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Agenda for
51°' Meeting of Protection Sub-Committee (PSC) of

Northern Regional Power Committee

Date and time of meeting : 12.07.2024 10.30 Hrs.
Venue : Via video conferencing

A.1. Confirmation of minutes of 50" meeting of Protection Sub-Committee

A.1.1 50" PSC meeting was held on 29.04.2024. Minutes of the meeting were issued vide
letter dtd. 06.06.2024. No comment has been received till the date.

Decision required from Forum:

Forum may approve the minutes of 50" PSC meeting.

A.2. Submission of protection performance indices to NRPC Secretariat on monthly

basis (agenda by NRPC Secretariat)

A.2.1  As per clause 15 (6) of IEGC 2023;

= Users shall submit the following protection performance indices of previous
month to their respective RPC and RLDC on monthly basis for 220 kV and
above (132 kV and above in NER) system, which shall be reviewed by the
RPC:

a) The Dependability Index defined as D= Nc/Nc+Nf
b) The Security Index defined as S= Nc/Nc+Nu
c) The Reliability Index defined as = Nc/ Nc+Ni

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

Nf is the number of failures to operate at internal power system faults,
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Nu is the number of unwanted operations,
Ni is the number of incorrect operations and is the sum of Nf and Nu

= FEach user shall also submit the reasons for performance indices less than
unity of individual element wise protection system to the respective RPC and
action plan for corrective measures. The action plan will be followed up
regularly in the respective RPC.

In earlier PSC meeting, it was decided that each utility shall submit the Performance

indices of previous month by 7" day of next month.

Accordingly, the status of the indices reported for the months from April-2024 to
May-2024 is attached as Anhnexure- I.

Further, based on submitted data by the utilities as on date, the summary of events
that caused indices less than unity is also attached as Annexure-Il. The concerned
utilities are requested to submit the reason for the same and corrective action taken

to resolve the related issue.

In view of above, it is requested that utilities may submit the performance indices of
previous month by 7" day of next month element wise along with the reason for

indices less than unity and corrective action taken.
Decision required from Forum:

Members may deliberate on delay from utilities in submission of indices, and action

taken in cases where indices are less than one.

A3.

Annual protection audit plan for FY 2024-25 and third-party protection audit
plan (agenda by NRPC Secretariat)

A3.1

Annual Internal Audit Plan:
As per clause 15 of IEGC 2023;

= Annual audit plan for the next financial year shall be submitted by the users
to their respective RPC by 31st October. The users shall adhere to the

annual audit plan and report compliance of the same to their respective RPC.

1/41319/2024
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A3.2 Inthe 48", 49" & 50™ PSC meetings, all utility were requested to submit the annual
protection audit plan.

A.3.3 In view of above, some utilities have submitted their annual audit plans (enclosed as
Annexure- lll) and others may submit annual audit plan for FY 2024-25 at the
earliest.

Third party protection audit:

A.3.4  As per clause 15 of IEGC 2023:

All users shall also conduct third party protection audit of each sub-station at 220 kV
and above (132 kV and above in NER) once in five years or earlier as advised by the
respective RPC.

A.3.5 In view of above, some utilities have submitted their third-party protection audit plans
(enclosed as Annexure-IV) and other remaining may submit the same at the
earliest.

A.3.6 Further, the utilities may update the status of 3™ party protection audit as per the
submitted audit plans. Subsequently, the audit reports along with compliance status
may be submitted to NRPC Secretariat regularly.

Decision required from Forum:

Utilities may submit annual audit plan for FY 2024-25 & 3™ Party Protection audit
plan and comply the same timely. Compliance report for the audited substation may
be submitted.

A.4. Compliance of recommendations of protection audit (agenda by NRPC
Secretariat)

A.4.1  As per clause 15 of IEGC 2023;

e All users shall conduct internal audit of their protection systems annually, and
any shortcomings identified shall be rectified and informed to their respective
RPC. The audit report along with action plan for rectification of deficiencies
detected, if any, shall be shared with respective RPC for users connected at
220 kV and above (132 kV and above in NER).

