\\¢,
-
=
—=—

|

I ESHER

GRID-INDIA

Total operational
SPS in NER

22

Arunachal Pradesh

multiple states of
NER

System Protection Schemes of North-
Eastern region

IRI B3 &t [l 310t Sa_Y25/

Issued on: 315t January’ 25




I RECR R RIGES
Document Management System

T T AT SR gdf &7 & Ried UieRA Wi [@uuiey)
Document Name ) XA /
System Protection Scheme (SPS) document of
NER
THTd BT TSIV
Document ID NERLDC/SPS/2024-25/ Rev 0
: : R B B
Wi He) 0 Tt 31-01-2025
Revision No
Date of Issue
BT / Classification TE8 / External
Prepared by Checked by Approved by

TR Ustieh (TH3) /
Assistant Manager (SO) SISNEH (TH.3) / DGM (SO) | HtSH.uH (TH.3ih / CGM (SO)




Gi?lﬁ / Contents

UREATAAT / INErOAUCTION: ...t b et b et b et b bbbttt b ettt enas 5
ISI¥PR/ REAAY RECKONET ...t bbbt bttt sttt b 8
fafame &HT:IWI'“E'/ Regulatory REQUIFEMENTS & .......ooviieieiiee e 12
TSR T THUITH B G/ List 0F SPS i NER: c.vvvveeeeeeeeoeeeeseeeeeeeeeeseeeeeeeseesessesssssseseeeeseeesseseeeeene 14
TGT A TH UL TH. TISTATE / SPS SCHEMES 1N SEIVICE .rrvvvveeeeeeeeeeeeeeeeeeeeseseeeeeesseseeeesesseseeseeseseeseseennns 16

| AR & $3 Sdl B A B arelt TE.HTH. / SPS involving multiple States of NER: .. 16
SPS/MS/001: Ensuring reliable power supply to Arunachal Pradesh & Assam through the 132 kV Roing-

ChapaKNOWa D/C TINE.....c..oiiieiiiiisi ettt bbbttt b e bbb b e ner e 16
Il. Wmﬁw.lﬁ.w. [ SPS in Arunachal Pradesh: ........cccccoviviiiiic i 20
SPS/AP/001: Overloading of any one of the 400/132 kV, 2x360 MVA ICTs at Panyor Lower Hydro Power
57 L1 ) o OSSR 20
SPS/AP/002: Outage of 132 kV Panyor LHPS- Ziro (PG) LiNE.........ccccvviiiiicieiecec e s 23
SPS/AP/003: SPS at Tezu substation related to prevention of Under Voltage scenario in Arunachal Pradesh
POWET SYSTEIM <...viueeteneeteieteeetesteseste st ste e stesestesessese et eneeseseese e et esees e s ese s es e sesessesesseseeseseeseneaseneesaneesensesessesesnss 26
SPS/AP/004: SPS at Namsai substation related to prevention of Under Voltage scenario in Arunachal

PradesSh POWET SYSTEIM....cuiiiieieieieieie ettt sttt sttt et et et be e bt st e s ae b e ste e e e eneenesnessessessensens 30
L ST T TH G T/ SPS N ASSAIME oo eeees e es oo e seeeseeseeeeesseeseesseeseeseeesseseeseeseees 33
SPS/AS/001: Overloading of 220 kV BTPS - Salakati D/C LiNe .........ccccooiiiiiieieieieieisese e 33
SPS/AS/002: Related to the safe evacuation of power from BgTPP(NTPC) generation...........c.cccceevevenenn. 36
SPS/AS/003: Outage of 220 kV BTPS (Salakati) — Rangia | & H Line ........ccccooeviiiiiiiiiiin e 39
SPS/AS/004: Outage/tripping of 220 kV Azara-Sarusajai D/C LiNe.........cccooveviiiiiiciiiiece e 45
SPS/AS/005: Tripping of 220 kV Misa- Samaguri D/C LINe ........ccccceiiiiiiiiniieneieeeesese e 54
SPS/AS/006: Outage/tripping of any one circuit of 220 kV Balipara-Sonabil D/C............c.cccccoeviiiveiennnn, 59
AVARR S 111 C= Reps e Rep: WA TR ol N ot o T oS 66
SPS/MA/001: Outage/tripping of 400 kV New Kohima — Imphal D/C Line ........cccccevviviveiveiece e 66
V. AT H THULTH. / SPS iN MEGNAIAYA .....ovvveeeeeeeeeeeoeeseeseeeeeeseessseseeesssssessessessseseessessseseeseees 69
SPS/ME/001: Outage/tripping of any one circuit of the 132 kV Khliehriat (PG)- Khliehriat D/C line........ 69
SPS/ME/002: Outage/tripping of any one circuit of 132 kV Leshka — Khliehriat D/C Line ...........c........... 72
VI, ATmas # W.Tﬁ.t{ﬂ. SPS N NaQalANG:......ociiiiiiiiiee e 76
SPS/NA/001: Outage/tripping of any one circuit of 132 kV Dimapur(PG)- Dimapur(NA) D/C Line......... 76
VII. ﬁ'ﬂ?Tﬁ't{ﬂ.Tﬁ.W/ SPS N THIPUIA: ... 80
SPS/TR/001: Secure evacuation of power from the Monarchak (NEEPCO) Power Plant............c..ccccc...... 80
SPS/TR/002: Outage/ tripping of both circuits of 400 kV SM Nagar(NTL) -PK Bari(NTL) D/C Line ...... 83
SPS/TR/003: Outage/ tripping of both circuits of 400kV PK Bari (NTL) — Silchar(PG) D/C Lines........... 86




SPS/TR/004: Outage/tripping of 400kV Palatana-Silchar D/C Line when both modules of Palatana are in

SBIVECE. .ttt etttk ettt b bbbt E bR bR R R E R R R R R e R R E R R R R bbb bbb b 89
SPS/TR/005: Overloading of 132 kV Surajmaninagar (TSECL)- Surajmaninagar (NTL) Line.................. 92
SPS/TR/006: Outage/tripping of 400 kV Palatana — Surajmani Nagar line (charged at 132 kV) ................ 96
SPS/TR/007: Outage/tripping of both 400/132 kV, 2x125 MVA ICTs at Palatana..............cccceeevveieenennnnn, 99

@Tﬂw LI ?ﬂ’@_cl G ST / SPS scheme approved and under implementation:. 102

1.SPS at Pasighat substation for preventing Overloading of 132 kV Tinsukia-Rupai/132 kV Tinsukia-Ledo

[0 OO PP ST PSPPSRI 102
2.SPS at BTPS(Assam) substation related to overloading of any of the 2x160 MVA ICTs at BTPS(Assam)
..................................................................................................................................................................... 104
WWWW&/ SPS scheme under DiSCUSSION: .........cccivieeiieieeiiese e se e 110
SPS related to Outage of one circuit of 400 kV Surajmani Nagar (TSECL)- South Comilla line (Charged at
132 KV ittt et E et Rt R e e Rt R ARt E et R et R et Rt e Ee e Re et e R et e n et nenreneern 110
Wtﬂw AISAT3HY T ATP ST/ Mock Testing of the SPS Schemes: ..o, 113
2024 H Wlﬂ@ DI EIR ?ﬂuﬂ'ﬂ:{/ Performance of the SPS Schemes in 2024...................... 117
THTST ouTTer o Wtﬂw fRufa &1 aFfREv / Mapping of SPS status in the SCADA system:... 123
L 2 WAoo (LT s OO 124




UXdTaA1/ Introduction:

The complexities of the Indian electric power system operation are increasing day by day. The size of the Grid
has expanded manifold and is on a high growth phase with All India Demand Met crossing about 250 GW. The
need of System Protection Schemes (SPS) also known as System Integrity Protection Schemes (SIPS) or
Remedial Action Schemes (RAS) is spelt due to long haulage of power. Due to heavy flow of power through
these long corridors, any outage usually results in congestion in this part of the network.

This results into reduction in transfer capability across this corridor. Subsequently disturbance in a large area of
the Grid resulting into loss of load and generation.

SPS- System Protection scheme is a scheme in addition to the normal protection system to take care of some
special contingencies like tripping of important corridor/flow gates etc. to avoid the voltage collapse, cascade
tripping, load generation mismatch and finally blackouts in the system.

POWER SYSTEM SECURITY INDEX

SHIFTING ETC

) Security Monitoring
Normal
.- - -
. w
e SECURITY WEAKENED.
: INCLEMENT WEATHER.
¢ Restoration
a ALL CONSTRAINTS ARE MET.
\ SECURITY MONITORING TOOLS
KICK IN. RRPA IS SUGGESTED
. TO BRING SYSTEM BACK TO
Restorative Alert NORMAL..LIKE GENERATION

In extremis

Fig 1: Power System Security Index

SPS is defined as a “protection scheme that is designed to detect a particular system condition which may cause
unusual stress to the power system and therefore, take a predetermined action to counteract the observed condition
in a controlled manner”. System Protection Schemes are used during rare contingencies, when focus for the
protection is on the power system supply capability rather than on specific equipment and when the consequences
of an operating condition are outside the capability of conventional protection. SPS consists of three main parts
i.e., the input which is the level of physical magnitudes and status of circuits breakers, decision making system
which initiate some actions based on inputs and output which may be generator tripping/ back down and or load

tripping.

SPS are tailor made schemes & are required to operate infrequently. The control actions taken are predetermined

& can be armed or disarmed depending upon system conditions. It can comprise of a large number of coordinated

actions, in a cascaded manner.

For large interconnected system the non-operation of unit (like differential protection etc) / non-unit (Like

distance protection or over-current protection etc.) or backup protections may lead to wide spread disturbances.
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Also there is heavy rush of power flow from an inter-regional or important intra-regional corridors. Tripping of
these tie lines may overload other lines in the corridor which may result in cascading. This necessitates the
implementation of SPS as safety net for the grid.

The following schemes do not constitute an SPS and are exclusions from SPS definition:

° Under frequency or under voltage load shedding

° Locally sensing devices applied on an element to protect it against equipment damage for non-fault
conditions by tripping or modifying the operation of that element, such as, but not limited to, generator
loss-of-field or transformer top-oil temperature

° Auto-Reclosing schemes

° Locally sensed and locally operated series and shunt reactive devices, FACTS devices, phase shifting
transformers, variable frequency transformers, generation excitation systems, and tap-changing
transformers

. Schemes that prevent high line voltage by automatically switching the affected line

. Schemes that automatically de-energize a line for non-fault operation when one end of the line is open

. Out-of-step relaying

. Schemes that provide anti-islanding protection (e.g., protect load from effects of being isolated with
generation that may not be capable of maintaining acceptable frequency and voltage)

. Protection schemes that operate local breakers other than those on the faulted circuit to facilitate fault
clearing, such as, but not limited to, opening a circuit breaker to remove infeed so protection at a remote
terminal can detect a fault or to reduce fault duty.

o Automatic sequences that proceed when manually initiated solely by an operator

. Sub-synchronous resonance (SSR) protection schemes

. Modulation of HVDC or SVC via supplementary controls such as angle damping or frequency damping
applied to damp local or inter-area oscillations

. A Protection System that includes multiple elements within its zone of protection, or that isolates more
than the faulted element because an interrupting device is not provided between the faulted element and
one or more other elements.

TY.U}.ug &t sirazaadar / Need for SPS:

As per Indian Electricity Grid Code (IEGC), interstate transmission system (ISTS) shall be capable of
withstanding and be secured against the certain outages without necessitating load shedding or
rescheduling of generation during steady state operation. These include outage of a 132 kV D/C line or
Outage of a 220 kV D/C line or Outage of a 400 kV S/C line or Outage of a single ICT or Outage of
one pole of HVDC bi-pole or Outage of 765 kV S/C line.

The aforesaid contingencies would be superimposed over a planned outage of another 220 kV D/C line
or 400 kV S/C line in another corridor and not emanating from the same sub-station. ISTS shall be
capable of withstanding the loss of most severe single system infeed without loss of stability. It has also
been stated that any one of the aforesaid events shall not cause loss of supply, abnormal frequency on
sustained basis, unacceptable high or low voltage, system instability, unacceptable overloading of ISTS
elements.

As per the IEGC or transmission planning criteria, the system is not designed for 400 kV double circuit line or
outage of HVDC bi-pole. In practice it has been observed that there are some contingencies happening in the
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system resulting in outage of multiple elements for which system is not designed.

Disturbances like loss of load, loss of generation or loss of transmission line in large grid may cause wide
variations in frequency, voltage & load angles. Originating causes of grid failure may be due to equipment failure
(including those of protective systems), human error and cascade tripping or large scale disturbances due to
weather and/or natural calamities.

Disturbances cause discomfort to the people as well as results into huge economic loss. Therefore, in addition to
conventional unit protection system few System Protection Schemes (SPS) are also desirable for safe and reliable
operation of the power system.

The main objective of SPS is to preserve the integrity of the electric system by using automatic measures
that are simple, reliable and safe for the system as a whole and to provide the most extensive coverage
against all possible extreme credible contingencies.




B. Y8I¥&R/ Ready Reckoner:

®H | YIS PSTATH / Name of Scheme | ot/ fRifa | Ao
/s, Agency | (f&r/e | &=t/
No. ) / Status | Control
(Disabled/ | Area
Enabled

SPS IN OPERATIONAL STATE

SPS involving multiple States of NER

goit Yo R /
Category Type

SPS related to Overloading of Critical line(s)

1 SPS related to ensuring reliable power ISTS Enabled NER
supply to Arunachal Pradesh & Assam
through the 132 kV Roing-

Chapakhowa D/C lines

SPS in Arunachal Pradesh

SPS related to Safe evacuation of Generation

Load rejection,
Line tripping &
Reactor tripping

SPS related to Tripping of critical line(s) / corridor

2 SPS related to overloading of any one | NEEPCO Enabled NER Generation
of the 400/132kV, 2x360 MVVA ICTs backdown
at Panyor Lower Hydro Power Station

SPS related to under voltage condition
3 SPS related to outage of 132 kV NEEPCO Enabled NER Load rejection
Panyor LHPS- Ziro (PG) Line & PGCIL

4 SPS at Tezu substation related to PGCIL Enabled NER Load rejection
prevention of Under Voltage scenario

in Arunachal Pradesh power system

5 SPS at Namsai substation related to PGCIL Enabled NER Load rejection
prevention of Under Voltage scenario

in Arunachal Pradesh power system

SPS in Assam

6 SPS related to overloading of 220 kV | AEGCL | SPSis kept NER Line tripping
BTPS - Salakati D/C Line OFF
7 SPS related to outage of 220 kV AEGCL Enabled NER Load rejection
BTPS (Salakati) — Rangia | & Il & line tripping
Line
8 SPS related to outage/tripping of 220 AEGCL Enabled NER Load rejection
KV Azara-Sarusajai D/C Line
9 SPS related to tripping of 220 kV AEGCL Enabled NER Load rejection
Misa- Samaguri D/C Line
10 SPS related to outage/tripping of any AEGCL Enabled NER Load rejection
one circuit of 220 kV Balipara-Sonabil
D/IC




SPS related to Safe evacuation of Generation

11

SPS related to the safe evacuation of
power from BgTPP(NTPC) generation

SPS

NTPC

in Manipur

Enabled

SPS related to under voltage condition

NER

Generation
backdown

SPS related to Safe evacuation of Generation

12 SPS related to outage/tripping of 400 PGCIL Enabled NER Reactor tripping
kV New Kohima — Imphal D/C Line
SPS in Meghalaya
SPS Related to Tripping of Critical Line(s)/Corridor
13 SPS related to outage/tripping of any | MePTCL Enabled NER Load rejection
one circuit of the 132 kV Khliehriat
(PG)- Khliehriat D/C line
SPS related to Safe evacuation of Generation
14 SPS related to outage/tripping of any | MePGCL Enabled NER Generation
one circuit of 132 kV Leshka — backdown
Khliehriat D/C Line
SPS in Nagaland
SPS related to tripping of critical line / corridor
15 SPS related to outage/tripping of any DoP Enabled NER Load rejection
one circuit of 132 kV Dimapur(PG)- | Nagaland

Dimapur(NA) D/C Line
SPS in Tripura

16 SPS related to secure evacuation of NEEPCO Enabled NER Generation
power from the Monarchak (NEEPCO) backdown
Power Plant
SPS related to under voltage condition
17 | SPS related to outage/ tripping of both | NTL(Indi Enabled NER Reactor tripping
circuits of 400 kV SM Nagar(NTL) - grid)
PK Bari(NTL) D/C Lines
18 | SPSrelated to outage/ tripping of both | NTL(Indi Enabled NER Reactor tripping
circuits of 400kV PK Bari (NTL) — grid)
Silchar(PG) Lines
SPS Related to Tripping of Critical Line(s)/Corridor
19 SPS related to outage/tripping of PGCIL & Enabled NER ICT tripping
400kV Palatana-Silchar D/C Line OTPC
when both modules of Palatana are in
service
20 SPS related to overloading of 132 kV TSECL Enabled NER Load rejection
Surajmaninagar (TSECL)-
Surajmaninagar (NTL) Line
21 SPS related to outage/tripping of 400 PGCIL, Enabled NER Load rejection
kV Palatana — Surajmaninagar line TSECL &
(charged at 132 kV) OTPC
22 SPS related to outage/tripping of PGCIL, Enabled NER Load rejection
both 400/132 kV, 2x125 MVA TSECL &
ICTs at Palatana OTPC




DISABLED SPS
. | TISTET &1 ATH / Name of Scheme woidt/ | Rufe g | oty

H/ Agency | (3f&fH/H&H | UT & | Category Type
Sl ) / Status /
No. (Disabled/E | Contr
nabled) ol
Area
1 SPS related to Reverse power flow | AEGCL | Disabled NER | ICT tripping

more than 60 MW from LV to HV side
of 2 X 315 MVA, 400/220 kV Azara
ICTs causes tripping of 400/220 kV,
2x315 MVA ICTs at Azara (AEGCL)

2 SPS related to tripping of 132 kV Umiam | MePTCL | Disabled NER Load rejection
Stg-1 to Umiam Stg-111 D/C lines

SPS involving
mUItipIe states of Arunachal Pradesh
NER 4

1

Meghalaya
2

Total operational
SPS in NER

22

Fig 2: SPS overview of NER
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UH.5.3MR § YuiiarR g9, W.uH faa=v1 / Category wise SPS
Distribution in NER

Load Rejection, line tripping & Load rejection & line tripping, 5%, 1
Reactor tripping, 5%, 1

ICT tripping, 4%, 1

Reactor tripping,
14%, 3

Load Rejection,
50%, 11

Line tripping, 4%, 1

Generation
backdown, 18%, 4

Fig 3: Category wise SPS distribution in NER
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faframe smavg@dant / Regulatory Requirements :

As per clause 29(14) under System Security of the IEGC-2023,

NLDC, RLDCs, SLDCs, CTU, STUs or users may identify the requirement of System Protection Schemes (SPS)
(including inter-tripping and run-back) in the power system to operate the transmission system within operating
limits and to protect against situations such as voltage collapse, cascade tripping and tripping of important
corridors/flow-gates. Any such SPS at the intra-regional level shall be finalized by the concerned RPC.

SPS at the inter-regional and cross-border levels shall be finalized by the NLDC in coordination with the
concerned RPCs. SPS shall be installed and commissioned by the concerned users. SPS shall always be kept in
service. If any SPS at the intra-regional level is to be taken out of service, the permission of the concerned RLDC
shall be required. If any SPS at the inter-regional and cross-border levels is to be taken out of service, permission
of NLDC shall be required.

As per clause 16 (System Protection Scheme) of IEGC-2023,
SPS for identified system shall have redundancies in measurement of input signals and communication paths
involved up to the last mile to ensure security and dependability.

For the operational SPS, RLDC or NLDC, as the case may be, in consultation with the concerned RPC(s) shall
perform regular load flow and dynamic studies and mock testing for reviewing SPS parameters & functions, at
least once in a year. RLDC or NLDC shall share the report of such studies and mock testing including any short
comings to respective RPC(s). The data for such studies shall be provided by CTU to the concerned RPC, RLDC
and NLDC.

The users and SLDCs shall report about the operation of SPS immediately and detailed report shall be submitted
within three days of operation to the concerned RPC and RLDC in the format specified by the respective RPCs.

The performance of SPS shall be assessed as per the protection performance indices specified in these
Regulations. In case, the SPS fails to operate, the concerned User shall take corrective actions and submit a
detailed report on the corrective actions taken to the concerned RPC within a fortnight.

As per clause. 4.3 of planning Criteria

After suffering single contingency (N-1), grid is still vulnerable to experience second contingency, though less
probable (‘N-1-1"), wherein some of the equipment's may be loaded up to their emergency limits.

To bring the system parameters back within their normal limits, load shedding/re-scheduling of generation may
have to be applied either manually or through automatic system protection schemes (SPS).

Such measures shall generally be applied within one and a half hour (1%%) after the disturbance

Riew vidwRA Wil (Tadied) & pyaray @t FARTET / Monitoring of System

Protection Scheme (SPS) Mis-operation:

Definition of SPS mis-operations are defined as follows:

I.  Failure to Operate — Any failure of a SPS to perform its intended function within the designed time when
system conditions intended to trigger the SPS occurs;
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il.  Failure to Arm — Any failure of a SPS to automatically arm itself for system conditions that are intended
to result in the SPS being automatically armed;

iii.  Unnecessary Operation — Any operation of a SPS that occurs without the occurrence of the intended system
trigger condition(s);

iv.  Unnecessary Arming — Any automatic arming of a SPS that occurs without the occurrence of the intended
arming system condition(s); and

V. Failure to Reset — Any failure of a SPS to automatically reset following a return of normal system conditions
if that is the system design intent any change in network/ modification.

