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EASTERN REGIONAL POWER COMMITTEE

AGENDA FOR 104™ PROTECTION COORDINATION SUB-COMMITTEE
MEETING TO BE HELD ON 13.07.2021 AT 10:30 HOURS

PART — A

ITEM NO. A.1l: Confirmation of minutes of 103" Protection Coordination sub-Committee
Meeting held on 17" June 2021 through MS Teams.

The minutes of 103™ Protection Coordination sub-Committee meeting held on 17.6.2021
circulated vide letter dated 02.07.2021.

Members may confirm.

PART — B

ITEM NO. B.1: Repeated Tripping of 220 kV Chandauti-Sonenagar D/C line & Total Power
failure at 220 kV Sonenagar(BSPTCL) S/s.

A. On 01.06.2021 at 11:56 Hrs

At 11:56 hrs, 220 kV Chandauti-Sonenagar D/C got tripped leading to total power failure at
220/132 kV Sonenagar (BSPTCL) and radially connected 132 kV substations.

Load Loss: 80 MW
Outage Duration: 00:41 Hrs

B. On 07.06.2021 at 13:15 Hrs

At 13:15 hrs, 220KV Chandauti —Sonenagar (BSPTCL) D/C got tripped on Y-B phase-to-phase
fault leading to total power failure at 220/132/33 kV Sonenagar S/S.

Load Loss: 120 MW
Outage Duration: 00:37 Hrs

C. On 21.06.2021 at 11:15 Hrs

220KV Chandauti —Sonenagar (BSPTCL) D/C got tripped on Y phase to earth fault leading to
total power failure at 220/132/33 kV Sonenagar in BSPTCL system.

Load Loss: 104 MW
Outage Duration: 00:25 Hrs

D. On 24.06.2021 at 13:42 Hrs
220 kV Chandauti - Sonenagar - 1 was under shutdown. At 13:42 hrs, 220 kV Chandauti-
Sonenagar — 2 was tripped from Chanduati (PMTL) end resulting in total power failure at 220/132
KV Sonenagar end leading to load loss of 80 MW at S’Nagar & Aurangabad at Bihar system.
Power supply to Japla was also interrupted as it was being fed from Sonenagar 132 kV side.

Load Loss: 80 MW
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Outage Duration: 00:20 Hrs

E. On 30.06.2021 at 19:13 Hrs

220 kV Chandauti - Sonenagar-2 was under shutdown. At 19:13 hrs, 220 kV Chandauti-
Sonenagar-1 was tripped from Sonenagar end only due to back up protection operation. As a
result total power failure occurred at Sonenagar, Aurangabad, Japla, Kudra and nearby area.

Load Loss: 203 MW
Outage Duration: 00:17 Hrs

BSPTCL & Powergrid may explain.

ITEM NO. B.2: Disturbance at 220 kV Chandauti (PMTL) Substation on 25.06.2021 at 16:04
Hrs

On 25-06-2021, 220 kV Chandauti — Sonenagar — 1 was under shutdown for maintenance work.
At 16:04 hrs ,220 kV Chandauti — Sonenagar-2 got tripped from Chandauti end due to R phase to
earth fault at 43 km from Chandauti.

Due to non - operation of main breaker at Chandauti end, LBB protection operated for Chandauti
220 kV bus-2. As a result, 220 kV main bus 2 at Chandauti along with following elements got
tripped.

[.  400/220 kV 500 MVA ICT 3
II. 220/132 kV 200 MVAICT 1 &2

Load Loss: 94 MW
Outage Duration: 01:37 Hrs

Powergrid & BSPTCL may explain.

ITEM NO. B.3: Disturbance at 220 kV Biharsharif Substation on 01.06.2021 at 17:10 Hrs

On 01.06.2021 at 17:10 hrs, all 220 kV lines, emanating from 220 kV Biharshariff (BSPTCL)
tripped. As per the information received, R phase CT at LV side of 400/220 kV ICT- 2 got busted
resulting in tripping of all emanating lines. Total load loss was around 180 MW at Ekangasarai /
Rajgir / Baripahari / Hatida / Harnaut / Barh / Nalanda in Bihar system.

Relay Indications:

Time Name End 1 End 2 PMU
Observation
17:10 Hrs | 400KV/220kV 315 MVA | ICT tripped from LV | NA Initially R phase
ICT 1 at Biharshariff side on Master trip fault which got
relay. cleared within

100ms, but after
400KV/220kV 315 MVA | Inter-trip from HV | ICT tripped on | 200 ms same got

ICT 2 at Biharshariff side differential converted to R-Y
protection from | phase fault and
HV side. got cleared in
Zone-2 time from
400KV/220kV 315 MVA | ICT tripped from LV remote ends.
ICT 3 at Biharshariff side on Master trip | NA
relay.
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400KV/220kV 315 MVA | Tripped from LV | NA
ICT 3 at Biharshariff side on LBB
220 kv Biharshariff- | Ckt-2 tripped from Ckt-1  tripped
Fatua D/C Biharsharif on non- | in zone-2 from
directional, high set | Fatua end.
o/c Protection.
220 kV Biharshariff- | Both ckt tripped
Khizisarai D/C from BSF on non-
directional ,high set
o/c Protection.
220 kv Tenughat- Z-2, R phase
Biharsharif-1 FC-1.096kA
FD-177.5 km

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

Load Loss: 180 MW,
Outage Duration: 01:10 Hrs

BSPTCL & Powergrid may explain.

ITEM NO. B.4: Total power failure at 220 kV BTPS(BSPTCL) S/s on 01.06.2021 at 17:03 Hrs

On 01.06.2021 at 17:12 hrs, the following elements got tripped resulting in total power failure at
220 kV BTPS.

I

.
Il.
V.
V.
VI.
VII.

220 kV Hazipur -BTPS circuit- 1
220 kV Mokama-BTPS-2
220 kV BTPS-Begusarai D/C
220 kV Begusarai-Purnea(PG) circuit-I

220 kV Begusarai-Khagaria circuit-2

220 kV Begusarai- New Samastipur (Ujiyarpur) D/C
220 kV Mokama(BGCL)-Biharshariff D/C
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Load Loss :133 MW,
Gen. Loss:133 MW

Outage Duration: 00:52 Hrs

BSPTCL& BGCL may explain.

ITEM NO. B.5: Disturbance at 220 kV Hazipur Substation on 09.06.2021 at 20:46 Hrs

As per information received, Y-phase bus coupler CT at 220kV Hazipur S/S got blasted leading
to operation of bus-bar protection. Both buses became dead along with tripping of all outgoing
lines emanating from Hazipur S/s. Total load loss reported was 300 MW at Hazipur and nearby
areas.
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Load Loss : 300 MW
Outage Duration : 00:54 Hrs

BSPTCL may explain.

ITEM NO. B.6: Grid Disturbance at Tashiding HEP on 25.06.2021 at 04:54 Hrs

On 01.06.2021 at 04:54 hrs, 220 kV Tashiding — Rangpo S/C and 220 kV Tashiding-New Melli
S/C were tripped on Y-B fault. As a result, Both the running units of Tashiding HEP got tripped
due to loss of evacuation path.

Gen. Loss : 90 MW
Outage Duration : 36:55 Hrs

Detailed report on this disturbance is attached at Annexure-B6.

Tashiding HEP & Powergrid may explain.
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ITEM NO. B.7: Bus-bar tripping occurred in Eastern Region during June 2021

During June 2021, following incident of bus bar tripping have been observed in Eastern Region.

Concerned utilities are requested to explain.

Element Name Tripping Date Reason Utility
LBB operated while
400 kV Main bus - A, , making charging attempt
1 at Motihari 02-06-2021 at 21:17 Hrs. for 400 KV Barh-Motihari- DMTCL
1 line

DMTCL may explain.

ITEM NO. B.8: Repeated tripping of Transmission lines due to the same nature of fault.
A. 400 kV Bokaro-Koderma D/C

e 400 kV Bokaro - Koderma line tripped 5 times in the month of June’21. The details of the
tripping is provided below along with remarks based on analysis of DR/EL.
e The frequent tripping of transmission lines increases the possibility of power interruption

and also endangering the healthiness of connected generating plants i.e.

Koderma TPS.
e As per the DR signature analysis, it was observed that most of the faults are due to
lightning, and location also found same in 3 events hence Tower footing resistance,
Shielding/ground wire near the location may be checked to ensure. Details are attached in
the Annexure-B8.1.

Bokaro&

Element Name Tripping | Trippin Reason Remarks
Date g Time
400KV- Koderma -Earth .
KODERMA- 2216(2)(15' 17:20 Fault,Y-ph,FD- Fault 'OCai'glrégame as of
BOKARO-1 100km, FC-3.08 kA '
400KV- 13.06. KODERMA: Y-B-N,
KODERMA- 2021 15:37 Fd= 71.2 KA, ly= _
BOKARO-2 5.57 kA, Ib= 4.5 kA DR signatures show a
lightning fault first to Y-
400KV- Koderma: Y-B-N, phase and then B-phase
KODERMA- 13-06- 15:37 Ed= 101.9 km. Ib= indicating back flashover.
BOKARO-1 2021 4.29 kA, ly=3.28 KA
KODERMA- Y-
400KV- N fault, Zone 1, FD - .
04-06- , 50.5 km, FC -5.5 DR signatures show a
KODERMA- 13:56 . .
BOKARO-1 2021 KA. lightning nature of fault.
BOKARO - A/R
SUCCESSFUL.
400KV- .
KODERMA- 021632' 14:07 Kg;jlfz?ga_fé%hf:)e DR not received.
BOKARO-2 ’ e

Powergrid & DVC may explain.
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B. Tripping of 400 kV Binaguri-Alipuduar- 1 on O/V Stage-I

It has been observed that 400 kV Binaguri-Alipurdwar-I is tripping on O/V STG-1 while there is no
such actual overvoltage issue existing in the line. Details of tripping are mentioned below.

Sr. No Element Name Tripping Date T':'rmgg Reason

1 | 400KV Alipurdwar-Binaguri -1 | 29-06-2021 | o0s:04 | OV Stage-l operated at
Alipurdwar end.

2 400 kV Alipurdwar-Binaguri -1 | 01-06-2021 o105 | OV Stage-l operated at
Alipurdwar end.

3 | 400 kv Alipurdwar-Binaguri -1 | 22-04-2021 | o1:18 | OV Stage-l operated at
Alipurdwar end.

4 400 kV Alipurdwar-Binaguri -1 | 30-03-2021 03:41 | OV Stage-l operated at
Alipurdwar end.

For each tripping, it is observed that the Alipurdwar end Y phase voltage is 17 kV higher than the
rest two phases, while at the Binaguri end no such thing observed. This indicates that there is no
such actual voltage rise existing in line due to mutual induction or transposition.

DR Comparison has been shown in the attached Annexure B8.2.
Powergrid may explain.

C. Repeated tripping of 132 kV Sultanganj-Deoghar-S/C.

It has been observed that in recent times 132 Sultanganj-Deoghar S/C has been tripprd multiple
times. In the month of June’21, the line had tripped 5 times with Y phase to earth fault on each
occasion.