1/41319/2024
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e Utilities have submitted the internal audit report based on the audit done at
their substations. The submitted reports are attached as Annexure-V. The

submitted reports of 3™ Party audit are attached as Annexure-VI.

However, compliance of audit recommendations has not been reported to NRPC

Secretariat.

Further, the concerned utilities may submit the protection audit report (for audited S/s
as per submitted plan) to NRPC Secretariat and may update the compliance status

regularly.

Decision required from Forum:
Forum may discuss audit report as well as action taken by utilities on

recommendations of audit.

A.5.

Proposal for implementation of SPS at 400/200kV ICTs at 400kV SIS Muktsar
(agenda by Punjab SLDC)

AS5.1

A.5.2

A.5.3

Punjab SLDC has informed that NRLDC issued detailed report in respect of Punjab’s
ATC/TTC limits for Summer/2024 on dated 24-05-2024. Vide the said report, NRLDC
directed PSTCL to implement the SPS at 400/200kV ICTs at 400kV Substation
Muktsar (PSTCL), considering the N-1 contingency at Muktsar substation.

Punjab SLDC has mentioned that there are 3 no. 400/220Kv ICTs (2 x 315MVA + 1 x
500MVA) at 400kV Muktsar substation. Further, there are 6 no. 220kV downstream

circuits at Muktsar.

Punjab SLDC has submitted a proposal regarding implementation of SPS at
400/200kV ICTs at 400kV S/S Muktsar (PSTCL) in view of the N-1 contingency
attached as Annexure-VII.

Decision required from Forum:

Forum may deliberate on the above proposal and accord approval accordingly.

1/41319/2024
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A.6.

Frequent outage of 800kV HVDC Champa-Kurukshetra inter-regional link
(agenda by NLDC & NRLDC)

A6.1

A.6.2

A.6.3

A.6.4

A.6.5

A.6.6

A.6.7

NLDC has mentioned that during January, 24 to May, 24 Multiple pole tripping (28 no
of times) of HYDC Champa-Kurukhetra has been observed. At 13:53hrs on 17.06.24
all poles of HYDC Champa-Kurukhetra tripped which followed by 16.5GW load loss
in NR region and multiple 765kV Lines tripped on over voltage during Peak NR
demand period. Reliability of HYDC Champa-Kurukhetra poles need to be ensured

by POWERGRID for safe and secure grid operation.

Further, NRLDC has submitted that the frequency of tripping of HVDC Champa-
Kurukshetra has increased. There are 11 no of events of multiple pole trippings has
been observed in this link since January 2024. List of all the tripping of HVDC
Champa-Kurukshetra is enclosed as Annexure-VIIl. The tripping of this high-
capacity link may cause overloading of other parallel transmission lines and further

tripping may cause cascade tripping.

It is also well known that, on account of summer, the Northern Region load would
remain high till September and therefore, high import requirement exists for the
Northern Region. Thus, the HVDC Champa-Kurukshetra inter-regional link is a very

important link for fulfilling the Northern Region demand requirement.

In 17" June load loss event also happened, triggering event was tripping of all poles
of 800kV HVDC Champa-Kurukshetra.

It has been observed that in major of the events, tripping cause was mainly due to
DC line fault, filter protection, software issues, protection mal-operation etc. The
reason of most of the tripping seems similar indicating the repetitive nature of

fault/tripping.

POWERGRID(NR-1) is requested to share the Protection and control philosophy,
power compensation philosophy of 800kV HVDC Champa-Kurukshetra inter regional
link along with analysis of protection and control system operation during the grid

event.

Remedial measures taken/to be taken to avoid frequent tripping of this inter-regional

link also to be shared.

1/41319/2024
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Decision required from Forum:

Forum may kindly discuss and issue necessary direction.

A.7.

