Earth | 500 |been avoided with A/R.? YES [NO |PG-ER-1 |CL
Fault was in z-2 of Chandauti and tripped
after z-2 time ,seems no carrier based
communication else tripping coild have BSPT
28 |220KV-CHANDAUTI (PMTL)-SONENAGAR|13/05/2021 02:08 Chandauti- B-N, If-679A B-Earth | 500 |been avoided with A/R.? YES [NO |PG-ER-1 |CL
ZONE 1, B-
PHASE, 18.02
KA8.74 KM 3 phase tripping from Sagardighi end no WBP
29 [400KV-DURGAPUR-SAGARDIGHI-2 15/05/2021 14:07| Durgapur: B-N, 3.44kA, 113km B-Earth | <100 |A/R? YES YES |PG-ER-2 |DCL
Sagardighi: R-N, 3 phase tripping from Sagardighi end no WBSEDC |WBS
30 |220KV-GOKARNA-SAGARDIGHI-2 15/05/2021 13:27| GOKARNA: R-N, 25KM, 11KA | 15kA, 5.7km R-Earth | <100 |A/R? NO YES |L ETCL
Dumka : R-N,
71, 23KM, 3 phase tripping from both end ,No A/R JUSN
31 |220KV-MAITHON-DUMKA-2 15/05/2021 12:01| MAITHON- R-N, 4.7KA, 45KM 0.9KA. R-Earth | <100 |operation? YES |[YES |PG-ER-1 |L
SUBHASGRAM( PG) -POWER AT PG-
32 |220KV-SUBHASGRAM-SUBHASGRAM-2 |15/05/2021 06:23 SWING SUBHASGRAM NO FAUL| NA |No fault in Line reason may be shared? NO YES |WBSETCL|ER-2
DR
configur
At the fault instance ,3 phase TCB also ation at
Ranchi: BN, 58km, 5.52KA, RTPS: Z1, BN, got opened along with R phase MCB at each end
33 [400KV-RANCHI-RAGHUNATHPUR-3 16/05/2021 15:34| RTPS: Z1, BN, 120km, 3.39KA | 120km, 3.39KA | B-Earth | <100 |Ranchiend . may be |YES |YES |PG-ER-1 [DVC
B-N FAULT, 50.86 km, Fc=2.91| FAULT, 50.86 A/R successful from Gaya end , Dehri end BSPT
34 |220KV-DEHRI-GAYA-1 17/05/2021 22:24 kA km, Fc= 2.91 kA | B-Earth | <100 |3 phase tripping no A/R? YES |[YES |PG-ER-1 |CL
Gokarna:R-N, 19.59 Km, 10.84
KA, Sagardighi: R-N, 3 phase tripping from Sagardighi end no WBP
35 [220KV-GOKARNA-SAGARDIGHI-2 17/05/2021 15:46 6km, 16kA R-Earth | 160 |A/R? NO YES |WBSETCL|DCL
and after 1 second MCB did not got
closed,and after 2 seconds TCB reclosed
and was successful so line was charged
JHARSUGUDA: from Angul end ,while from Jharsuguda
Angul: B-N, 10kA, 2km B-N fault, 3.1kA, end after 1 second A/R unsuccessful and
36 |765KV-ANGUL-JHARSUGUDA-3 17/05/2021 15:31 280km, B-Earth | <100 |line tripped. YES [YES |PG-ER-3