A list of tripping of the past six months is shown below where almost at all instances the said line
tripped due to Y-earth fault. Forced outage on account of tripping of this circuit reduces the
reliability of both the JUSNL and BSPTCL system (Chitra, Deoghar Railway).

ilro' Element Name Tripping Date Ttli_?r[r)]ieng Reason Revival Date R.ﬁ;’fi;f'
1 | 182KV-Sultangun- | 0,06/0021 | 9:55 | o/C E/F 28/06/2021 | 10:05
Deoghar-1
132 kV-Sultangunj- , Sultanganj-Z1 R-N FC-R- )
2 Deoghar-1 27/06/2021 | 6:10 | 3 ho n EX T o aer 27/06/2021 | 6:35
. Sultanganj: Z-2, fault
3 | 1% E\é'osﬂgﬂr‘f‘f“m' 26/06/2021 | 9:02 | distance - 115.7km,Fault | 26/06/2021 | 10:02
9 current; Y- 787.3A
O/C E/F, Fault distance
132 kV-Sultangunj- . 121.5km, Fault current R- .
4 Deoghar-1 11/6/2021 | 21:20 | 76577 '\ 100A. B- 11/6/2021 | 21:54
272.9A, Zone- 02
. Master Trip Load loss: 20
5 | 132 E\éf‘;]';?f‘f“m' 2/6/2021 | 23:08 | MW at 132 KV Chitraand | 2/6/2021 | 23:17
g 5 MW at Deoghar.
132 kV-Sultangunj- ) Sultan: DP, Y-n, z1, 55.48 .
6 Deoghar-1 2/6/2021 | 3:35 || LA 2/6/2021 | 3:51
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SULTANGANJ:- Relay-
i . O/C E/F distance prot.optd
7 | 132 E\éosﬂg’:f‘f“m 1/6/2021 | 17:55 | Fault distance-21.69km, | 1/6/2021 | 18:40
9 Fault current- 2.175kA in Y
phase
Sultanganj: O/C, E/F
master trip distance
132 kV-Sultangunj- _ prot.Optd; .
8 Deoghar-1 25/05/2021 | 6:25 Fault distance-13.23km: 25/05/2021 | 7:10
Fault current- 2.550kA in
Yphase ; Zone-01
9 132 kV-Sultangunj- 3/4/2021 11:45 O/C, E/F, distance prot 3/4/2021 12:16
Deoghar-1 operated.
132 kV-Sultangunj- _ Sultanganj-Z-1, 23.97kM, .
10 Deoghar-1 26/03/2021 | 7:25 Y-ph, If=1.97kM 26/03/2021 | 7:43
. sultangunj:Z1, Y-B ;
11 | 132 E\éf‘?]';?f‘f“m' 22/03/2021 | 11:25 | 70.44km; IY-1.556kA, B- | 22/03/2021 | 12:00
9 1.445KA
12 | 132 KV-Sultangunj- | 54015001 | 8:11 | Y_N fault, 88 KM 23/01/2021 | 13:32
Deoghar-1
13 | 132 KV-Sulanguni- | 55,41 5001 | 7:3g | T\ 09 KA 92 KM 23/01/2021 | 8:05
Deoghar-1 (Sultangan;)

BSPTCL & JUSNL may explain.

ITEM NO. B.9: Status of Islanding Schemes in Eastern Region

1. KBUNL Islanding Scheme
In special meeting held on 08.06.2021, following deliberations were made —

1. KBUNL Islanding scheme would be designed considering both units of KBUNL stage-Il (2x195
MW) as participating generator and connected radial loads at Gopalganj along with in-house load
of KBUNL.

2. The islanding frequency will be at 48.6 Hz and this is subject to revision based on the
suggestion received from KBUNL/OEM on underfrequency settings of the generator units.

3. Based on the revised simulation study result, ERLDC would communicate the desired
frequency band to KBUNL for their units for stable operation of the islanding scheme. KBUNL
would review the proposed range for frequency settings in consultation with their engineering
wing & OEM and communicate their observation to ERLDC in this regard. They would also take
up for dynamic simulation study with regard to islanding mode of operation of the units.

4. KBUNL would confirm the provision of Islanding mode of operation in the governors of their
Stage-Il units.

5. Based on the response received from KBUNL to the above queries, a separate meeting would
be convened to discuss further course of action.

6. KBUNL would expedite the construction work related to implementation of Islanding scheme in
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switchyard. They would also take up with concerned OEM for testing and commissioning of
islanding relay panel at their end.

7. BSPTCL to submit the present status of the availability of communication channels (i.e.
availability and status of OPGW, PLCC, DTPC coupler) in the transmission lines/substations
considered under KBUNL islanding scheme.

KBUNL & BSPTCL may update.

2. CTPS Islanding Scheme
In special meeting held on 08.06.2021, following deliberations were made —

1. ERLDC would share the simulation study report with all concerned in DVC i.e. SLDC DVC,
SPE wing of DVC & CTPS-B.

2. The CTPS-B islanding scheme is to de designed with two units of CTPS-B (2x250 MW)
generating station as participating generator and connected loads at CTPS, Putki, Biada,
Nimiaghata & Patherdih.

3. The islanding frequency for CTPS-B islanding system was decided as 48.4 Hz.

4. CTPS-B would take up with their OEM for confirmation of the following

> Provision of Islanded mode of operation in the governor of CTPS-B units.

> Provision for increasing the turbine over frequency settings to a higher value or enhancement
of the time delay in existing settings.

> Detail study of islanding response of CTPS units based on the necessary simulation at
islanding frequency of 48.4 Hz.

> Detailed study on dynamics of governor and turbine during formation of island at islanding
frequency of 48.4 Hz.

5. DVC would take up with concerned OEM for necessary installation & testing of islanding panel
at CTPS-B end.

DVC may update.

3. IB-TPSIslanding Scheme
In special meeting held on 09.04.2021, OPGC representative informed the followings:
a) PLCC work has already been completed and the signal is available at their end.
b) The annual overhauling of IBTPS is scheduled on 17" April 2021 for 25 days.
c) OEM (BHEL) is developing a new scheme and the same would be implemented
during the overhauling period after getting confirmation from OEM.

OPGC was advised to share the requisite details to ERPC secretariat at the earliest.

OPGC may update.

4. Patnalslanding Scheme

In special meeting held on 29.06.2021, BSPTCL was advised to submit the followings:
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» Revised load details of Patha city (excluding the traction load & loads covered under
AUFLS) considering maximum load that can be accommodated under islanding scheme
as 550 MW. Also, the above load figures may be calculated based on the actual load
pattern for last 1-2 years period.

» Network map indicating all 220 kV & 132 kV substation details which are to be included in
the islanding scheme along with the disconnection points. The network map has to be
prepared taking into consideration the substations/lines to be commissioned in near
future. The timeline of the upcoming substation/lines has also to be submitted.

» To submit availability as well as type of communication systems present in
lines/substations inside the island network.

» Further the proposed load & network connections for Islanding scheme need to be
modelled and submitted as PSSE base case.

NTPC was also advised to submit requisite details within a week for carrying out islanding
simulation study.

SLDC Bihar & NTPC may update.

5. Ranchi Islanding Scheme

In special meeting held on 29.06.2021, JUSNL was advised to submit the followings:

» Category wise bifurcation of the load (essential, critical etc.)

» Details of new substation/lines to be commissioned in near future with timeline and their
connectivity and load details.

» Network map indicating all 220 kV & 132 kV substation details which are to be included in
the islanding scheme along with the disconnection points. The network map has to be
prepared taking into consideration the substations/lines to be commissioned in near
future. The timeline of the upcoming substation/lines has also to be submitted.

» The proposed load & network connections for Islanding scheme need to be modelled and
submitted as PSSE base case.

» Availability as well as type of communication systems present in lines/substations inside
the island network.

SLDC Jharkhand may update.

ITEM NO. B.10: Tripping Incidence in month of June 2021

Tripping incidents in the month of June 2021 which needs explanation from constituents of either
of the end is enclosed at Annexure B.10.

Concerned utilities may explain.
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PART-C :: OTHER ITEMS

ITEM NO. C.1: 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 103" PCC, PCC 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.2: Backup Overcurrent Relay coordination for Sikkim Complex.

In 97" PCC following deliberations were made,

It was informed that IDMT characteristics were implemented at Jorethang and Tashiding.
In 103" PCC following deliberations took place —

Powergrid informed that the protection philosophy for backup protection of lines & ICTs being
followed by them in Sikkim Complex is as follows:

e Philosophy of T-op for Lines = (Z3 + 0.1) Sec,
e Philosophy of T-op for Transformer = (Z3+0.1) for O/C & (Z3+0.2) for E/F

However, the proposed settings for ICTs based on PRDC study is:
e T-op for HV & LV side=0.8 Sec for O/C and T-op for HV & LV= 1.4 sec for E/F

They suggested to review the proposed settings in line with their existing settings for lines & ICTs
in Sikkim Complex.

They further informed that zone 3 settings of 400 kV Kishangunj -Rangpo line is 1.5 second
whereas proposed settings for backup overcurrent relay of line is 1.2 second which would result
in tripping of DEF before zone 3 of distance protection.

PCC advised PRDC to carry out revised study considering the existing zone-3 settings by
Powergrid and share report among concerned utilities for implementation of revised settings at
their end.

Concerned utilities may update.
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ITEM NO. C.3: 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. 3losuis- 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.

YMN/D or YINGY
transformer

Three phase CT
5ummaled/

«2lo

Single CT

Single phase-to-
earth fault

IECO5000492 -2 ved

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. 3lowure the setting of step 1 can be chosen within the interval
shown relation given below for the above calculations.

YINFD or Y MNY
transformer

Three phase CT
summated

i
=

alt

L~

- Single CT

Single phase-to-

IECOS000493-80-2 ved
earth fault

Figure 2: Step 1 fault calculation 1
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31 -lowmar < | < 31
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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 103 PCC , It was informed that Powergrid had submitted their protection philosophy for earth
fault relay in transformers. CESC had shared the backup protection setting details of their
transformers

DVC informed that they would share their philosophy within a week.

PCC advised al other utilities to share their practice used for defining E/F overcurrent settings in
transformer to ERPC and ERLDC.

Further PCC advised ERLDC to prepare a draft report/recommendation for backup E/F
overcurrent relay settings in transformer based on the philosophies received from utilities and
share the same to all utilities so that the recommendations can be finalized in next PCC Meeting.

ERLDC vide e-mail dated 02/07/2021 circulated the recommendation for backup O/C & E/f
settings for Transformers among all the utilities. The report is also enclosed at Annexure C3.

Members may discuss.

ITEM NO. C.4: Protection coordination of the New Transmission elements to be charged
in Eastern Region

1. LILO of 400 kV Sagrdighi -Subhasgram at 400 kV Jeerat S/s

As per information received at ERLDC, 400 kV Sagrdighi -Subhasgram will be liloed at 400 kV
Jeerat. Details of the line (as received at ERLDC)

Name Conductor type Length
400 kV Sagrdighi -Jeerat ACSR Twin Moose 199.76 km
400 kV Jeerat -Subhasgram ACSR Twin Moose 64.06 km

As per information available at ERLDC, protection coordination may be required as per the
following table.

Reason S/S may be Remarks Utility to Response received
affected respond
Lilo of 400 Sagardighi Protection coordination to be WBPDCL Protection
Kv Sagrdighi - done for all newly connected coordination has
Subhasgram elements as per ERPC’s been done as per
at Jeerat guidelines. ERPC's guidelines.
The longest line will change Relay settings yet to
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from Sagardighi - be received.
Subhasgram to Sagardighi -
Jeerat.
Subhasgram | Protection coordination to be [POWERGRID |Protection
done for all newly connected [ER-2 coordination has
elements as per ERPC’s been done as per
guidelines. ERPC's guidelines.
Longest line will change Relay settings yet to
from Sagardighi - be received.
Subhasgram to Subhasgram
- Jeerat.Kindly check and
confirm any setting revision.
Jeerat Protection coordination to be WBSETCL Protection
done for all newly connected coordination has
elements as per ERPC’s been done as per
guidelines. ERPC'’s guidelines.
Longest line will change Relay settings yet to
from Sagardighi -Jeerat to be received.
Sagardighi -Jeerat(Lilo) but
that will only cause
difference in 1.7km in line
length. Kindly check and
confirm if any setting
revision required.
SIS For Haldia and Rajarhat Protection
connected to | adjacent longest line will POWERGRID [coordination has
Sagardighi, change and it will reduce ER- been done as per
Jeerat and significantly, so Zone-3 2/WBSETCL/ [ERPC's guidelines.
Subhasgram: | settings will be affected. WBPDCL Relay settings yet to
Haldia Also for Farakka, Durgapur, be received.
,Rajarhat, Behrampur adjacent longest
Farakka , line will reduce.
Durgapur Kindly check and confirm
,Behrampur any setting revision for
Bakreswar, change in the adjacent short
Chanditala line.

