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Director
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7. K. Satyam AE ERPC 7355225072 | satyam24365@gmail.com
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) ER-1
10. Rajendra TUVNL 9031049936 | rp.ttps@gmail.com
Prasad
11. Jalaj Kumar
Singh
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Shankwar
21. Satya Deep Dikchu HEP makarandprakash.j@greenko
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22. Umakant DGM OPTCL 9438907493 | ele.umishra@optcl.co.in
Mishra

23. Saibal Ghosh ERLDC 8584072079 | saibal@posoco.in

24, Chandan Manager ERLDC 9869251460 | chandan@posoco.in
Kumar

25. Raj Protim Dy. Manager | ERLDC 9903329591 | rajprotim@posoco.in
Kundu

26. Prabhat TPTL 9431241313
Kumar

27. Rahul Anand | Senior NTPC 9425823430 | rahulanand@ntpc.co.in

Manager (O
& M)

28. A Shukla CRITL JUSNL

29. SURAJIT SR. GM ERLDC 9433041823 | Surajit.benerjee@posoco.in
BANERJEE

30. Jayanata ACE WBSETCL 9434910189 | jayanta.kanjilal@wbsetcl.in
Kanjilal

31. Saurav Sahay | Ch. Manager | ERLDC

32. Debdas Manager WBPDCL
Mukherjee

33. Sukhdev Bal Powergrid sukdev123@gmail.com

34, Rambaboo
Singh

35. Alok Pratap ERLDC
Singh

36. Souvik SE WBSETCL 9434910171 | svkbanerjee@yahoo.com
Banerjee

37. Sarfaraj SLDC BIHAR
Akhtar

38. Sandip
Ghosh

39. Sudeep Deputy Powergrid 9431820338 | sudeepkumar@powergridindi
Kumar Manager a.com

40. Tushar AEE Jharkhand 9326374226 | ranjtushar@gmail.com
Ranjan SLDC

41. Sourav Dy. Manager | ERLDC
Biswas

42. Gagan Bihar SLDC
Kumar

43, Dharm Das JE CRITL JUSNL
Murmu

44, Aditya
Kumar Jha

45, Deepak PRDC

46. Dilip Kant

Jha



mailto:svkbanerjee@yahoo.com
mailto:sudeepkumar@powergridindia.com
mailto:sudeepkumar@powergridindia.com

Annexure B.2

Tripping of 400 kV Meramundali - JSPL Ckt 1& 2

On 09/03/2021 at 07:50 Hrs 400 Kv Meramundali —JSPL -2 tripped and at 08:02 Hrs Line -1 tripped due
to Y —Earth fault ,some protection discrepancy are found as mentioned below,

Low Dead time of Auto Reclose: There was Y-earth fault in the line at 35Km from meramundali, Y phase
breaker got opened within 100 Ms but again after 350 ms Y phase breaker got closed and again it fed
the fault for next 300 ms and then all 3 poles got opened.

From DR as well as PMU it appears that A/R dead time is kept only 350 ms as after 350 ms,Y pole
breaker got closed in both the cases of line tripping.

Reason may please be explained and such low dead time is not recommended as it will cause
secondary arcing and in case of transient faults also ,chances of successful auto reclose is very low and
also will cause unnecessary stress on breaker.

Delayed breaker opening at the instance of reclose:

At the instance of reclose Y pole opened after 400 ms which should not occur and should trip
instantaneously, reason for this may be looked. Proper carrier communication may be ensured to avoid
delayed tripping from any end .SOTF feature may be used to avoid this delayed opening of breaker at
the A/R instance.