Revision of System Protection Scheme for Anpara Complex (agenda by
UPSLDC)

A.7.1

A.7.2

UPSLDC vide letter (Annexure-IX) dated 01.7.2024 submitted the revised System

Protection Scheme for Anpara Complex.

The revised proposal is attached as Annexure- X.

Decision required from Forum:

Forum may deliberate on the above proposal and accord approval accordingly.

A.8.

Review of SPS scheme no. SPSINR/IGEN/01 SPS for reliable evacuation of
power from NJPS, Rampur, Swara Kuddu, Baspa Sorang and Karcham
Wangtoo HEP (agenda by HPPTCL)

A8.1

HPPTCL vide letter dated 27.03.2024 has submitted proposal for review of SPS for
evacuation of power from NJPS, Rampur, Swara Kuddu, Baspa Sorang and

Karcham Wangtoo HEP (attached as Annexure- XI)

Decision required from Forum:

Forum may deliberate on the above proposal.

A.9.

Proposal of System Protection Scheme (SPS) at 400kV Substation Jaunpur
(agenda by UPSLDC)

A9.1

A.9.2

A.9.3
A9.4

UPSLDC vide letter dated 15.6.2024 submitted the System Protection Scheme for
400kV Substation Jaunpur as additional agenda in the 220" OCC meeting (held on
19.6.2024).

UPSLDC informed that 2x315 MVA ICT at 400kV Substation Jaunpur is not N-1
compliant. In order to ensure the reliability of Jaunpur Substation during peak
demand, SPS is required.

The OCC forum recommended to discuss the scheme in upcoming PSC meeting.

Accordingly, the logic (Annexure-XIl) is put up as agenda for deliberation.

1/41319/2024
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A.9.5 However, NRLDC vide mail dated 2.7.2024 commented that SPS action would only
provide relief in case 220kV Jaunpur-Phulpur and 220kV Jaunpur-Jhusi are kept
open. Incase these lines are kept closed, SPS relief may not be sufficient.

A.9.6 Incase 220kV Jaunpur-Phulpur and 220kV Jaunpur-Jhusi are kept open, loading of
400/220kV Alllahabad (PG) ICTs would increase. Further, reliability of supply for
these substations would also be poor.

Decision required from Forum:

Forum may deliberate on the above proposal and accord approval accordingly.

A.10. Intimation of performance of SPS (agenda by NRPC Secretariat)

A.10.1 As per clause 16 of IEGC 2023;

e 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.

e 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.

A.10.2 However, it has been observed that reporting of operation/failure of
operation of SPS is not being done by the utilities.

A.10.3 Utilities may intimate the same to the NRPC and NRLDC timely. Further,
utilities may submit the protection performance indices for the SPS also.
Decision required from Forum:

Forum may kindly direct the utilities to comply the above regulation.

A.11. Non-availability of Bus Bar protection scheme at 220 KV GSS Sakatpura,

RVPN, Kota (agenda by RVUNL)

A.11.1 Bus Bar protection scheme is not in operation at 220kV GSS sakatpura since long.
Due to this reason, 220 kV Bus faults at GSS sakatpura are not cleared in time
at GSS Sakatpura end.

A.11.2 These faults are fed through 04 Nos. KTPS- sakatpura feeders and are cleared later

during delayed tripping (in Zone 2 time or back up protection) creating system

1/41319/2024
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instability at KSTPS, which many times results in tripping of running KSTPS
generating units and feeders etc. causing huge revenue loss to RVUNL.

Decision required from Forum:

Members may deliberate and resolve the issue accordingly.

A.12.

Instantaneous Setting in 132 kV Chandak-Pithoragarh & 132 kV Chandak-
Almora Line (agenda by PTCUL)

Al12.1

A.12.2

A.12.3

Al2.4

A.12.5

A.12.6

PTCUL has submitted that the matter of instantaneous setting in the Chandak-
Pithoragarh and Chandak-Almora power transmission lines has also been raised in
the 47" PSC meeting. Currently, the instantaneous setting of the Chandak-Almora
Line is set at 1200 Amperes, which is deemed inadequate considering the fault level
of the 132 kV Bus at 3938 Amperes and Chandak-Pithoragarh Line is set at 900
Amperes.