Powergrid, WBSETCL & WBPDCL may update.

2.

220 kV Jeypore(PG)-Jayanagar(Odisha) Il & IV :

Protection coordination has been done as per ERPC’s guidelines. Relay settings are yet to be

received.

Powergrid & OPTCL may update.

3. LILO of 400 kV Patna -Kishanganj at Saharsa
As per information received at ERLDC, 400 kV Patna -Kishanganj will be looped in loop out at
Saharsa.
Name Conductor type Length
400 kV Patna -Kishanganj-l | ACSR Quad Moose | 410 km
400 kV Patna -Kishanganj-1l [ ACSR Quad Moose | 420 km

Protection coordination may be required as per the following table.
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Reason S/S may be | Remarks Utility to respond  |Response

affected received

400 Patna Protection coordination to be done POWERGRID ER-1 |Yetto be

kV Patna - for all newly connected elements received

Kishanganj as per ERPC's guidelines. Line

looped in Length will increase from 350 to

loop out at 410/420 Km.

Saharsa Kishanganj | Protection coordination to be done POWERGRID ER-1 |Yetto be
for all newly connected elements received
as per ERPC’s guidelines. Line
Length will increase from 350 to
410/420 Km.

SIS For all adjacent substations POWERGRID ER- Yet to be
connected connected to Patna & Kishanganj, [1&2, received
to Patna & adjacent longest line length will NPGC/NTPC

Kishanganj: | increase significantly, so Zone-3 [BARH/DMTCL/TVPTL

Barh , Balia | settings will be affected.

, Npgc In the case of Zone 2 & Zone 3

,Binaguri, overlap of adjacent sections Time

New Purnea | grading to be ensured.

, Rangpo, Kindly check and confirm any

Teesta- setting revision if required.

HLATL

(Darbhanga)

Following Details to be shared:

e POWERGRID ER-1, ER-2, NPGC, NTPC BARH, ATL (Darbhanga), TVPTL may share
whether revision of any existing protection setting at above mentioned S/S is required or not.
In case of any revision, the revised setting may be shared with ERPC and ERLDC.

e The protection setting at Patna & Kishanganj may be shared with ERPC and ERLDC.

e Status of carrier protection and PLCC channel in the all above-mentioned section may be

shared.
Concerned utilities may update.

ITEM NO. C.5: Upcoming new elements for which Protection coordination confirmation

will be required from Utilities
A. 400 MPL-Ranchi LILO at 400/220 kV Dhanbad substation

Information has been received that 400/220 kV Dhanbad NKTL substation will be charged
shortly. 400 kV Dhanbad S/S is owned by North Karanpura Transco Limited (a SPV of Adani
Transmission). The following list of elements will be first time charged in near future.

a.

Name Conductor type Length
400 kV MPL -Dhanbad D/C | ACSR Twin Moose 24.7 km
400 kV Ranchi-Dhanbad D/C | ACSR Twin Moose 165 km

b. 500 MVA 400/220 kV ICT-I & Il along with associated bays at Dhanbad S/s.

MPL , Powergrid Ranchi as well as connected remote ends substation from 400 kV MPL &
Ranchi S/s may kindly check if there is any requirement to change their protection setting.

Concerned utilities may update.
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PART-D:: FOLLOW-UP OF PREVIOUS PCCM

ITEM NO. D.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.

In 103" PCC, after detailed deliberation PCC advised followings to BSPTCL:

» To check reason for non-operation of zone-4(reverse zone) in distance relay for 132 kV
Bodhgaya-Paharpur-1 circuit.

» To check whether all five ICTs were tripped at the same time during disturbance. In case
of difference in tripping time, review of the backup overcurrent & earthfault protection of
ICTs is required taking into consideration of the fact that capacity of ICT-5 is 160 MVA
and capacity of all other ICTs are 150 MVA.

» The reviewed backup protection settings of ICTs need to be communicated to Gaya end
of Powergrid so that zone-3 timing for 220 kV Gaya-Bodhgaya D/C lines can be
coordinated accordingly.

» To configure the disturbance recorders at Bodhgaya end as per the PCC guidelines
finalized in 79" PCC meeting and also to time synchronize all the relays at Bodhgaya end.

» To upgrade relay of ICTs at Bodhgaya end so that DR can be extracted for disturbance
analysis.

PCC also advised BSPTCL to explore for implementation of double main transfer bus (DMT) or
Double bus switching scheme for 220 kV Bodhgaya S/s and also to implement busbar protection
at 220 kV level as per the CEA guidelines.

BSPTCL may update.

ITEM NO. D.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.

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, lg- 3.170 KA received around 500 ms.

Load Loss : 92 MW
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Outage Duration : 00:42 Hrs

In 103" PCC Meeting, BSPTCL informed that there was a B-phase to ground fault in 132 kV
Sonenagar(old)- Japla S/C. Backup overcurrent protection operated from both the end. At the
same time, 220 kV Chandauti-Sonenagar(new) D/C got tripped from Chandati end in 500 msec in
zone-2 of distance protection.

BSPTCL explained that distance protection relay for 132 kV Sonenagar-Japla line at Sonenagar
end was found to be faulty and the same would be replaced soon. They added that after this
incident, they had enabled high set in backup O/C relay with delay of 60msec as an interim
measure till the time new distance relay is being installed.

Regarding non-operation of relay for 132 kV Sonenagar(new)-132 kV Sonenagar(old)lines, they
pointed out that the line length is 0.5 km only. Further they informed that high set has been
enabled for both the ends of this line with 100 msec delay after this incident.

PCC opined that 220/132 kV ICTs at Sonenagar(new) should have cleared the fault in case of
delayed clearance of fault in 132 kV downstream and advised BSPTCL to check the ICT backup
protection settings as well as the relay healthiness. The settings may be reviewed and
coordinated properly.

Regarding tripping of 220 kV Chanduati — Sonenagar circuits from Chandauti end, PCC advised
Powergrid to check the reach settings of distance relay at Chandauti end.

ERLDC pointed out that in various tripping incidences it has been observed that carrier is not
sent from Sonenagar to Chandauti end which resulted in delayed tripping from remote end. PCC
advised BSPTCL to check and resolve carrier related issue at Sonenagar end.

BSPTCL and Powergrid may update.

ITEM NO. D.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.

In 103" PCC , OPTCL informed that there was a bus fault at 220 kV Joda S/s due to blasting of
Y-phase CT of 220 kV Joda —TSIL feeder at Joda end. They added that bus bar protection
operated and all 220 kV feeders connected to 220 kV Bus got tripped from Joda end.

They further clarified that the fault was cleared in 74 msec as per DR analysis. However, high
current was observed in the relay of 220 kV Joda-TSIL feeder upto 130 msec due to infeed from
TSIL end.

They informed that though direct trip command was sent to TSIL end, the breaker at TSIL end
might have opened with a delay which resulted in current feeding from TSIL end till 130 msec.
They submitted that the issue has been taken up with TSIL for detailed checking of the PLCC
and other trip circuits at TSIL end.

On query regarding sending of direct trip command to remote end on operation of bus bar

protection, OPTCL replied that as per their settings if breaker of a particular feeder is open and
infeed current is sent from remote end then direct trip signal would be sent. Therefore, in the
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present instance, direct trip signal was send only to TSIL end and not for other 220 kV feeders.

Regarding non-availability of sequence of events at ERLDC SCADA system, they informed that
the issue had already been communicated to their SCADA wing to resolve the issue.

OPTCL may update.

ITEM NO. D.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

In 103" PCC , OPTCL explained that the fault occurred due to jumper snapping of Y-phase of
220 kV Rengali(OPTCL)- Rengali (PG)-2 line at Bus A of Rengali(OPTCL) switchyard resulting in
a bus fault.

The following elements were tripped to clear the fault:

Name End 1 End 2

220 kV Rengali(OPTCL)- Backup protection : .
Rengali PG-I operated Did not trip

220 kV Rengali(OPTCL)- : , )
Rengali PG-2 Did not trip Zone-1

220 KV Rengali(OPTCL)- Did not trip Zone-2, F.D-49.7kM
Barkote

220 kv Rengali(OPTCL)- Did not trip Zone-2, F.D-141 kM
Tarkera

220 kV Rengali(OPTCL)- : : : :
Rengali PH-I Did not trip Did not trip
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220 kV Rengali(OPTCL)- A . :
Rengali PH-II Zone-4 picked up Did not trip

220 kV Rengali PH- TSTPP Did not trip Zone-3

220 kV Rengali PH- TTPS Did not trip Tripped from TTPS end

They informed that being an old substation, busbar protection was not available at 220 kV
Rengali(OPTCL) end.

It was informed that due to CVT failure of 220 kV Rengali PH -TSTPP S/C line at Rengali PH
end, relay at Rengali PH end was unable to sense the fault and hence the 220 kV Rengali —
TSTPP S/C tripped in zone 3 from TSTPP end.

The tripping detail at TTPS end for 220 kV Rengali PH-TTPS line was not available.

The reason for non-operation of any protection system at Rengali PH end could not be explained
in absence of any DR/EL or report from OHPC. OHPC representative was not available in the
meeting.

PCC expressed serious concern for non-submission of relevant details for analyzing the grid
disturbance and advised SLDC Odisha to collect all the details and submit a report for this
disturbance at the earliest.

PCC advised OPTCL to review zone-4 settings for 220 kV Rengali(OPTCL)-Rengali PH lines at
OPTCL end so that in case of any bus fault at 220 kV Rengali(OPTCL) end the same can be
cleared at minimum time.

PCC also advised OPTCL to implement busbar protection at 220 kV Rengali(OPTCL) at the
earliest.

OPTCL may update.

ITEM NO. D.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.

In 103" PCC , JUSNL informed that a shutdown was availed for 220 k V Maithon — Dumka
circuit-1 on 15/05/2021 at 10:45 hrs for attending hotspot at connector of R-phase pole circuit
breaker of the line. At 12:02 hrs, 220 kV Maithon — Dumka circuit-2 tripped on R-N fault in zone 1
protection from both the end. The fault distance was 23 km from Dumka end.

Regarding non-operation of autorecloser of the line, Powergrid informed that though autorecloser
is enabled for the line, the same is not operating due to issues in PLCC. They further clarified that
the issue has been communicated to JUSNL several times, however the same has not been
resolved yet. They added that there was no formal O&M agreement by JUSNL with Powergrid for
maintenance of bay equipment at Maithon end.

PCC opined that at present 220 kV Maithon-Dumka D/C line is the primary and main source for
power supply to Dumka/Lalmatia area of Jharkhand and tripping of this line results into huge load
loss every time. PCC raised serious concern on non-availability of autorecloser in the line and
lack of proper maintenance of the line.
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PCC advised JUSNL to take immediate steps to rectify the autorecloser issue in the line and
referred the issue to forthcoming OCC meeting for further discussion.

JUSNL may update.

ITEM NO. D.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.

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.

In 103" PCC meeting, JUSNL informed that on 27/05/2021 demand of Jharkhand system was
low because of thunderstorm and rainfall caused by Yaas cyclone. This resulted in overvoltage at
various parts of JUSNL network due to which at 10:13 hrs , 220 k V Dumka- Jasidih -1 tripped
from Dumka end due to overvoltage protection stage 1 and simultaneously 132 kV Dumka —
Dumka D/C and 132 kV Dumka — Deoghar D/C also tripped in overvoltage protection from
Dumka end .

JUSNL further informed that overvoltage protection was enabled for all 132 kV S/S which were
commissioned/renovated under PSDF project, however as per advice of ERLDC, they had
disabled overvoltage protection at these Substations.

PCC advised JUSNL to disable O/V protection in all 132 kV lines in their system.