Above issues may be checked and rectified .Kindly update regarding above issues .

o r———ry
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PMU plot of line current for Circuit -1:
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Annexure B.3

qTa7 9= #@iaeT Faaer Hires
[ATFT FTHIT /=1 THH]
POWER SYSTEM OPERATION CORPORATION LIMITED

(& Government of Indla Entarprise)

Fastern Bepsonal Load Despatch Centre: 14, Gol Club RBoad, Tollvgunges, KEolkata-700 023,

CING L4005 0 F00050 N 1RREER 7

T 033- 24235755, 24174040 T 1 033-24235800,/5029 Website: www erlde or, Emall 1D- eelde i posocs i
T HE: 10-03-2021/1 fmri: 11-03-2021
Report on the grid event in Eastern Region (T &= & fie et 1 Ra1E)
Summary of the event (=reAT 1 TT9r):

400 kV Rangpo — Binaguri D/C were not in service due to recondutoring work. Power generated by all the

generating stations in Sikkim complex were being evacuated through 400 kV Rangpo — Kishangunj S/C
and 400 kV Teesta Il — Kishangunj S/C.
At 10™ March 2021 at 19:35 Hrs both the 400 kV circuits tripped due to R and B phase to earth fault
resulted in islanding operation of 1560 MW generation at Sikkim hydro complex with 54 MW load at
Gangtok. Consequently all the generators tripped and total power failure occurred at following major
generating stations or Substations.
At 400 kV voltage level: Rangpo, Dikchu HEP, Teesta lll HEP, Teesta V HEP
At 220 kV voltage level: Jorethang HEP, New Melli, Tashiding HEP
At 132 kV voltage level: Chujachen HEP, Gangtok

e Date / Time of disturbance: 10-03-2021 at 19:35 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)
Teesta lll HEP - 974
Teesta V HEP - 338
Jorethang HEP - 38
Chuzachen HEP - 113
Tashiding HEP - 43
Dikchu HEP - 54
Sikkim 54 -
Total 54 1560

Major elements tripped (si@ fefam):
e 400 kV Rangpo — Kishangunj S/C
e 400 kV Teesta lll — Kishangunj S/C
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Network across the affected area (srfa< &= 1 =)
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Figure 1: Network across the affected area

Figure 2: SCADA snapshot of the affected network

Relay indication and PMU observation (& & sie frowg wiae):
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R-B-N, Zone -1, R-B, Zone—1,117 |[Around 75 kV dip has been observed in R and B
400 kV Rangpo
19:35 Kish . F/C 3.2kA, km from phase voltage at Rangpo PMU data. The fault
- ishangun
Hrs s/c gun 82.657Km from Kishangunj, F/C clearing time was less than 100 ms. After the
Rangpo 5.2kA fault; power swing has been captured at three
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phase voltage at Rangpo S/S followed by voltage
collapse within 90 seconds. Rest of the grid
frequency dropped from 50.01 Hz to 49.87 Hz.
Later it stabilized to 49.95 Hz.
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Figure 3: Three phase voltage captured at Rangpo S/S shows the existence of R and B phase fault at 19:35:34 hrs. Around 75
kV dip has been observed in R and B phase voltage at Rangpo PMU data. The fault clearing time was less than 100 ms. After
the fault, power swing has been captured at three phase voltage at Rangpo S/S followed by voltage collapse within 90

seconds.
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Figure 4: Three phase current captured at Kishangunj S/S of 400 kV Kishangunj Rangpo S/C and 400 kV Kishangunj Teesta IlI
shows the existence of short circuit fault in R and B phase to earth fault at 19:35 hrs. The fault clearing time was less than 100
ms.
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Figure 5: Three phase power flow captured at Kishangunj for 400 kV Teesta lll and Rangpo feeders. Power flow through both

the circuits was around 500 MW before the incident.
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Figure 6: Frequency variation captured at Kishangunj PMU during the event. Rest of the grid frequency dropped from 50.01 Hz
to 49.87 Hz. Later it stabilized to 49.95 Hz.
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Figure 7: Frequency variation captured at Kishangunj and Rangpo PMU during the event shows frequency variation after
forming islanding with Sikkim complex generation and Sikkim load. PMU frequency data gets capped between 55 and 45 Hz.
Hence frequency value more than 55 Hz gets capped at 55 Hz. Island survived around 90 seconds.



Restoration (qafa=ar £ 7f3):

e 400 kV Rangpo — Kishangunj S/C was charged at 19:56 Hrs and power supply to Gangtok was
restored at same time.

e 400 kV Teesta lllI-Kishangunj S/C was charged at 20:06 Hrs.

e All the generating stations were revived by 20:09 Hrs.