Consequently, occasional tripping of the Chandak-Pithoragarh Line has been
observed when faults occur in the 33 kV line nearer to the substation.

A recent tripping incident that took place on 25/06/2024. During this event, the fault
current in the y-Phase reached 1621 Amperes, surpassing the instantaneous setting
of the line. It is crucial to address this issue promptly in order to ensure reliable and
uninterrupted power transmission.

Tripping details of 132 kV Chandak (PGCIL)-Almora Line & 132KV
Chandak(PGCIL)-Pithoragarh line submitted by PTCUL are attached as Annexure-
XIIL.

Based on the aforementioned circumstances, the following potential solution is
proposed to mitigate the problem:

Disabling the instantaneous trip function: The viable solution is to disable the
instantaneous trip function entirely. Instead, reliance would be placed on other
protective measures, such as backup overcurrent settings, to offer adequate fault
protection. It is worth noting that instantaneous setting in backup overcurrent is not
recommended for 132 kV lines. Nevertheless, under the given circumstances, it

could prove to be more reliable than the current configuration.

Ensuring the reliability and stability of the power transmission network in the
Chandak-Pithoragarh and Chandak-Almora lines is crucial. By addressing the

instantaneous setting issue, the occurrence of unnecessary tripping can be

1/41319/2024
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minimized, thereby improving the overall efficiency of the power transmission

system.

Decision required from Forum:

Members may deliberate and resolve the issue accordingly.

A.13.

Implementation of 3-phase Auto-Reclosure for the Phase-to-Phase Tripping of
Transmission Lines due to Kite threads. (Agenda by POWERGRID, NR3)

A.13.1

A.13.2

A.13.3

A.13.4

POWERGRID, NR-3 has intimated that as per the analysis of the Tripping Incidents
of the Phase-to-Phase Tripping of the transmission lines at NR-Ill Region of
POWERGRID, it has been observed that the majority of the Phase-to phase Tripping
of the Transmission Lines have occurred due to the presence of foreign material
(such as Kite Threads).

In last three years (from May’21 to April'24), a total of 76 phase-to-phase tripping
instances have occurred at transmission lines of NR-IlIl Region due to the presence
of kite thread and the Line got charged during charging attempt (within 01-02 hrs. of
tripping).

List of Transmission Lines in which more than 02 instances/Line of such phase-to-

phase tripping have occurred are presented below: -

No. of Phase-to-Phase fault Instances
SIl. No. | Description of the Transmission Line due to Kite thread in which Line held
during charging attempt.

400kV Bareilly Moradabad-1 Line 16

400kV Jehta(UP)- Unnao(UP)-1 Line

1

2.

3. | 220kV Bareilly(UP)- Sitarganj Line

4 | 400kV Jehta(UP)- Unnao(UP)-2 Line

L LA e

As per the protection scheme implemented at POWERGRID for Transmission Line
Distance Protection, Auto Reclosure is only attempted in case of 1-phase to earth
Faults. And if the fault is phase-to-phase/3-phase in nature, 3-phase tripping of the

transmission line is issued and Auto-Reclosure is blocked.

1/41319/2024
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However, in the above-mentioned phase-to-phase tripping instances, Transmission
Lines got three-phase tripped (as per the implemented protection scheme) but got
charged/held during the charging attempt. During the tripping of the line due to Kite
thread, in most of the cases the thread causing the tripping gets burnt during the first
tripping instance and subsequently the transmission line holds during the charging
attempt.

Further, it could be observed that maximum number of Kite thread caused tripping
pertain to a particular geographical section between Bareilly and Moradabad near
Moradabad end where Kite Flying is prominent and even after multiple awareness
drive and taking up the matter with local administration, the instances of Kite related
tripping has not reduced. A total of 16 Nos. of instances are observed in 400kV
Bareilly Moradabad-1 Line, whereas 400kV Bareilly Moradabad2 Line which has
been done LILO at 765/400kV PRSTL Rampur Substation runs through different
route near Moradabad section, therefore such trippings are not observed in 400kV
Rampur Moradabad Line (Line formed after LILO of Bareilly Moradabad-2 Ckt).