Regarding overvoltage protection settings in 220 kV lines, JUSNL informed that the same has
been enabled for some of the selected lines and the settings are uniform across all the lines.

PCC opined that in case the O/V protection has been enabled for 220 kV lines, time grading as
well as voltage grading shall be followed for parallel lines emanating from a substation to avoid
simultaneous tripping of the lines.

PCC enquired about philosophy for overvoltage protection settings for 220 kV level lines being
followed by ER utilities to which the utilities responded as follows:

e Powergrid, DVC, WBSETCL & OPTCL informed that overvoltage settings are not enabled
at 220 kV level for their systems.

e BSPTCL informed that O/v settings have been enabled in some of the selected
substations where overvoltage are being observed.

¢ CESC informed that the voltage at 220 kV level can be controlled through changing the
ICT taps and opined that O/V settings is not required at 220&132 kV level.

Based on the feedback of all utilities, PCC observed that in general overvoltage settings is not
required at 220 kV level and the same may be enabled on case to case basis depending on the
local voltage condition.

PCC advised JUSNL to develop a philosophy for overvoltage settings at 220 kV level for their
system in line with the above discussion. In case they decide to enable O/V setting in some of the
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lines, the list of such lines along with proposed settings may be submitted to ERPC/ERLDC.

JUSNL may update.

ITEM NO. D.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.

In 103" PCC Meeting, BSPTCL informed that on 27/05/21 the demand of Bihar System was low
due to thunderstorm and heavy rainfall. At 23:22 hrs, 220 kV Khagaria-New Purnea tripped from
New Purnea end in zone 1 protection due to Y-B phase to phase fault. They added that as
Khagaria was radially connected from new Purnea end, there was no tripping from Khagaria end.
ERLDC informed that 220 kV New Purnea-Khagaria-2 has been tripped multiple times in the
month of May’21 and in all the incidents, there was phase to phase fault with same location which
indicates sag or clearance issue.

BSPTCL submitted that patrolling was being carried out by the concerned team and shutdown of
the line has been planned to solve the clearance and sag related issue.

PCC advised BSPTCL to resolve the clearance issue in concerned location and submit a report
to ERPC and ERLDC.

BSPTCL may update.

ITEM NO. D.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
running at full load. At 18:08:13 hrs, 400 kV

400 kV .
: Teesta V - Rangpo - 2 (tripped only from Teesta
Main bus | 17-05-2021at Rangpo - 2 (tripped only fr 20-05-2021 at
, V end), Unit#3 and Bus coupler Circuit Breakers |
-2 at 18:08 Hrs. . ) 00:01 Hrs.
Teesta V 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.

In 103" PCC Meeting, the event could not be discussed as Teesta-V(NHPC) representative was
not available in the meeting.

It was decided to communicate the issue to NHPC for submission of necessary details related to
the above tripping.

NHPC may update.
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ITEM NO. D.9: Repeated Tripping of 220 kV Daltonganj-Garwah (New) D/C in the month
of April’ 21.

In 103" PCC Meeting , JUSNL informed that remaining pending work related to line maintenance
of 220 kV Daltonganj-Garwa D/C lines have been completed and no further tripping had been
observed in the line.

PCC enquired about enabling permissive overreach protection at 220 kV Daltongunj end for 220
Daltonganj-Garwabh line.

Powergrid replied that the same had been communicated to Substation for implementation as
soon as possible.

Powergrid may update.

ITEM NO. D.10: 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 103" PCC Meeting , following deliberations took place —

Regarding removal of LILO connection of 220 kV Rangpo-N.Melli line at Tashiding, Powergrid

updated that commissioning work related to PLCC panel is pending at New Melli end. The same

would be completed after visit of OEM engineers to the site. Thereafter necessary reconfiguration

of 220 kV N.Melli-Tashiding circuits at N. Melli end would be completed subject to necessary

shutdown approval from Tashiding HEP.

PCC advised Powergrid to complete the work in coordination with Tashiding HEP.

Powergrid & Tashiding HEP may update.

ITEM NO. D.11: Total power failure at 400 kV Teesta—Ill 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-lll due to loss of evacuation path. There was no generation at Dikchu.

In 103" PCC Meeting following deliberations took place —

It was decided that PRDC would do revised study for DEF relay settings considering the existing
zone-3 settings at Kishanganj end and share it with concerned utilities.

PCC advised Powergrid and 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.
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ITEM NO. D.12: 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 103" PCC Meeting , OPTCL informed that the study had been completed and the report would
be shared to ERPC/ERLC within a week.

PCC advised SLDC Odisha to coordinate with Vedanta for submission of report for unsuccessful
islanding at Vedanta CPP during the disturbance on 08/04/21.

OPTCL vide letter dated 29/06/2021 had submitted the study report for intrastate constraints in
Odisha system in Budhipadar command area. The report is enclosed at Annexure D.12

OPTCL & Vedanta may update.

ITEM NO. D.13: 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 103" PCC Meeting , Powergrid informed that to find out the root cause of the incident, both the
OEMs involved in GIS system at Motihari were discussing with each other. Also, a joint
investigation of affected GIS module at Motihari (DMTCL) in presence of both the OEM engineers
is to be planned after getting shutdown consent from SLDC, Bihar. The report would be
submitted after the investigation.

DMTCL informed that 132 kV bus along with 132 kV Motihari — Raxaul-2 can be restored after
assessing the damage in the GIS system during the proposed joint inspection by OEM engineer.

PCC advised Powergrid to coordinate with DMTCL & SLDC Bihar for getting the necessary
shutdown at Motihari S/s to carry out the inspection by OEM engineers.

DMTCL, & Powergrid may update.
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ITEM NO. D.14: 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 Biharshariff.

In 103" PCC Meeting, BSPTCL updated as follows:

e The shutdown has been planned for ICT-2 on 18" June 2021 for thorough checking of
cables/wirings between HV and LV side of the ICTs.

e Regarding configuring of disturbance recorder of the relays for LV side of ICTs, they
stated that since the relays are of new make and model, they had contacted with OEM for
necessary configuration.

e Regarding status of busbar protection, they informed that the wiring for busbar panel had
been completed for some of the bays. However, the work has been stopped due to
Pandemic situation.

Regarding tripping of 220 kV Biharshariff-Khezesarai D/C from Khezesarai end, BGCL informed
that the tripping was due to wrong settings in the relay and the same had been rectified.

BSPTCL may update.

ITEM NO. D.15: 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 103" PCC Meeting , JUSNL informed that they have taken up the issue with OEM for through
checking of PLCC panel at Chandil end. The OEM visit is expected in first week of July’21.

PCC advised JUSNL to expedite the process to resolve the PLCC issue at Chandil end.

JUSNL may update.

ITEM NO. D.16: 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 103" PCC Meeting , NTPC informed that they had not received any communication from their
engineering wing.

PCC expressed serious concern for delay in getting the confirmation from engineering wing of

NTPC and advised NTPC to expediate the issue with their corporate for expediting the process.

NTPC may update.

104" PCC Agenda Page 24 of 24
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Eastern Regional Load Despatch Centre: 14, Golf Club Road, Tollygunge, Kolkata-700 033.

CIN: U40105DL2009G0OI1188682

FI: 033- 24235755, 24174049 579 : 033-24235809/5029 Website:www.erldc.org, Email ID- erlde@posoco.in

geAT H&dT: 05-06-2021/1

&t 05-06-2021

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

Summary of the event (&re=T &1 ARI2):

At 17:10 hrs, all 220 kV lines, emanating from 220 kV Biharshariff (Bihar) tripped. It was reported that R
phase CT at LV side of 400/220 kV ICT- 2 busted out resulting to tripping of all emanating lines. Total load
loss was around 180 MW at Ekangasarai / Rajgir / Baripahari / Hatida / Harnaut / Barh / Nalanda in Bihar

system. Entire load restored by 18:20 hrs.

e Date / Time of disturbance: 05-06-2021 at 17:10 hrs.

e Eventtype:GD-1

e Systems/ Subsystems affected: 220/132 kV Biharshariff (Bihar) S/S.

e Load and Generation loss.

o No generation loss was reported during the event.

o Around 180 MW load loss was reported during the event (Ekangasarai, Rajgir, Baripahari,

Hatida, Harnaut, Barh, Nalanda, Nawada).

Major elements tripped (se7& fefdam:

Transmission/Generation element name Trip Date Trip Time
HEROT 15T / T 3caTeet 318 1A CLAJCEIRTIEY AT FTHAT
400KV/220kV 315 MVA ICT 1 at Biharshariff 05.06.2021 17:10 hrs
400KV/220kV 315 MVA ICT 2 at Biharshariff 05.06.2021 17:10 hrs
400KV/220kV 315 MVA ICT 3 at Biharshariff 05.06.2021 17:10 hrs
400KV/220kV 500 MVA ICT 4 at Biharshariff 05.06.2021 17:10 hrs
220 kV Biharshariff-Fatwa D/C 05.06.2021 17:10 hrs
220 kV Biharshariff-Khizisarai D/C 05.06.2021 17:10 hrs
220kV-Tenughat- Biharshariff -1 05.06.2021 17:10 hrs
220 kV Bus-1 & 2 at Biharshariff (BSPTCL) 05.06.2021 17:10 hrs




Network across the affected area (YHTfad 837 &1 =T aM):
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Figure 2: SCADA snapshot for of the system

Relay indication and PMU observation (Rer @ée 3t dresrg wddaton):

AT T sy 1 R wFa sudg 2 R wFa dreay gddaTor
400KV/220kV 315 MVA ICT 1 at| ICT tripped from LV side on NA iall hase faul
Biharshariff Master trip relay. Lr."tr']a th Ip asz a:;_
400KV/220kV 315 MVA ICT 2 at ICT tripped on | - ch BOt cleared within

. . . . 100ms ,but after 200 ms

17:10 |Biharshariff . . differential

Inter-trip from HV side. . same got converted to R-
Hrs. protection from HV
. Y phase fault and got
side. . -
" oed f ” cleared in Zone-2 time
4F)OKV/22.0 V 315 MVA ICT 3 at| ICT tripped from LV side on NA from remote ends .
Biharshariff

Master trip relay.




400KV/220kV 500 MVA ICT 4 at| Tripped from LV side on LBB
. . NA
Biharshariff .
220 kV Biharshariff-Fatwa D/C Ckt-2 tripped from BSF on Ckt-1 tripped in
non-directional ,high set o/c |zone -2 from Fatwa
Protection. end.
220 kV Biharshariff-Khizisarai D/C Both ckt tripped from BSF
on non-directional ,high set
o/c Protection.
220KV- Tenughat- Biharshariff -1 Z-2 , R phase FC-
1.096kA FD-177.5
km

R Y B Phase Voltage Magnitude |

= Dats -, o =
05/06/2021 LSl 17:10:51.4<0 0S/06/2021 [Bl 17:10:57.840

R Y B Phase Voltage

Reset zoom
>
N\

17:10:54.932 17:10:55.132 17:10:55.332 17:10:55.532 17:10:55.732 17:10:55.932

VRM — WBM
Substationid: BIHAR_PG Substationid: BEIHAR_PG Substationid: BIHAR_PG
Deviceld:- 400BUST ___ Deviceld:- 400BUS1 Deviceld:- 400BUS1

Figure 3: Three phase Bus voltage captured by Biharshariff PG PMU shows existence of R phase to
earth fault then a R-Y phase.