Sequence of the event as per DR

Time Details Line Name End
19:35:34.884 | Distance trip fault 400 kV Teesta lll Kishangunj S/C Teesta lll
19:35:34.919 | CB open 400 kV Teesta lll Kishangunj S/C Teesta lll
19:35:34.926 | Zone - 1 trip 400 kV Teesta lll Kishangunj S/C Kishangunj
19:35:34.927 | Zone -1 trip 400 kV Rangpo Kishangunj S/C Kishangunij
19:35:34.930 | Zone - 1 trip 400 kV Rangpo Kishangunj S/C Rangpo
19:35:34.950 | CB open 400 kV Rangpo Kishangunj S/C Rangpo
19:35:34.956 | Tie CB open 400 kV Teesta Ill Kishangunj S/C Kishangunij
19:35:34.957 | Tie CB open 400 kV Rangpo Kishangunj S/C Kishangunj
19:35:34.968 | Main CB open 400 kV Teesta Ill Kishangunj S/C Kishangunij
19:35:34.969 | Main CB open 400 kV Rangpo Kishangunj S/C Kishangunj

Analysis of the event (sr@T %1 fagwr):

e At 19:35 Hrs both 400 kV Rangpo — Kishangunj S/C and 400 kV Teesta llI-Kishangunj S/C tripped
due to R and B phase to earth fault at 117-121 km from Kishangunj end. Fault was sensed in Zone
— 1 by both ends of the circuits and cleared within 100 ms. Thunderstorm was reported during
the event.

e Both the circuits tripped at same time due to short circuit fault. So there was no scope of
operation of any SPS.

e Prior to the event around 1500 MW power was being exported from Sikkim hydro generation
complex. After tripping of both the evacuation circuits, islands get formed with around 1560 MW
generation at various hydro plants and 54 MW load in Sikkim. Due to high load generation
Imbalance, Island collapsed after around 90 seconds.

e Rest of grid frequency dropped from 50.01 Hz to 49.87 Hz. Later it stabilized to 49.95 Hz.

Operational issues Observed (T THHT) :

e Power and current measured for 400 kV Kishangunj— Rangpo S/C and 400 kV Kishangunj — Teesta
111 S/C at Kishangunj end may be checked. (POWERGRID ER-1 to update)

Status of Reporting (e £t feufx):

e DR/EL has been received from Teesta Ill HEP, Kishangunj and Rangpo S/S.



e DR/EL and report have been received from JLHEP.



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

TIME MILLI_SEC | STATION | DESCRIPTION STATUS
19:30:00 970 | TEES3_PG | 400_UNIT3_H_CB Closed
19:30:00 890 | TEES3_PG | 400_UNIT2_H_CB Open
19:31:00 470 | TEES3_PG | 400_UNIT4_H_CB Closed
19:31:00 530 | TEES3_PG | 400_UNIT5_H_CB Closed
19:31:00 90 | TEES3_PG | 400_UNIT2_H_CB Open
19:35:00 950 | RANGP_PG | 400_KISHN_PG_CB Open
19:35:00 965 | KISHN_PG | 400_TEES3_MAIN_CB Open
19:35:00 972 | KISHN_PG | 400_RANGP_PG_1_Main_CB Open
19:35:00 979 | KISHN_PG | 400_RANGP_PG_1_ICT2_Tie Open
19:35:00 991 | KISHN_PG | 400_STATCOM_TEES3_PG_2_Tie | Open
19:35:00 60 | TEEST_PG | 400_Unit3_CB Open
19:35:00 438 | TEEST_PG | 400_Unit2_CB Open
19:36:00 430 | TEES3_PG | 400_KISHN_PG_CB Open
19:36:00 870 | TEES3_PG | 400_KISHN_PG_CB Closed
19:36:00 258 | JORET_PG | 220 _UNIT_H_2_CB Open
19:36:00 745 | TASHI_PG | 220_UNIT_H_2_CB Open
19:42:00 170 | TEES3_PG | 400_UNIT4_H_CB Open
19:44:00 930 | TEES3_PG | 400_UNIT5_H_CB Open
19:44:00 834 | TEEST_PG | 400_RANGP_PG_2_CB Open
19:44:00 21 | TEEST_PG | 400_RANGP_PG_1_CB Open
19:53:00 850 | KISHN_PG | 400_RANGP_PG_1_Main_CB Closed
19:56:00 787 | RANGP_PG | 400_KISHN_PG_CB Closed
19:58:00 251 | KISHN_PG | 400_RANGP_PG_1_ICT2_Tie Open
19:58:00 270 | KISHN_PG | 400_RANGP_PG_1_ICT2_Tie Closed
19:59:00 679 | TEEST_PG | 400_RANGP_PG_2_CB Closed
19:59:00 690 | TEES3_PG | 400_UNIT3_H_CB Open
19:59:00 50 | TEES3_PG | 400_UNIT3_H_CB Open
19:59:00 30 | TEES3_PG | 400_UNIT6_H_CB Open