Objectives:

i. Reporting of all SPS mis-operation

ii. Analysis of all SPS Mis-operations and/or
iii. Mitigation of all SPS Mis-operations

13




TSR # T &1 gt/ List of SPS in NER:

Normally all the System protection schemes are proposed, discussed and getting approved in RPC
meetings such as OCC, PCC, TCC and RPC Board meetings.

The Summary of System Protection Schemes (SPS) both inter/Intra regional including cross border
SPS which are in service, and no of schemes Approved, no of schemes under implementation stage are
detailed below:

; - Hipd Td
i CJUIEREIRIE
. TrerT3ff Bt UIEEIR ) ,
./ _ _ , IS 1 H@=AT/
&4 / Region H@IT/ No. of | @I/ No. of
SI. No _ No of schemes
Schemes in Schemes under
_ _ _ approved and under
service discusssion _
Implementation
1 SPS in NER 22 1* 2

*No. of Schemes under discussion: SPS related to Bangladesh

The System Protection Schemes for inter / intra-regional corridor (Region wise) divided in to five
categories as stated below.

a)  SPSrelated to tripping of critical line / corridor
b)  SPS related to safe evacuation of Generation
c)  SPSrelated to overloading of Transformers
d)  SPS related to maintaining transfer capability
e)  SPSrelated to under voltage condition
Brief Overview of SPS in North-Eastern Region which are in service is listed below:
gﬂé . W1, T SEraATe= / SPS Under Operation
1 SPS/MS/001: Ensuring reliable power supply to Arunachal Pradesh & Assam through the 132
kV Roing-Chapakhowa D/C line
2 SPS/AP/001: Overloading of any one of the 400/132kV, 2x360 MVA ICTs at Panyor Lower
Hydro Power Station
3 SPS/AP/002: Outage of 132 kV Panyor LHPS- Ziro (PG) Line
4 SPS/AP/003: SPS at Tezu substation related to prevention of Under Voltage scenario in
Arunachal Pradesh power system
5 SPS/AP/004: SPS at Namsai substation related to prevention of Under VVoltage scenario in
Arunachal Pradesh power system
6 SPS/AS/001: Overloading of 220 kV BTPS - Salakati D/C Line

14




P/

. WY.T SEreATei / SPS Under Operation

Sl. No
7 SPS/AS/002: Related to the safe evacuation of power from BgTPP(NTPC) generation
8 SPS/AS/003: Outage of 220 kV BTPS (Salakati) — Rangia | & Il Line
9 SPS/AS/004: Outage/tripping of 220 kV Azara-Sarusajai DC Line
10 SPS/AS/005: Tripping of 220 kV Misa- Samaguri DC Line
11 SPS/AS/006: Outage/tripping of any one circuit of 220 kV Balipara-Sonabil D/C
12 SPS/MA/001: Outage/tripping of 400 kVV New Kohima — Imphal D/C Line
SPS/ME/001: Outage/tripping of any one circuit of the 132 kV Khliehriat (PG)- Khliehriat D/C
13
line
14 SPS/ME/002: Outage/tripping of any one circuit of 132 kV Leshka — Khliehriat D/C Line
15 SPS/NA/001: Outage/tripping of any one circuit of 132 kV Dimapur(PG)- Dimapur(NA) D/C
Line
16 SPS/TR/001: Secure evacuation of power from the Monarchak (NEEPCO) Power Plant
17 SPS/TR/002: Outage/ tripping of both circuits of 400 kV SM Nagar(NTL) -PK Bari(NTL) D/C
Line
18 SPS/TR/003: Outage/ tripping of both circuits of 400kV PK Bari (NTL) — Silchar(PG) Line
SPS/TR/004: Outage/tripping of 400kV Palatana-Silchar D/C Line when both modules of
19 Palatana are in service.
20 SPS/TR/005: Overloading of 132 kV Surajmaninagar (TSECL)- Surajmaninagar (NTL) Line
21 SPS/TR/006: Outage/tripping of 400 kV Palatana — Surajmani Nagar line (charged at 132 kV)
29 SPS/TR/007: Outage/tripping of both 400/132 kV, 2x125 MVA ICTs at Palatana
w4 FRTaa & Siqid Tad T, / | i
Sl No TAYLEH. / SPS Under Implementation
1 SPS scheme at Pasighat substation related to overloading of 132 kV Tinsukia-Rupai/132
kV Tinsukia-Ledo Lines
2 SPS scheme at BTPS(Assam) substation related to overloading of any of the 2x160
MVA ICTs at BTPS(Assam)
> g 9.0 W T4t 2meErd / SPS Under Discussion
1 SPS related to Outage of one circuit of 400 kV Surajmani Nagar (TSECL)- South Comilla line

(Charged at 132 kV)
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E. 941 A T4 ug. A1 / SPS Schemes under operation

|. YR & 5 W4l ®I A B arell TH.YLEA. / SPS involving multiple
States of NER:

fawa /1tem g wstewr/ Information Explanation

SPS/MS/001: 132 Fdt JATT-ATIRATGT GeRl Fihe a3 & HIH I 3RBUMd

AT BTAR /| TR 3R W Bl fayitg fastett simyfed YRAfAa &=A1/ Ensuring reliable power
Scheme Name [ ypply to Arunachal Pradesh & Assam through the 132 kV Roing-Chapakhowa D/C

line
et/ AEGCL, PGCIL
Reporting ’
party
I E. ./ . SPS related to Overloading of Critical line(s)

Classification

e e/ SPS/MS/001

Reference No.

BEISERIERIN]

Operating N/A

Procedure

DE i .5 3=/ To relieve impact of tripping of either 132 kV Tinsukia-Ledo or Tinsukia-Rupai Line

esign and secure operation thereafter.

Obijectives

P EINGH Load shedding in Rupai area of Assam and disconnection of line and Bus Reactor

Operation depending on SPS operation.
Description:
132 kV Tinsukia-Ledo line and 132 kV Tinsukia-Rupai line serves as crucial lines for
ensuring reliable power supply to Arunachal Pradesh from Assam through the 132 kV
Roing-Chapakhowa DC lines. On tripping of 132 kV Tinsukia-Ledo line or 132 kV
Tinsukia-Rupai line, overloading scenario will arise. Loading of 132 kV Tinsukia-

mefe/ Ledo line or 132 kV Tinsukia-Rupai line should be limited to 60 MW (corresponding

Modelling to 260 A), hence load disconnection is required in Assam and Arunachal Pradesh

Power system.
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Network diagram:

—-/J Arunachal Pradesh

Daporizo g

ower Subansiri

OZiro

Ranganadi

imp)
V)

Sona V.
agram

| Fig‘4: Netwbrk di
Triggering of Criteria 1:

On tripping of either 132 kV Tinsukia-Ledo or 132 kV Tinsukia-Rupai line with
current exceeding 300 A for 1.7 seconds in 132kV Tinsukia - Rupai or 132 kV
Tinsukia - Ledo line will lead to the operation of the Criteria 1. The 132 kV
Chapakhowa- Roing D/C line will open at both substation along with 20 MVAR Bus
Reactor at Roing (PG) substation and disconnection of 8-10 MW load from 132kV
Rupai substation if overloading over 300 A exists for 2.9 sec.

Logic Diagram:

132KV TINSUKIA - RUPAI 3008, Td= 175

5P51 SIGNAL SEND TO RUPAI FOR

AND = FURTHER TRANSMISSION TO
132KV TINSUKIA - LEDO <504 CHAPAKHOWA FOR
OR DISCONNECTION OF 1324
132KV TINSUKIA - LEDO CB OPEN CHAPAKHOWA - ROING LINE AND
BUS REACTOR AT ROING

132KV TINSUKIA - LEDO »3008, Td= 1.75

-

AND —

132KV TINSUKIA - RUPAI <304

132KV TINSUKIA - RUPAI CB OPEN

AND P/

Load shedding of 8- 10
MW at Rupai

132KV TINSUKIA - RUPAI >3004, Ta= 2.75

13ZKVTINSUKIA - LEDO »300A, To=2.75 |—

Fig 5: Logic diagram implemented at Tinsukia Substation of Assam

OR
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Triggering of Criteria 2: Whenever the current in 132 kV Tinsukia-Rupai Line
crosses 300 A for 2.9 seconds (which might happen during tripping/Outage of 132
kV Paynor LHPS — Ziro line), 8-10 MW load at Rupai S/S will be shed to mitigate

the overloading of 132 kV Tinsukia-Rupai line.

4]

132 kV Tinsukia-Rupai > 300 A, Td-2.95

|

Load shedding of 8-10 MW at

Rupai Downstream

Fig 6: Logic diagram implemented at Rupai Substation of Assam

T Haray /
Original In-
Service Year

08-Sep-2024

gIier Hedich
Iz / Recent
Assessment
Group

AEGCL, PGCIL, NERLDC & NERPC

BTd I Hedich

fafd / Recent
Assessment
Date

NA
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.3/ Sl. . . sl
o gHiler o fore Ibfere / Checklist for review YNes/
0
I. |Does the scheme describe the intended purposes, conditions, and actions? Yes
Il. Do the modelling and its intended actions appear to achieve the desired Yes
systemperformance objectives?
I11. |Are the actions permissible in accordance with Transmission Planning Criteria Yes
(or any other applicable criteria)?
IV. Do the actions satisfy Transmission Planning Criteria? Yes
V. |Has the scheme been assessed within the last 5 years? NA
VI. |Are the set thresholds of actions appropriate to meet system performance Yes
objectives?
VII. |Is the logic event-based only (as opposed to partly/fully parameter-based) which | Yes
does not pose high potential for interaction with other schemes in the same
region?
VIII. [Is the effect of inadvertent activation or failure to operate likely to be local (as Yes
opposed to widespread)?
IX. |Are the near-term system plans unlikely to have a significant effect on the | Yes
scheme which would warrant its re-assessment (including its continued need,
serving the intended purposes, and meeting current performance
requirements)?
X. |Is the level of redundancy appropriate? Yes
XI. " Has coordination or adverse interaction with other schemes been evaluated? Yes

19




3FUTIS U A TH. 918, / SPS in Arunachal Pradesh:

fawa /1tem g wsteRr/ Information Explanation

S @A/ | SPS/AP/00L: TR W3R BT8g] UTaR M UR 400/132 T, 2x360 TH.A1.T 3118 1.1

Scheme ﬁ@ﬁﬂﬁ@ﬁ NIRAST/ Overloading of any one of the 400/132 kV, 2x360 MVA

Name ICTs at Panyor Lower Hydro Power Station

et P LHPS (NEEPCO
Reporting aynor ( )
party
E. I./ . SPS related to Safe evacuation of Generation

Classification

e e/

Reference SPS/AP/001

No.

BEISERIEZN]

Operating N/A

Procedure

Désis N & For safeguarding of 400/132 kV ICTs at Paynor LHPS during N-1 contingency due to

>1gn overloading.

Obijectives

Triggering of Criteria 1: One Unit of Paynor LHPS will trip if any of the ICT
i 0

— loading >130% for 2 seconds.

Operation Triggering of Criteria 2: One Unit of Paynor LHPS and One Unit of Pare HEP will
trip if any of the ICT loading >145% (Under Implementation stage)
Description:
Evacuation of Paynor LHPS generation (3*135 = 405 MW) and Pare HEP generation
(2*55=110 MW) is mainly through 400 kV Paynor LHPS — Biswanath Chariali D/C.
Generating Units of Paynor LHPS and Pare HEP are connected in 132 kV system

arefem/ only, which leads to high loading of 2*360 MVA ICT at Paynor LHPS. Also, N-1

Modelling contingency of 2*360 MVA ICT is not satisfied during peak hydro season.
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Network Diagram:

Lower Subansiri

400/132kV 2*360 MVA ICT at
Panyor LHPS (i.e. Ranganadi)

orhat west
W

Fig 7: Network diagram

Triggering of Criteria 1:

As per the scheme, when loading in any of the ICT will cross 130% for 2 seconds,
SPS will resulted into the tripping of 135 MW, Unit Il at Panyor LHPS. Tripping
of Unit will result in lowering the loading of ICT at RHEP.

Hence, reliability of Panyor LHPS & Pare HEP generation and Capital load of
Arunachal Power system will improve.

Logic Diagram:

SCHEME: SPS Stage-1

Micom P643 Relay of ICT -I

130% of 1574.63 A Micom P345 Relay of Unit-IIl

> B ———
. e

111
Sl

»
| et
¥ &

Micom P643 Relay of ICT —II

) gl MASTER TRIP RELAY
OF UNIT-1II

130% of 1574.63 A

* Goose communication from one Micom relay to another Micom Relay through LAN

Fig 8: Logic diagram implemented at Panyor LHPS
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Triggering of Criteria 2:

One Unit of RHEP and One Unit of Pare HEP will trip if any of the ICT loading
>145%. Tripping of Units will result in lowering the loading of ICT at Paynor LHPS.
Presently, only Logic I is in service while Logic Il is under implementation stage.

T gar iimtl
Original In-
Ser\%ice Year 2024
giferan gedian
IHg / Recent
Assessment Paynor LHPS (NEEPCO), DoP AP, NERLDC & NERPC
Group
BT DI
oo fafd /
igggg ment Mock testing performed on 13-Dec-24
Date
ﬁf‘l el gHte & fore Tsfere / Checklist for review g;g\l/:
I. | Does the scheme describe the intended purposes, conditions, and actions? Yes
Il. | Do the modelling and its intended actions appear to achieve the desired Yes
system performance objectives?
I11. | Are the actions permissible in accordance with Transmission Planning Criteria | Yes
(or any other applicable criteria)?
IV. | Do the actions satisfy Transmission Planning Criteria? Yes
V. | Has the scheme been assessed within the last 5 years? Yes
VI. | Are the set thresholds of actions appropriate to meet system performance Yes
objectives?
VII. | Isthe logic event-based only (as opposed to partly/fully parameter-based) which | Yes
does not pose high potential for interaction with other schemes in the same
region?
VIII. | Is the effect of inadvertent activation or failure to operate likely to be local (as Yes
opposed to widespread)?
IX. |Are the near-term system plans unlikely to have a significant effect on the | Yes
scheme which would warrant its re-assessment (including its continued need,
serving the intended purposes, and meeting current performance
requirements)?
X. |Is the level of redundancy appropriate? Yes
XI. " Has coordination or adverse interaction with other schemes been evaluated? Yes
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fawg /I1tem

g =St/ Information Explanation

TS BT T / SPS/AP/002: 132 %dl TR Ud.Td.Ul.TH- SIRT (FiSh) @8+ | 3M3cs / Outage of
Scheme Name 132 kV Panyor LHPS- Ziro (PG) Line

feafém arct / RHEP (NEEPCO) & PGCIL

Reporting party

Fuffeun/

Classification

SPS related to under voltage condition

e e/ SPSIAP/002
Reference No.
ST ufdhar /
Operating NA
Procedure
Disconnection of 33 kV Load at Ziro (PG) to mitigate low voltage issue in
IESIEREERC

Design Objectives

Arunachal Power System and to safeguard overloading of 132 kV Tinsukia-Rupai
Line.

1@ / Operation

Triggering of Criteria: Disconnection of 33 kV feeders of Arunachal Pradesh at
Ziro(PG)

arsfeT/ Modelling

Description:

The reliability of Ziro, Daporijo, Along, Pasighat, Roing, Tezu, Namsai,
Chapakhowa, Ledo and Rupai area has been increased after commissioning of
132 kV Roing- Chapakhowa D/C Line in the month of July 2023. As per
System Study, severe low voltage issue may arise on tripping of 132 kV Panyor
LHPS-Ziro (PG) line, which may lead to cascading tripping in Arunachal
Pradesh powers system. Hence, SPS designed to isolate the downstream load
of Ziro substation on tripping/Outage of 132 kV Panyor LHPS-Ziro line.
Network Diagram:

>

ARUNACHAL PRADEfH

Daporizo g

North Lgkfimpur (<" "kata)
>
.

)

N Itanagapy \ Va
AN & (Chimp %
W ( NS

Fig 9: Nork diagram
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Triggering of Criteria:

Outage/Tripping of 132 kV Panyor LHPS-Ziro(PG) Line will lead to operation

of SPS which will trip the following elements at Ziro(PG) to prevent under-

voltage scenario in Ziro/Daporizo area of Arunachal Pradesh Power System:
i) 33 kV Ziro-Old Ziro Line

i1) 33 kV Ziro-Kimin Line and
iii) 33 kV Ziro-Kurung-Kumey

The loss of 132 kV Panyor LHPS- Ziro Line should initiate the “Operation of
SPS”. Two major potential events were taken into consideration while
designing the SPS:
CASE A: CB tripped at Ziro end only.
CASE B: A/R successful at Ziro end, but CB tripped at Panyor LHPS
end.
As per CASE A and CASE B, “SPS OPERATE LOGIC” configured both at
Ziro end and at Panyor LHPS end.

Logic Diagram:

Master Trip 86 Operated — ™

. OR ::— SPS operate signal send to Ziro
Paynor HEP CB 1 S
Open il

Fig 10: Logic diagram implemented at Panyor LHPS

» Trip 33KV 0ld Zino
Ziro GB Open

OR SPS operate inifate ¥ Trip 33KV Kimin

5P5 Operate signal received from Panyor HEP

»11ip 33 KV Kurung-Kumey

Fig 11: Logic diagram implemented at Ziro(PG)

qq garay /
Original In-
Service Ygar

2024

iR gedich
I9g / Recent
Assessment
Group

Panyor LHPS (NEEPCO), PGCIL, NERLDC & NERPC

BTl ! Jedich fafd
/ Recent
Assessment Date

Oct’24 (Revised logic at Panyor LHPS taken care the CB open &
86 operation )
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%3Sl . . g/
o gHiler o fore Ibfere / Checklist for review YNes/
0
I. | Does the scheme describe the intended purposes, conditions, and actions? Yes
1. | Do the modelling and its intended actions appear to achieve the desired Yes
system performance objectives?
I11. | Are the actions permissible in accordance with Transmission Planning Criteria | Yes
(or any other applicable criteria)?
IV. | Do the actions satisfy Transmission Planning Criteria? Yes
V. | Has the scheme been assessed within the last 5 years? Yes
VI. | Are the set thresholds of actions appropriate to meet system performance Yes
objectives?
VII. | Isthe logic event-based only (as opposed to partly/fully parameter-based) which | Yes
does not pose high potential for interaction with other schemes in the same
region?
VIII. | Is the effect of inadvertent activation or failure to operate likely to be local (as Yes
opposed to widespread)?
IX. | Are the near-term system plans unlikely to have a significant effect on the | Y€s
scheme which would warrant its re-assessment (including its continued
need, serving the intended purposes, and meeting current performance
requirements)?
X. | |s the level of redundancy appropriate? Yes
XI. | Has coordination or adverse interaction with other schemes been evaluated? Yes
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fawa /1tem a1 wstexr/ Information Explanation

AT BT/ | SPS/AP/003: 3fBUMEd Yo farofell Yumell H $ieR diccsl URERY i by I

Scheme Tafdd ?rqﬂa@m R QW@[W/ SPS at Tezu substation related to prevention of

Name Under Voltage scenario in Arunachal Pradesh power system

_t|T'€f/ PGCIL

Reporting

party

Sl SPS related to | I i

Classificatio related to low voltage issue

n

e g/

Reference SPS/AP/003

No.

BEISERIEZN]

Operating NA

Procedure

fEogd 3e=a/ | The objective is to mitigate low voltage issues at Tezu Substations by implementing a

Design coordinated load-shedding scheme through automatic disconnection of 132/33 kV

Objectives ICTs during specific low-voltage conditions.

REINEN Triggering of criteria: If voltage at Tezu drops to 105 kV for 2.5 seconds, then trip

Operation the HV side CB of ICTs at Tezu
Description:
With the addition of load at Niglok area of Arunachal Pradesh of around 18 MW,
there has been a significant impact in voltage scenario of Arunachal Pradesh
power system. As per System Study, severe low voltage issue may arise in
Arunachal Pradesh power system which may lead to cascading tripping. Hence,
this SPS is designed to mitigate low voltage issues at Tezu Substations by
implementing a coordinated load-shedding scheme through automatic disconnection
of 132/33 kV ICTs during specific low-voltage conditions.
Network Diagram:

Hrsfe/

Modelling

ARUNACHAL PRADES H

Fig 12 Network diagram
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Triggering of Criteria: If voltage at Tezu drops to 105 kV for 2.5 seconds, then a
signal will be generated to trip the HV side CB of ICTs at Tezu.

Logic Diagram:
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 — EERE F

Fig 13: PSL at ICT-1 & ICT-2

qq garay /
Original In-
Service Year

12-Dec-24

gTieraT Hedich
I9g / Recent
Assessment
Group

POWERGRID, NERLDC & NERPC

BT Bl
geien fafd /
Recent
Assessment
Date

NA
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%3Sl . . g/
o gHiler o fore Ibfere / Checklist for review YNes/
0
I. | Does the scheme describe the intended purposes, conditions, and actions? Yes
1. | Do the modelling and its intended actions appear to achieve the desired Yes
system performance objectives?
I11. | Are the actions permissible in accordance with Transmission Planning Criteria | Yes
(or any other applicable criteria)?
IV. | Do the actions satisfy Transmission Planning Criteria? Yes
V. | Has the scheme been assessed within the last 5 years? NA
VI. | Are the set thresholds of actions appropriate to meet system performance Yes
objectives?
VII. | Isthe logic event-based only (as opposed to partly/fully parameter-based) which | Yes
does not pose high potential for interaction with other schemes in the same
region?
VIII. | Is the effect of inadvertent activation or failure to operate likely to be local (as Yes
opposed to widespread)?
IX. | Are the near-term system plans unlikely to have a significant effect on the | Y€s
scheme which would warrant its re-assessment (including its continued
need, serving the intended purposes, and meeting current performance
requirements)?
X. | |s the level of redundancy appropriate? Yes
XI. | Has coordination or adverse interaction with other schemes been evaluated? Yes
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fawg /I1tem

g wstexr/ Information Explanation

A ST/ | SPS/AP/004: 3BUMEE Ul fasTell Jumelt ® 3feR diecsl URERT Bt AHUM 9
Scheme W@mewwtﬁ U / SPS at Namsai substation related to prevention
Name of Under Voltage scenario in Arunachal Pradesh power system

-qT_CFf/ PGCIL
Reporting
party
Fffezur/ SPS related to low voltage issue

Classification

e de/

Reference SPS/AP/004

No.