Restoration (Jafa<xyT1 &1 uft)

Transmission Element Restoration Restoration time
Date
400KV/220kV 315 MVA ICT 1 at Biharshariff 05.06.2021 18:12 hrs
400KV/220kV 315 MVA ICT 2 at Biharshariff 05.06.2021 21:07 hrs
400KV/220kV 315 MVA ICT 3 at Biharshariff 05.06.2021 17:52 hrs
400KV/220kV 500 MVA ICT 4 at Biharshariff 05.06.2021 21:28 hrs
220 kV Biharshariff-Fatwa D/C 05.06.2021 18:24 hrs
220 kV Biharshariff-Mokama D/C 05.06.2021 18:18 hrs
220 kV Biharshariff-Khizisarai D/C 05.06.2021 18:30 hrs
220kV-Tenughat- Biharshariff -1 05.06.2021 18:35 hrs
220 kV Bus-1 & 2 at Biharshariff (BSPTCL) 05.06.2021 17:52 hrs




Analysis of the event (gcAT &1 fazayon):

All elements emanating from 220 kV Biharshariff, tripped due to R Phase CT blast at 220 kV side.
From PMU and DR plot it is evident that initially there was R phase fault due to CT blast which got
isolated within 100ms, but after 200ms same got converted to R-Y phase fault and got cleared
after 500 ms.

ICT -2 LV side CT blasted and differential protection operated from HV side clearing the same
fault.

While ICT-1&3 tripped from LV side on Master trip relay.

As per preliminary information received ,ICT-4 tripped on LBB so for ICT 4. which relay gave
tripping commands that breaker did not opened and LBB initiated needs to be checked. (BSPTCL
to explain)

220 kV Biharshariff- Khizisarai D/C tripped from Biharshariff, due to operation of definite time
Non -Directional High set protection enabled at Biharshariff end after delay of 500ms. It tripped
sensing the second evolved fault which was R-Y in nature. Fault was in reverse direction to
Biharshariff, For ckt-2, zone-4 also picked and gave trip command after 500 ms, timings of High
set and Zone-4 are set same.

Whether Biharshariff end picked zone-4 for all other lines emanating from Biharshariff also needs
to be looked into.(BSPTCL to explain) . Time delay of Z-4 protection can be reduced for faster
fault clearance until the Busbar is commissioned. Whether Khezesarai picked up the fault in zone-
2 or not? (BGCL to explain).

Similar is the case with 220 kV Biharshariff Fatwa -2 this line also tripped due to operation of
definite time Non -Directional High set protection enabled at Biharshariff end after delay of
500ms. It tripped sensing the second evolved fault which was R-Y in nature. Fault was in reverse
direction to Biharshariff . Whether Zone-4 ,picked for this line at BSF end?(BSPTCL to explain).
220 kV Biharshariff-Fatwa -1 tripped from Fatwa end on zone-2 after 350 ms, sensing the R-Y
fault. Whether High set and Zone-4 ,picked for this line at BSF end?(BSPTCL to explain).

220 Biharshariff- Tenughat tripped from only Tenughat end on zone -2, Whether High set and
Zone-4 ,picked for this line at BSF end?(BSPTCL to explain)

Sequential tripping occurred some on zone-2 from remote end some from Local end on High set
and Z-4 as time delay for all protections are close to each other and there was racing between
them whoever wins cleared the fault first.

It seems Ct blast created some Bus fault of R- Y nature which finally got cleared by tripping of
lines in zone-2 from remote end and Non directional high set from local end and Z-4 of Local end.
As no bus bar is available so if such equipment failures causes’ bus faults it will be always delayed
cleared endangering grid security and reliability.

Protection issues observed (& ¥#E):

Issues requiring immediate action for rectification:
(1) Bus Bar Protection Scheme at 220 kV Bus of 220/132 kV Bihar Sharif Substation:
a) At present Bus bar protection is not available at 220 kV bus at Bihar Sharif. In
addition, 220 kV Bihar Sharif Fault level is also on the higher side and in absence of



b)

c)

bus bar protection during bus fault, any delayed clearance can also damage other
major equipment.

In view of the above, it is advised from ERLDC that bus bar protection commissioning
may be given high priority and to be completed at the earliest.

As observed frequent equipment failures and non-availability of bus bar such
equipment failures causes bus faults it will be always delayed cleared from remote
ends endangering grid security and reliability.

(2) Simultaneously tripping of Multiple ICTs :

a)

b)

c)

d)

This issue is persisting since long where for the nearby faults ,ICTs were tripping
simultaneously for close 400 Kv line faults ,these type of spurious trappings has been
reduced to some extent after replacement of old cables an busbar panels by BSPTCL
on 220 kV side.
But tripping of all other remaining ICTs on fault in any one ICT (equipment failure
associated with a anyone ICT) is observed again in last two events.
Rest Healthy ICTs are tripping from LV side on Master trip relay .What is causing
initiation or signal extension to master trip needs to be identified as soon as possible.
PCC recommended following actions to be completed as early as possible, (response
awaited)
> 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 bus bar protection for 220 kV bus of Biharshariff S/s.

(3) Vulnerability of Distance Relays:

a.

It has been observed that Distance relays are not sensing the faults as required.
Zone-4 of local end and Zone-2 of remote ends are all needed to be checked and co-
ordinated so that in case of such faults they can ensure correct operation and faster
clearance of faults.

(4) Frequent Failure of LV side R phase CT of ICT-2:

a) Root cause analysis for R Phase CT failure of ICT-2 needs to be done ,as in the
month of April it was replaced and again same equipment has blasted . CT
make and year needs to be intimated.

b) Proper maintenance, DGA analysis needs to be done to identify problem
beforehand.

¢) Whether CT secondary accidently became open? OR secondary CT burden
got disconnected.



d) Whether Oil level was above marking level. All these practices needs to be

adopted and needs to be considered for root cause analysis. Root cause
analysis done for CT failure of 03 April tripping may be shared.

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

Issues

Regulation Non-Compliance

Utility

DR/EL not provided within
24 Hours

1. IEGC 5.2 (r)
2. CEA grid Standard 15.3

BSPTCL/POWERGRID-
ER1

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

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

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

Status of Reporting (Raiféar &Y fRufa):

e DR/EL for ICTs not yet received from BSPTCL/PG-ER-1/TTPS.
e Detailed report yet to be received from BSPTCL.

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

the event.

No SCADA captured for Biharshariff S/S for 05/06/2021




Annexure 2: DR recorded at Biharshariff end for 220 kV Biharshariff-Khezesarai I:
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DR recorded at Biharshariff end for 220 kV Biharshariff-Khezesarai Il
DR(Distance relay)
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DR recorded at Biharshariff end for 220 kV Biharshariff-Khezesarai Il (Backup

high set)
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DR recorded at Fatwa end for 220 kV Biharshariff-Fatwa I:
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AT HE&AT: 25-06-2021/1 &eren: 30-06-2021
Report on the grid event in Eastern Region (qdt & 3 frs wrear 9 Rud)

Summary of the event (&re=T &1 ARI2):

220 kV Tashiding substation is having only two interconnections, 220 kV Tashiding-New Melli S/C and 220
kV Tashiding -Rangpo S/C.220 kV Tashiding-Rangpo S/C and 220 kV Tashiding-New Melli S/C tripped at
04:54 hrs on Y-B fault. At the same time, Tashiding unit -1 and unit-2 tripped due to loss of evacuation
path resulting in total power failure at Tashiding HEP.

e Date / Time of disturbance: 25-06-2021 at 04:54 hrs.
e Eventtype:GD-1
e Systems/ Subsystems affected: 220 kV Tashiding Hydroelectric Plant.
e Load and Generation loss.
o 90 MW generation loss at Tashiding HEP.
o No load loss was reported during the event.

Major elements tripped (ve7& fefdem:
e 220 kV Tashiding-Rangpo S/C.
e 220 kV Tashiding-New Melli S/C.

Network across the affected area (T3 81 &1 sT%F2M)

e Rongly

1—TASHIDING IPP
(2x48MW)

Figure 1: Network across the affected area
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Relay indication and PMU observation (Rer @ 3t dresrg wdidaton):

AT AT suds 1 R wFa suds2 R wFa dfresr waator
220 kv Y-B Earth, Around 30kV dip is
Tashiding- ly=1.19KkA,1b=5.46kA, Y-B Earth, ly-5.4kA, 1b-5.2kA, 44.42Km. | observed in PMU. Two

04:54 |Rangpo S/C 7.53 Km consecutive dips in Y-B

Hrs. |220 kv Y-B Earth, phase voltage are
Tashiding-New | ly=1.22kA,Ib=5.52Ka,F/D- Y-B Earth Iy-4.67kkr;1A, lb-5.15kA at 10 captured. Fault clearing
Melli S/C 5.86KM ’ time was around 240 ms.

> Voltage Magnitude
&

72 Zeroarzont

3 04 :54:11.520

R Y B Phase Voltage

Reser zaom

Figure 3: Three phase voltage captured by Rangpo PMU shows existence of Y-B fault at 04:54 hrs.

Around 30 kV dip has been observed in Y phase and 35 kV dip is observed in B phase voltage at Rangpo
PMU. Two consecutive dips in Y-B phase are captured. Fault clearing time was around 240 ms.

Restoration (qafa<yT1 &1 uft)

220 kV Tashiding-Rangpo S/C was restored at 17:49 hrs on next day i.e. 26-06-2021.




Analysis of the event (gcAT &1 fazayon):

SLD of Affected Area:
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ANALYSIS:
.

From DR plot it is clear that first fault was encountered by 220 Kv Tashiding-New Melli line. At
New Melli end fault was sensed in zone -1 with Y-B nature at a distance of 10 km,and 3 phase
tripping occurred .

While at Tashiding end for New melli -Tashiding line also same fault was sensed in zone-1 at a
distance of 6km from Tashiding end . Line tripping occurred from both end by04:54:05:812 .Fault
was initially in Y phase converted to Y-B phase fault .

From DR of 220 kV Tashiding-Melli of Tashiding end it is seen that the Fault was slowly building
and leakage is started prior to the final flash over in the Y phase. And When B-Phase voltage is at
the peak, flash over took place between Y-phase of Melli and B-Phase of Rangpo line.

From DR of 220 kV Tashiding-Rangpo of Tashiding end it is seen that the Fault was slowly building
and leakage is started prior to the final flash over. Then 1st fault took place at the same instant of
220 kV Tashiding-melli. Then after another 100 ms another Y-B phase fault took place.

Same fault was initially also sensed by Rangpo end and Tashding end in zone-2 and Zone-4
respectively for (Rangpo -Tashding line) indicating that fault first occurred in Tashding-New melli
line ,but as soon the Tashding-New melli tripped from both end fault got cleared .

After 100 ms, same fault of Tashding-New melli created the fault in Rangpo-Tashding line with
same Y-B phase fault which was sensed in zone-1 this time from both ends and line tripped from
both ends by 04:54:06:041 . Fault distance From TASHDING end was 7.2 Km.

As appeared from DR signature it shows fault in the common portion of the above mentioned
two lines, as in both lines fault distance is also same approximately from Tashding end (6-7Km).
It shows fault of one line created fault on other line showing suspected, conductor snapping
creating fault in other line.

Fault was of evolving nature B phase converting to Y-B phase and at the second instance of fault
when Rangpo Tashiding tripped ,very high voltage in Y&B phase was observed indicating fault
due to suspected insulator back-flashover.



DR of Rangpo &Tashiding end for Rangpo-Tashding Line:
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Later information from Tashiding received which were validating the outcomes of DR analysis .
As per Tashiding following information received which are validating all above observations:
ROOT CAUSE ANALYSIS:

e When Patrolling of line was done it was found that at THEP's Tower no. 22; Y-Phase conductor of
both the lines were detached from the tower and Tashiding - Rangpo line Y-B phase conductors
were entangled with each other.

e After further analysis it was found that Tashiding-New Melli TL's Y-Ph composite insulator string
was broken into two parts from near to lower end of the string.

e Since both the lines were turned almost at 90 degree to connect with ENPD's Tower No. AP1;
THEP - Rangpo Line naturally crosses THEP - New Melli line.

e Moreover THEP-Rangpo line phases were supported with the help of composite insulators from
the respective phases of THEP-New melli line to maintain clearances(This arrangement is
applicable in Interim arrangement of lines).

e Due to this when Y-Ph of THEP - New Melli line detached from the tower, it also pulled the Y-Ph
of THEP-Rangpo line and consequent to this, its conductor also detached from the THEP tower
arm and after detachment of tower arm Y-Ph conductor fell over the B-Ph of same line and
entangled with the B-phase conductor.