Annexure 2: DR output at Rangpo end for tripping of 400 kV Rangpo — Kishangunj
S/C
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Annexure 3: DR output at Kishangunj end for tripping of 400 kV Rangpo —
Kishangunj S/C
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Annexure 4: DR output at Kishangunj end for tripping of 400 kV Teesta Il -
Kishangunj S/C

LINE A A

b “a s ul w sotis

it




KIGAr A

15
10

KIiB/ A

15
10

KIIG/ A

>Trig Wave.Cap.

£ g
sEtauntEts
252558388584

E\%
8fs

M12CRSD
SFND
CAR_AID

Trigger
10-03-2021
19:35:34 930

|

1 025 a.p0 025 0.50 0.75 100 125 1.50 175 200 225 us
t t t u ——— t t t t t t
q—— s alg 025 0.50 0.75 100 125 1.50 175 200 228 us
| , . I ; | ; . L |
} t t t t t + t } t
E 028 o 025 0.50 0.75 100 125 150 175 200 225 s
| : . : , il 1 | L n
t t t t t t t } t t
T 025 a.po 025 0.50 078 60 1% 150 175 200 225 us
| i | | | | | | | |
1 } } t } } } } } } }
7 0.5
|
}
T 0.5
|
}
1 -0.25 a.po 025 0.50 0.75 100 125 1.50 175 200 225 us
i | _ ——— \ | | ; \ | \
| } i 1 i t } i { i
: T T T T T T T : T
-z 200 azs as0 ars 100 15 150 175 200 225 s
1 —
[ |
[ |
I 1
I T } T T T T T T T T T
am a0 azs ase ars 100 15 150 175 200 225




Annexure 5: DR output at Teesta lll end for tripping of 400 kV Teesta Ill —

Kishangunj S/C

iLifA

[TIRTA"S

100000

100000

uwIv

100000

Trigger
10-02-2021
19:35:24.884
|

0.20 0.15 0.10 005 0.0 008 Us

L L L L !

t t t t +
0.20 0.15 0.10 005 0.0 0.0 i

t t t t t
020 015 ) 005 opo 0.08 s

t t f f t
0.20 0.15 0.10 005 0.0 005 vs

t t t t t
0.20 0.15 0.10 005 0.0 005 Us

t t } t t
0.20 0.15 0.10 005 opo 0.05 Us

I I I | I

} } } } t
0.20 0.15 0.10 0.05 n.m\ s

t t } t t
020 0.15 0.10 005 opo 0.05 Us

I | | | 4

t t t t t

I

T T T T T

020 15 a1 -005 o.00 oos
s
I

T T T T T T

az a1s a1 -0.05 0.00 005 vs

Time window is not properly configured.
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Annexure 6: DR output recorded at Jorethang end for unit tripping
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Annexure B5.1

Flash Report by SLDC/GENERATOR/ISTS/USER/UTILITY

(As per IEGC section 5.9.5, 5.9.6 (a), (b) & (c))