SEISERIEZIN]

Operating NA

Procedure

feers13e=a/ | The objective is to mitigate low voltage issues at Namsai Substation by implementing

Design a coordinated load-shedding scheme through automatic disconnection of 132/33 kV

Objectives ICTs during specific low-voltage conditions.

REINEN Triggering of criteria: If voltage at Namsai drops to 105 kV for 2.5 seconds, then trip

Operation the HV side CB of ICTs at Namsai
Description:
With the addition of load at Niglok area of Arunachal Pradesh of around 18 MW, there
has been a significant impact in voltage scenario of Arunachal Pradesh power system.
As per System Study, severe low voltage issue may arise in Arunachal Pradesh power
system which may lead to cascading tripping. Hence, this SPS is designed to mitigate
low voltage issues at Tezu Substations by implementing a coordinated load-shedding
scheme through automatic disconnection of 132/33 kV ICTs during specific low-voltage
conditions.
Network Diagram:

Arsfe/ / ‘

Modelling ARUNACHAL PRADE: H

3 Alongg,

Flg 14 Network diagram
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Triggering of Criteria: If voltage at Namsai drops to 105 kV for 2.5 seconds, then a
signal will be generated to trip the HV side CB of ICTs at Namsai.

Logic Diagram:

PA4420P1

D Source # O

21
RL7
H1R //— TB2
B e
a1
U221
RLS

a2 Py a1 TB2
az

SPARE

SPARE

Under voltage condition in P442(21) 132 kV Tezu line bay

U/V setting in any feeder — 105 kV, Td-2.5s

Output contact assigned —RL7
RL7 will be hardwired to

DC Source # 01

87
K1
yd K103
K2
/’ K203

is

i39

Fig 15: Logic diagram implemented at Namsai

qq garay /
Original In-
Service Ygar

Dec-24

iR gedich
IHg / Recent
Assessment
Group

POWERGRID, NERLDC & NERPC

BT Bl
geien fafd /
Recent
Assessment
Date

NA
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%.4./ Sl. . . &1/
o & & ol Sahfere / Checklist for review \’(\les/
0
I. | Does the scheme describe the intended purposes, conditions, and actions? Yes
Il. | Do the modelling and its intended actions appear to achieve the desired Yes
system performance objectives?
I1l. | Are the actions permissible in accordance with Transmission Planning Criteria | Yes
(or any other applicable criteria)?
IV. | Do the actions satisfy Transmission Planning Criteria? Yes
V. | Has the scheme been assessed within the last 5 years? NA
VI. | Are the set thresholds of actions appropriate to meet system performance Yes
objectives?
VII. | Isthe logic event-based only (as opposed to partly/fully parameter-based) which | Yes
does not pose high potential for interaction with other schemes in the same
region?
VIII. | Is the effect of inadvertent activation or failure to operate likely to be local (as Yes
opposed to widespread)?
IX. | Are the near-term system plans unlikely to have a significant effect on the Yes
scheme which would warrant its re-assessment (including its continued
need, serving the intended purposes, and meeting current performance
requirements)?
X. | |s the level of redundancy appropriate? Yes
XI. | Has coordination or adverse interaction with other schemes been evaluated? Yes
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SgH ffEH.Tﬂ.W/ SPS in Assam:

fawa /1tem gt =St/ Information Explanation
AT BT/ SPS/AS/001: 220 hdl SICTUTTY - AT Glexl Flde Arg WR SNaRalST
Scheme Name / Overloading of 220 kV BTPS - Salakati D/C Line
o ardf/ AEGCL
Reporting party
Ffferzur/

Classification

SPS related to Tripping of critical line(s) / corridor

e I/ SPS/AS/001

Reference No.

SEISEREaT] N/A.

Operating After upgradation of 220 KV BTPS-Salakati D/C lines, this SPS is kept OFF
Procedure (Discussion: Minutes of 63rd PCCM |18th January 2024).

fesTg e /

Design Objectives

Reduce overloading of 220 kV BTPS - Salakati D/C Line

a1 / Operation

Tripping of 220 kV Agia — Boko and 220 kV Agia — Mirza Line

arefe/ Modelling

Description:

220 kV BTPS - Salakati D/C Line along with 400 kV Bongaigaon(PG)-
BgTPP(NTPC) provide important link for evacuation of 750 MW generation
from BgTPP(NTPC) in NER Grid.

Network Diagram:

D DI1U Y AAIN

@5‘ Gelephu

Motanga

7,

Hatsingfma

Fig 16: Network diagram
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Triggering of Criteria:

When the current flow in either of the 220 kV BTPS (Salakati) - Salakati
(PG) Circuit I and II crosses 824 A for 1.1 sec, an “SPS operate” signal
would be sent from BTPS to Agia via OPGW network.

On receipt of the SPS operate signal at Agia, the 220 kV Agia - Boko and
220 kV Agia - Mirza Circuit Breakers are tripped. This is done to prevent
overloading of the 220 kV BTPS- Salakati (PG) lines.

Definite Time Non-Directional Overcurrent Protection has been used (50)
with a time delay of 1.1s and pickup of 824 A. The SPS will be blocked
in case of pickup of Dir-Earth fault protection (67N) and start of Zones of
Distance Protection (21).

Logic Diagram:

50 Trip
il.1secDelay) —
Pickup: 8244

)

Fig 17: Logic diagram implemented at BTPS end for 220 kV BTPS
(Salakati)— Salakati (PG) ckt I & Il in Main 1 Relay
Connection Diagram:

SPS-7 Signal SEND

67N Pickup

21 Pickup

ST rceivelIY ) BIFSL Browetion

Sl e Sl il oonger
T

—-_—
T

. 1
R g1 2L |
— Pud XOR
7 veSupply —gp— a
Lagi i n M ] Reiy a
e DCOR a
- u‘ |y
To
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: e Soppy oy 1
|

7¢ Supply ——-,— : —

4
e Supply——— | ————— xam
’ ! Aga2 LG [Ty — 0
1 Pad 5T anls * e Suppy
e Spphy——,— | fomc? | :
T
| | g

xeSupply —p— TSy g
Sy oy g,

Fig 18: BTPS Fig 19: Agia

T a1 ay / Original
In-Service Year

01-Sept-2021

iR gedich
IHg / Recent
Assessment
Group

AEGCL, NERLDC & NERPC

BTd 1 Hedich fdfY /
Recent Assessment
Date

10-July -23 (Revised current setting from 600 A to 824A)
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%.4./ Sl. . . &1/
o & & ol Sahfere / Checklist for review \’(\les/
0
I. | Does the scheme describe the intended purposes, conditions, and actions? Yes
Il. | Do the modelling and its intended actions appear to achieve the desired Yes
system performance objectives?
[11. | Are the actions permissible in accordance with Transmission Planning Yes
Criteria (or any other applicable criteria)?
IV. | Do the actions satisfy Transmission Planning Criteria? Yes
V. | Has the scheme been assessed within the last 5 years? Yes
VI. | Are the set thresholds of actions appropriate to meet system performance Yes
objectives?
VII. | Is the logic event-based only (as opposed to partly/fully parameter-based) Yes
which does not pose high potential for interaction with other schemes in the
same region?
VIII. | Is the effect of inadvertent activation or failure to operate likely to be local Yes
(as opposed to widespread)?
IX." | Are the near-term system plans unlikely to have a significant effect on the Yes
scheme which would warrant its re-assessment (including its continued
need, serving the intended purposes, and meeting current performance
requirements)?
X. | Is the level of redundancy appropriate? Yes
XI. | Has coordination or adverse interaction with other schemes been evaluated? Yes
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fawg /I1tem

a1 wstexur/ Information Explanation

OIS BT TH /

Scheme Name

SPS/AS/002: SY.STSlLd.Tt (TETUR) St 3 farefal! ol Ri&rd At & defda/

Related to the safe evacuation of power from BgTPP(NTPC) generation

oo ot/
Reporting
party

BgTPP(NTPC)

Fiffeur/

Classification

SPS related to Safe evacuation of Generation

FUIR/ | 5peing002

Reference No.

BEISERIEIY]

Operating N/A

Procedure

fSome Ie=a /

Design Safe evacuation of power from BgTPP(NTPC) generation

Obijectives

REIGEN Reduction of generation from BgTPP to 600 MW to safeguard overloading of 400/220

Operation kV, 2 X 315 MVA ICTs at BgTPP.
Description:
BgTPP is having an installed capacity of 3 x 250 MW. At present, BgTPP is
connected to rest of NER Grid through 400 kV BgTPP -Bongaigaon | & 11 lines and
400/220 kV, 2x315 MVVA ICTs at BgTPP.
As per the scheme, under outage of 400 kV Bongaigaon - BgTPP D/C with generation
from 3 Units of BgTPP, there may be sudden overloading in 2 X 315 MVA ICT at
BgTPP.
Network Diagram:

Hrsfer/ —— =

Modelling

/d _ ____‘ ‘;#
=

-6

—

———

yi %-% 70 B

Fig 20: Network diagram
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Triggering of Criteria:

When all the units of BgTPP are in service and the sum of generation is greater than
600 MW, Outage/tripping of both circuits of 400 kV Bongaigaon-BgTPP D/C, should
result in generation reduction at BgTPP to 600 MW in order to maintain safe loading

on 2 X 315 MVAICT.

Logic Diagram:

Line-1 CB Off o
Line2CBOff O
400KV Line-1& 2 Logic to be developed in C&l
CB Off signal from Honeywell System &
SWYD Relay
Room
O/P to all
Units for
i o Load
U n 't-1 Mw reduction to
S00MW
Unit-2 Mw 0——| Sum >
Uﬂ lt-3 Mw Comparator if Sum of MW
. 2 (U1+U2+U3)> 600MW
Unit MW signals Total X-bus MW = then O/P= High
o GRe 0.91(U1+U2+U3)
(4-20mA) )
transducer

Fig 21: SPS logic diagram at BgTPP

T Haray /
Original In-
Service Year

15-Oct-2020

gIferT gedich
g / Recent
Assessment
Group

BgTPP(NTPC), NERLDC & NERPC

BT I Gelich
fafdr / Recent
Assessment
Date

Mock testing performed on 10-Oct-24
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BI/A1/

ﬁ:” = FHitef o fore Iaferee / Checklist for review Yes/N
0
I. | Does the scheme describe the intended purposes, conditions, and actions? Yes
Il. | Do the modelling and its intended actions appear to achieve the desired Yes
system performance objectives?
I1l. | Are the actions permissible in accordance with Transmission Planning Criteria | Yes
(or any other applicable criteria)?
IV. | Do the actions satisfy Transmission Planning Criteria? Yes
V. | Has the scheme been assessed within the last 5 years? Yes
VI. | Are the set thresholds of actions appropriate to meet system performance Yes
objectives?
VII. | Isthe logic event-based only (as opposed to partly/fully parameter-based) which | Yes
does not pose high potential for interaction with other schemes in the same
region?
VIII. | Is the effect of inadvertent activation or failure to operate likely to be local (as Yes
opposed to widespread)?
IX.| Are the near-term system plans unlikely to have a significant effect on the Yes
scheme which would warrant its re-assessment (including its continued
need, serving the intended purposes, and meeting current performance
requirements)?
X. | |Is the level of redundancy appropriate? Yes
XI. | Has coordination or adverse interaction with other schemes been evaluated? Yes
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fawg /I1tem

garwstexr/ Information Explanation

e T sps/AS/003: 220 Pt - 3T 1 SR 11 AT BT SIS

Name / Outage of 220 kV BTPS (Salakati) — Rangia | & Il Line

feafémarct/

Reporting AEGCL

party

Fuffeun/ SPS related to Tripping of critical line(s) / corridor

Classification

T g/ SPS/AS/003

Reference

No.

e gfsbar/ | N/A

Operating

Procedure

IDE g e | To avoid blackout of Rangia area of Assam and maintain connectivity to 132

esign . :
S kV Rangia — Motonga (Bhutan) Line.

Obijectives

. Load Shedding at Rangia area of Assam and tripping of CB of 132 kV Rangia

REISEN) (220) - 132 kV Rangia | & Il lines at Rangia (220 kV) end.

Operation
Description: 220 kV BTPS (Salakati) — Rangia | & Il Line serves as the
backbone for safe power supply at Rangia, Nalbari, Part Load of Bornagar,
Sipajhar, Tanga and Kamalpur areas of Assam.
Network Diagram:

Hrefer/

Modelling

Agielr——

Fig 22: Network diagram
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Fig 23: Connectivity diagram at Rangia GSS

Motonga

Triggering of Criteria
1. As per the scheme, under the outage of both the circuit of 220 kV BTPS -

Rangia | & Il will lead to opening of CB of 132 kV Rangia (220) - 132 kV
Rangia | & Il lines at Rangia (220) end. Thus isolating the 220 kV Rangia
GSS from 132 kV Rangia GSS. At this instant 132 kV Nalbari and 132 kV
Barnagar Line would be devoid of any power flow. The power from 132 kV
Motonga is restricted to 132/33 kV Rangia GSS when Short Lines are
opened.

2. Also, the scheme will lead to the opening of CB of 132 kV Rangia - Sipajhar,
132 kV Rangia- Kamalpur | & 11 and 132 kV Rangia — Tangla lines at 132
kV Rangia end. On successful operation, 33 kV loads of 132/33 kV Rangia
GSS will fed radially from Bhutan through 132 kVV Motonga — Rangia line.
Thus, the blackout of Rangia can be avoided.

3. Scheme will also work in the case of shutdown of any one circuit and tripping
of the other circuit.
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Logic Diagram:
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Fig 24: Logic diagram implemented at 220/132 kV Rangia GSS & 132/33 kV
Rangia GSS

LOGIC designed for implementation at 220/132 kV Rangia GSS

I. “Potential free NO contacts” from 86 relays of BTPS Line | & Il are
separately connected to the energization point (A1) of two individual Contact
Multiplier relays (CMR)

ii. The CB Open status (of each pole) is received through Binary Inputs by the
REL670 Distance Protection relay. A soft logic is to be configured in the
REL670 relay with “each pole open status” as inputs to the AND logic. The
output from the AND gate when “High” would indicate the CB to be in open
state.

ii. The AND gate output signal is to be linked with a spare Binary Output of the
RELG670 relay which would be externally wired to the energization point
(Al) of the CMR.

The same is to be done separately for each circuit.

As per the above points, each CMR would pick up (continuously latch) for
the following two cases:

a) When the Circuit has tripped due to fault (86 Operate Status)
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b) When the Circuit is under shutdown (CB Open Status)

Iv. An AND logic is further implemented by connected the NO contacts of each
CMR in series which is extended to a configured Binary Input (BI) in both
the local end line differential relays (RED670) for 132kV Short Line | & 1.
The BI’s in the RED670 relay when “High” would trip the 86 relay of
individual short line.

The following condition is achieved with the above logic:

a) In case of loss of both the circuits (CB1 and CB2) due to a tripping
event, both the CMRs would pick up (Continuously latch)

b) In case of one circuit being under shutdown (its concerned CMR
would be continuously latched), if the other charged circuit is lost due
to a tripping event, the state of both the CMRs in pickup condition
would be achieved.

Hence, both the above cases (a, b) would make the BI’s high in the two
REDG670 relays whichwould in turn trip the circuit breakers (CB3 and CB4)
of the short line 1 & 11 respectively.

v. “Dedicated Digital Signals” can be sent between local and remote end line
differential relays, which completely depend on the Optical fiber link. As
these signals are transmitted over dedicated end-to-end optical link (which is
independent of LAN network), there is negligible chance of loss of signal.

vi. When configured Binary Input (BI) in RED670 of Short Line-I is “true”, the
REDG670 relay would trip its 86 relay and also send a signal “SENDO01” via
the optical link to the remote end RED670 relay located at 132/33kV Rangia
GSS

LOGIC designed for implementation at 132/33kV Rangia GSS

i. The RED670 relay would receive the signal “SEND01” sent from
remote end through “REC01” input.

ii. If “RECO01” is “true/high”, a separate Binary Output would be configured to
excite a Contact multiplier relay (CMR) which would trip the 86 relays of
Kamalpur I&I1, Sipajhar and Tangla lines. (CB7, CB8, CB9 and CB10)

If the above scheme is operated successfully, the power drawn from Motonga
would be used to supply the 33kV Local at 132/33kV Rangia GSS. Thus, the
blackout of Rangia can be avoided.

Note:

. As the scheme is dependent on the 86 operate status of BTPS | &
Il at 220/132kV Rangia GSS, it is utmost necessary that the CB1 and
CB2 are opened during the fault event. In certain cases, both circuits
may trip at BTPS end whereas only one circuit may be tripped only
at Rangia end. In that case, both circuits are lost but the SPS would
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not operate.

. To counteract against the undesired situation, a “Direct Trip” signal
should be sent from BTPS to 220 kV Rangia GSS when 86 relay of
the line operates at BTPS. When DT signal is received from BTPS
end, the 86 would operate at Rangia and SPS can be fulfilled.

On event of successful operation of the Special Protection Scheme, the
restoration procedure should be as such:

o “The CB’s of the 220kV Line should be closed at first (CB1 and CB2)
followed by the charging of the remaining 132kV lines in both the
substations as CB open status (CB1 and CB2) would continuously send a
tripping command to the 132 kV system.”

o “For switching off the SPS scheme, the “MCB” as shown in Fig. should be
cut off”

Restoration of the system post operation of the system protection scheme
(SPS)

For restoration of the lines, the following cases may be applicable:

Case I: if both the circuits are restored within the stipulated time period all the
132kV feeders will be charged normally one by one (the feeders with lowest
load in the antecedent condition will be attempted first).

Case II: If only one of the 220kV line is restored, keeping into account the
loading, all the 132kV lines may be charged with some load restrictions.

Case I1I: If both the 220kV lines are not restored, alternate power sources to the
feeders may be arranged such as Barnagar may be fed from Dhaligaon end,
Sipajhar & Tangla may be fed from Rowta end, Nalbari fed from Barpeta end,
Kamalpur may be fed from Amingaon end with load restrictions being imposed
as per real time grid condition.

However, all switching operations as mentioned above are subjected to real time
grid condition and situations best known to the system operator.

T Har ay /
Original In-
Service Year

2023

BTieraT Hedich
IHg / Recent
Assessment
Group

AEGCL, NERLDC & NERPC

NREAE SICE]
fafy / Recent
Assessment
Date

NA

43




ﬁ.ﬂ./ ol gHie & fore Tsfere / Checklist for review CUAUAS
0 es/No
I. | Does the scheme describe the intended purposes, conditions, and actions? Yes
Il. | Do the modelling and its intended actions appear to achieve the desired Yes
system performance objectives?
I1l. | Are the actions permissible in accordance with Transmission Planning Criteria | Yes
(or any other applicable criteria)?
IV. | Do the actions satisfy Transmission Planning Criteria? Yes
V. | Has the scheme been assessed within the last 5 years? Yes
VI. | Are the set thresholds of actions appropriate to meet system performance Yes
objectives?
VII. | Isthe logic event-based only (as opposed to partly/fully parameter-based) which | Yes
does not pose high potential for interaction with other schemes in the same
region?
VIII. | Is the effect of inadvertent activation or failure to operate likely to be local (as Yes
opposed to widespread)?
IX. | Are the near-term system plans unlikely to have a significant effect on the Yes
scheme which would warrant its re-assessment (including its continued
need, serving the intended purposes, and meeting current performance
requirements)?
X. | Is the level of redundancy appropriate? Yes
XI. | Has coordination or adverse interaction with other schemes been evaluated? Yes
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fawg /Item gaarwgievor/ Information Explanation

GIS1 &1 14 / :

Scheme SPS/AS/004: 220 hdT SSTRT-TSHSTE I/ AR BT SM3col/fCfUT / Outage/tripping

Name of 220 kV Azara-Sarusajai D/C Line

faifémaref/ | AEGCL

Reporting

party

Fuffeun/ SPS related to tripping of critical lines/corridor

Classificatio

n

o gera1/ SPS/AS/004

Reference

No.

Tare gfebar/ | N/A

Operating

Procedure

oA/ To achieve a load reduction in the Sarusajai and Kahilipara areas, ensuring enhanced

Design reliability and stability for securing the Capital area of Assam power system.

Obijectives

R EINGH Load reduction of 140-150 MW in capital area of Assam power system on tripping of

Operation 220 kV Azara-Sarusajai D/C
Description:
Due to tripping of 220 kV Azara-Sarusajai D/C, all the 220 kV corridor which is
providing power support to capital area of Assam power system are loaded more than its
thermal rating. Severe low voltage issue may arise and lead to voltage collapse in capital
area of Assam power system.
About 140-150 MW load disconnection is to be done at Sarusajai and Kahilipara areas in
order to secure the Capital area of Assam power system from cascading tripping and

S/ voltage collapse.