Interim arrangement through which THEP-Rangpo line phases were supported with the help of
composite insulators from the respective phases of THEP-New Melli line

202Q/T245 10:09
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Issues Identified:

At location 22 the 220 kV Tashiding-Rangpo line crossed the 220 kV Tashiding-Melli as show above in
Figure. However, as the conductor configuration is Vertical and Rangpo line and Melli line are crossing at
an angle. Following factors may be critical therefore:

Separation between R-Phase of Rangpo line and Y-Phase of Melli line might not be sufficient.
Same goes for Y-Phase of Rangpo line and B-Phase of Melli.

Further due to perpendicular crossing any lateral movement of one set of conductors due to
wind flow in a particular direction may cause even lesser clearance between cross phases of the
two lines.

In Sikkim in the month of June, July and August the temperature remains highest therefore the
Sag of the conductor increases and the clearance between cross phases of the two lines are
further reduced. During the last year also two similar nature faults took place with similar fault
distance and fault signature during the month of June. Clearance between the phases needs to
be checked under different sag conditions and temperature due to such arrangement.

Due to Phase-to-Phase high fault current very high mechanical stress is built on the Insulator
string end-fitting hardware. This might have caused the failure of the end-fitting and conductor
snapped for Tashiding-Melli line, which caused the second fault on the Rangpo line as the both
line are hinged. Hinging is creating extra tension load on the Melli line insulator. Proper analysis
should be done on the mechanical loading under different fault and other conditions.

Area is also prone to lightning and high resistive zone so prone to insulator back-flashover which
will result in damaging insulator and causing, permanent nature of fault in both lines.

Such interim arrangement caused double circuit permanent line fault and resulting to delay in
restoration.

Non-compliance observed (fafaaaer #1 33-3reyareren):

Issues Regulation Non-Compliance Utility
DR/EL not provided within | 1. IEGC 5.2 (r) PG-ER-2
24 Hours 2. CEA grid Standard 15.3
Fault clearance in more
than 100 ms at 400 kV | 1. CEA Grid standard 2010 -3.e PG-ER-2
level and above and 160 | CEA Transmission Planning Criteria THEP
ms at 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 | THEP
Protection system Grid) Regulation, 2007: Schedule Part 1. (6.1, 6.2,

6.3)




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

e No Sequence of events reported at Tashiding S/S
e Sequence of events recorded at Rangpo and New Melli S/S

Rangpo
TIME MILLI_SEC | STATION DESCRIPTION STATUS
04:54:06 62 | RANGP_PG | 220_MELNW_PG_1 CB Open
05:39:33 156 | RANGP_PG | 220_MELNW_PG_1_CB Closed
05:39:33 241 | RANGP_PG | 220_MELNW_PG_1_CB Open
New Melli

04:54:05 809 | MELNW_PG | 220_RANGP_PG_2_CB Open
05:45:30 64 | MELNW_PG | 220_RANGP_PG_2_CB Open
05:45:30 64 | MELNW_PG | 220_RANGP_PG_2_CB Open
10:10:09 80 | MELNW_PG | 220_RANGP_PG_2_L_ISO Travel
10:10:12 37 | MELNW_PG | 220_RANGP_PG_2_L_ISO Open
10:10:12 37 | MELNW_PG | 220_RANGP_PG_2_L_ISO Open
10:10:12 37 | MELNW_PG | 220_RANGP_PG_2_L_ISO Open
15:42:46 296 | MELNW_PG | 220_RANGP_PG_2_MB2_ISO | Closed




Annexure 2: DR recorded at Tashiding end for 220 kV Tashiding New-Melli S/C.
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DR recorded at New Melli end for 220 kV Tashiding New-Melli S/C.
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Annexure 2: DR recorded at Tashiding end for 220 kV Tashiding Rangpo S/C.
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e |Initially Fault sensed in Z-4 and after 250 ms. fault appeared in Y phase.



DR recorded at Rangpo end for 220 kV Tashiding Rangpo S/C.
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TRIPPING OF BOKARO -KODERMA

Annexure B8.1

400 kV Bokaro -Koderma tripped 5 times in the month of June. Most of the faults were involving Y
phase and 3 times with same location. Details are attached below along with remarks.

It may be appreciated that frequent tripping of transmission lines increases the possibility of power
interruption and also endangering healthiness of connected generator (Bokaro)& (Koderma).

Hence you are requested to ensure healthiness of these, so that occurrence of faults is minimized.
Also as per the DR signature analysis it was observed that mostly fault is due to lightning, and
location also found same in 3 events hence Tower footing resistance, Sheilding/ground wire near
the location may be checked to ensure.

Sr | Element Name Tripping | Tripping | Reason Remarks
No Date Time
1 400KV-KODERMA- | 21-06- 17:20 Koderma -Earth Fault location same as of 13/06.
BOKARO-1 2021 Fault,Y-ph,FD-100km, | Tower footing resistance. Shielding
FC-3.08 kA may be checked. DR not received.
2 400KV-KODERMA- | 13-06- 15:37 KODERMA: Y-B-N, DR signatures shows a lightning
BOKARO-2 2021 Fd=71.2 kA, ly=5.57 | fault nature first to Y and then B
kA, Ib=4.5 kA indicating backfloshover.Tower
footing resistance .Sheilding/ground
wire near the location may be
3 | 400KV-KODERMA- | 13-06- | 15:37 | Koderma: Y-BN, Fd= | checked:
BOKARO-1 2021 101.9 km, b= 4.29
kA, ly= 3.28 kA
4 400KV-KODERMA- | 04-06- 13:56 KODERMA- Y-N DR signatures shows a lightning
BOKARO-1 2021 fault,Zone 1,FD -50.5 | fault nature.
km, FC -5.5 kA.
BOKARO - A/R
SUCCESSFUL.
5 400KV-KODERMA- | 01-06- 14.07 Koderma :B-phase DR not received.
BOKARO-2 2021 L,E/F (1c=1.35 kA)
DR Analysis:

DR of Bokaro End for 04/06/2021:As can been seen lightning event can hit at any moment of
voltage point and here it is observed that at zero crossing it hit the Y phase and due to which high DC
offset in current observed also.

iB/A

5000 -
0

<5000

iCIA 4
5000 o

High DC Offset

5000 -
-10000

VAIV

-200000

vBIV

T
o'po

Fault incident point at zero
crossing point of voltge,
™ TN

-200000 1




DR of Koderma End for 13/06/2021 For Ckt-2:

e Inthis case also Y-B phase fault observed, fault incident point was as shown in figure which
is random point each time due to lightning hit.
e Also initially B phase fault observed then within 10 ms got converted to Y-B-G fault due to
suspected Back flashover induced by lightning hit on B phase .
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e Itis not necessary that in lightning hit to phase conductors directly then only fault will occur

if it hits to ground wire also and lightning current travels in both directions along the ground
wire, it induces traveling waves in the phase conductors. When a traveling wave reaches the
ground through a high inductance tower and the footing resistance is high, a flashover may

occur.

DR of Bokaro End for 13/06/2021 For Ckt-1:In this case also Y-B phase fault observed, fault
incident point was as shown in figure which is random point each time due to lightning hit.
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Hence Tower footing resistance, Sheilding/ground wire near the location may be checked to ensure.




Annexure B8.2

Tripping of 400 kV Alipurdwar-Binaguri -l on O/V Stage-I

It has been observed that 400 Kv Binaguri-Alipurdwar-I is tripping on O/V STG-1 while there is no
such actual overvoltage existing in the line . Details of tripping’s are mentioned below along with DR

plots .
Tripping Trlppmg Reason
Sr.No | Element Name Date Time

O/V Stage-| operated at
1 | 400 Kv Alipurdwar-Binaguri -| 29-06-2021 05:04 | Alipurdwar end.

O/V Stage-l operated at
2 | 400 Kv Alipurdwar-Binaguri -| 01-06-2021 01:05 | Alipurdwar end.

O/V Stage-l operated at
3 | 400 Kv Alipurdwar-Binaguri -| 22-04-2021 01:18 | Alipurdwar end.

0O/V Stage-l operated at
4 | 400 Kv Alipurdwar-Binaguri -| 30-03-2021 03:41 | Alipurdwar end.

Alipurdwar & Binaguri end Line voltage comparison for 01 JUNE 2021:
For each tripping It is observed that Alipurdwar end Y phase voltage is 17 Kv higher than rest two
phases ,while at Binaguri end no such thing observed .Which indicates that there is no such actual
voltage rise existing in line due to mutual induction or transposition .DR Comparison shown below.
Hence there may be some issue with CVT and earthing at Alipurdwar end which needs to be
checked and rectified.
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Alipurdwar & Binaguri end Line voltage comparison for 29 JUNE 2021:
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Annexure-B10