1. Name of the reporting entity:BSPTCL
2. Date and time of the Incident:01.03.2021
3. Antecedent Conditions (Just Prior to Event):
a. Frequency:50.03 TO 50.04 Hz
b. Demand/Generation Met:4374 to 4551 MW
c. Lines/units/elements under shutdown : Non
d. Weather condition:Normal
4. Details of tripping (Along with cause of the event and relay flag, whatever available):
Sl. Area/ Region Loss of Loss of
No Load(M | Generation(M
. W) W)
1 | Katihar,Manihari,Dhamdaha,Banmankhi,Nuagachhia,Barsoi, | 177 MW | nil

purnea

Transmission/Generation Elements tripped during event:

Sl. Name of the Element Tripping Restoration Relay Indication
No. Time Time (if avbl)

1 | 132 KvPurnea(PG)-Purnea ckt-1 20:08 21:45 132 Kv Y-Phase PT has
been blasted at BSPTCL
end .Thereafter hand
tripped at Purnea(Bseb)

2 | 132 KvPurnea(PG)-Purnea ckt-2 20:08 21:53 132 Kv Y-Phase PT has
been blasted at BSPTCL
end .Thereafter hand
tripped at Purnea(Bseb)

3 | 132 KvPurnea(PG)-Purnea ckt-3 20:08 21:55 132 Kv Y-Phase PT has
been blasted at BSPTCL
end .Thereafter hand
tripped at Purnea(Bseb)

4 220KV/132KV 160 MVA ICT 1 AT PURNEA 20:08 21:31 Back up impedance

PG protection at PG end
5 220KV/132KV 160 MVA ICT 2 AT PURNEA 20:08 21:36 Back up impedance
PG protection at PG end
6 220KV/132KV 160 MVA ICT 3 AT PURNEA 20:08 21:37 Back up impedance
PG protection at PG end
5. Action Taken/Remedial measures taken:Co-ordinated with RTAMC,Patna.
6. Restoration details:(a) Manihari availed power from saharsha and extended to

Dhamdaha.(b)Triveniganj power extended
Purnea.(c)Naugachhia availed power from Khagaria

to Manihari and

Katihar via T.B at




7. Duration of the disturbance: Approx :1 and half an hour.
8. Amount of energy unserved:Approx: 0.255Munit

SCE

Copy to:MS, ERPC
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Annexure B.6

Multiple tripping of STPS-CHANDIL

Sr No | Element Name Tripping Tripping | Relay Chandil end Relay STPS end
Date Time

1 220KV-CHANDIL- 23/03/2021 | 5:34 Zone-2 ,RN FC-1.58kA | Zone -1, R - phase, 12.81 KM,
STPS(WBPDCL)-1 FD-95.4km 6.548 KA

2 220KV-CHANDIL- 20/03/2021 | 5:04 Zone-2 ,R_N1.52 kA, | Zone-1,R_N, 6.99 kA, 11.04 KM
STPS(WBPDCL)-1 96.3 KM

3 220KV-CHANDIL- 18/03/2021 | 4:57 Zone-2 1Y =1.53 KA, Zone - 1,Y-NZ17.98 Ka 11.16 kM
STPS(WBPDCL)-1 DIST -94.3 72

4 220KV-CHANDIL- 12/3/2021 | 18:32 Zone-2 , B-N, FC- Zone - 1, B-N, 8.8KA , 6.8 KM;
STPS(WBPDCL)-1 1.43KA, 98KM

It is observed that frequent single phase faults are occurring at the same location which is 98 km from
chandil end and at 11 Km from STPS end .Row issue and proper line patrolling and maintenance may be
ensured to avoid such frequent faults at same location.

Protection related issue:

Non- Auto reclose at STPS END:

In all cases of tripping it is observed that from Santaldih end, fault is in zone-1 and 3 phase tripping is
occurring at the instant of single phase fault. So no auto reclose is observed in any event from Santaldih
end ,if Auto reclose would have operated some tripping’s of transient fault could have been avoided.
Whether Auto reclose scheme is implemented and functional may please be communicated.