Modelling
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Network Diagram:
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Fig 25: Network diagram

SINGLE LINE DIAGRAM OF THE INTERCONNECTED GRID FOR THE
IMPLEMENTATION OF SYSTEM PROTECTION SCHEME

Sarusajai
132KV Bus Kamakhya Sishugram

CBs ‘

Mirza Sarusajai
220KV Bus

1 r

220k Bus

\G\ Amingaon Kamalpur

Kahilipara

AlMS

car

ICTs

3%V selected  ©B8| 13233y @ i
Feeders Sarusajai 1 | B8 33KV Selecled

ICTs Feeders Kahilipara

Fig 26: Connectivity diagram
Triggering of Criteria:

The Outage/tripping of 220 kV Azara-Sarusajai D/C will lead to the tripping of 132 kV
Kahilipara — Kamalpur and 132 kV Sarusajai — Kamakhya lines. For tripping of 132 kV
Kahilipara — Kamalpur line, OPGW connectivity between Sarusujai and Kahilipara will
be used to send the tripping signal for tripping Kamalpur feeder at Kahilipara.
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Logic Diagram:
On the event of loss of the 220k Mirza — Sarusajai Line | & II, the following
elements are to be tripped (CB Opened) to prevent under-voltage scenario at
Guwabhati area:

a. 132kV Sarusajai — Kamakhya Line (CB5)

b. 132kV AIIMS — Kamalpur Line (CB7) (Note: Logic would be same
after the inclusion of Amingaon GSS)

c. Selected 33kV Feeders at Sarusajai GSS
d. Selected 33kV Feeders at Kahilipara GSS

The 132 kV Bus at Sishugram is segregated into two sections, one being fed from
Kamakhya while the other being linked to Kamalpur. The connectivity at Kamalpur is
such that, it is connected either to Kahilipara Grid or to the Rangia Grid. A through LILO
between Kahilipara — Kamalpur — Rangia is not present.

Hence, disconnecting the circuits of 132kV Sarusajai — Kamakhya (CB5) and 132kV
AIIMS — Kamalpur (CB7) would be effective. (The same was verified by Simulation
studies by NERLDC). The later margin of load to be disconnected was decided to be
achieved by tripping of selected 33kV Feeders at Sarusajai and Kahilipara (As per
consent from APDCL)

The loss of 220kV Mirza — Sarusajai Lines I & II should initiate the “Operation of SPS”.
Two major potential events were taken into consideration while designing the SPS.

CASE A: Both CB’s tripped at Sarusajai end

CASE B: AR successful at Sarusajai end, but both CB’s tripped at Mirza end

As per CASE A and CASE B, it is observed that the “SPS OPERATE LOGIC” is to be
configured both at Mirza end and Sarusajai end.

per the above figure, “SPS Operate” signal will also be sent from Mirza end, if both CB’s
are opened at Mirza. Sarusajai upon receiving the signal from Mirza would proceed
further will the logic described below.
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SARUSAIA-

CB OPEN o "3P3 QPERATE
GIAL SEND T

SARUSAJAH] R

CB OPEN

LOGIC 1: TO BE CONFIGURED AT 400KV MIRZA GS§

WIRZA
CHOPEN AND TRIP 132KV SARUSAIAL - KAMAKHYL FEEDER

MIRZA
CBOPEN

“BPE OPERATE" ;
TRIF 33Ky SELECTED FEEDERS AT SARLISA 1A
INTTIATE

SEND "3P5 OPERATE" SIGNAL TO KAHILIPARA
“4PS OPERATE
SIGNAL RECENE
FROM MIRZA

LOGIC & TO BE CONFIGURED AT 220KV SARUSAJAI GSS

TRIF 334V SELECTED FEEDERS AT KAHILIFARA
“3P5 OPERATE" SIGNAL
RECENEFRONSARUSAIA SEND "2PE OPERATE" SIGNAL TOAIME

LOGIC 3 T0 BE CONFIGURED AT 132KV KAHILIPARA G35

8PS OFERATE" BIGNAL

i LK
AECENE FRON KAt LPARL ————TRIP 132V MINS - KAMALPUR FEEDER

LOGIC 4: 70O BE CONFIGURED AT 1126V AIIMS G55

Fig 27: Logic diagrams implemented at 400 kV Mirza, 220 kV Sarusajai, 132 kV
Kahilipara & 132 kV AIIMS

At Sarusajai end

auxiliary contact wirings to the BI (Binary Inputs) of the IED.

which will be latched (closed) when CB Open status (of each CB pole) is high.

terminated to the operating coil of Contact Multiplier Relay circuits (CMR).

(CB5) and 33KV Feeders at Sarusajai will be opened via the CMR circuit.

The “CB Open status” is readily available to the BCU and the distance relays via CB

A separate Binary Output (BO) will be configured in each BCU of Line | and Line 11,

As, both the CB’s of Ckt I and Ckt II are to be opened for initiation of the SPS logic,
an AND logic is achieved by hardwiring the two BO’s in series which is then

When the “SPS Operate” signal will be high, the 132kV Sarusajai — Kamakhya feeder

At the same time a “SPS OPERATE SIGNAL” (utilized by a spare DT circuit) will be
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DT circuit.

Circuit Connection:

send to Kahilipara GSS. At Kahilipara, when the “SPS OPERATE SIGNAL” would
be received, the selected 33kV Feeders would be opened via a CMR circuit and at the
same time, a “SPS OPERATE SIGNAL” would be send to AIIMS GSS via a spare

6. When the “SPS OPERATE SIGNAL” is received at AIIMS GSS, it would trip the
132kV AIIMS — Kamalpur Line (CB7).

7. Hence, all the tripping operation related to the SPS is achieved.

+VE SUPPLY

BCl
SARUSA ALY
L |
L J_
[

BCU
SARUSAIAH
L |
[
L

]

i RN

[
SARUSAIAIN

L | TO DETURBAKCE RECDRDER

e ‘l\

"EPT DPCRATE SIGMAL
SENDTO SARUSALAICES

oPC
SARUEAIALL
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Fig 28: Circuit wiring at Mirza (i.e. Azara) substation
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Fig 29: Circuit wiring at Sarusajai substation
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Use of Contact Multiplier Relays (CMR) in “SPS OPERATE CIRCUIT”

a. The CB open status will be continuously high. As “SPS OPERATE” is utilized via a
“DT send circuit” which is based on CB Open status of both lines at Sarusajai end, so a
self reset mechanism should be adopted to send a DT as prolonged DT send signal will
damage the Protection Coupler equipment.

CMR-1AND CMR- WILL ACT AS SELF

RESET CIRCUIT FOR CMR-3 IOIE:]\)[?;SS[.\'D
Al Al Al
CNRA CMR-2 CMR-3
LR | 2L e | 2L e
_\_ | S— Wg—p—— N 5
| I |
SPSINITIATE —c>—o—\|—o— TT & HE—0 | o— TODT SEND CKT

| +ve—o—|\—o—

Fig 30: Circuit diagram of use of CMR

Upon Activation of the SPS Initiate signal, CMR-1 and CMR-3 will pick up
spontaneously. The path of pickup coil of CMR-3 is through a NC contact of CMR-2. It
can be observed that, the pickup coil of CMR-2 is through an NO contact of CMR-1.
Hence, the sequence of the operation will be as such:

a. CMR-1 picks up. At the same time the signal is extended to CMR-3 through NC contact
of unpicked CMR-2 and CMR-3 picks up.

b. Upon Pickup of CMR-1, the NO contact will be closed and CMR-2 will be picked up.
c. Upon Pickup of CMR-2, the NC contact will be opened and pick up of CMR-3 will be
dropped off.

d. The DT send signal is hence high for a short period of time. On practical realization of
the circuit and simulation of the same, the DT send circuit was high for 18ms which is in
safe limit of the Protection Coupler circuit.

Note: The CMR circuit is necessary because the SPS is based on signal send from one
station to another. Keeping Sarusajai in view, the loss of circuits can also be sensed by
status of 86 relays (for all protection functions except Zone 1 operation). However, 86
relays are not a self-reset equipment. Hence, to include all events of tripping the “CB
Open Status” can be considered an effective signal. As these signals (unlike protection
signals) are continuously high, hence, a DT self-reset hard wired circuit is required to
prevent the healthiness of the Protection Coupler Equipment.
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FIGURE 3: SPS LOGIC IMPLEMENTATION AT 132kV KAHILIPARA GS$
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Fig 31: Circuit wiring at Kahilipara substation

FIGURE 4: SPS LOGIC IMPLEMENTATION AT 132KV AlIMS GSS
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Fig 32: Circuit wiring at AIIMS substation
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PLCC and Optical Fibre Network:

400 KV Mirza
G55

PLCC Network

3,7 | 1s2Kvams

G55
220 KV

Sarusajai G55

.
‘\‘ Optical Network

132 KV
SLDC Kahilipara GSS

Fig 33: PLCC and Optical Fibre Network

Optical Network exists between Sarusajai to SLDC. Same to be dropped down
at Kahilipara.

PDH with E1 Port to be installed in the existing DPC to enable communication
via OPGW

PDH with E1 Port to be installed in the existing DPC to enable communication
via OPGW.

PLCC Network of both 220kV Mirza — Sarusajai I, 1l to be utilized for
redundancy. (Inter Circuit-Coupling available)

At Sarusajai end there are two numbers of PLCC panels for Mirza-Sarusajai line-
I & Il. But as protection coupler of line-I is faulty therefore other panel is used
for both the lines and only M1 relay is considered for protection tripping
purposes. Hence, other panel needs to be revived for implementation of both M1
& M2 relays of both the lines separately.

qq garay /
Original In-
Service Y_ear

July-2023

iR gedich
I9g / Recent
Assessment
Group

AEGCL, NERLDC & NERPC

BT Bl
geien fafd /
Recent
Assessment
Date

Mock testing performed on 23-June-24
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%.4./ Sl. . . &1/
6 gHien & fore TaBfere / Checklist for review \’(\les/
0
I. | Does the scheme describe the intended purposes, conditions, and actions? Yes
Il. | Do the modelling and its intended actions appear to achieve the desired Yes
system performance objectives?
I1l. | Are the actions permissible in accordance with Transmission Planning Criteria | Yes
(or any other applicable criteria)?
IV. | Do the actions satisfy Transmission Planning Criteria? Yes
V. | Has the scheme been assessed within the last 5 years? Yes
VI. | Are the set thresholds of actions appropriate to meet system performance Yes
objectives?
VII. | Isthe logic event-based only (as opposed to partly/fully parameter-based) which | Yes
does not pose high potential for interaction with other schemes in the same
region?
VIII. | Is the effect of inadvertent activation or failure to operate likely to be local (as Yes
opposed to widespread)?
IX. | Are the near-term system plans unlikely to have a significant effect on the Yes
scheme which would warrant its re-assessment (including its continued
need, serving the intended purposes, and meeting current performance
requirements)?
X. | Is the level of redundancy appropriate? Yes
Xl. | Has coordination or adverse interaction with other schemes been evaluated? Yes
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fawg /1tem Fa- wgieeur/ Information Explanation

Sqlﬂh:" DTAH/ | SPS/AS/005: 220 dhdl HIT-HMHRRT SI/AT A8 1 U/ Tripping of 220 kV Misa-

N%rﬁ‘rane Samaguri D/C Line

feaférardf/ | AEGCL, PGCIL

Reporting

party

Fuffeun/ SPS related to tripping of critical lines/corridor

Classificatio

n

e de1/ SPS/AS/005

Reference

No.

Tara gfsbar/ | N/A

Operating

Procedure

feega Igxa/ | To achieve a load reduction at Samaguri area of Assam to enhance the reliability and

Design stability of the Capital area of Assam power system.

Obijectives

REINEN Load reduction of 50-60 MW in capital area of Assam power system on tripping of 220

Operation kV Misa-Samaguri D/C
Description:
Due to tripping of 220 kV Misa-Samaguri D/C, all the 220 kV corridor which is providing
power support to capital area of Assam power system are loaded more than its thermal
rating. Severe low voltage issue may arise and lead to voltage collapse in capital area of
Assam power system.
Load reduction of 50-60 MW at Samaguri area will be required in order to secure the
Capital area of Assam power system.
Network Diagram:

Hrsfe/ — =

Modelling Bhalukpongg

_—
AT XD 64
B S 31 .

Dhe

Fig 34: Network diagram
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Fig 35: Connectivity diagram at Samaguri substation
Triggering of Criteria:

On the event of loss of 220kV Samaguri — Misa Line | & |1, the following elements are
to be tripped to prevent under-voltage scenario in Samaguri area:

i) 132kV Samaguri — SD Nagar Line |
ii) 132kV Samaguri — SD Nagar Line 1l

The loss of 220kV Samaguri — Misa Line I & II should initiate the “Operation of SPS”.
Two major potential events were taken into consideration while designing the SPS.

CASE A: Both CB’s tripped at Samaguri end
CASE B: A/R successful at Samaguri end, but both CB’s tripped at Misa end

As per CASE A and CASE B, “SPS OPERATE LOGIC” configured both at Samaguri
end and Misa end.
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Logic Diagram:

SAMAGURH
CBOPEN — | o "SPS OPERATE"
SAMAGURII | Sng:;{]fgSRE: ™
CBOPEN

LOGIC 1: TO BE CONFIGURED AT 400kV MISA (PGCIL)
(PROPOSED BY AEGCL)

MISA
CB OPEN AND

Cg“g;'E"N— "SPS OPERATE" __ |
INITIATE

HTRIF‘ 132kV SAMAGURI - SD NAGAR LINE |

L—>TRIP 132kV SAMAGURI - SD NAGAR LINE Il

"SPS OPERATE"
SIGNAL RECEIVE
FROM MISA

LOGIC 2: TO BE CONFIGURED AT 220kV SAMAGURI GSS

Fig 36: Logic Diagram implemented at Misa and Samaguri substation

Circuit Connection:

~VE SUPPLY

MCB/SWITCH
DPC MISAL
+VE Supply
s
L BCU MISA
pLcC
801 /
L4
DPC MISAI
/ AT
L BCU MISA-N
pLcc CuR
“SPS OPERATE" SIGNAL )
RECEIVE FROM MISA 802 i 22l e
- s 8 TO 86 TRIP CKT OF 132V
| SAMAGUR! - SD NAGAR LINE-1
TO 86 TR CKT OF 1324V
| SAMAGUR! - SD NAGAR LINE-I
ve _o—l\—o_m DISTURBANCE RECORDER

Fig 37: Circuit Connection Diagram implemented at Samaguri substation

LOGIC CONFIGURATION AT MISA (PGCIL)

AT PGCIL END: “CB Open” status of both Samaguri ckt I & II are fed to the relay via
Binary Inputs. A soft logic (using AND gate) is designed in the PSL “Programmable
Sequential Logic” in the MiCOM relay. The output of the AND gate is linked to a Binary
Output (BO) which is connected with the PLCC protection coupler. The drop-off time
of the Binary Output when the AND logic is high is kept at 50ms. If both the CB’s of
Samaguri Line I & II are detected in OPEN State, the Logic is fulfilled and a “DT signal”

is sent to Samaguri for initiating the SPS operation.
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RESTORATION OF THE SYSTEM POST OPERATION OF THE SYSTEM
PROTECTION SCHEME (SPS)

For restoration of the lines the following cases may be applicable:
Case I:

If both the lines are restored within the stipulated time 132kV Samaguri- Sankardevnagar
I&I1 will be charged normally.

Case Il:

If only one of the 220kV line is restored charging of 132kV Samaguri- Sankardevnagar
may be done keeping into account the real time loading, also Load of the Diphu feeder
may be shifted to Bokajan and Morigaon feeder which is generally fed from Khaloigaon
may be shifted to Baghjap which would help in reducing the line load.

Case Il

If both the 220kV lines are not restored, then until the lines are charged, the load of Diphu
feeder may be shifted to Bokajan, load of Morigaon feeder may be shifted to Baghjap
and load of Lumding feeder may be shifted to Diphu.

However, all switching operations as mentioned above are subjected to real time grid
condition and situations best known to the system operator.

Tq a1 ay /
Original In-
Service Year

July-2023

gTierT Hedich
T9g / Recent
Assessment
Group

AEGCL, PGCIL, NERLDC & NERPC

BTd Bl
Tein fafd /
Recent
Assessment
Date

Mock testing performed on 23-June-24
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%.4./ SI. . . &l
o & & ol Sahiere / Checklist for review \’(\les/
0
I. |Does the scheme describe the intended purposes, conditions, and actions? Yes
Il. Do the modelling and its intended actions appear to achieve the desired Yes
system performance objectives?
I1l.  |Are the actions permissible in accordance with Transmission Planning Criteria Yes
(or any other applicable criteria)?
IV. |Do the actions satisfy Transmission Planning Criteria? Yes
V. |Has the scheme been assessed within the last 5 years? NA
VI. |Are the set thresholds of actions appropriate to meet system performance Yes
objectives?
VII. |Is the logic event-based only (as opposed to partly/fully parameter-based) which | Yes
does not pose high potential for interaction with other schemes in the same
region?
VIII. [Is the effect of inadvertent activation or failure to operate likely to be local (as Yes
opposed to widespread)?
IX.|Are the near-term system plans unlikely to have a significant effect on the | Y€S
scheme which would warrant its re-assessment (including its continued need,
serving the intended purposes, and meeting current performance
requirements)?
X. |Is the level of redundancy appropriate? Yes
X1. Has coordination or adverse interaction with other schemes been evaluated? Yes
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fawa /Item

a1 WEIHIT/ Information Explanation

IS T AH /

Scheme %/ooa: 220 $dl SYRI-AHNS Qe Fibe & fbE Tt dfbe @1

Name e/ Outage/tripping of any one circuit of 220 kV Balipara-Sonabil D/C

faifémaréf/ | AEGCL

Reporting

party

Fuffeun/ SPS related to tripping of critical line / corridor

Classificatio

n

Ty I/ SPS/ AS/006

Reference

No.

e ufsbar / | NIA

Operating

Procedure

f&9eT 35 | To avoid loading/ cascade tripping of critical lines to enhance the reliability and

/ Design stability of the Capital area of Assam power system.

Obijectives
Load reduction of 90 MW in Sonabil area of Assam power system on tripping of

e / 220 kV Misa-Sonabil D/C and disconnection of 220 kV Sonabil-Samaguri D/C

Operation in case of tripping of any one circuit of 220 kV Balipara-Sonabil Lines.
Description:
220 kV Balipara-Sonabil D/C Line acts a critical element for reliable power supply to
capital area of Assam power system. N-1 contingency not satisfied by 220 kV Balipara-
Sonabil D/C line during peak hour when combined loading of this lines exceeding 270
MW. The potential tripping of any one circuit of the 220 kV Balipara- Sonabil D/C line
could lead to a cascading effect, affecting the capital area of Assam power system. Also,
the tripping of 220kV Sonabil — Balipara D/C line impact the reliable power supply to
radially connected areas from Sonabil Grid Substation namely 132kV Depota, 132kV

Hrsfer/ Ghoramari, 132kV Rowta, 132kV Dhekiajuli, 132kV Tezpur and 132kV Tangla (132kV

Modelling network is kept in radial configuration as synchronizing the same with Rangia Grid pose

potential threat of overloading of Rangia 2x100MVA ICTs).
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Network Diagram:

Dikshi N Le
- enga Itanaga
Chimp

b1
W

8

MAisa

W

Fig 38: Network diagram

Triggering of Criteria:
Two sets of Triggering criteria implemented under the SPS scheme at Sonabil are

elaborated below.

Criteria | (When loading of any one of the 220 kV Balipara- Sonabil D/C
crosses 630 A):

Outage/tripping of any one of the 220 kV Balipara- Sonabil D/C line may lead to
loading of more than 630 A in the remaining line.

Scheme will operate the SPS under detection of 630 A by the Definite Time
Overcurrent relay (50) implemented at the Sonabil end of the 220 kV Balipara-
Sonabil D/C line will reduce the line loading by opening the CB’s only at the
Sonabil end for 220 kV 220 kV Sonabil —Samaguri D/C line. Time delay of 1700
msecs incorporated so as to avoid the SPS operation during successful
Autorecloser in the 220kV Sonabil — Balipara D/C line.

Logic Diagram:

DEFINITE TIME OVERCURRENT
OFPERATE BALIPARA-

{(I=630A for 1700ms) SPS OPERATE

"TRIP SAMAGURI LINE | & II”

DEFIMNITE TIME OVERCURRENT
OPERATE BALIPARA-I
(1=630A for 1700ms)

Fig 39: Logic diagram implemented at Sonabil
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220kV BALIPARA 220kV SAMAGURI

| = 630A

Chtl Ckt I @ Cktl Cktl

CB1 CB2 220kV SONABIL

23100V A,
220/132kV ICTs

Fig 40: SLD at Sonabil

+ve supply

DC FOR SWITCHING
MCB ON/OFF OF SPS
MAIN-1 RELAY
BALIPARA-
aEn T
R AT Al
Bo.22 | o~ CMR-1 CMR-2
A2} ve A2—-ve
T T
1 1
MAIN-1 RELAY +ve o— T 5TO 86A SMGH +ve 0—"T——0TO 868 SHIG-
BALIPARA-II +ve o—— ——0TO BEA SMGHI #V8 o "0 TO 868 SHIG_
— L
\ tveo— M—o'REGISTERDR  +veo— b *REGISTER DR
BO.22 PR o— T 5
| |
1

BINARY INPUT-10 (BL.10) OF THE MAIN-1 RELAYS (SIEMENS 75.J522) WILL BE USED TO REGISTER THE DR UPON SPS OPERATION
BI.10 OF SMG-1 WILL BE USED FROM NO CONTACT OF CMR-1
BI.10 OF SMG-II WILL BE USED FROM NO CONTACT OF CMR-2

Fig 41: Connection diagram at Sonabil

Criteria Il (Tripping of both the 220 kV Balipara- Sonabil D/C Lines):
Outage/tripping of both the 220 kV Balipara- Sonabil D/C line will result in the
feeding of the total load of Depota, Ghoramari, Rowta, Dhekiajuli, Tezpur and
Tangla area from 220kV Sonabil — Samaguri D/C lines. This condition is
vulnerable for 220kV Samaguri — Misa D/C lines and interconnectivity of
Samaguri with Guwahati (Capital) area.