Due to multiple tripping of the same transmission element on such transient nature
fault caused by Kite Thread, reliability and availability of the transmission system is
heavily affected. Therefore to enhance the same, it is proposed that 3-phase Auto
Reclosure for phase-to-phase faults may be implemented in such lines having
tripping on account of kite thread so that the number of trippings and outage duration
of the transmission line during phase-to-phase fault may be reduced.

Since, Majority of such instances have been occurred in 400kV Bareilly Moradabad-
1 Line, therefore the scheme for 3-phase Auto-reclosure on phase-to-phase faults
may be implemented in the above line on pilot basis.

Scheme proposed by POWERGRID, NR-3 for 3-phase auto-reclosure: -

e In the proposed scheme for 3-phase Auto-reclosure of Line on Phase-to-phase
faults, Line shall auto-reclose on Single-phase to earth faults & Phase to
Phase Faults. However, Auto-reclosure should get blocked in case of Three-
phase faults and three phase to earth faults.

e To achieve the above through scheme, auto reclosure initiation is to be taken
from the pickup signals of Single-phase to earth fault loop and Phase to phase
Selection (in case of Rph-Yph fault, Yph-Bph fault and Bph-Rph Fault).

e Further in case actuation of all three phase to earth fault selection loops

together or actuation of all phase-to-phase fault loops together, blocking of

1/41319/2024
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Auto-reclosure is to be configured.
A.13.10 With the implementation of the above proposed scheme, 3-phase Auto-reclosure
shall be only permitted for phase to earth and phase to phase faults and Auto-
reclosure shall remain blocked for more severe faults such as 3-phase faults and 3-

phase to earth faults to ensure grid stability.

Decision required from Forum:

Members may deliberate.

A.14. Sudden failure of 400/220/33KV, 315 MVA ICT-1 at Kaithal during external faults
in 220KV Lines (Agenda by POWERGRID, NR-2)

A.14.1 POWERGRID, NR-2 has submitted that on 11.05.2024, there was fault in
downstream network at Kaithal (PG). The sequence of events is as under:

1. 00:51:06.816 220kV Kaithal (PG)-HVPNL Neemwala-2 tripped on B_N Line
fault, with fault current 23.6KA. Due to successful A/R at Kaithal (PG) end at
00:51:08.258 Hrs, above fault was repeated and again fed by ICT with fault
current 23.5kA.

2. 00:51:10.808 220kV Kaithal (PG)-HVPNL Kaithal-1tripped on B-N Line fault,
with fault current 20kA. Due to successful A/R at Kaithal (PG) end at
00:51:11.858 Hrs, above fault was repeated and again fed by ICT with fault
current 23.5KA.

3. 00:51:11.878 Hrs: ICT-1 had failed on failure of HV B-Phase winding while
feeding above fault.

A.14.2 POWERGRID has mentioned that summary of faults fed by ICT in last 02 Years as

below-

Total faults fed in last 24 months 23Nos

Line faults with fault distance less than | 10 Nos | Fault current in 20-24KA
2KM

Line faults with fault distance between 2- | 07 Nos
6kM

Line faults with fault distance 7—20km 06 Nos | Fault current in 4-8KA
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Note: Out of 23 No Line faults in 220KV Lines, 18 No Line faults were in B Phase

and ICT also failed due to failure of B Phase winding.

A.14.3 Further, POWERGRID NR-2 has submitted that AMP of ICT was carried out as per
schedule and all test results including DGA results were normal before failure.

A.14.4 In view of above, POWERGRID NR-2 submitted that said ICT had failed while
feeding of faults in 220KV Lines.

Decision required from Forum:
Members may please discuss.