Carrier communication scheme failure : All faults were in zone-2 from Chandil end and delayed tripping
observed after zone-2 time in each case, and all 3 phases from Chandil end tripped after z- 2time .
Seems also carrier communication scheme not working as STPS end is sensing z-1 so it should send
carrier signal to remote end to trip instantaneously faulty phase in case of zone-2 start at remote end
and will further proceed for auto reclose after dead time .Delayed clearance also could have been
avoided along with line tripping.

Healthiness of carrier communication scheme may also be checked and communicated.

DR of both ends for two events are attached below for reference .In all events similar things are
observed.

Kindly update regarding above mentioned issues and do necessary for rectification of the same to avoid
such tripping’s in future.
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DR at STSPS END FOR 23/03/2021

Multiple tripping of STPS-CHANDIL
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Multiple tripping of STPS-CHANDIL

DR at CHANDIL END FOR 23/03/2021:
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Multiple tripping of STPS-CHANDIL

ALTR PH THIF

FLAY P TRE
ALY B PH THI

E%m.lﬂ, T
ENTFML

FLE ARFT THIF

ALT AMORECLOSE

B 10 SPARE

i1 aUTORECLEE

RL1E AL EE D

FLITCETRCUALE

FLi4CR RECIETD

I
|
1
|
ALd TRF 2P ]
FL3 SPARE
————

&oa Tp
Lt CARRIER RECE

LS CARRILH BLHY

LACH R FHCLGEE
LA EPARE

L3 OB HEELTHY

L CHRWR CLOCE

LT =R BN b

14 [ Ll B F P

L18 CRLW AR PR

L1 EPARE

LB FPHCLONE

LOEETA PHTRP =

L14EET Y PHTRF

LIS ETEPHTRR

=

n

¥ o - = a2

DR at CHANDIL END FOR 18/03/2021:

"
Lo N ;I:_ H A 1 L 10k (1] o

1Ll

L —
g — ——— A ——
i ;
Ak e m . ar (e T mrm PE BT
SR = . . - SM—

| Delaved clearance in z-2 |

il

oy % @ T am .":r + Ll L E] X

[

e Fi | 4l i i 1 [T T iH

[ L




Annexure B.8

Element Name Tripping Tripping | Reason
Date Time

220KV-DALTONGUNJ-GARWAH (NEW)-1 | 31/03/2021 | 9:49 DALTONGUNIJ: B_N, Z-1, FD-47.8KM, FC-2.1KA
220KV-DALTONGUNJ-GARWAH (NEW)-2 | 30/03/2021 | 11:47 DALTONGUNJ: Y-B, 61KM, 2.36KA
220KV-DALTONGUNJ-GARWAH (NEW)-1 | 30/03/2021 | 9:35 Y-B Fault, Y: 1.7 KA B: 1.65 KA, Zone 2, 80.607 km from

Daltongunj

Garwah: ly 0.495 KA Ib: 0.541 KA z1 23 km
220KV-DALTONGUNJ-GARWAH (NEW)-2 | 30/03/2021 | 11:26 DALTONGUNIJ: B-N, 18KM, 3.46KA,
220KV-DALTONGUNJ-GARWAH (NEW)-1 | 15/03/2021 | 14:45 DT RECEIVED

220 kv Daltonganj —Garwa -ll tripped on 30 March with B phase to ground fault and during dead time of Auto reclose B,
Phase voltage was existing with approx. 90Kv showing persistent arcing kind of phenomenon. Then at the charging
instance after few milli-seconds line tripped due to Y-B fault and it appears from DR that prior to tripping B phase fault
converted to Y-B fault which was pre- existing in the line with small magnitude which after charging increased in few ms
and got detected by Distance protection and tripping issued .
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AT CHARGING INSTANCE: Then at the charging instance after few milli line tripped due to Y-B fault and it appears from
DR that prior to tripping B phase fault converted to Y-B fault and was existing in the line with small magnitude which

increased in few milli seconds and got detected and tripping issued .
Similar phenomenon is also observed in the past this may be checked that what nature of fault is occurring where first B

phase fault is being converted to Y-B phase fault with some small arcing kind of phenomenon leading to Phase to phase

conversion. Whether any Row or clearance issue is there?
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Tripping of ckt-2 on 19™ August

Similar incident was also observed in one past case also where line tripped on B phase fault and while charging Y-B
phase fault observed .At the charging instance similar phenomenon observed where Y-B fault was pre-existing it was

already having some permanent nature of fault shorting both phases but after few milliseconds it got converted to
perfect phase to phase Y-B fault with Y &B currents 180 degree out of phase and current also increased up to 1.5 ka and

line tripped.