To avoid the overload tripping of 220kV Samaguri — Misa D/C lines has to
achieve by controlled load shedding of around 90 MW in the radially feed 132
kV substations to safeguard the Sonabil transmission network. The shedding
would be achieved by tripping of 33kV Outgoing Feeders (DISCOM) at the
downstream 132kV Substations. The exchange of SPS tripping signals would be
achieved by using spare codes of the PLCC protection coupler in the 132kV
Lines.
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Criteria 1l also covers the successful Autorecloser operation at the Sonabil end
and tripping of both the circuits at the Balipara end.

-
220KV BALIPARA | 220KW SAMAGURIE

'
' VHEM CE1
B I AMND CB2 ARE
N ! TTRIPPED, THE
! ! TOTAL LOAaD
' ' r

et | Chet 11 = Chet 11 | L Drasnrr
' ' SARLAGILIRI
' 1
' '
' 1

cea ce= . L 220KV SOMABIL

—

—————————

— cCB CLOSED
231 00PN A
220/132KW ICTs
- cB TRIPPED
AZZHW SOMNABIL
132KV
G HORA A RE
122w DEPOTA

A32KW
DHEMLAJULE

1IN
ROWW T A

EEETR :
slPAJHAﬁI

|
A B

RAMGLA,
TRANGLA AMD SIPAJHAR ARE KEPT SEPARATED o |

Fig 42: SLD at Sonabil

Logic Diagram:

BALIPARA-ICB R PH OPEN STATUSHIGH ———

BALIPARA-ICBY PH OPEN STATUSHIGH

BALIPARA-ICB B PH OPEN STATUSHIGH ——

AND “SPS OPERATE”

BALIPARA-II CER PH OPEN STATUSHIGH ——

BALIPARA-II CBYPH OPEN STATUSHIGH ——

}
—
}

BALIPARA-II CBB PH OPEN STATUSHIGH ——

Fig 43: Logic Implemented at Sonabil end for 220 kV Balipara | & Il Lines

SONABIL-1
CBOPENSTATUS “HIGH" ™~ SEND “SPS OPERATE”
SONABIL-2 AND COMMAND TO SONABIL
CB OPEN STATUS "HIGH"——

Fig 44: Logic to be configured at Balipara end for 220 kV Sonabil 1 & 11 Lines
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Connection Diagram

BALIPARA-I
SIEMENS 7SA522
MAIN-1
BO.23WILL BE
UNLATCHED
FOR 30ms
VHEN BOTH BO.23
CB's ARE OPEN -
+E
DCMCB

**5PS5 RECEIVED
FROM BALIPARA
REFER FIGURE 12

* THE SPS OPERATE SIGNAL
WILL BE SHARED VIAPLCC
SIMILARLY

BALIPARA-II
SIEMENS 7SA522
MAIN-1

CB OPEN STATUS OF
LINE-II TO BE WIRED
FROM MAIN-1 OF
BALIPARA-I TO MAIN-1
OF BALIPARA-I

SPS5 SEND *VE

=

—

\

PROTECTION PROTECTION Al
COUPLER COUPLER
"DEPOTA "SONABIL
PANEL" AT PANEL" AT | az| -VE
SONABIL END DEPOTA END i
SVE % TO PLCC OF DEPOTA-
ROWTA %
SVE O—— TO TRIP 33kV FEEDERS

wE— o5 ToDisTURBANCE

! RECORDER
|

Fig 45: Connection Diagram (Triggering Criteria-Il)

Exchange of “SPS Operate” signals:

1. TO BE CONFIGURED AT SONABIL

SPS OPERATE
HIGH AT SONABIL

TRIP SELECTED
33kV FEEDERS

J N 1
"SPS SEND" TO DEPOTA: “8PS SEND” "SPS SEND" TO GHORAMARI
TO FUTURE BAY
(IF ANY)
2.TO BE CONFIGURED AT DEPOTA
"SPS RECEIVE" AT DEPOTA "SPS RECEIVE" AT GHORAMARI
TRIP SELECTED "SPS SEND” "SPS SEND” TRIP SELECTED "SPS SEND" TO DEPOTA
33kV FEEDERS TO ROWTA TO DHE‘K‘A«JUU 33kV FEEDERS  (Two roufes fo Depota for redundancy)
I
S T08E 7 %\y 5.TO BE CONFIGURED AT GHORAMARI
CONFIGURED AT »5pg RECEIVE" "SPS RECEIVE"
ROWTA AT ROWTA AT DHEKIAJULI
6. TO BE
CONFIGURED AT
TRIP SELECTED "SPS SEMD" TRIP SELECTED |DHEKIAJULI
33kV FEEDERS TO TANGLA 33kV FEEDERS
T
. N4 . NOTE:
SPS RECEIVE "SPS SEND" AND "SPS RECEIVE" TO BE
AT TANGLA USED BY SPARE CORE OF THE

PROTECTIOMN COUPLER.
CONFIGURATION SAME AS THAT OF "DT
SEMD/RECEIVE™ SIGMNAL

4. TO BE CONFIGURED AT TANGLA

Fig 46: Exchange of “SPS Operate” signals between substation and 33kV trip
operations

NOTE: In case of loss of carrier healthiness in any of the downstream lines (viz.
132kV Sonabil - Depota, 132kV Sonabil — Ghoramari, 132kV Depota — Rowta,
132kV Rowta — Tangla, 132kV Depota — Dhekiajuli), the 132kV Incomer CB
will be tripped at the connecting sub-station end.
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“SPS OPERATE” SIGMNALRECEIVED
FROM SOMNABILEND AT DEPOTA GSS

1

1S CARRIER
COMMUMNICATION
HEALHTY IN
132kV DEPOTA —
ROWTA LINE?

1. TRIPSELECTED 33kV
FEEDERS

2. TRIP132kV DEPOTA

—ROWTALINE

1. TRIP SELECTED 33kV
FEEDERS

2. SEND“SPS OPERATE"™

SIGNALTO ROWTA

YES

Fig 47: SPS Logic in downstream substation considering the healthiness of
Carrier Channel

List of the 33 kV Feeders to be tripped during successful operation of the SPS at
Sonabil:

[ pepota | [ GHORAMARI | [ DHEKIAIULI ROWTA TANGLA
[ AIRFORCE ] [ HAMCHARA ] MAIBAT KALAIGAON
[ GOHORDOUL ] [ PATAMIALI ] BORSOLA PAMNERI
[ SOMABIL ] [ JAMUGURI ] MUJIBARI TANGLA
[ TEZPUR 3 ] [ DABUR ] SIMNGRI 14MNMW
[ Laxmnmere | [ 1s.emw | oMW

MISSAMARI

TEZPURTWHN

mA

DHEKLAIULI

PISSMIRICWVL

28.83MW

~
]

| TOTAL SHEDDING = 94.4MW |

Fig 48: List of the 33 kV Feeders to be tripped during successful operation of
the SPS at Sonabil

T Har v /
Original In-
Service Year

2024

e

Hdlh
I9g / Recent
Assessment
Group

AEGCL, NERLDC & NERPC

K
g fafd /
Recent
Assessment
Date

NA
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%3Sl . . g/
o gHiler o fore Ibfere / Checklist for review YNes/
0
I.  |Does the scheme describe the intended purposes, conditions, and actions? Yes
Il. Do the modelling and its intended actions appear to achieve the desired Yes
systemperformance objectives?
I11. |Are the actions permissible in accordance with Transmission Planning Criteria Yes
(or any other applicable criteria)?
IV. Do the actions satisfy Transmission Planning Criteria? Yes
V. [Has the scheme been assessed within the last 5 years? NA
VI. |Are the set thresholds of actions appropriate to meet system performance Yes
objectives?
VII. |Is the logic event-based only (as opposed to partly/fully parameter-based) which | Yes
does not pose high potential for interaction with other schemes in the same
region?
VIII. [Is the effect of inadvertent activation or failure to operate likely to be local (as Yes
opposed to widespread)?
IX. |Are the near-term system plans unlikely to have a significant effect on the Yes
scheme which would warrant its re-assessment (including its continued need,
serving the intended purposes, and meeting current performance
requirements)?
X. |Is the level of redundancy appropriate? Yes
XI. " Has coordination or adverse interaction with other schemes been evaluated? Yes
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Iv. |OTQR # .9 .Td / SPS in Manipur:

faw /Item a1 WEIHI0T/ Information Explanation
AT DT | 5pova01: 400 Fd T FIRT-EHT Cgxl Fibe aeT § GRISVRRAT /

ﬁ(;f;ﬁ(rene Outage/tripping of 400 KV New Kohima — Imphal D/C Line

feafémarct/

Reporting NERTS(PG)

party

TPy './ . SPS related to under voltage condition

Classification

e e/

Reference SPS/MA/001

No.

BEISERIEZN]

Operating NA

Procedure

|D?e.sli5 0 e / Prevent extremely low voltage problem at Manipur power system due to the

19N outage of 400 kV New Kohima — Imphal D/C Line.

Obijectives

N / Disconnection of both 125 MVVAR and 80 MVVAR Bus Reactor at Imphal (PG)

Operation
Description: Tripping of 400 kV New Kohima — Imphal (PG) D/C will lead to
the tripping of 125 MVAR and 80 MVAR Bus Reactor at Imphal(PG) to
prevent extremely low voltage problem at Manipur power system. This scheme
will be helpful while taking shutdown of 400 kV Silchar (PG) — Imphal (PG)
D/C.
Network Diagram:

Hrsfe/

Modelling

Haflong (AS)
>
‘{‘v:f ng(PG)

angsh

S > o1 R R aimukh a S o ffew Moreh(MA)
P Thanlon SR Tamu (ESE, Myanmar)
rabi > LA

Fig 49: Network diagram




Triggering of Criteria:

Opening of Main & Tie CB at Imphal (PG) for 400 kV New Kohima — Imphal (PG) D/C
line leads to the activation of SPS scheme at Imphal(PG). This will result into the
tripping of 125 MVAR and 80 MVAR Bus Reactor at Imphal(PG) to prevent
extremely low voltage problem at Manipur power system.

Logic Diagram:

MICOM P442 21 outputs - Programmable Logic

20

D)
—
DGRl >

\ Quipul Contlact ‘

100
[ DY oodiess > pwell
1 100
[ D Sl > - ] pwell
[ oGusify > =
pok-up [T [
= 4]
P B> B I
1]

[l TEGEREY D

| SPS |

-
|

Fick.Up =i

00 -
. Dwell "0 BTy
0

" BERE
FFH_BSEEET >

DOB #0078

Figure 50: SPS Logic Diagram at 400 kV Imphal (PG)

T Har ay /
Original In-
Service Year

Not known

BIierT Jedich
I8 / Recent
Assessment
Group

PGCIL, NERLDC & NERPC

NREAE SICE]
fafy / Recent
Assessment
Date

NA
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%3Sl . . g/
o gHiler o fore Ibfere / Checklist for review YNes/
0
I.  |Does the scheme describe the intended purposes, conditions, and actions? Yes
Il. Do the modelling and its intended actions appear to achieve the desired Yes
systemperformance objectives?
I11. |Are the actions permissible in accordance with Transmission Planning Criteria Yes
(or any other applicable criteria)?
IV. Do the actions satisfy Transmission Planning Criteria? Yes
V. [Has the scheme been assessed within the last 5 years? NA
VI. |Are the set thresholds of actions appropriate to meet system performance Yes
objectives?
VII. |Is the logic event-based only (as opposed to partly/fully parameter-based) which | Yes
does not pose high potential for interaction with other schemes in the same
region?
VIII. [Is the effect of inadvertent activation or failure to operate likely to be local (as Yes
opposed to widespread)?
IX. |Are the near-term system plans unlikely to have a significant effect on the Yes
scheme which would warrant its re-assessment (including its continued need,
serving the intended purposes, and meeting current performance
requirements)?
X. |Is the level of redundancy appropriate? Yes
XI. " Has coordination or adverse interaction with other schemes been evaluated? Yes
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v. BUTay ¥ TH W, / SPS in Meghalaya:

fawa /1tem a1 Weteur / Information Explanation

Srs T/ | SPS/ME/00L: 132 Shdl WeilgRATe (Giof)- GellBRATE GIERT Hiche wTgH o bl Teb

Scheme gfhe BT HIB%E/IEAIEI" / Outage/tripping of any one circuit of the 132 kV Khliehriat

Name (PG)- Khliehriat D/C line

feafémarct/

Reporting MePTCL

party

Fffeu/ . R _

Classification SPS Related to Tripping of Critical Line(s)/Corridor

e e/

Reference SPS/ME/001

No.

SEISERIEZIN]

Operating N/A

Procedure

Désis N =zl To reduce overloading of 132 kV Khlieriat(PG)-Khlieriat D/C Line by load shedding

>1gn at 132 KV Mustem substation

Obijectives

He I{ Disconnection of 33 kV feeders at Mustem substation to shed 20-25 MW load

Operation '
Description:
N-1 contingency not satisfied by the 132 KV Khliehriat (PG)-Khliehriat(ME) D/C line
as the loading of the 132 KV Khliehriat (PG)-Khliehriat(ME) D/C line is expected to
be in the range of 90-110 MW under the condition of atleast 2*50 MW and 1*25 MW
generation of Kopili & Khandong power station.
Hence, the SPS scheme envisages shedding of 20-25 MW load at 132 KV Mustem
substation in the event of tripping of any circuit of 132 KV Khliehriat (PG)-
Khliehriat(ME) D/C line.

Hrsfe/

Modelling
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Network Diagram:

Triggering of Criteria:

Logic Diagram:

Fig 51: Network diagram

N W.L.L\J.l}
1a 2 1
9 NEHU opfli
e s NEIGRTHM Khand
/) SWwShillo
< &
fawngap oM :
KhlichritwQG) iehriat(} L)
6 y G
Myntdu Leshk ums h 1 Haﬂong
DNCE 1
- UM Haflong(]

LTSIV Khlishriat
ss

Fig 52: Implemented at Khliehriat((ME) end for 132 KV Khliehriat (PG)-

Khliehriat D/C lines

qq garay /
Original In-
Service Ygar

13-Feb-2024

iR gedich
I9g / Recent
Assessment
Group

MePTCL, PGCIL, NERLDC & NERPC

BT Bl Hedich

fafdr / Recent
Assessment
Date

Mock testing performed on 22-Nov-24
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%3Sl . . g/
o gHiler o fore Ibfere / Checklist for review YNes/
0
I.  |Does the scheme describe the intended purposes, conditions, and actions? Yes
Il. Do the modelling and its intended actions appear to achieve the desired Yes
systemperformance objectives?
I11. |Are the actions permissible in accordance with Transmission Planning Criteria Yes
(or any other applicable criteria)?
IV. Do the actions satisfy Transmission Planning Criteria? Yes
V. [Has the scheme been assessed within the last 5 years? NA
VI. |Are the set thresholds of actions appropriate to meet system performance Yes
objectives?
VII. |Is the logic event-based only (as opposed to partly/fully parameter-based) which | Yes
does not pose high potential for interaction with other schemes in the same
region?
VIII. [Is the effect of inadvertent activation or failure to operate likely to be local (as Yes
opposed to widespread)?
IX. |Are the near-term system plans unlikely to have a significant effect on the Yes
scheme which would warrant its re-assessment (including its continued need,
serving the intended purposes, and meeting current performance
requirements)?
X. |Is the level of redundancy appropriate? Yes
XI. " Has coordination or adverse interaction with other schemes been evaluated? Yes
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fawg /I1tem

gt =St/ Information Explanation

gm‘rg?m/ SPS/ME/002: 132 Bl UR@T - WATGIRAIC GIg<l Hihe AIg- o [l TP Widhe &l
Name 3 BéGlllaltl" / Outage/tripping of any one circuit of 132 kV Leshka — Khliehriat D/C Line
shil MePGCL

Reporting €

party

I E. I./ . SPS related to Safe evacuation of Generation

Classification

e g/

Reference SPS/ME/002

No.

SEISERIEZIN]

Operating N/A

Procedure

Désis N &l Tripping a unit will alleviate the load on the 132 kV Leshka—Khliehriat circuit, thereby

>1gn enhancing the reliability and operational stability of Leshka generation.

Obijectives

il I{ Disconnection of One Unit of Leshka HEP

Operation
Description: Under the full generation of Leshka Generation (3*42 = 126 MW), if one
circuit of 132 kV Leshka — Khliehriat D/C trips/goes under outage, the full generation could
not be evacuated via a single line of 132 kV Leshka — Khliehriat line. Therefore, reduction of
generation of Leshka is required and the following action is undertaken through this SPS
scheme.
The implemented SPS would trip Unit | at Leshka HEP if any one circuit of 132 kV Leshka
— Khliehriat D/C trips during the availability of all the three units at Leshka HEP. Hence,
reliability of Leshka generation shall increase.

. Network Diagram:
A/ J
Modelling

[ O — b
Ma([-}lyn Spy ,A'rl e
\\
—_geiaviien >(‘7

~Khandong

East Khasi
Hills

7> Cherrapunji (Sohra)

LADESH

Silchar

Fig 53: Network diagram
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Triggering of Criteria:

With all three units of Leshka HEP in operation, the tripping of the circuit breaker (CB) of
any circuit at Khliehriat (MePTCL) on the 132 kV Leshka—Kbhliehriat D/C line will activate
the scheme that trips Unit I at Leshka HEP. This ensures the safe evacuation of power from
Units 2 and 3 using the remaining single circuit.

Logic Diagram:

Fig 54: Logic diagram implemented at Leshka

Fig 55: Connection diagram at Leshka




Fig 56: Hardwire diagram at Leshka

T a1 ay /
Original In-
Service Year

29-May-24

HIRCIEGICE]
T9g / Recent
Assessment
Group

MePGCL, NERLDC & NERPC

gId i
qeichT o /
Recent
Assessment
Date

13-Dec-24
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.4,/ Sl.

o geitef o fore Iafere / Checklist for review I/A1/Yes/No
I.  Does the scheme describe the intended purposes, conditions, and Yes
actions?
Il. Do the modelling and its intended actions appear to achieve the Yes
desired systemperformance objectives?

I1l.  |Are the actions permissible in accordance with Transmission Planning Yes
Criteria (or any other applicable criteria)?

IV. Do the actions satisfy Transmission Planning Criteria? Yes

V. |Has the scheme been assessed within the last 5 years? NA

VI.  |Are the set thresholds of actions appropriate to meet system performance | Yes
objectives?

VII. |Is the logic event-based only (as opposed to partly/fully parameter-based) | Yes
which does not pose high potential for interaction with other schemes in
the same region?
VIII.  [Is the effect of inadvertent activation or failure to operate likely to be local | Yes
(as opposed to widespread)?

IX." " |Are the near-term system plans unlikely to have a significant effect on Yes
the scheme which would warrant its re-assessment (including its
continued need, serving the intendedpurposes, and meeting current
performance requirements)?

X.|lIs the level of redundancy appropriate? Yes

Xl Has coordination or adverse interaction with other schemes been | Yes

evaluated?
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vi. AN # W.Tﬁ.w. SPS in Nagaland:

faw /1tem a1 WEIHIT/ Information Explanation
Srs /| SPS/NA/00L: 132 dhdl GHTGR (Tioi)-dHIGR (TTY) <I6xT Hiche a3 o fobdll Tob
Scheme fthe &1 3ATIeal/feftT / Outage/tripping of any one circuit of 132 kV Dimapur(PG)-
Name Dimapur(NA) D/C Line
fqiférardf/ | DoP, Nagaland
Reporting
party
Jeifepul/ SPS related to tripping of critical line / corridor
Classificatio
n
T e/ SPS/NA/001
Reference
No.
Tare gfsbar/ | N/A
Operating
Procedure
feemga Ig=a/ | Uninterrupted power supply to the Dimapur area of Nagaland.
Design
Obijectives
AT / Disconnection of the load at 66 kV Power House and 33 kV Metha at Dimapur(NA)
Operation
Description:
Nagarjan i.e. Dimapur State substation is connected with rest of the grid through 132 kV
Dimapur(PG)- Dimapur (Nagarjan) 1 & 2 Line.
Dimapur area of the Nagaland power system is radially connected with 132 kV
Dimapur (PG)-Dimapur(NA) D/C Line. Loading profile of Jun’23 — Oct-23
_ shows N-1 contingency of any one circuit not satisfied most of the time as the
SIS "/_ combine loading was above 85 MW for 22% of times and above 80 MW for 35%
Modelling of times

This SPS ensures the safe operation of the grid by disconnection of selected load at
Nagarjan area, thus protecting the 132 kV Dimapur PG lines from potential overloading.
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Network Diagram:

Fup

s D .
“FurkatingA ractio

W,
athar
30

L) New Kohms

4

!
=1
(f
118 % 46

o Mo

Philimi

unhebof

)

NAGALA]

iephobozou

74

a

Fig 57: Network diagram

Single Line Diagram of 132/66/33/11 KV Nagarjan Sub-Station
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Triggering of Criteria:

Fig 58: SLD of 132/66/33/11 kV Dimapur (Nagarjan) substation

Whenever the current flow in either of the 132 kV Dimapur-Dimapur (Nagarjan) 1&2
Line crosses 390 A, a signal will be generated and trip the circuit breaker of 66 kV Power
house and 33 kV Metha feeder from Dimapur (Nagarjan).
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Logic Diagram:

(Pickup: 3904, Td: 1.7 sec)

50 Relay Trip

AND

SPS Operated

Fig 59: Logic diagram implemented at Dimapur(Nagarjan) substation
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Fig 60: Hardwire diagram implemented at Dimapur(Nagarjan) substation

T a1 ay /
Original In-
Service Y_ear

28-Feb-2024

gIierT gedich
IHg / Recent
Assessment
Group

DoP, Nagaland, PGCIL, NERLDC & NERPC

BT Bl
geien fafd /
Recent
Assessment
Date

Mock testing performed on 26-Sept-24
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%.4./ Sl. . . &1/
6 gHien & fore TaBfere / Checklist for review \’(\les/
0
I. |Does the scheme describe the intended purposes, conditions, and actions? Yes
Il. Do the modelling and its intended actions appear to achieve the desired Yes
systemperformance objectives?
I1l.  |Are the actions permissible in accordance with Transmission Planning Criteria Yes
(or any other applicable criteria)?
IV. |Do the actions satisfy Transmission Planning Criteria? Yes
V. [Has the scheme been assessed within the last 5 years? NA
VI. |Are the set thresholds of actions appropriate to meet system performance Yes
objectives?
VII. |Is the logic event-based only (as opposed to partly/fully parameter-based) which | Yes
does not pose high potential for interaction with other schemes in the same
region?
VIII. [Is the effect of inadvertent activation or failure to operate likely to be local (as Yes
opposed to widespread)?
IX. |Are the near-term system plans unlikely to have a significant effect on the Yes
scheme which would warrant its re-assessment (including its continued need,
serving the intended purposes, and meeting current performance
requirements)?
X. lIs the level of redundancy appropriate? Yes
Xl. " Has coordination or adverse interaction with other schemes been evaluated? Yes

79




VII.