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

Fault DR/EL BRS
TRIP TRIP |Relay Indication Relay Indication Clearance PMU receven| RECEVEP ocaLenp  |RemoTEEN
S.NO [LINE NAME Reason |~ |Remarks . FROM
DATE | TIME | LOCAL END REMOTE END time in Location | FROM uTILITY uTILITY
msec LocaLenp| REMOTE
Ene
B phase fault and B phase MCB &TCB tripped .B phase
MCB A/R successful after 1 seconds but at 1.2 seconds
again fault in reclaim time and all 3phase MCB got
opened but rest 2 phase TCB was closed and afier 2
seconds B phase TCB reclosed and got failed and ,3
phase TCB opend At the instance of fault in reclaim time
all 3 phase MCB and TCB should have tripped,failing
1 400KV-MUZAFFARPUR-GORAKHPUR-1 06-01-2021 02:03 MFR: B-N, 60.78Km, 5.4kA B-Earth <100 which caused repeated fault feeding MUZAFFARPUR | YES NO PG-ER-1
At Apd end Y phase voltage was 16 Ky higher than rest
two phases and at Binaguri end voltage was normal .So at
APD end CVT neutral earthing may be checked and
2 400K V-BINAGURI-ALIPURDUAR (PG)-1 06-01-2021 01:05 Tripped on over voltage O/V STG-1 NA overall cvt may also be checked. BINAGURI YES YES PG-ER-2 PG-ER-2
MAITHON END:- R-N, 7.39KA, 38.6KM DURGAPUR END:- R-N, Seems 3 phase tripping from Maithon end while at
3 400KV-MAITHON-DURGAPUR-1 06-01-2021 15:51 8.07KA, 31.9KM R-Earth <100 Durgapur end 3 phase A/R after 1 second. MAITHON YES NO PG-ER-1 bvc
DEHRI-Z1, BN, 35.91km,
4 220KV-PUSAULI-DEHRI-1 06-01-2021 pusauli:- B-N FAULT 18.7KM 5.76KA 2.55KA B-Earth <100 No A/R attempted SASARAM NO YES BSPTCL
Motihari end-Z1 Y-N FD- At Barh end A/R attempted after 1.75 sec and got failed
5 400KV-BARH-MOTIHARI-1 06-02-2021 20:49 22.7km FC-7.57kA Y-Earth <100 reason may be explained. BARH YES NO NTPC DMTCL
Meeramundali: B-N, 1.95kA, 199km Lapanga: B-N, 19.22kM, 3 Phase tripping from Lapanga end.Meramundali end A/R
6 400KV-MERAMUNDALI-LAPANGA-2 06-05-2021 20:22 14.4kA, A/R unsuccessful B-Earth <100 unsuccessful. MERAMUNDALI| YES YES OPTCL
7 400KV-DURGAPUR-SAGARDIGHI-2 06-05-2021 17:33 Durgapur- Z1 B-N FC-3.3kA FD-113.5km B-Earth 800 Reason for delayed tripping may be explained. DURGAPUR NO YES PG-ER-2 WBPDCL
Baharampur: A/R successful, R Ph, 2 Bheramera : R-N, Z-1, 23 km,
8 400KV-BAHARAMPUR-BHERAMARA-1 06-07-2021 15:58 km, 3.61 KA, SkA R-Earth <100 A/R successful from Baharampur end only FARAKKA YES NO PG-ER-2
3 PHASE TRIPPING from Lapanga end .No A/R reason
9 400KV-LAPANGA-OPGC (IB THERMAL)-1 06-11-2021 15:54 Lapanga: Z-1, R-Ph, 2.37kM, 1f=25.52kA R-Earth <100 may be shared. MERAMUNDALI| YES NO OPTCL
JSG: A/R successful, R-N, 51.35Km, 6.5kA
10 400KV-JHARSUGUDA(GIS)-OPGC-1 06-12-2021 17:06 OPGC: R-N, 3.6Km, 21.59kA R-Earth <100 A/R successful from only Jharsuguda end. JHARSUDGUDA | YES NO PG-ER-3 OPTCL
11 400KV-MAITHON-MAITHON RB-1 15/06/2021 15:43 RB end- Z1 Y-n FD-17.4km FC-10.044kA Maith PG- AR successful Y-Earth <100 A/R successful from PG end, MAITHON YES NO MPL PG-ER-1
GORKARNA:- R-N, Z-1 , 25.41KM, All 3 phase TCB opend at Sagrdighi end at the instance of
10.24KA, SAGARDIGHL:- Z-1. R-N, fault while only MCB R phase opend and ,A/R
12 400KV-GOKARNA-SAGARDIGHI-2 17/06/2021 13:11 4.388KM, 15.28KA R-Earth <100 attempted and unsuccessful . FARAKKA YES YES WBSETCL WBPDCL
Faultin z-1 from ranchi and z-2 from chandil.Ranchi end
Ranchi: Y_N, 15.8 KM, 6.1 kA, A/r successful sent carrier still chandil end tripped after z-2 time .Whethel
13 220KV-CHANDIL-RANCHI-1 22/06/2021 from Ranchi only Y-Earth 500 PLCC link is unhealthy? RANCHI YES YES JUSNL PG-ER-1
A/R SUCCESFUL AT RTPS 3 phase tripping from Ranchi without A/R while RTPS end]
15 400KV-RANCHI-RAGHUNATHPUR-2 24/06/2021 11:57] Ranchi: B-N Fault, FD: 53km, FC: 5.152 KA END B-Earth <100 A/R successful. MAITHON YES NO PG-ER-2 bve
16 220KV-NEW MELLI-TASHIDING-1 25/06/2021 04:54] New Melli: Y-B, Iy-4.67kA, Ib-5.15kA, 10Km NA Y-B-Earth <100 Y-B Phase to phase fault RANGPO YES YES PG-ER-2 DANS
Y-B phase fault initially in z-2 of rangpo sensing the fault
of Thep-new melli then same fault cleared but again
within few ms same YB phase fault observed IN Z-1 and
Y-B, Iy-5.4KA, Ib-5.2kA, line tripped.Seems fault due to back flashover High
17 220KV-TASHIDING-RANGPO-1 25/06/2021 04:54 Y-B,FD - 7.53Km 44.42Km Y-B-Earth <100 voltage in Y-B phases observed at the time of tripping. RANGPO YES YES PG-ER-2
Fault in z-2 fTom purnea ,but carrier not receipt fron
NEW PURNEA: B-N, Z-1, FD: 82.7kM, FC: | Madhepura: B-N, Z1,12.3km madhepura although it was sent .Plcc healthiness may be
18 220KV-NEW PURNEA-MADHEPURA-1 26/06/2021 10:35 1.913kA 2.52KA B-Earth 500 checked. PURNEA YES YES PG-ER-2 BSPTCL




DARBHANGA - FAULT Y N, FC - 14.47

19 |220KV-DARBHANGA (DMTCL)-MOTIPUR-1 | 28/06/2021 11:40 KA, FD-2.9KM Y-Earth <100 | AR successful from DMTCL end only. BARH NO NO BSPTCL
At Apd end Y phase voltage was 16 Ky higher than rest
two phases and at Binaguri end voltage was normal .So at
APD end CVT neutral earthing may be checked and
20 |400KV-BINAGURI-ALIPURDUAR (PG)-1 29/06/2021 05:04 . Binaguri: DT Received APD: OV Stage 1, DT send | O/V STG-1 <100 [overall evt may also be checked. ALIPUDUAR |NO NO PGER-2
Sitamaarhi: R-N, Fe=6.78 kA, 16.1 km; tripped}
21 | 220KV-SITAMARHI-MOTIPUR-1 29-06-2021 08:56 from Sitamarhi end only R-Earth 350




Annexure-C3

Comparisorof TransformeilOC andEF settingPhilosophyof Different Utilities( Individual settingphilosophiesareattache
in theannexure)---

Protection
Function

Feature

DVC

CESC

POERGRID

WB

HV/LV side
OCstage 1

Directionality

No directional

No directional

Forward

Forward

Setting are
calculated
based on fault
level of Other
side bus of ICT
in same
Substation

Yes

Yes

Yes

Yes

Fault level of
Remote end
Substation also
considered in
the setting

No

No

No

No

Coordinated
with Remote
end
substations
Line’s zone-3
time

Yes

Yes

Yes

Yes

Time

IEC normal
inverse

IEC normal
inverse

IEC normal
inverse

IEC normal

inverse

HV/LV side
OC stage 2

Directionality

Setting are
calculated
based on fault
level of Other
side bus of ICT
in same
Substation

Fault level of
Remote end
Substation also
considered in
the setting

Time

Not Used

Not Used

Non directional

directional

Non

No

No

No

No

Definite

Definite

HV/LV side
EF stage 1

Directionality

No directional

No directional

Forward

Setting are
calculated
based on fault
level of Other
side bus of ICT
in same
Substation

Yes

Yes

Yes

Fault level of

No

No

No

Disabled
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Remote end
Substation also
considered in
the setting

Coordinated
with Remote
end

substations Yes ves ves
Line’s zone-3
time
Time IEC normal IEC normal IEC normal
inverse inverse inverse
Directionality Non directional
Setting are
calculated
based on fault
level of Other No
side bus of ICT
HE\IC/:t\;g:dze ISr:Jsz:;:ion Not used Not used Disabled
Fault level of
Remote end
Substation also No
considered in
the setting
Time Definite
Transformer Directionality Non directional . Nqn
directional
Thermal Tripping/Alarm AelilEL AEBEEL Alarm only Alarm only

over loading

Time

Definite time,

Definite time

Recommendation:

1. HV/LV Directional over current low set (stage-1): For upcoming projects and projects going for R
&M may set it as follows:

Direction- Forward (towards transformer)

MTA/RCA- for cross polarization may be set as per OEM recommendation
P.S.-- 130 to 150% of transformer rated current
Characteristics- IEC normal inverse
TMS- Should be calculated considering LV/HV bus fault level and must be coordinated with
remote substation zone-3 time.
TMS HV/LV

(Remote end Z3 time + safety marginof 0.1t0 0.2 sec)  ((

Fault current for LV/HV bus fault

)0.2 _ 1)

Pick up cuurent

0.14




For existing projects their existing philosophy may be followed by the utilities however following must
be ensured:

1. Protection coordination with remote end lines zone-3 time
2. Coordination with LV and HV side must be ensured for non-directional OC setting

2. HV/LV Directional over current high set (stage-2): For upcoming projects and projects going for R
&M may set it as follows:

Direction- Non-directional
MTA/RCA- NA

MVA ratin
Ps-= 110 = g

% impedancex*volatgex1.732

Characteristics- Definite time 30-50 ms

Choice of utilizing the same setting is left with the utilities.

For existing projects their existing philosophy may be followed by the utilities however following must
be ensured:

1. Coordination should be such that it should not trip for close in line fault before the line tripping

3. HV/LV earth fault low set:
From the analysis of the all utilities practice it is seen that the setting are consistent with the upper
limit as proposed in the OCC meeting. However in the lower limit side it is not directly ensured that
for a remote end substation fault the same will not pick up as shown below.

YN/D or YN/Y
transformer
Three phase CT
summated

N Single CT

Single phase-to-
earth fault




Following the DVC’s practice the line DEF and Transformer DEF can be coordinated. The overall

recommendation is as follows for the satge-1 setting:

Direction- Forward (towards transformer)

MTA/RCA- for cross polarization may be set as per OEM recommendation

P.S.-- 20 to 50% of transformer rated current. However it must be greater than all line’s DEF
setting connected to LV/HV side of the Transformer taking into account the applicable ratio
correction.

Characteristics- IEC normal inverse

TMS- Should be calculated considering LV/HV bus fault level and must be coordinated with

remote substation zone-3 time.

If REF is used then the choice of implementing the above protection may be left with the utility.

TMS HV/LV

Fault current for LV/HV bus fault

02 _
Pick up cuurent ) D

(Remote end Z3 time + safety margin of 0.1to 0.2 sec) * ((
0.14

For existing projects their existing philosophy may be followed by the utilities however following must
be ensured:

1. Protection coordination with remote end lines zone-3 time
2. Coordination with LV and HV side must be ensured for non-directional EF setting. In case of non-
directional setting, its pick up should be greater than all connected lines in both HV and LV bus.

4. HV/LV Directional over current high set (stage-2): For upcoming projects and projects going for R
&M may set it as follows:

Direction- Non-directional
MTA/RCA- NA

P.s.--= 110 %

MVA rating
% impedancex*volatgex1.732

Characteristics- Definite time 30-50 ms

Choice of utilizing the same setting is left with the utilities.

For existing projects their existing philosophy may be followed by the utilities however following must
be ensured:

1. Coordination should be such that it should not trip for close in line fault before the line tripping



5. Transformer overload protection:

Direction- Non directional

P.S.- 110 to 120 % of transformer rated current

Characteristics- Definite time and alarm only

TMS- As per transformer OEM guideline or as per utilities choice.



Annexure-1: POWERGRID setting guide line for Transformer OC and EF:

400/220kV and 220/132kV transformer over current setting

HV side Protection:
a) HV Directional over current low set

Direction- Forward (towards transformer),
MTA or RCA — OEM specific
for GE: (+ve) 60 deg for cross polarization,
for ABB: (+ve) 65 deg for cross polarization
P.S.- 150% of transformer rated current,
Characteristics- IEC normal inverse,
TMS- TMS shall be such that for fault in remote end bus, relay shall issue trip command after Zone-3
timing of downstream line = (Zone-3 Timing + 0.1 sec) x { (IFault / Ipickup)0.02 -1 })/0.14

b) HV Directional over current high set

Direction- Non-directional,

MTA or RCA - NA

P.S.- 110% of Max. Current of Transformer in HV side = 110% * {{MVA rating / % Imp.) / (1.732 *
Voltage)}

Characteristics- Definite time

TMS- 50ms

c) HV Directional earth fault low set

Direction- Forward (towards transformer)

MTA or RCA - (-ve) 45 deg for zero seq. polarisation

P.S.- 20% of transformer rated current

Characteristics- IEC normal inverse,

TMS- TMS shall be such that for fault in remote end bus, relay shall issue trip command after
backup earth fault of downstream line = (Z3 timing + 0.2 sec) x { (IFault / Ipickup)0.02 -1 }

d) HV Directional earth fault high set

Direction- Non-directional,

MTA or RCA - NA,

P.S.- 110% of Max. Current of Transformer = 110% * {{MVA rating / % Imp.) / (1.732 * Voltage)}
Characteristics- Definite time

TMS- 50ms



LV side Protection:

e)

f)

g)

h)

LV Directional over current low set

Direction- Forward (towards transformer)
MTA or RCA - OEM specific
for GE: (+ve) 60 deg for cross polarization,
for ABB: (+ve) 65 deg for cross polarization
P.S.- 150% of transformer rated current
Characteristics- IEC normal inverse
TMS- TMS shall be such that for fault in remote end bus, relay shall issue trip command after
Zone-3 timing of upstream line = (Zone-3 Timing + 0.1 sec) x { (IFault / Ipickup)0.02 -1 })/0.14

LV Directional over current high set

Direction- Non-directional

MTA or RCA - NA

P.S.- 110% of Max. Current of Transformer in LV side = 110% * {(MVA rating / % Imp.) / (1.732 *
Voltage)}

Characteristics- Definite time

TMS- 50ms

LV Directional earth fault low set

Direction- Forward (towards transformer)

MTA or RCA - (-ve) 45 deg for zero seq. polarisation

P.S.- 20% of transformer rated current

Characteristics- IEC normal inverse,

TMS- TMS shall be such that for fault in remote end bus, relay shall issue trip command after
backup earth fault of downstream line = (Z3 timing + 0.2 sec) x { (IFault / Ipickup)0.02 -1 }

HV Directional earth fault high set

Direction- Non-directional,

MTA or RCA - NA,

P.S.- 110% of Max. Current of Transformer = 110% * {{MVA rating / % Imp.) / (1.732 * Voltage)}
Characteristics- Definite time

TMS- 50ms



i)

i)

Transformer overload protection

Direction- Non directional

P.S.- 110% of transformer rated current
Characteristics- Definite time

TMS- 5 sec.