.Please refer DR as shown below for 19th august tripping at the time of charging.
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Major points to be considered for rectification and Root cause analysis and mitigation :

Most of the faults are of Y-B fault (Phase to phase) No ground involved ,which shows some phase to phase shorting is
occurring slowing with arcing kind of phenomenon.

Initially B phase fault is getting converted to Y-B phase fault at the charging instance slowly where some arcing is been
observed and at the charging instance before tripping it is observed line is already having Y-B fault whose magnitude
is slowly increasing and getting detected by relay and tripped .

Whether any clearance issue is there needs to be checked .Initially also at the time of First time charging of this line
this same sequence of tripping was observed several times.



Outage of 220KV Bus-1 along with system disturbance occurred at
Budhipadar Grid S/s on dt. 08.04.2021. Annexure B9

= Date 08.04.2021 ,Time- 14:07 Hrs.

= Station : Budhipadar 220/132/33kV GSS

= Weather : Sunny.

= 220KV Basundhara feeder was on TBC for replacement of old breaker.
= 160MVA, Auto Transformer-1 was only in service.

= At14.07hrs. A heavy sound observed at switchyard and outage of 220KV Bus-1 occurred
due to operation of Bus bar protection. All feeders/Auto TRF connected to Bus-1 tripped.
At the same time total power failure/black out occurred.

OBSERVATIONY/ physical finding:

From the switchyard inspection, it was reported with snapping of R-Ph pipe bus from
isolator to Breaker of 220KV Budhipadar- Tarkera Ckt-2.




PRE-FAULT CONDITION

LOAD PATTERN OF DIFFERENT FEEDERS AT 13.00 HRS. DT.08.04.21
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BEFORE BUS-1 FAULT CONDITION

(LAPANGA-1, LAPANGA-2,RAIGARH-PG, KORBA-3,TARKERA-1 WERE IN TRIPPED CONDITION )

TRANSFER aUSH BUS-1
BUS
-

- ) =
-

IB-2&4

_—-" 160MVA
AUTO-1

.
BUS-
COUPLER
TRANSFER BUS-

.




POST-FAULT CONDITION

(ALL FEEDERS IN BUS-1 TRIPPED ALONG WITH BUS- COUPLER )
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Date & Time of Occurrence:08.04.21

Name of feeder | Relay Indication

B.Padar End Remote End

1 220KV B.Padar- (Siemens-7SA522) Zone-1,L2-L3, Zone-1,L2-L3,FD=10.2km,IL2=9.2KA,IL3=9.91kA
Lapanga-1(13.50Hrs) FD=6.057Km, IL2=17.03KA,IL3=16.42KA
2 220KV B.Padar- (Siemens-7SA522) Zone-1,L2-L3-E, Zone-1,L2-L3-E,FD=10km,IL2=9.69KA,IL3=7.57kA
Lapanga-2 (13.50Hrs) FD=7.567Km, IL2=18.48KA,IL3=8.057KA
3 220KV Raigarh PG (B/U-7S5J62) O/C& E/F Trip, IL1=0.53KA,
(14.02Hrs) IL2=0.57KA, 1L3=1.81KA
4 220KV Tarkera-1 (Siemens-7SA522) Zone-1,L3-E, Zone-1,L3-E,FD=7.2km,IL3=6.62kA
(14.05Hrs) FD=79.3Km, 1L2=17.IL3=2.04KA
5 220KV Korba-3 PSB optd., IL3=1.76KA,In=1.76KA No Tripping
(14.07Hrs)
6 220 kV Bus-1 BB-SIEMENS-755522 NA
(14.07Hrs) Trip Bus-1 L1, Trip Bus-1 1123
( korba-1,I1B-1&3,
Tarkera-2,

B/C,Bhusan-2,
SPS,AAL-1,VAL-1)



Analysis:-

1.