A.15. Status of remedial actions recommended during 50" PSC meeting (agenda by
NRLDC)

A.15.1 As per the discussion in 50" PSC meeting, necessary remedial actions were
recommended based on the analysis and discussion of the grid events. It is
expected that necessary actions would have taken place. In view of the same,
constituents are requested to share the status of remedial actions taken.
Constituents can email the details via mail to NRLDC and NRPC.

Decision required from Forum:
Members may like to discuss.
A.16. Status of Bus bar protection (agenda by NRLDC)

A.16.1 Clause - 4 in schedule - V of Central Electricity Authority (Technical Standards for
Construction of Electrical Plants and Electric Lines) Regulations, 2022 reads as
"Bus bar protection and local breaker backup protection shall be provided in 220kV
and higher voltage interconnecting sub- stations as well as in all generating station
switchyards".

A.16.2 During analysis of many grid incidents/disturbances, it has been found that the

Busbar protection at the affected substation was not present or non-operational
which resulted in considerably increasing both the number of affected elements and
fault clearance time. Accordingly, it becomes critical to monitor and keep Busbar

protection at all the 220 kV and above voltage level substations healthy and

1/41319/2024
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operational.

Continuous follow-ups have been done at OCC & PSC forum to expedite the
commissioning of bus bar protection at 220kV & above stations and to ensure their
healthiness. On the basis of details received till date, it is observed that status of bus
bar protection has been improved however, further improvement is desired.
Constituent wise status of bus bar protection where bus bar protection is either not
installed or installed but not operational along with present status as per detail
received from constituents is attached as Annexure-XIV.

Constituents are requested to share the present status of remedial action taken/to be
taken regarding commissioning and healthiness of bus bar protection at 220kV &

above substations and also expedite the implementation of bus bar protection.

Decision required from Forum:

Members may like to discuss.

A.17.

Replacement of electromechanical relays with numerical relays (agenda by
NRLDC)

Al7.1

A.l7.2

A.17.3

Al7.4

Clause-37.2(c) of IEGC, clause-15(4) of CEA Grid standards and clause-48(4) of
CEA Construction Standards 2022 mandates that

“each line or transformer or reactor or any other bay shall be provided with facility for
disturbance recording, event logging and time synchronizing equipment”.

During analysis of grid incidents/disturbances, it has been found that there are few
stations where electromechanical relays are still in use and thus disturbance
recorders are not available there which accounts for violation of Clause-37.2(c) of
IEGC, clause-15(4) of CEA Grid Standards and clause 48(4) CEA Construction
Standards 2022.

In addition, clause-3 in part Ill (Grid Connectivity Standards applicable to
Transmission Line and Sub-Station) of Standards for Connectivity to the Grid, 2007
reads as

“Two main numerical Distance Protection Schemes shall be provided on all the
transmission lines of 220 kV and above for all new sub-stations. For existing sub-
stations, this shall be implemented in a reasonable time frame”

It is known that Disturbance recorder (DR) is essential for analysis of grid

incidents/disturbances. Its non-availability eventually affects the proper analysis of
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grid incidents/disturbances and monitoring of protection system.

Continuous follow-ups have been done at OCC & PSC forum. During the meeting, all
the constituents/SLDC/STU were requested to review the same in their control area
and take expedite actions to replace electromechanical relays with numerical relays.

Constituent wise details of static/electromechanical type protection relays at their
respective substations along with its present status per detail received from
constituents is attached as Annexure-XV.

Constituents are requested to share the status of remedial action taken/to be taken
regarding replacement of static/electromechanical relay with numerical relays at
220kV & above substations and also expedite the process of replacement of

static/electromechanical relay with numerical relays.

Decision required from Forum:

Members may like to discuss.

A.18.