Alarm only

VTS for directional o/c. relay
VTS status — blocking,

VTS mode —auto,
VTS Time delay — 5 Sec



Annexure-2: West Bengal setting guide line for Transformer OC and EF:
400/220kV and 220/132kV transformer over current setting

a) HV Directional over current low set
Direction- Forward (towards transformer)
MTA- 45 deg lead for cross polarisation
P.S.- 150% of transformer rated current
Characteristics- IEC normal inverse 3 sec
TMS- Should be calculated considering 220kV bus fault to trip within 800 ms.

b) HV Directional over current high set
Direction- Forward (towards transformer)
MTA- 45 deg lead for cross polarisation
P.S.- More than maximum current of the transformer due to 220kV fault
Characteristics- Definite time
TMS- 40ms

c) HV Directional earth fault- Disabled

d) LV Directional over current low set
Direction- Forward (towards transformer)
MTA- 45 deg lead for cross polarisation
P.S.- 150% of transformer rated current
Characteristics- IEC normal inverse 3 sec
TMS- Should be calculated considering 400kV bus fault to trip within 800 ms.

e) LV Directional over current high set
Direction- Forward (towards transformer)
MTA- 45 deg lead for cross polarisation
P.S.- More than maximum current of the transformer due to 400kV fault
Characteristics- Definite time
TMS- 40ms

f) LV Directional earth fault- Disabled

g) Transformer overload alarm
Direction- Non directional
P.S.- 110% of transformer rated current
Characteristics- Definite time
TMS- 5 sec.



VTF for directional o/c. relay
1) VTF should be enabled

Protection should be blocked during VTF



Annexure-3DVC settingguideline for TransformeiOC andEF:
ICT/ATR Back-Up setting philosophy practised in DVC

@—
% €0, —
O % €0); - —0)

Points to be considered while deciding the back-up settings of the ICT:-

1. It should be checked that remote end Z#3 settings of lines connected to Bus A & B does not
encroach to the next voltage level.

2. Same should be satisfied during different contingency conditions at Bus A & B.

Pick-Up Values:-
1. Over-Current Protection:- At least 135% of the rated current on HV side and 130% of the rated
current on the LV side of the transformer.

2. Earth-Fault Protection:- HV side Earth Fault pick-up shall be more than or equal to the maximum
earth-fault pick-up value of HV side transmission lines at local bus.

LV side Earth Fault pick-up shall be more than or equal to the maximum
earth-fault pick-up value of HV side transmission lines at local bus

Back-Up Setting Philosophy for the ICT relay at end ‘A’:-

1. For a bus fault at end ‘B’, the relay at end ‘A’ shall operate 150-200 ms after the Z#3 delay settings
of the lines connected to Bus-B.

2. With the same setting parameters as decided above, the operation delay of the relay at end ‘A’ is
checked for a bus fault at Bus-A, because relay at end A is non-directional. If the relay operating
time is 150-200 ms more than Z#3 delay settings of the lines connected to Bus-A then setting
parameters decided above in point no.1 are kept as the final settings.

However if the relay operates earlier, then the time dial settings of the ICT relay at end ‘A’ is
increased by such an amount that it operates 150-200 ms after the Z#3 time delay of the lines
connected to Bus-A.

Back-Up Setting Philosophy for the ICT relay at end ‘B’:-

1. For a bus fault at end ‘A’, the relay at end ‘B’ shall operate 150-200 ms after the Z#3 delay settings
of the lines connected to Bus-A.

2. With the same setting parameters as decided above, the operation delay of the relay at end ‘B’ is
checked for a bus fault at Bus-B, because relay at end B is non-directional. If the relay operating
time is 150-200 ms more than Z#3 delay settings of the lines connected to Bus-B then setting
parameters decided above in point no.1 are kept as the final settings.

However if the relay operates earlier, then the time dial settings of the ICT relay at end ‘B’ is
increased by such an amount that it operates 150-200 ms after the Z#3 time delay of the lines
connected to Bus-B.
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Annexure-4: CESC setting guide line for Transformer OC and EF:

Over Current Setting Philosophy of ICTs

a) HV (220kV Side) over current Setting Philosophy

Type: Non Directional

P.S.- 142% to 150% of transformer rated current

Characteristics- IEC normal inverse 3 sec

TMS- Should be calculated considering bus fault at 132kV Side as well as 33 kV Bus Fault.

b) 1V (132kV Side) over current Setting Philosophy
Type: Non Directional

P.S.- 142% to 150% of transformer rated current
Characteristics- IEC normal inverse 3 sec

TMS- Should be calculated considering bus fault at 33 kV .

c) LV (33kV Side) over current Setting Philosophy

Type: Non Directional

P.S.- 150% to 160% of transformer rated current

Characteristics- IEC normal inverse 3 sec

TMS- Should be calculated considering Outgoing Feeder fault at 33 kV .

Earth Fault Setting Philosophy of ICTs

a) HV (220kV Side) Earth Fault Setting Philosophy

Type: Non Directional

P.S.- 20% to 50% of CT rated current

Characteristics- IEC normal inverse 3 sec

TMS- Should be calculated considering bus fault at 132kV Side .

b) 1V (132kV Side) Earth Fault Setting Philosophy.

Type: Non Directional

P.S.- 20% to 50% of CT rated current

Characteristics- IEC normal inverse 3 sec

TMS- Should be calculated considering Outgoing Feeder fault at 132 kV .

c) LV (33kV Side) over current Setting Philosophy

Type: Non Directional

P.S.- 20% to 40% of CT rated current

Characteristics- IEC normal inverse 3 sec

TMS- Should be calculated considering Outgoing Feeder fault at 33 kV.
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ODISHA POWER TRANSMISSION CORPORATION LIMITED

(A Government of Odisha Undertaking)
Regd.Office: Janpath: Bhubaneswar

EI,HM?! CORPORATE IDENTITY NUMBER (CIN) U401020R2004GC007553
Telephone: 0674-2541168 Fax:
Connect us Facebook/optcl.odisha - Twitter/optcl_odisha

9, .
No.: Dir (0)-\_¢od, glaw &kﬁd"q*‘a\f%ﬂ\-%é Bate 199 06- ey

To

The Member Secretary,
Eastern Regional Power Committee,
14 Golf Club Road, Tollygung, Kolkatta-700033.

Sub:- Transmission Planning for Intrastate constraints in Odisha System.

Ref:- Your Letter No. ERPC/OPERATION/2021/264 dt. 25.05.2021.
Sir,

Inviting reference to the above OPTCL has conducted an in-house system study for
Long Term planning to mitigate the constraints at power evacuation from Budhipadar Grid
substation. The brief report on transmission planning for intrastate constraints in Odisha
system in Budhipadar command area is enclosed for kind reference.

Yours faithfully,

-

.
Directomm

Encl: As above.

C.C.
1. Director (SLDC) for information.
2. PSto MD OPTCL for kind information of MD.



BRILF REPORT ON TRANSMISSION PLANNING FOR INTRASTATE CONSTRAINTS IN ODISHA SYSTEM

System study has been conducted to see the power flow in transmission lines in Budhipadar and

Tarkera command area during the steady state and in contingency conditions.

Assumptions.

Vedanta export has been shown as 150 MW /ckt & 30 mwyckt.

Bhushan drawl has been taken as 90 MW.
RSP drawl has been taken as 100 MW.

The flows are tabulated below.

[ Bisra-  Budhipadar-
Tarkera  Tarkera
106MW/Ckt | 74 MW/Ckt

Condition

Base Case

'Bisra-Tarkera | 188 MW 78 MW/Ckt
Budhipadar- | 125 90 MW

_TarkeraS/Cout = MW/Ckt

Vedanta- 106 | 73 MW/Ckt
Budhipadar S/C = MW/Ckt

owt
Qutage of 81 MW/Ckt 66.8
Tarkera-Bonei & ! MW /Ckt
Tarkera-

_ Chandiposh B N
Vedanta export | 117 62 MW/ Ckt

IBOMW  mMw/tk
Vedant export 94 MW/Ckt 56 MW/Ckt
180
MW +Tarkera-

Bonei & Tarkera-

Chandipeshout | o S
Vedanta export | 55 MW/Ckt ' 96 MW/Ckt
180 “

MW+Tarkera-

Bonei& Tarkera- |

Chandiposh

' Vedanta-  Budhipadar- | BudhipadarAuto Bhushan

. Budhipadar  Lapanga

150 i 155

_ Mw/Cie | Mw/Ckt

150 , 151.8

| MW/Ckt | MW/Ckt |

150 171

L MW/OKt | MW/Ckt

296 MW | 155

‘ " | MW/ Ckt
s r
 MW/Ckt  MW/Ckt

| 9omw/Ckt 130
L Mw/Cke
90 MW/Okt | 135

VI Che

drawi

106 MW each

90 MW

‘ 106 MW each

| 110 MW each

90 MW

“Somw

106 MW each | 90 MW
' 106 MW each 90 MW

102 Mw each

102 MW each

90 MW

 145MWeach  SOMW



i .ou‘t_{Budv"nipada'r -
| Lapanga D/C out

Vedanta- 135 46 MW/Ckt  © 92 MW/Ckt 96 MW each  SONMW
 Budhipadar B/C  MW/Ckt
L S S S S A A
Vedanta- 71.5 MW 42 MW okt O L 95 MW/ckt 96 MW each GO MW

' Budhipadar D/C

| Tarkera 4 ckts

out & Bisra-

Conclusion

With Unified Vedanta i.e. getting disconnected from Budhipadar and connected through 1CT to 400 kW
Sterlite,the Bisra-Tarkera 220 kV DC line is loaded 135 MW each thus violating the n-1 criteria.

When Vedanta export is limited to 180 MW, the Budhipadar-Lapanga & Bisra-Tarkera line inading
violates n-1 criteria.

As a short term measure when the Bisra-Tarkera Ckt drawl increases beyond thermal limit,
Barkote,Bonei and Chandipesh may e disconnected from Tarkera end allowing it to draw from
Rengali end thus relieving Bisra-Tarkera line foading.

At present Budhipadar is having one 160 MVA transformer. The second Auto transformer of 160 MVA
will be commissioned by the end of Auyg'2021.

In a futuristic scenario i.e. during 2022-23 condition, the Bisra-Tarkera DC line is {ocaded 152 MW each.
Hence another DC line from Bisra-Tarkera wifl mitigate the loading condition.

Vedanta will be allowed to be disconnected from Budhipadar thus facilitating unification onby when
Bisra-Tarkera will be augmented with another DC line. Loading of all the lines emanating from
Budhipadar and Tarkera will be n-1 compliant. The preliminary survey for another two Ckts from Bisra
to Tarkera has started.
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