GOKARNA:
Z1,B-N,
16.78KM,11.04K Tripped in zone-2 from Farakka , No
A; FSTPP- B-N, carrier received at Fstpp end .Carrier WBS
37 [400KV-FSTPP-GOKARNA (N Purnea bypass 118/05/2021 21:41] FSTPP-B-N, Z2, 4kA, 115km | Z2, 4kA, 115km | B-Earth | 500 |communication issue? YES [NO |NTPC ETCL
N, Z1, FD:
N Ranchi: YN, 2.10KA, 255.3km | 9.10KM, FC: 3 phase tripping from new ranchi no auto
38 |765KV-NEW RANCHI-MEDINIPUR-2 18/05/2021 18:43 5.592 KA Y-Earth [ <100 |reclsoe. NO NO
Medinipur: Z1, 3 phase tripping from new ranchi no auto PMUT
39 |765KV-NEW RANCHI-MEDINIPUR-1 18/05/2021 17:47| N Ranchi: RN, 169.5km 3.26ka | RN, 92km, 3KA | R-Earth | <100 [reclsoe. YES [NO |PG-ER-1 |L
S UTTC R VYOS OOt O TCCUTTOTTTOTITY,
pg end so line B phase tripped from pg
end while no tripping from garwa end but
after 1 sec when A/R unsuccessful from
Pg end and 3 phase tripping
Garwah: Ir-301, occurred.Radial feed protection or week JUSN
40 [220KV-DALTONGUNJ-GARWAH (NEW)-1 |18/05/2021 14:51| Dal-B-ph,37.16kM,2.784kA ly-374, 1b-305 | B-Earth | <100 |infeed required at Garwa end. YES |[YES |PG-ER-1 |L
AJR unsuccessful from Garwa end,from
Garwah: Ir- Daltonganj end R phase opened but
678A, ly-73.7A, didn’t reclosed hence it seems PD JUSN
41 |220KV-DALTONGUNJ-GARWAH (NEW)-2 [18/05/2021 14:46| Dal-Rph,18.46kM,3.706kA 1b-188A R-Earth | <100 |operated after 2.5 seconds. YES |[YES |PG-ER-1 |L
oIy
New Ranchi: B_N, 3.72 kA, 79.1 KM, 0.65 PMIT
42 |765KV-NEW RANCHI-MEDINIPUR-2 19/05/2021 15:02 137.1 KM kA B-Earth | <100 |3 phase tripping on 1 phase fault YES [NO |[PG-ER-1 |L
Gaya Z1 R-N FC-15.8kA FD- 3 phase tripping from gaua end at the
43 |220KV-GAYA-KHIZERSARAI-1 20/05/2021 13:16 6.25km R-Earth | <100 |instance of fault. YES [NO |PG-ER-1
after z-2 time ,seems no carrier based
CHANDAUTI: B-N,Z2. 76.2KM, | Not tripped from communication else tripping coild have BSPT
44 |220KV-CHANDAUTI (PMTL)-SONENAGAR|20/05/2021 03:41 0.664KA Sonenagar End | B-Earth [ 560 [been avoided with A/R.? YES [NO [PMTL CL
Fault was 1n z-Z 0T Chanaautr and trippea
after z-2 time ,seems no carrier based
CHANDAUTI: B-N,Z2. 76.2KM, | Not tripped from communication else tripping coild have BSPT
45 |220KV-CHANDAUTI (PMTL)-SONENAGAR|20/05/2021 03:41 0.665KA Sonenagar End | B-Earth | 560 |been avoided with A/R.? YES [NO [pPMTL CL
R_N, ZLI KIVI,
1.871 kA
R_N, 71.6 KM, 5.8 6kA (New | (Medinipur);A/r AR successful from Medinapur , from N PG-
46 |765KV-NEW RANCHI-MEDINIPUR-1 21/05/2021 14:52 Ranchi); successful from | R-Earth | <100 |ranchi 3 phase trippign. YES [NO [PG-ER-1 [ER-2
Z-1,R-N fault,FC{
16.16KA,FD- No A/r observed from sagardighi end ,3
Z-1,R-N fault,FC-16.17KAFD- | 6.25KM from phase tripping occurred while at gokarno WBP
47 |400KV-GOKARNA-SAGARDIGHI-2 25/05/2021 02:34| 6.409KM from Gokarna end. Sagardighi end | R-Earth | <100 |end A/R operated but was unsuccessful. NO YES |WBSETCL|DCL
Z-1,R-N fault,FC
16.12KA FD- No A/r observed from sagardighi end ,3
Z-1,R-N fault,FC-16.07KA,FD- | 6.36KM from phase tripping occurred while at gokarno WBP
48 [400KV-GOKARNA-SAGARDIGHI-2 25/05/2021 02:09] 6.22KM from Gokorna end. Sagardighi end | R-Earth | <100 |end A/R operated but was unsuccessful. NO YES |WBSETCL|DCL
DT RECEIVED AT RENGALI,
49  400KV-RENGALI-KEONJHOR(PG)-1 26/05/2021 20:06 KEONJHOR RELAY DID NOT TRIP NO FAUL| NA |No fault in PMU reason may be shared. NO NO |PG-ER-3




Phase: R,
Distance: 6.192

KM, Fault

current: 15.95 No A/r observed from sagardighi end ,3

KA, ZONE: 1 phase tripping occurred while at gokarno WBP

50 |400KV-GOKARNA-SAGARDIGHI-2 26/05/2021 11:43 R-Earth | <100 |end A/R operated but was unsuccessful. NO YES |WBSETCL|DCL
Gokona: Z-1, R-N, 11.1KA, Sagardighi: Z-1, No A/r observed from sagardighi end ,3

25.5km R-N, 15.7KA, phase tripping occurred while at gokarno WBP

51 |400KV-GOKARNA-SAGARDIGHI-2 26/05/2021 10:39 6.6km R-Earth | <100 |end A/R operated but was unsuccessful. NO YES |WBSETCL|DCL
No A/r observed from sagardighi end ,3

Gokarno End: R-N, Z1, FD: 25.39 phase tripping occurred while at gokarno WBP

52 |400KV-GOKARNA-SAGARDIGHI-2 27/05/2021 05:51 Km, FC: 10.85 KA R-Earth | <100 |end A/R operated but was unsuccessful. NO YES |WBSETCL|DCL
Gokarna: Z1, R-N, 25.47Km, [SgTPP: Z1, R-N, No A/r observed from sagardighi end ,3

11.68KA. 6.347Km, 15.98 phase tripping occurred while at gokarno WBP

53 |400KV-GOKARNA-SAGARDIGHI-2 27/05/2021 02:28 KA R-Earth | <100 |end A/R operated but was unsuccessful. NO YES |WBSETCL|DCL
FC: 15.34 KA, No A/r observed from sagardighi end ,3

GOKARNO Z1 R PH 6.15 KM Zone: 1, FD: phase tripping occurred while at gokarno WBP

54 [400KV-GOKARNA-SAGARDIGHI-2 27-05-2021| 21:17 16 ka 6.589 KM R-Earth | <100 |end A/R operated but was unsuccessful. NO YES |WBSETCL|DCL