The 220KV Budhipadar-Lapanga Ckt-1 & 2 tripped on Distance protection with Y-B phase
fault. Theload flow of Lapanga-1 & 2 during that period is around 320MW and total power
flow was 682M W.

After tripping of the 220KV Lapanga-1 & 2, the power flow started to Lapanga through
132KV Budhipadar-Lapanga ckt. Via 160MVA Auto TRF-1. Hence, the Auto-1 became
overloaded. To prevent the overload of Auto-1, the 132KV Budhipadar-Lapanga and
Budhipadar- Jharsuguda ckt-2 hand tripped.

The 220KV Budhipadar- Raigarh PG tripped on O/c & E/F protection due to unbalance
power flow.

The 220KV Budhipadar-Tarkera ckt-1 tripped on distance protection with B-N fault and
220KV Budhipadar-Korba-3tripped on power swing protection.

For evacuation of huge quantity of power the only path remained were Korba-1 & 2,
Tarkera-2 and 160M VA Auto-1. Unfortunately, the R-ph pipe busfrom isolator to breaker of
220KV Budhipadar-Tarkera ckt-2 snapped & resulted a Bus fault. Therefore, all
feeders/Auto TRF connected to Bus-1 tripped on Bus-bar protection and Bus-1 became
dead. During such an incident the vedanta,Aditya Aluminium, Bhusan islanded but
CPP units tripped at Vedanta end. The generating units of IBTPS also tripped on over
frequency protection. So, total power failure/black out occurred at Budhipadar GSS.



REMEDIAL MEASURES:

1. The damaged R-Ph pipe bus from isolator to breaker
of 220KV Budhipadar-Tarkera-2 replaced and the
feeder charged on 09.04.21 at 22.47hrs & stood ok .




Annexure-B18.2

LC Resonance observed in 400KV BNG-ALPD D/C

Name of the Substation: 400/220kV Binaguri SS

Date of occurrence: (i) 400KV Binaguri-Alipurduar Ckt.-I : 05.09.2018 @ 14:11 hrs.,
(ii) 400KV Binaguri-Alipurduar Ckt.-1l : 30.08.2020 @ 13:33 hrs.

Brief History:

Problem of ferro-resonance observed during Single phase tripping of 400KV Binaguri-Alipurduar Ckt.-
&Il due to over compensation. Initially those lines are as 400KV Binaguri-Bongaigaon D/C having
distance of 217KM with Line Reactors of 50MVAR in each circuits at Binaguri end; later both the lines
are LILO at 400KV/220KV Alipurduar substation having new distance of 123.7KM from Binaguri end.

Observation:

Due to ferro-resonance problem, the voltage in healthy phases shoot up to 291 KV (Ph-N) i.e. approx.
1.26 times of normal voltage and the neutral voltage up to 366KV. This will create stress in healthy
equipment like- CT, CVT, WT, LA etc and may deteriorate the life of costly equipment.

Disturbance Recorder:
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Proposed remedial action:

Both the 50MVAR Line Reactors are switchable in nature and hence Reactor CB to be given 3-ph trip
command in case any single phase operation of Line Protection, so that Line Reactor will be out of
service to avoid resonance problem.

This type of scheme modification has been carried out in other regions to eliminate the ferro-resonance
issues. Therefore, it is proposed to consider the opening of Line Reactor due to single phase tripping of
Line and it should not be booked in equipment outage. However, if Reactors tripped due to its own
protection relays / body protection etc same will be consider as Outage. It can be summarized as
follows:

Case-l:

Line Reactors tripped due to system constrain as mentioned above, a mail will be forwarded to
ERLDC / POSOCO for closing of the Line Reactor mentioning tripping due to system constrained.
- It should not be booked in outage,

Case-ll:

Line Reactors tripped due to its own protection like — protection relay operation, body
protection etc. - it will booked for outage.
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