Frequent multiple elements tripping at 220kV Kunihar, Baddi, Upperla Nangal
complex and load loss event in HP control area (agenda by NRLDC)

A.18.1

A.18.2

A.18.3

Frequent event of multiple elements tripping has been reported at 220kV Kunihar,
Baddi, Upperla Nangal complex of HP control area. Total six (06) number of grid
events have been reported in this complex in 2024. Major affected substations were
220kV Kunihar, Baddi & Upperla Nangal. Significant quantum of load (400-700MW)
affected during these grid events. Protection coordination and load management
related issues were observed during these events however, tripping details and
details of remedial action taken not received yet from HP. List of events is attached
as Annexure-XVI.

During Aug-Sept 2023 also, Grid events were reported in this complex. Those events
were discussed in 48" PSC meeting and PSC forum had recommended third party
protection audit of Kunihar S/s. Thereafter, in view of further grid events in 2024,
deliberation on above subject had been done at various forums.

PSC forum (49" & 50" PSC) recommended expeditious 3™ Party protection audit of
this complex and to submit the report. However, no update on the details of remedial
action taken same have received and multiple events in recent past indicates that
issues related to protection system and their coordination at these affected stations

are still existing.
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DR/EL and detail analysis of any of these events have not received from HP.
Therefore, HP is requested to analyse the tripping events in detail and share the
report along with remedial action taken to avoid such events in future.

As per IEGC clause 37.2 (c), Disturbance Recorder (DR), station Event Logger (EL),
Data Acquisition System (DAS) shall be submitted within 24 hrs of the event and as
per IEGC clause 37.2 (e), the user shall submit a detailed report in the case of grid
disturbance or grid incidence within one (1) week of the occurrence of event to
RLDC and RPC.

During 48™, 49™ & 50™ PSC meeting, third party protection audit of this complex i.e.,
220kV Kunihar, Baddi & Upperla Nangal was recommended. However, no details in
this regard received from HP. HP is requested to take necessary remedial actions on

priority.

Decision required from Forum:

Members may like to discuss.

A.19.

Availability and Standardization of recording instrument (Disturbance recorder
and Station Event Logger) (agenda by NRLDC)

A.19.1

A.19.2

A.19.3

A.19.4

A.19.5

As per IEGC clause 17
1) All users shall keep the recording instruments (disturbance recorder and
event logger) in proper working condition.
2) The disturbance recorders shall have time synchronization and a standard
format for recording analogue and digital signals.
IEGC clause 37.2 (c) also mandates the submission of Disturbance Recorder (DR),
station Event Logger (EL), Data Acquisition System (DAS) within 24 hrs of the event.
During FTC process, cases of non-availability of station event logger and non-
standardisation of recording instruments have been observed. Undertaking received
in this regard from UP & Punjab is attached with Annexure-XVII.
Data of recording instruments (DR/EL) are very helpful in grid event analysis and is
being used in availability verification of transmission lines. Complete and conclusive
analysis of any grid event is not possible without these recording instruments and
thus their standardisation is very important.
Therefore, availability of disturbance recorder with standardisation, time sync and

correct nomenclature and station event logger need to be ensured by users at the
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station of their respective control area.

Deliberation on this subject was done during 50" PSC meeting. Details were
received from UP (Lucknow & Gorakhpur zone) & Haryana only.

In view of above, all the constituents are requested share the updated details w.r.t.
availability and standardisation of disturbance recorder and event logger at the
station of their respective control area in format attached as Annexure-XVII.

Decision required from Forum:

Members may like to discuss.

A.20.

Analysis of load loss event occurred at 13:53 hrs on 17th June 2024 (agenda
by NRLDC)

A.20.1

A.20.2

A.20.3

At 13:53 Hrs of 17" June 2024, Northern Region demand experienced a reduction in
load of the order of 16.5 GW. The incident occurred immediately after tripping of both
bipoles of +/-800 kV HVDC Champa (WR) — Kurukshetra (NR) which was carrying
4,500 MW from the Western Region to Northern Region.