AT Ad v diwa/ SPS in Tripura:

fawg /Item AT |W¥tHRor/ Information Explanation
AT BT/ | Sps/TR/001: HME® (HGe!) AR Wi § fooldl &1 JqRIed o / Secure
Scheme .
Name evacuation of power from the Monarchak (NEEPCO) Power Plant
Monarchak (NEEPCO)
o aref/
Reporting
party
grffepzun/ SPS related to Safe evacuation of Generation
Classification
e de1/ SPS/TR/001
Reference
No.
TareH ufsar/ | N/A
Operating
Procedure
fEss 32w / To prevent a blackout at the Monarchak power station and ensure the safe evacuation of
Dési N power from the GTG at Monarchak, with a capacity of 65.42 MW, in the event of a trip
Obi 9 ) on either the 132 kV Monarchak—Rokhia line or the 132 kVV Monarchak—Udaipur line,
Jectives when the combined GTG+STG generation exceeds 65 MW.
REINGE Tripping of STG at Monarchak (NEEPCO) power plant
Operation
Description:
The Monarchak power station, with an installed capacity of 101 MW (65.42 MW from
GTG and 35.58 MW from STG), is connected to the NER Grid through the 132 kV
Monarchak—Rokhia line and the 132 kV Monarchak—Udaipur line. According to
TSECL, the evacuation lines have a loading capacity of 65 MW each.
Network Diagram:
mbas
arsfe/ TRIPNRA
Modelling

Fig 61: Network diagram
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Triggering of Criteria:

When all units of Monarchak are operational, and the total generation exceeds 65 MW,
the outage of either the 132 kV Monarchak—Rokhia line or the 132 kV Monarchak—
Udaipur line should trigger the tripping of the STG at Monarchak to ensure the safe

evacuation of power from the generating station.

Logic Diagram:

132 kV Monarchak -

Fokhia Line trips

132 kV Monarchak -

Udzipur Line trips

Load more than 65
MW

SPS kept on

Trip signal
sent to 5TG

Fig 62: Logic diagram implemented at Monarchak Power Plant

T Har v /
Original In-
Service Year

19-Jan-22

BlieraT Hedich
I8 / Recent
Assessment
Group

NEEPCO, TSECL, NERLDC & NERPC

K
g fafd /
Recent
Assessment
Date

NA
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. 4./ Sl.

gI/A1/

6 gHiler o fore Ibfere / Checklist for review Yes/N
0
I.  |Does the scheme describe the intended purposes, conditions, and actions? Yes
Il. Do the modelling and its intended actions appear to achieve the desired Yes
systemperformance objectives?
I11. |Are the actions permissible in accordance with Transmission Planning Criteria Yes
(or any other applicable criteria)?
IV. Do the actions satisfy Transmission Planning Criteria? Yes
V. [Has the scheme been assessed within the last 5 years? NA
VI. |Are the set thresholds of actions appropriate to meet system performance Yes
objectives?
VII. |Is the logic event-based only (as opposed to partly/fully parameter-based) which | Yes
does not pose high potential for interaction with other schemes in the same
region?
VIII. [Is the effect of inadvertent activation or failure to operate likely to be local (as Yes
opposed to widespread)?
IX. |Are the near-term system plans unlikely to have a significant effect on the Yes
scheme which would warrant its re-assessment (including its continued need,
serving the intended purposes, and meeting current performance
requirements)?
X. |Is the level of redundancy appropriate? Yes
XI. " Has coordination or adverse interaction with other schemes been evaluated? Yes
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fawg /1tem

AT WBIH0T/ Information Explanation

oA b1 A/ | SPS/TR/002: 400 bl H TR (T¢1Ea) -Uich dRT (TACIUA) GlgRl Hicbe dlg b
Scheme %:ﬁ Hé%{ T 3M3ed C / Outage/ tripping of both circuits of 400 kV SM
Name Nagar(NTL) -PK Bari(NTL) D/C Line

faifémardf/ | NTL (Indi-grid)

Reporting

party

Ffferzur/ SPS related to under voltage condition

Classification

Taf gerr/ SPS/TR/002
Reference
No.
TareH ufssar/ | N/A
Operating
Procedure
fewmsT e/ | To prevent under voltage situation at SM Nagar(NTL) and nearby areas of Tripura
Design power system after tripping of 400 kV SM Nagar(NTL) -PK Bari(NTL) D/C Line
Obijectives
T / Tripping of both the 2 x 125 MVAR Bus Reactors at SM Nagar (NTL)
Operation
Description:
400 kV SM Nagar (NTL) SS provides alternate path for evacuation of 726 MW
generation of Palatana (OTPCL) via 400 kV Palatana- S M Nagar (NTL) - P K Bari
(NTL)- Silchar(PG).
Also, 400 kV S M Nagar(NTL) substation connected to 132 kV S M Nagar(TSECL) via
132 kV S M Nagar(NTL)- S M Nagar(TSECL) S/C line. 132 kV S M Nagar (TSECL)
is the drawl point for Comilla area of Bangladesh power system.
Network Diagram:
Modellin e ‘%; ==
9 N ks

ANGLAD

ORAM

'Slihaw an|
T2 e

¢ W i)
~ Lund:

Fig 63: Network diagram
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Triggering of Criteria:

Outage/tripping of both circuits of 400 kV SM Nagar-PK Bari D/C will trip 2 x 125
MVAR Bus Reactors at SM Nagar (NTL) to prevent under voltage situation at S M

Nagar (NTL) and nearby areas of Tripura Power system. Logic will also operate in case

of the outage of any one circuit and tripping of the other circuit.

Logic Diagram:
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Fig 64: Logic diagram implemented at Surajmaninagar(NTL) substation

T Har v /
Original In-
Service Year

24-Mar-2021

BRI Jedich
g / Recent
Assessment
Group

NTL (IndiGrid), NERLDC & NERPC

K
Tedich fofd /
Recent
Assessment
Date

Mock testing performed on 05-Aug-24
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ﬁf‘l Sl. e o forg dahfere / Checklist for review 6T/7’T\{(\)(es
I. |Does the scheme describe the intended purposes, conditions, and actions? Yes
Il. Do the modelling and its intended actions appear to achieve the desired Yes
systemperformance objectives?
I1l.  |Are the actions permissible in accordance with Transmission Planning Criteria | Yes
(or any other applicable criteria)?
IV. |Do the actions satisfy Transmission Planning Criteria? Yes
V. [Has the scheme been assessed within the last 5 years? NA
VI. |Are the set thresholds of actions appropriate to meet system performance Yes
objectives?
VII. |Is the logic event-based only (as opposed to partly/fully parameter-based) which | Yes
does not pose high potential for interaction with other schemes in the same
region?
VIII. [Is the effect of inadvertent activation or failure to operate likely to be local (as Yes
opposed to widespread)?
IX." |Are the near-term system plans unlikely to have a significant effect on the Yes
scheme which would warrant its re-assessment (including its continued
need, serving the intended purposes, and meeting current performance
requirements)?
X. lIs the level of redundancy appropriate? Yes
Xl. " Has coordination or adverse interaction with other schemes been evaluated? | Yes
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fawa /1tem AT WBIHI0T/ Information Explanation
gIoAT BT/ | SPS/TR/Q03: 400kV Uleh dRT (TACITUA) - THcT=R (UlSll) g o Il dldhcl dl
Scheme cIUIT/ Outage/ tripping of both circuits of 400kV PK Bari (NTL) — Silchar(PG)
Name D/C Lines
faif&ardf/ | NTL (Indi-grid)
Reporting
party
e/ SPS related to under voltage condition
Classification
e de1/ SPS/TR/003
Reference
No.
Tare gfebar/ | N/A
Operating
Procedure
feemga3gxa/ | To prevent under voltage situation at P K Bari (NTL) and nearby areas of Tripura
Design power system after tripping of 400kV PK Bari (NTL) — Silchar(PG) D/C Lines
Obijectives
AT / Tripping of both the 2 x 125 MVVAR Bus Reactors at PK Bari (NTL)
Operation
Description:
400 kV P K Bari (NTL) SS provides alternate path for evacuation of 726 MW generation
of Palatana (OTPCL) via 400 kV Palatana- S M Nagar (NTL) - P K Bari (NTL) — Silchar
(PG).
Network Diagram:
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Fig 65: Network diagram
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Triggering of Criteria:

Outage/tripping of both circuits of 400kV PK Bari (NTL) — Silchar(PG) D/C will trip 2
x 125 MVAR Bus Reactors at P K Bari(NTL) to prevent under voltage situation at P K
Bari(NTL) and nearby areas of Tripura system. Logic will also operate in case of the
outage of any one circuit and tripping of the other circuit.

Logic Diagram:
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Fig 66: Logic diagram implemented at PK Bari (NTL) substation

T Har ay /
Original In- 29-Apr-2021
Service Year

1 . - -
Tg / Recent NTL( IndiGrid), NERLDC & NERPC
Assessment
Group

gl ol
Tedich fofd / Mock testing performed on 06-Aug-24
Recent
Assessment
Date
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%.4./ Sl. . . &1/
6 gHien & fore TaBfere / Checklist for review \’(\les/
0
I. |Does the scheme describe the intended purposes, conditions, and actions? Yes
Il. Do the modelling and its intended actions appear to achieve the desired Yes
systemperformance objectives?
I1l.  |Are the actions permissible in accordance with Transmission Planning Criteria Yes
(or any other applicable criteria)?
IV. |Do the actions satisfy Transmission Planning Criteria? Yes
V. [Has the scheme been assessed within the last 5 years? NA
VI. |Are the set thresholds of actions appropriate to meet system performance Yes
objectives?
VII. |Is the logic event-based only (as opposed to partly/fully parameter-based) which | Yes
does not pose high potential for interaction with other schemes in the same
region?
VIII. [Is the effect of inadvertent activation or failure to operate likely to be local (as Yes
opposed to widespread)?
IX. |Are the near-term system plans unlikely to have a significant effect on the Yes
scheme which would warrant its re-assessment (including its continued need,
serving the intended purposes, and meeting current performance
requirements)?
X. lIs the level of redundancy appropriate? Yes
Xl. " Has coordination or adverse interaction with other schemes been evaluated? Yes
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fawg /1tem

AT WBIHI0T/ Information Explanation

Srs /| SPS/TR/004: S YRACHI & GIHl Hisgel Hal H § df 400kV TeeHI-RierR gl
Scheme gfdhe NIER G HIB%GVIEAIEI" / Outage/tripping of 400kV Palatana-Silchar D/C Line
Name when both modules of Palatana are in service.
feafémarct/
Reporting NERTS(PG), OTPC
party
Feifepur/ SPS Related to Tripping of Critical Line(s)/Corridor
Classification
e de1/ SPS/TR/004
Reference
No.
Tara- ufeear/ | After the commissioning of the 400 kV Palatana—Surajmaninagar(NTL) | Line, the
Operating SPS deactivated. However, the SPS at Palatana must remain active during the
Procedure shutdown of the 400 kV Palatana—Surajmaninagar (ISTS) Line-1.
feemga3gxa/ | To Relieve Impact of Tripping Both Circuits of 400 kV Palatana-Silchar Lines
Design
Obijectives
AT / Tripping of HV side breaker of 2*125 MVA, 400/132 kV ICT at Palatana
Operation
Description: Palatana Gas Based Power plant with Installed capacity of 726 MW power
evacuated mainly through 400kV Palatana-Silchar D/C Line. Hence, tripping of both the
lines leading to cascade tripping at Tripura power system.
However, the evacuation issued resolved after commissioning of the 400 kV Palatana—
Surajmaninagar (NTL) I Line.
Connectivity Diagram:
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Fig 67: Network diagram




Triggering of Criteria:
i. The logic for operation of SPS would be tripping of both circuits of 400 kV

Silchar-Palatana D/C.

ii.  Under any one of the following conditions, SPS-2 should operate:

>

Tripping/opening of both 400 kV Silchar-Palatana | & 1l lines at both
Silchar and Palatana ends

Tripping/opening of both 400 kV Silchar-Palatana | & Il lines only at
Silchar end

Tripping/opening of both 400 kV Silchar-Palatana | & Il lines only at
Palatana end

Tripping/opening of 400 kV Silchar-Palatana I line at Palatana end and 400
kV Silchar-Palatana Il line at Sichar end

Tripping/opening of 400 kV Silchar-Palatana | line at Silchar end and 400
kV Silchar-Palatana Il line at Palatana end

In event of one circuit under shutdown, SPS should operate for tripping of
the other circuit either at Palatana end or Silchar end.

iii. ~ When the above conditions are satisfied, a signal will be generated at Palatana.
The signal from the above logic should trip HV side breaker of 2x125 MVA,
400/132 kV ICT at Palatana.

Logic Diagram:

Q2 m
—
IPR ON/OFF | - |
—_— ALL 400 KV BREAKER OPEN
HSR
HSR HSR
— |
Pl
ICT-186 A al
—— —/ — GTG-1Class-CTrip /" ___ SCADA FEEDBACK
L m 86A

A2 STG-1 Class-A Trip - i

_/ — SPS20PERATEDTORELY 6T6-2 Class-C Trip
_/ — SPS-2 OPERATED TO SCADA / P__ §76-2 Class-ATrip

Figure 68: Logic diagram at Palatana

T Har v /
Original In-
Service Year

23-Feb-2015
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@Recent PGCIL, OTPC, NERLDC & NERPC
Assessment
Group
BT I
geien fafd / 23.06.2017 (Special Meeting on SPS at NERLDC)
Recent
Assessment
Date
%.4./ Sl. . . sl
6 Jeiter o fore Iaferee / Checklist for review \’(\les/
0
I. |Does the scheme describe the intended purposes, conditions, and actions? Yes
Il. Do the modelling and its intended actions appear to achieve the desired Yes
systemperformance objectives?
I1l.  |Are the actions permissible in accordance with Transmission Planning Criteria Yes
(or any other applicable criteria)?
IV. |Do the actions satisfy Transmission Planning Criteria? Yes
V. [Has the scheme been assessed within the last 5 years? NA
VI. |Are the set thresholds of actions appropriate to meet system performance Yes
objectives?
VII. |Is the logic event-based only (as opposed to partly/fully parameter-based) which | Yes
does not pose high potential for interaction with other schemes in the same
region?
VIII. [Is the effect of inadvertent activation or failure to operate likely to be local (as Yes
opposed to widespread)?
IX." |Are the near-term system plans unlikely to have a significant effect on the Yes
scheme which would warrant its re-assessment (including its continued need,
serving the intended purposes, and meeting current performance
requirements)?
X. lIs the level of redundancy appropriate? Yes
Xl. " Has coordination or adverse interaction with other schemes been evaluated? Yes
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faw /1tem AT WBIH0T/ Information Explanation
S @/ | SPS/TR/005: 132 Wl JISTHIOMTR (STTHIIE)-GROHOMR (TCITe) T3 R
Scheme SERATSTT/ Overloading of 132 kV Surajmaninagar (TSECL)- Surajmaninagar (NTL)
Name Line
feaifémardf/ | TSECL
Reporting
party
e/ SPS related to tripping of critical line / corridor
Classification
Teof g1/ SPS/TR/005
Reference
No.
e ufsbar/ | N/A
Operating
Procedure
feemgaIexa/ | Avoid cascade tripping due to overload tripping of 132 kV Surajmaninagar(TSECL)-
Design Surajmaninagar (NTL) Line
Obijectives
REISGH Tripping of HV side Circuit Breaker of two 132/33 kV ICT’s at Surajmaninagar
Operation (TSECL)
Description: Surajmaninagar (TSECL) is connected with Surajmaninagar (NTL)
Substation through 132 kV Surajmaninagar(TSECL)- Surajmaninagar(NTL) Line and
132 kV Surajmaninagar (TSECL)-Bduhjang Nagar - Surajmaninagar (NTL) Line.
The loading in the 132 kV Surajmaninagar (ISTS) —Surajmaninagar (TSECL) line
would cross 450 A (100 MW) during the outage/tripping of the following elements:
I. 132 kV Budjangnagar-Surajmaninagar(ISTS) Line
Il.  Monarchak Generation loss and
arsfe/ I1l. 132 kV PK Bari(NTL)-PK Bari(TSECL) Line
Modelling
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Connectivity Diagram:
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Fig 69: Network diégram

Triggering of Criteria:

A non-tripping, non-directional definite time overcurrent protection function is utilized
from the Main-1 Protection Relay at Surajmaninagar (TSECL) for the 132 kV
Surajmaninagar (ISTS)-Surajmaninagar (TSECL) line. If the current recorded by the
relay reaches 450 A and persists for a duration of 2 seconds, the overcurrent (OC) stage
will be triggered. Consequently, the binary output of the relay will latch.

This latched binary output is connected to the Control and Monitoring Relay (CMR),
whose normally open (NO) auxiliary contact is linked to the Master Trip Relay of the
ICTs at Surajmaninagar (TSECL).

According to this logic, whenever the current on the 132 kV Surajmaninagar (ISTS)—
Surajmaninagar (TSECL) line exceeds 450 A for 2 seconds, the Special Protection
Scheme (SPS) will activate. This will result in the tripping of the HV-side 132 kV circuit
breakers (CBs) of the ICTs at Surajmaninagar (TSECL).

Logic Diagram:

I>450A, TD =2 SEC == N0 SPS SIGNAL
DT OC OPERATED AT SM SEND
NAGAR TSECL

Fig 70: SPS in Main relay of 132 kV SM Nagar ISTS at SM Nagar TSECL
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+VE dc SUPPLY

MAIN-1 RELAY
SPS ON/OFF

BO
Af
DCCMR
| A
P
: -VE dc SUPPLY
+VE dc SUPPLY N——— MASTER TRIP 86 OF 132/33KV ICT1
+VE dc SUPPLY :L MASTER TRIP 86 OF 132/33kV ICT2
HVE dc SUPPLY I\ REGETEROR
+VE dc SUPPLY L SPS OPERATED

Fig 71: SPS implementation wiring diagram at Surajmaninagar (TSECL)

T Har v /
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Service Year

11-Nov-2024

gTierT Hedich
g / Recent
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TSECL, NERLDC & NERPC

BT Bl
g fafd /
Recent
Assessment
Date

NA
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%.4./ SI. . . &l
o & & ol Sahiere / Checklist for review \’(\les/
0
I. |Does the scheme describe the intended purposes, conditions, and actions? Yes
Il. Do the modelling and its intended actions appear to achieve the desired Yes
systemperformance objectives?
I1l.  |Are the actions permissible in accordance with Transmission Planning Criteria Yes
(or any other applicable criteria)?
IV. |Do the actions satisfy Transmission Planning Criteria? Yes
V. |Has the scheme been assessed within the last 5 years? NA
VI. |Are the set thresholds of actions appropriate to meet system performance Yes
objectives?
VII. |Is the logic event-based only (as opposed to partly/fully parameter-based) which | Yes
does not pose high potential for interaction with other schemes in the same
region?
VIII. [Is the effect of inadvertent activation or failure to operate likely to be local (as Yes
opposed to widespread)?
IX.|Are the near-term system plans unlikely to have a significant effect on the | Y€S
scheme which would warrant its re-assessment (including its continued need,
serving the intended purposes, and meeting current performance
requirements)?
X. |Is the level of redundancy appropriate? Yes
X1. Has coordination or adverse interaction with other schemes been evaluated? Yes
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fawg /1tem

a1 WEIHI01/ Information Explanation

ST bT |/ | SPS/TR/006: 400 hdl UQICMHI-GROIAIN] TR dIgd (132 &dl UR do) D]
Scheme llaltl‘ / Outage/tripping of 400 kV Palatana — Surajmani Nagar line (charged at
Name 132 kV)

faférurdf/ | NERTS(PG), TSECL, OTPC

Reporting

party

Fuffeun/ SPS related to tripping of critical line / corridor

Classification

Taf gerr/ SPS/TR/006

Reference

No.

Tarad ufsear/ | N/A

Operating

Procedure

fewmsT e/ | Avoid Cascading tripping/blackout at Tripura power system due to the outage/tripping

Design of 400 kV Palatana — Surajmani Nagar line (charged at 132 kV)

Obijectives

B EINGH Tripping of 400 kV SM Nagar — Comilla D/C (charged at 132 kV) during

Operation outage/tripping of 400 kV Palatana — SM Nagar(TSECL) line (charged at 132 kV)
Description: NER Grid is connected to South Comilla (Bangladesh) Power System
through 400 kV SM Nagar (TSECL) — Comilla D/C (presently charged at 132 kV level).
The total contracted capacity is 160 MW export to South Comilla (Bangladesh). The
safe and secure operation of cross border lines is of prime importance during grid
operation and utmost measures are taken to ensure the reliability of power supply to
Bangladesh. Tripping of cross border link followed by shifting of entire 160 MW
load from India Grid to Bangladesh Grid.
Connectivity Diagram:

N : _

. owai Ambassa,
Modelling ‘

5

2 ‘ : Tel""'hur <

7 7 [maiziyy,

Surajmaninagar( v o
e Rokhia ey \
— omati 2x%)
Boxnaga R — B'a‘“é“ |
Sepahijala//= \)éa\?o
% \ pAmarpur

Sonamura
(Rabindra Nagar

q . & Palatan
] Moimrarchak . \

Fig 72: Network diagram

| Jatanbari ?Gulﬁ
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Triggering of Criteria:

e Switch K2 at Palatana shall be kept closed to keep the SPS in service.

e When Surajmaninagar line at Palatana trips, it’s trip relay NO contact 86-a will
make and extend the DC + to Carrier send relay CS of protection coupler as well as
to the High Speed trip relay A through it’s own NC contact A-2.

e CS will send a code through PLCC to Surajmaninagar. Relay A will operate and
it’s NC contact A-2 will open there by preventing continuous operation of CS.

e NO contact A-1 shall be wired to one binary input of one BCU at Palatana to log
the event with time stamping.

e At Surajmaninagar, the carrier receive contact of Palatana protection coupler CR
will be made parallel with one NO contact 86-b of the trip relay for Palatana feeder
and shall be used to operate a newly installed High Speed Trip Relay B at
Surajmaninagar.

¢ NO contacts B-1 and B-2 of relay B shall be used to trip South Comilla-1 and South
Comilla-2 feeders.

e NO contact B-3 shall be wired to one binary input of one BCU at Surjamaninagar
to log the event with time stamping.

Logic Diagram:

Fig 73: SPS Logic Diagram related to outage of 400 kV Palatana — SM Nagar
Line (charged at 132 kV)

qq garay /
Original In-
Service Year

05-Aug-2020

gTieraT Hedich
I9g / Recent
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PGCIL, TSECL, OTPC, NERLDC & NERPC

BT Bl
geien fafd /
Recent
Assessment
Date

NA
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%.4./ Sl. . . &1/
6 gHien & fore TaBfere / Checklist for review \’(\les/
0
I. |Does the scheme describe the intended purposes, conditions, and actions? Yes
Il. Do the modelling and its intended actions appear to achieve the desired Yes
systemperformance objectives?
I1l.  |Are the actions permissible in accordance with Transmission Planning Criteria Yes
(or any other applicable criteria)?
IV. |Do the actions satisfy Transmission Planning Criteria? Yes
V. [Has the scheme been assessed within the last 5 years? NA
VI. |Are the set thresholds of actions appropriate to meet system performance Yes
objectives?
VII. |Is the logic event-based only (as opposed to partly/fully parameter-based) which | Yes
does not pose high potential for interaction with other schemes in the same
region?
VIII. [Is the effect of inadvertent activation or failure to operate likely to be local (as Yes
opposed to widespread)?
IX. |Are the near-term system plans unlikely to have a significant effect on the Yes
scheme which would warrant its re-assessment (including its continued need,
serving the intended purposes, and meeting current performance
requirements)?
X. lIs the level of redundancy appropriate? Yes
Xl. " Has coordination or adverse interaction with other schemes been evaluated? Yes
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faw /1tem AT WBIH0T/ Information Explanation
ST BT A/ | SPS/TR/007: UITCTHT H 400/132 ddl, 2x125 THATY HISHICT &Il T T3 oI/ ST /
Scheme Outage/tripping of both 400/132 kV, 2x125 MVA ICTs at Palatana
Name
faférurdf/ | NERTS(PG), TSECL, OTPC
Reporting
party
Fuffeun/ SPS related to tripping of critical line / corridor

Classification

T e/ SPS/TR/007

Reference

No.

Tt ufsbar/ | N/A

Operating

Procedure

fewmsT 3=/ | Avoid Cascading tripping/blackout at Tripura power system due to the outage/tripping

Design of both 400/132 kV, 2x125 MVA ICTs at Palatana

Obijectives

REINEN Entire load disconnection of South Comilla by way of tripping of 132kV SM Nagar-

Operation South Comilla D/C
Description: NER Grid is connected to South Comilla (Bangladesh) Power System
through 400 kV SM Nagar (TSECL) — Comilla D/C (presently charged at 132 kV level).
The total contracted capacity is 160 MW export to South Comilla (Bangladesh). The
safe and secure operation of cross border lines is of prime importance during grid
operation and utmost measures are taken to ensure the reliability of power supply to
Bangladesh. Tripping of cross border link followed by shifting of entire 160 MW
load from India Grid to Bangladesh Grid.
Connectivity Diagram:

Hrsfe/

Modelling

A marpur

. Sonamur
(Rabindra Nagar

1L
Jatanbar

l}ﬁ( ;ulﬂ

Fig 74: Network diagram
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Triggering of Criteria:

e Switch K2 at Palatana shall be kept closed to keep the SPS in service.

e When both ICTs at Palatana trips, it’s trip relay NO contact 86-a and 86-b will
make and extend the DC + to Carrier send relay CS of protection coupler as well as
to the newly installed High Speed trip relay A through it’s own NC contact A-2.

e CS will send a code through PLCC to Surajmaninagar. Relay A will operate and
it’s NC contact A-2 will open there by preventing continuous operation of CS.

e NO contact A-1 shall be wired to one binary input of one BCU at Palatana to log
the event with time stamping.

e At Surajmaninagar, the carrier receive contact of Palatana protection coupler CR
will be made parallel with one NO contact 86-b of the trip relay for Palatana Feeder
and shall be used to operate a newly installed High Speed Trip Relay B at
Surajmaninagar.

e NO contacts B-1 and B-2 of relay B shall be used to trip South Comilla-1 and South
Comilla-2 feeders.

e NO contact B-3 shall be wired to one binary input of one BCU at Surajmaninagar
to log the event with time stamping.

Logic Diagram:

ICT1andICT2,
atPalatana |

86.a 86-b

T4 o —F &
3

Pallatana Sunjamammagar

Opto input of BC
{ &t Surjamanmaga

B L Trip South Comilla-1 & 2 at
Surjamaninagar

Fig 75: SPS Logic Diagram related to Outage of both 400/132 kV, 2x125 MVA
ICTs at Palatana

qq garay /

Original In- 08-Aug-2020
Service Year

gIierd HAlhA

IHg / Recent PGCIL, TSECL, OTPC
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Assessment
Group
BT I
geien fafd / NA
Recent
Assessment
Date
.3/ Sl. . . sl
o gHiler o fore Ibfere / Checklist for review \[(\les/
0
I. |Does the scheme describe the intended purposes, conditions, and actions? Yes
Il. Do the modelling and its intended actions appear to achieve the desired Yes
systemperformance objectives?
I1l.  |Are the actions permissible in accordance with Transmission Planning Criteria Yes
(or any other applicable criteria)?
IV. Do the actions satisfy Transmission Planning Criteria? Yes
V. [Has the scheme been assessed within the last 5 years? NA
VI. |Are the set thresholds of actions appropriate to meet system performance Yes
objectives?
VII. |Is the logic event-based only (as opposed to partly/fully parameter-based) which | Yes
does not pose high potential for interaction with other schemes in the same
region?
VIII. [Is the effect of inadvertent activation or failure to operate likely to be local (as Yes
opposed to widespread)?
IX. |Are the near-term system plans unlikely to have a significant effect on the | Yes
scheme which would warrant its re-assessment (including its continued need,
serving the intended purposes, and meeting current performance
requirements)?
X. |Is the level of redundancy appropriate? Yes
XI. " Has coordination or adverse interaction with other schemes been evaluated? Yes
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F. Tty gieHT Wigd Td sraf-aa-rdi= / SPS scheme approved and under

Implementation:

SPS at Pasighat substation for preventing Overloading of 132 kV Tinsukia-
Rupai/132 kV Tinsukia-Ledo Lines :

fawa /1tem

AT WBIH01/ Information Explanation

IS BT 14 /
Scheme Name

132 & dl A a1-$UTs/132 dhdl [dTg[Bal-es] Azl UR SaRdllS T &l b b [elg
qrtare EE%YI’—I R THUTH / SPS at Pasighat substation for preventing
Overloading of 132 kV Tinsukia-Rupai/132 kV Tinsukia-Ledo Lines

o aref/
Reporting party

DoP Arunachal Pradesh

giffeszur/

Classification

SPS related to Tripping of critical line(s) / corridor

Design Objectives

e d/ NA
Reference No.
BEISERIEZN] NA
Operating
Procedure
To mitigate overloading on the 132 kV Tinsukia-Rupai line in the event of a
fEaie Se=d / tripping on the 132 kV Paynor-Ziro Line through automatic disconnection of 132

kV Pasighat-Napit line under specific conditions, after the connection of the
Niglok load in the Pasighat area of Arunachal Power System

I<ra / Operation

Trigger Condition:

i) Power Flow Direction Change: The power flow in the 132 kV
Pasighat-Along Line changes from import to export mode, with a
current magnitude of 10 Amperes( 2 MW)

i) Overloading of Pasighat-Napit Line: The current on the 132 kV
Pasighat-Napit Line exceeds 65A Ampere (15 MW with pf 0.95)
with a time delay of 3.5 seconds

Action: Trip signal generated to trip the Circuit breaker of the 132 kV Napit-1 &
Il Lines at Pasighat Substation.

arsfei/ Modelling

Description: The purpose of this SPS is to mitigate overloading on the 132 kV
Tinsukia-Rupai line in the event of a tripping on the 132 kV Panyor-Ziro Line
through automatic disconnection of 132 kV Pasighat-Napit line under specific
conditions, after the connection of the Niglok load in the Pasighat area of
Arunachal Power System. This SPS will alleviate the overloading of 132 kV
Tinsukia-Rupai Line, ensuring reliable grid operation.

This scheme is designed to enhance the reliability of the Arunachal Power System
by efficiently managing line loading under specific contingencies.
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Connectivity Diagram:

ARUNACHAL PRADELH

7 S Sl
R7 = A §i

Fig 76: Network diagram

Triggering of Criteria:

i) Power Flow Direction Change: The power flow in the 132 kV
Pasighat-Along Line changes from import to export mode, with a
current magnitude of 10 Amperes( 2 MW)

i) Overloading of Pasighat-Napit Line: The current on the 132 kV
Pasighat-Napit Line exceeds 65A Ampere (15 MW with pf 0.95)
with a time delay of 3.5 seconds

Action taken: Trip signal generated to trip the Circuit breaker of the 132 kV
Napit-1 & 1l Lines at Pasighat Substation.

Logic Diagram:

Along Relay Napit-1 Relay
Forward, 10A,
Td:3.5 sec | N
AND [
SPS ON/OFF -
Switch
AND
65A
86 of 132 kv
Napit-1 and 2
Line
Napit-2 Relay |
65A o )
325 A L
AND
SPS _-_
ON/OFF
Switch

Fig 77: Logic implemented at Pasighat
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Il. SPSat BTPS(Assam) substation related to overloading of any of the 2x160
MVA ICTs at BTPS(Assam):

fawa /1tem AT |W¥t6Ror/ Information Explanation

Ao BT/ | STCIUITH (3R H 2x160 THATY STec] H 3 fobell b SfieRefie T Heiferd e (3rew)
Scheme JECE R 9T / SPS at BTPS(Assam) substation related to overloading of
Name any of the 2x160 MVA ICTs at BTPS(Assam)
o aref/
Reporting APGCL
party
dl asq_m./ ] SPS related to overloading of Transformers
Classificatio
n
e g/ NA
Reference
No.
BEISERIEZN] NA
Operating
Procedure
feemgaIexy/ | For preserving system stability against loss of N-1 contingency for 2x160MVA,
Design 220/132kV ICTs at BTPS(Assam) during peak load conditions by implementing load
Obijectives shedding in case of loss of one ICT during peak load condition

Trigger Condition: If any of the 2x160 MVA 220/132 kV ICTs at BTPS(Assam) are
R loaded to 122% of their full load capacity. Delays for Overcurrent Stage-2 and Stage-3
Operation are kept as 2 seconds and 3 seconds

Action: Load shedding of 140 MW will be done in two stages.

Description:

220/132/33kV BTPS(Assam) is one of the most critical substations in Lower Assam
e/ Region catering load to the districts of Kokrajhar, Dhubri, Bongaigaon, Barpeta and
Modelling critical industrial loads of IOCL, Railways etc. The highest peak load was recorded at

323 MW (340MVA considering a PF of 0.95) during the summer of 2023. During period
from January — June 2024, it has been observed that the transformers have time and again
failed to satisfy the N-1 contingency criteria.
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Z2Z0KW BUS SALAKATI

10 PAWA, 160 MW,
2200132 kW 22013 2kW
ICTRL WoTE2

ASF2 kKW BUS

- - - - -
KOKRAIHAR | KOERAIJHAR M DHALIGAON 1 DHALNSACHN (1 16RAWA, 1S2/3 3 kW
(L o

Fig 78: Feeder connected to the 132 kV Bus at 220 kV BTPS(Assam)

In that case, on the event of loss of one 160MVA ICT, the healthy ICT is prone to be
overloaded resulting in blackout of the entire transmission network as shown below:

BARNAGAR
SALAKATI [~
GAURIFUR BILASIPARA KOKRAJHAR CHALIGADN Tonwards
4" Mathkuchi
BARPETA
1>
APM Towards

GOS5AIGADN Nalbari
Mote: Barpeta is fed
ICL fram Dhaligaon ond (8

| for Nalbari feeder &

*Railway traction kept open
feaders at 132KV level
are present in the above
tystem

Fig 79: Affected network in case of loss of both ICTs at BTPS(Assam)

Connectivity Diagram:
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Fig 80: Network diagram
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Triggering of Criteria: If any of the 2x160 MVA 220/132 kV ICTs at BTPS(Assam)

are loaded to 122% of their full load capacity. Delays for Overcurrent Stage-2 and
Stage-3 are kept as 2 seconds and 3 seconds

Action taken: Load shedding of 140 MW will be done in two stages. Stage-1 would

include the 33kV feeders associated with “GROUP-A” and Stage-2 would include the

33kV feeders associated with “GROUP-B” as shown below. The combined load for
33kV Feeders in GROUP-A is 81.17 MW and that of the 33kV feeders included in

GROUP-B is 59 MW

-

GROUP-A

132/33kV Dhaligaon G55
33kY Symthaibari = 2.23 MW
33kV Kakragaon = 1.68 MW
33kV Chapaguri = 1.68 MW
33kV Birjhora = 18.08 MW
33kV Kokrajhar = 16.00 MW
Total = 38.67 MW .,/I

it

132/33kV Barnagar G55 N
33kV Manikpur = 10.37 MW
33KV Sorbhog = 6.00 MW
33KV Kharisala = 13.70 MW
Total = 30.07 MW

-

r

132/33kV APM G55
33kV Chapor = 10.11 MW

N

\

GROUP-B

132/33kV Gauripur G55
33kV Mahamaya = 11.00 MW
33kV Gauripur = 21.40 MW
33kV Nandinipar = 15.20 MW
Total = 47.6 MW

.

-,

132/33kV Bilasipara G55
33kV salkocha = 4.47 MW

220/132/33kV Salakati G55
33kV Salakati = 1.32 MW

33kV Kokarjhar G55
33kV Bodofanwgwr = 6.93 MW

Fig 81: List of 33kV feeders (to be included in the controlled load shedding) as

approved by APDCL
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GROUP-2 GROUP-1
TOTAL = 53 MW TOTAL = 81.17 MW
feememsmsssssssssmssmemssmeam——
i |
i i
BALAKATI 1
AURIPUR ILASIPARA  KOKRAJHAR
GAURIFUR. - BiLAs oK | DHALIGAON ;
: BARNAGAR !
1 ) |
| 30IMW |
{ : i !
447 MW | Mgsamil | 1" 39,67 MW BARPETA |
S l_ ¥ I —| 51,32 MW ' |
fl i
| ‘ I
GOSSAIGAON : AR :
| » 10011 MW I
| iaeL |
| i
| I
I |
feccccmccmccccc——————me== J

Fig 82: Overload less critical loads are divided into two groups

Logic Diagram:

CTH2 Overcurrent
e Stape-ll Operated

ICT#1 CB OPEN | .
ICT#1 86 LV OPTD ;)
AND | T
CTH2 Owvercurrent / | OR |——5P5 "SIGNAL-2" SEND
Stage-Ill Cperated | | | /.-"
L J
CT#1 Ovarcurrent . ) ™ H\._
| . i 3 \
—  tapell Uperated | o | SP5 "SIGNAL-1" SEND
, AND | { |
ICTH#2 CB OPEN \ b
ok b L
ICTH? B6 LY OPTD f ) -
I
AND |

ICTH1 Owercurrent
Stage-ll Operated

Fig 83: Logic to be implemented at BTPS(Assam)

SPS “SIGNAL-1” would disconnect the feeders in GROUP-1 (after a delay of 2
seconds) and if overload still persists, SPS “SIGNAL-2" would further disconnect the
feeders in GROUP-2 (after a delay of 3 seconds). A combined load shedding of 140.17
MW will be achieved by the SPS operation. In case, if a minor overloading still
persists after the operation of SPS, the same can be achieved by controlled manual load
shedding by the operators.
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ICT#L +ve
RETH50 MAIN-2
] +ve e
| RELESD Salakati End
| DHALIGAON-1
BO - = G
1 Y \
.M
[ L
BO - S
\ o
¥ PLCC Panel PLCC Panel
Line#1 Line#1
-ve
e Trip 33kV selected feeders
e To PLCC panel of Barnagar
ICTiH2
RETE50 MAIN-2 e To PLEC panel of APM
BO -,
L L L
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BO asson
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E
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!
ve ' To PLCC panel of Bilasipara-|
1
e '
1

Fig 84: Hardwiring of the SPS logic at 220kV Salakati, 132kV Dhaiigaon and 132kV

Kokrajhar
e
Dhaligaon End
PLCC Panel 33KV FEEDER
. REF613 RELAY
Line#il e
e
\;\ 4Bl
+ve ) Trip 33kV selected feeders ' | ‘
N
e \— To PLCC panel of Bamagar : i1 : B0 associted with
A BOassociated wit
e L To PLCC panel of APM 86 Relay
| e
*If the concerned Bl is high, |
the BO contact is made to
trip the 86 relay PLCC Barnagar PLCC Dhaligaon
Dhaligaon End Barnagar End AL
A2l e
we . To the Bl of REF615
33kV relay for tripping
of 86 relay

Fig 85: Hardwiring of the SPS logic to be done at downstream substations (e.g. 132kV
Barnagar GSS)

The logic is to be extended for all the concerned feeders in the same way as mentioned
in Fig 85 for the downstream substations.
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EXTENDED LOGIC IF “CARRIER IS NOT HEALTHY”

As the above SPS scheme is dependent on Carrier Communication between the
substations, the healthiness of carrier communication is of critical importance.
Absence/unhealthy carrier would fail the SPS upon operation. Hence, if carrier is found
unhealthy at any point in the transmission lines associated in the scheme, the following
logic would come into operation:

CARRIER HEALTHY %

SPS SIGNAL-1 OPERATED

TRIP 86 RELAY

AND OF THE FEEDER

SP5 SIGNAL-2 OPERATED

Fig 86: Logic in case of unhealthy carrier communication

As per the fig 84 and fig 85, the SPS is received by the Binary Input of the relay. The
relay also monitors the healthiness of carrier communication. If carrier is found
unhealthy, the relay would trip the 86 relays of the 132 kV respective feeder and cut off
the total load in the lines. (downstream)
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G. T e W ;AT / SPS scheme under Discussion:

faw /1tem AT WBIH0T/ Information Explanation
QST O, | 400 il FREAM TR (EUARHITS) - HISY DIE TS (132 bdl TR dTsl) &b Ueb Hiche b
Reporting T3¢ U Fafdd To.dt Ty / SPS related to Outage of one circuit of 400 kV Surajmani
party Nagar (TSECL)- South Comilla line (Charged at 132 kV)
iR/

Classification

POWERGRID, TSECL

Ty T/ SPS related to Reliable Power Supply to Bangladesh

Reference

No.

e ufshar / NA

Operating

Procedure

fEuiTe e=a / NA

Design

Obijectives

LEIRE To ensure reliable power supply to Bangladesh

Operation

Arsfem/ Shifting of 30 MW load from Indian Grid to Bangladesh Grid during Outage of one
Modelling circuit of 400 kV Surajmani Nagar - South Comilla line (Charged at 132 kV)
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Description: NER Grid is connected to South Comilla (Bangladesh) Power System
through 400 kVV SM Nagar (TSECL) — Comilla D/C (presently charged at 132 kV level).
The total contracted capacity is 160 MW export to South Comilla (Bangladesh). The
safe and secure operation of cross border lines is of prime importance during grid
operation and utmost measures are taken to ensure the reliability of power supply to
Bangladesh.

Tripping of cross border link followed by shifting of entire 160 MW load from
India Grid to Bangladesh Grid.

Connectivity Diagram:

BANGLADESH

|||||||

|
omati| “6\)'6‘\
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)
@inAmarpur
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Eartaly (., Tily y
a)
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7 a ‘
Comilla ,3"""/1;)’.7'/7/}
e 7 )
AT i At

. Sonamuray/i
(Rabindra Nagar), |

e 2 "
7 Monarehak | Jatanbari P 0

‘Fig 87: Network diagram

Triggering of Criteria:
e Switch K3 at Surajmaninagar shall be kept closed to keep the SPS in service.

e  When South Comilla-1/2 line at Surajmaninagar trips, it’s trip relay NO
contact 86- 1/ 86-2 will make and extend the DC + to Carrier send relay CS of
protection coupler 54 as well as to the newly installed High Speed trip relay E
through it’s own NC contact E-2.

e CS will send a code through PLCC/OPG to South Comilla. Relay E will
operate and it’s NC contact E-2 will open there by preventing continuous
operation of CS.

e NO contact E-1 shall be wired to one binary input of one BCU at
Surjamaninagar to log the event with time stamping.

e At South Comilla, the carrier receive contact of Surajmaninagar protection
coupler CR will be made parallel with one NO contact 86-3 and 86-4 of the
trip relays for Surajmaninagar — 1 & 2 Feeder and shall be used to operate a
newly installed High Speed Trip Relay F at South Comilla.

e NO contacts F-1 and F-2-2 of relay F shall be used to shed 30 MW of load at
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Comilla.

e NO contact F-3 shall be wired to one binary input of one BCU at South
Comilla to log the event.

Logic Diagram:

k9
|

Surjamanins gar Comills

B
e
-
¢
o
L
q

Opsto mprat of BC1
- - | o Soumh C ol
-
Shed 3 m\W of Load at
oy South Comilla

o
«m
(10 s o @ o)
¥

3
- -

1 ssa
- &9
86 of Surjsmaninagar 1 & 2
at South Comilla

Fig 88: SPS Logic Diagram related to outage of one circuit of 400 kV Surajmani
Nagar - South Comilla line (Charged at 132 kV)

Remarks: The SPS is yet to be implemented and is not operational. However,
since the 132 kV SM Nagar — Comilla D/C are 400 kV Lines charged at 132
KV, it may have the capability to transfer complete 160 MW and needs
clarification from Bangladesh end.

As per the discussion in 57th PCC Meeting dated 15.02.22, it was decided that
the SPS has to be reviewed in next Operational meeting with Bangladesh.
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H. Tadiey giersi &7 Adie ¢f¥e/ Mock Testing of the SPS Schemes:

As per Clause 16.2 of IEGC-23, for the operational SPS, RLDC or NLDC, as the case may be, in

consultation with the concerned RPC(s) shall perform regular load flow and dynamic studies and mock

testing for reviewing SPS parameters & functions, at least once in a year. RLDC or NLDC shall share

the report of such studies and mock testing including any short comings to respective RPC(s). The data
for such studies shall be provided by CTU to the concerned RPC, RLDC and NLDC.

During the year 2024, the following mock testing for reviewing SPS parameters & functions have been

performed in the North-Eastern Region which are as follows:

®.9./5l. Seor Hie efeT ot fafd / Date of
No. J SR Mock Testing Performed

1 SPS/AS_/(_)04- SP_S related to outage of 220 kV Azara- 93-Jun-24
Sarusajai D/C lines

9 SPS/AS/O_OS- SP_S related to tripping of 220 kV Misa- 93-Jun-24
Samaguri D/C lines
SPS/TR/002- SPS related to outage/ tripping of both

3 circuits of 400 kV SM Nagar(NTL) -PK Bari(NTL) 05-Aug-24
D/C Line to prevent under voltage condition
SPS/TR/003: SPS related to outage/ tripping of both

4 circuits of 400kV PK Bari (NTL) — Silchar(PG) Line to 06-Aug-24
prevent under voltage condition
SPS/NA/001: SPS related to outage/tripping of any one

5 circuit of 132 kV Dimapur(PG)- Dimapur(NA) D/C 26-Sep-24
Line
SPS/AS/002: SPS related to safe evacuation of power

6 from BgTPP(NTPC) generation 10-Oct-24

7 SPS/ME/001: SPS related to outage/tripping of any one 99-Nov-24
circuit of 132 KV Khliehriat (PG)- Khliehriat D/C line
SPS/AP/001: SPS related to overloading of any one of

8 the 400/132kV, 2x360 MVA ICTs at Panyor Lower 13-Dec-24
Hydro Power Station

9 SPS/ME/002: SPS related to outage/tripping of any one 13-Dec-24
circuit of 132 kV Leshka — Khliehriat D/C Line
SPS/MA/001- SPS related to outage/tripping of 400 kV New

10 Kohima — Imphal D/C Line 30-Jan-25
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As per discussion in 73 PCC, mock testing was not conducted for SPS of NER which has operated

successfully during the year 2024. The list of SPS scheme operated successfully during 2024 are as

follows:
a‘ﬁ(’)’ sl IS/ Scheme fewforat 7 Remarks

1 SPS/AS/006: SPS related to outage/tripping of any one Ozrzegtgg_%%rcr_ezczl)(/_m 04E;I!\i/rl]ar-
circuit of 220 kV Balipara-Sonabil D/C Line - ggering

Criteria-2)

5 SPS/AP/002: SPS related to outage of 132 kV Panyor Operated Correctly in 25-Apr-
LHPS- Ziro (PG) Line 24
SPS related to Reverse power flow more than 60 MW .

5 | from LV to HV side of 2 X 315 MVA, 400/220 kV 21"‘;26}5‘33&%22;%‘2’5:2;‘5??5
Azara ICTs causes tripping of 400/220 kV, 2x315 P disabled) ’

MVA ICTs at Azara (AEGCL)

4 SPS/AS/004: SPS related to outage/tripping of 220 kV Operated Correctly in 28-
Azara-Sarusajai D/C Line May-24

5 SPS/TR/001: SPS related to secure evacuation of power Operated Correctly in 07-
from the Monarchak (NEEPCO) Power Plant June-24 & 13-July-24

5 SPS/AS/003: SPS related to outage of 220 kV BTPS Operated Correctly in 17-
(Salakati) — Rangia | & Il Line June-24 & 17-Aug-24
SPS/MS/001: SPS related to ensuring reliable power .

7 supply to Arunachal Pradesh & Assam through the 132 Op;za?_ardriCog;;ar::tlyc/rli?efégt)apt
kV Roing-Chapakhowa D/C line ggering
SPS/TR/004: SPS related to outage/tripping of 400kV

8 Palatana-Silchar D/C Line when both modules of Palatana SPS is kept OFF
are in service
SPS/AS/001: SPS related to overloading of 220 kV BTPS - .

9 Salakati D/C Line SPS is kept OFF
SPS related to Tripping of 132 kV Umiam Stg-I to Umiam Opergated In May 24 (As per

10 : 73" PCC minutes, SPS is
Stg-111 D/C lines .

disabled)
11 SPS/TR/005: SPS related to overloading of 132 kV Implemented on 11-Nov-2024
Surajmaninagar (TSECL)- Surajmaninagar (NTL) Line after necessary testing

12 SPS/AP/003: SPS at Tezu substation to prevent under Implemented on 12-Dec-2024
voltage condition after necessary testing

13 SPS/AP/004: SPS at Namsai substation to prevent under Implemented on Dec-2024 after

voltage condition

necessary testing
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The list of SPS scheme for which yearly mock testing is yet to be planned are as follows:

E.E(.)/SI. ST/ Scheme fewforat 7 Remarks
SPS/TR/006: SPS related to outage/tripping of 400 kV Palatana ST
1 — Surajmani Nagar line (charged at 132 kV) Planned on 31 Jan"25
5 SPS/TR/007: SPS related to outage/tripping of both 400/132 Planned on 31% Jan’25

kV, 2x125 MVA ICTs at Palatana
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2024 ® TR TIS3 &7 U= / Performance of the SPS Schemes in 2024:

Performance monitoring of system protection schemes is necessary to ensure that the protection system
is functioning properly and effectively. It helps to detect and diagnose any issues or failures in the
system, and to identify any potential performance bottlenecks. This information can then be used to
make adjustments or repairs to the system, to improve its overall performance and reliability.
Additionally, monitoring performance allows operators to identify and address any issues before they
become critical, helping to minimize downtime and reduce the potential for equipment damage or
system failures.

During the year 2024, the performance of the SPS schemes in service (including SPS related to

Bangladesh) has been mentioned below:

SPS/AS/006: SPS related to outage/tripping of any one circuit of 220 kV Balipara-Sonabil D/C

Line (Triggering Criteria-2)

During the year 2024, there was 2 correct operation of SPS related to outage/tripping of any one circuit
of 220 kV Balipara-Sonabil D/C Line with no event of in-correct operation and unwanted operation
were reported during the year.
Details of the SPS operation are as follows:
1. Operation of SPS related to outage/tripping of any one circuit of 220 kV Balipara-Sonabil D/C Line at
13:07 Hrs on 04.03.2024
On 04™ Mar’24 at 13:07 Hrs, 220 kV Balipara-Sonabil 11 line tripped and SPS ( Triggering criteria 2)
at Sonabil operated successfully which caused tripping of 220/132 kV, 100 MVA ICT-1 & 11 at Sonabil.
2. Operation of SPS related to outage/tripping of any one circuit of 220 kV Balipara-Sonabil D/C Line at
15:04 Hrs on 20.12.2024

On 20" Dec’24 at 15:04 Hrs, 220 kV Balipara-Sonabil I1 line tripped and SPS (Trigerring criteria 2)
at Sonabil operated successfully which caused tripping of 220/132 kV, 100 MVA ICT-1 & |1 at Sonabil.
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SPS related to Outage/ tripping of 220 kV Balipara - Sonabil
D/C (Triggering criteria-2)

No of correct operation

Jan-24 Feb-24 Mar-24 Apr-24 May-24 Jun-24 Jul-24 Aug-24 Sep-24 Oct-24 Nov-24 Dec-24

Fig. 89: SPS related to outage/tripping of any one circuit of 220 kV Balipara-Sonabil D/C Line

SPS/AP/002: SPS related to outage of 132 KV Panyor LHPS- Ziro (PG) Line
During the year 2024, there was 1 correct operation of SPS related to outage of 132 kV Panyor LHPS-

Ziro (PG) Line with no event of in-correct operation and unwanted operation were reported during the
year.

Details of the SPS operation are as follows:
1. Operation of SPS related to outage of 132 kV Panyor LHPS- Ziro (PG) Line at 06:11 Hrs on 25.04.2024

On 25" Apr’24 at 06:11 Hrs, 132 kV Panyor-Ziro line tripped and SPS operated successfully which caused
load shedding in downstream of Ziro.

SPS related to Outage of 132 kV Panyor HEP-Ziro(PG) Line

No. of correct operation

Jan-24 Feb-24 Mar-24 Apr-24 May-24 Jun-24 Jul-24 Aug-24 Sep-24 Oct-24 Nov-24 Dec-24

Fig. 90: SPS operation related to outage of 132 kV Panyor LHPS- Ziro (PG) Line
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SPS related to Reverse power flow more than 60 MW from LV to HV side of 2 X 315 MVA,
400/220 kV Azara ICTs causes tripping of 400/220 kV, 2x315 MVA ICTs at Azara (AEGCL)

During the year 2024, there was 1 correct operation related to the SPS scheme and no in-correct
operation and unwanted operation were reported during the year.
Details of the SPS operation are as follows:
1. Operation of SPS related to related to Reverse power flow more than 60 MW from LV to HV side of 2 X 315
MVA, 400/220 kV Azara ICTs at 02:50 Hrs on 28.05.2024
On 28th May’'24 at 02:50 Hrs, SPS related to reverse power flow in 400/220 kV ICTs at Azara operated

successfully which caused tripping of ICTs at Azara.

SPS related to Reverse power flow more than 60 MW from LV
to HV side of 2 X 315 MVA, 400/220 kV Azara ICTs

No. of correct operation
(=Y

Jan-24 Feb-24 Mar-24 Apr-24 May-24 Jun-24 Jul-24 Aug-24 Sep-24 Oct-24 Nov-24 Dec-24

Fig. 91: SPS related to Reverse power flow more than 60 MW from LV to HV side of 2 X 315 MVA,
400/220 kV Azara ICTs

SPS/AS/004: SPS related to outage/tripping of 220 k\VV Azara-Sarusajai D/C Line (Criteria-1)

During the year 2024, there was 1 correct operation related to the SPS scheme and no in-correct

operation and unwanted operation were reported during the year.

Details of the SPS operation are as follows:

1. Operation of SPS related to outage/tripping of 220 kV Azara-Sarusajai D/C Lines at 02:50 Hrs on 28.05.2024
On 28th May 24 at 02:50 Hrs, Due to outage of 220 kV Azara-Sarusajai D/C lines, SPS operated

successfully which caused tripping of 132kV Kahilipara — Kamalpur and 132 kV Sarusajai — Kamakhya lines.
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SPS related to Outage of 220 kV Azara-Sarusajai D/C lines
(Criteria-1)

No. of correct operation
[N

Jan-24 Feb-24 Mar-24 Apr-24 May-24 Jun-24 Jul-24 Aug-24 Sep-24 Oct-24 Nov-24 Dec-24

Fig. 92: SPS related to outage/tripping of 220 kV Azara-Sarusajai D/C Line (Criteria I)

SPS/TR/001: SPS related to secure evacuation of power from the Monarchak (NEEPCO) Power
Plant
During the year 2024, there were 2 correct operation related to the SPS scheme and no in-correct

operation and unwanted operation were reported during the year.
Details of the SPS operation are as follows:

1. Operation of SPS related to secure evacuation of power from the Monarchak (NEEPCO) Power Plant
at 07:44 Hrs on 07.06.2024
On 07th June’24 at 07:44 Hrs, 132 kV Monarchak-Udaipur line tripped and SPS at Monarchak
Successfully operated which caused tripping of Monarchak STG.

2. Operation of SPS related to secure evacuation of power from the Monarchak (NEEPCQO) Power Plant
at 00:27 Hrs on 13.07.2024
On 13" June’24 at 00:27 Hrs, 132 kV Monarchak-Rokhia line tripped and SPS operated successfully
which caused tripping of Monarchak STG.
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SPS related to generation evacuation from
) Monarchak(NEEPCO) Power Plant

1 1
1 I I
0

Jan-24 Feb-24 Mar-24 Apr-24 May-24 Jun-24 Jul-24 Aug-24 Sep-24 Oct-24 Nov-24

No. of correct operation

Fig. 93: SPS related to secure evacuation of power from the Monarchak (NEEPCQO) Power Plant

SPS/AS/003: SPS related to outage of 220 kV BTPS (Salakati) — Rangia | & Il Line

During the year 2024, there were 3 correct operation related to the SPS scheme and no in-correct
operation and unwanted operation were reported during the year.

Details of the SPS operation are as follows:

1. Operation of SPS related to outage of 220 kV BTPS (Salakati) — Rangia | & Il Line at 06:52 Hrs on
17.06.2024
On 17th June’24 at 06:52 Hrs, 220 kV BTPS- Rangia D/C lines tripped resulting in successful
operation of SPS present at Rangia. Due to which, 220 kV Rangia S/S was isolated from 132kV Rangia
S/S as well as 132kV Barnagar, Sipajhar, Kamalpur, Nathkuchi, Tangla Subststions were isolated from
Rangia.

2. Operation of SPS related to outage of 220 kV BTPS (Salakati) — Rangia | & Il Line at 21:17 Hrs on
17.06.2024
On 17" June’'24 at 21:17 Hrs, 220 kV BTPS- Rangia D/C lines tripped resulting in successful operation
of SPS at Rangia . Due to which, 220 kv Rangia S/S was isolated from 132 kV Rangia S/S as well as
132kV Dhaligaon, Barnagar, Sipajhar, Kamalpur, Nathkuchi, Tangla Subststions were isolated from

Rangia System.
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3. Operation of SPS related to outage of 220 kV BTPS (Salakati) — Rangia | & Il Line at 17:18 Hrs on
17.08.2024
On 17" August 24 at 17:18 Hrs, 220 kV Rangia-BTPS D/C & 220kV Amingaon-Rangia D/C tripped due
to which SPS at Rangia operated successfully and subsequently Rangia, Amingaon, Tangla, Sipajhar &

Kamalpur Areas of Assam Power System were isolated from NER grid.

SPS related to Outage of 220 kV BTPS-Rangia | & 11 lines

2
1
1 I
0

Jan-24 Feb-24 Mar-24 Apr-24 May-24 Jun-24 Jul-24 Aug-24 Sep-24 Oct-24 Nov-24 Dec-24

No. of correct operation

Fig. 94: SPS related to outage of 220 kV BTPS (Salakati) — Rangia | & Il Line

SPS/MS/001: SPS related to ensuring reliable power supply to Arunachal Pradesh & Assam
through the 132 kV Roing-Chapakhowa D/C line

During the year 2024, there were 1 correct operation related to the SPS scheme (Criteria-I1). However,
2 instances of partial correct operation of SPS scheme (Criteria-1) were reported during the year.
Details of the SPS operation are as follows:

1. Correct Operation of SPS related to ensuring reliable power supply to Arunachal Pradesh & Assam
through the 132 kV Roing-Chapakhowa D/C line (Criteria 1) at 21:36 Hrs of 23.09.2024

On 23" June’24 at 21:36 Hrs, 132 kV Panyor-Ziro line tripped and SPS operated successfully which
caused load shedding of 15 MW at 33 kV level of Rupai.

2. Partial correct Operation of SPS related to ensuring reliable power supply to Arunachal Pradesh &

Assam through the 132 kV Roing-Chapakhowa D/C line (Criteria I) at 16:48 Hrs & 17:24 Hrs of
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21.10.2024

On 21st Oct’24 at 16:48 Hrs & 17:24 Hrs, loading of 132 kV Tinsukia-Rupai line exceeded the pre-
defined loading. Subsequently, SPS operation signals were triggered and received at 132 kV Rupai GSS.
However, due to non-healthiness of OPGW link in 132 kV Rupai-Chapakhowa line, SPS stage-1
operation signals were not received at 132 kV Chapakhowa due to which 132 kV Chapakhowa-Roing
D/C lines along with 20 MVAR Bus Reactor at Roing GSS did not trip.

SPS stage-2 operated at 132 kV Rupai S/S resulting in load shedding by tripping of 2 nos. of 33 kV
feeders of Rupai S/S.

SPS related to reliable power supply to Arunachal Pradesh from
Assam through 132 kV Roing-Chapakhowa DC line

2
1
1 |
0

Jan-24 Feb-24 Mar-24 Apr-24 May-24 Jun-24 Jul-24 Aug-24 Sep-24 Oct-24 Nov-24 Dec-24

No. of correct operation

m Correct operation m Partial correct operation

Fig. 95: SPS related to ensuring reliable power supply to Arunachal Pradesh & Assam through the
132 kV Roing-Chapakhowa D/C line
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It g di v, & arafae gwg AR & e woreT e A v dtug. &t aft /
Mapping of SPS in the SCADA Display for real time monitoring of all SPS:

NLDC has submitted the Guidelines on “Interfacing Requirements” after stakeholder consultation for
approval of the Commission as mentioned in the Regulation 7.4, read with Regulation 14.2 of the
Communication System for inter-State transmission of electricity) Regulations,2017. On dated 19-Jan-
2024, CERC approved the guideline on “Interfacing Requirements” prepared by NLDC in consultation
with the stakeholder. As per the Guideline, real time telemetered is SPS Signal need to be monitored.
The digital status shall be as per IEC standard. Digital Status for circuit breaker must be double point
while isolator status can be either single point or double point as per end device. All users shall comply
with interface requirements as specified and shall share interface details with respective Control Centre.

SI. No. | Description Analog Points Digital Points Protection Signal
1 SPS Signal DIGITAL STATUS: Enable/Disable,

Operated/No Operated

(Condition/Logic Wise)

As on 09-Jan-25, mapping of 11 number of SPS has been done on SCADA display.

U ThTST AT &1 9e=iH / Display of SPS SCADA Mapping

06-Jan-2025 18:15:54 SPS STATUS & OPERATION

STATION SPS SPS ON/OFF SPS OPTD.
BGTPP_NTPC BGTPP U-3 ON
SPS-2 Bangladesh

SPS-4 Bangladesh

PATLATANA OTPC
- SPS -2 HSR

SPS -3 HSR

ZIRO PG ZIRO SPS

SARUSAJAI_AS SARUSAJAI SPS

IMPHAL PG IMPHAL SPS

SM NAGAR (ST) SM NAGAR B/R -1 SPS
SM NAGAR (ST) SM NAGAR B/R -2 SPS
PK BARI (ST) PK BARI B/R -1 SPS
PK BARI (ST) PK BARI B/R -2 SPS

TINSUKIA (AS) TINSUKIA SPS

Fig 96: Display of SPS SCADA mapping
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fassd 7 Conclusion

System Protection Schemes (SPS) are systems designed to detect abnormal power system conditions
and initiate predetermined corrective actions to mitigate the impact of abnormal operating conditions,
usually triggered by contingencies. The use of SPS is twofold: they can be used to increase the level of
security—usually as part of last-resort defence plans, but they can also improve economic utilisation of
electricity networks, alleviating operational security constraints. Operationally, a preventive security
approach results in high operational costs, especially when large amounts of remote renewable energy
resources are connected to the grid: the pre-fault security constraints may require costly curtailments
of renewables and dispatching generators out of merit. In the planning time frame, this paradigm
provides an incentive to invest in costly transmission reinforcements. For these reasons, there has been
growing interest in exploring and expanding the application of SPS to release extra capacity to network
users.

The power transfer capability of existing transmission networks can be enhanced through the use of
automated system protection schemes (SPS), which rapidly respond to disturbances on the network to
keep the system’s variables within operational bounds. Under conditions of huge investment for
maintaining N-1 contingency in an area, System Protection Schemes can play a pivotal role in reducing
the extend of the area affected. With automatic reduction of load/generation or any other designed
actions intended, System Protection Scheme can aid the grid operators in maintaining safe and secure

grid operation.

124