After tripping of the HVDC link, low voltages were observed across the Northern
region and the above load reduction occurred. Partial outage of the 765/400kV
Aligarh (PGCIL) station occurred due to reported tripping of all five (5) nos 765 kV
lines. In the incident, grid frequency increased from 50.03 Hz to 50.68 Hz and

recovered back to ~50.0 Hz within 6 minutes.

Constituents are requested to share their inputs/observations on following points:

1/41319/2024

a) SLDCs may share the analysis of load reduction in their respective control area during

the event. Kindly share details w.r.t. following points:

e Supporting DR/EL if triggered during low and high voltage scenario at any substa-

tion may be shared.

¢ Any analysis and feedback pertaining to distribution side may also be shared.

e Categorisation of load affected (agricultural/industrial/domestic) during the event.

e Any load relief occurred through Under voltage load shedding (UVLS).

e Whether load restored automatically or through manual intervention during the grid

event.

b) ISGS and state control generating stations may share the analysis of generator re-

sponse during the event. Kindly share details w.r.t. following points:
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e Primary response as per grid requirement during the event

e PSS/AVR response and MVAr support as per grid requirement during the event

1/41319/2024

c) Some of the generating units also tripped during the event. List of the generating units

tripped is attached as Annexure-XVIIl. Concerned constituents are requested to share

the Disturbance recorder file (DR:.dat/.cfg), Station Event logger file (EL), Reason of

tripping (Relay flags, control panel annunciation etc.) and protection setting of protec-

tion operated.

Decision required from Forum:

Members may like to discuss.

A.21.

Analysis of the tripping events occurred during April-2024 to June-2024 and

status of remedial action taken (agenda by NRLDC)

A21.1

The list of major tripping events occurred during January-2024 to March-2024 is
attached as Annexure-XIX. Concerned constituents/utilities are requested to share
the detailed analysis of the tripping elements along with status of remedial action

taken/to be taken.

Decision required from Forum:

Members may like to discuss.

A.22.

Review and uniformity of df/dt (ROCOF) protection philosophy in Northern
Region (agenda by NRLDC & NLDC)

A.22.1

A.22.2

A.22.3

NLDC has mentioned that multiple df/dt operation observed in Punjab, Haryana,
Rajasthan, UP and Delhi for grid events involving single/multi-phase to ground faults
and on few instances momentary RE generation dips has been observed along with
line tripping. The reason of df/dt relay operation are suspicious as the delay and no
of cycles taken for df/dt relay triggering are yet to be clarified by the Northern
Regional states.

The settings and operating philosophy of df/dt relay to be reviewed and the sub-
committee and Task force report on AUFLS and df/dt scheme as approved in
14™ NPC meeting to be endorsed by all states.

NRLDC has also highlighted the same that multiple incidents of load shedding on df/

dt (ROCOF) protection operation have been reported during recent past. Major
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operations were reported from Punjab control area. Delhi, Rajasthan & UP have also
reported load shedding on df/dt operation during some of the incidents. Incidents
during which df/dt operation have reported is attached as Annexure XX.

In view of frequent incidents of tripping of distribution feeders on df/dt operation,
analysis and review of df/dt operation is necessary. Communication has already
been sent to SLDCs via mail to provide details of stage wise quantum of load relief
on df/dt operation and protection setting adopted (average cycle, time delay etc.)
Partial details received from Delhi and Punjab.

SLDCs are requested to share the adopted philosophy of df/dt protection and
confirm whether uniform philosophy has been adopted throughout the state or not.
SLDCs may share the details at the earliest so that analysis and review of df/dt
operation and its philosophy may be done.

Further review of df/dt protection setting also need to be done to ensure its uniformity
and to avoid undesired operation and load loss.

Decision required from Forum:

Members may like to discuss.

A.23. Review of procedure of approval of Protection Settings in Northern Region
(agenda by NRPC Secretariat)
A.23.1 As per clause 14 (2) of IEGC 2023:

All users connected to the grid shall:

= obtain approval of the concerned RPC for (i) any revision in settings, and (ii)
implementation of new protection system;

= ntimate to the concerned RPC about the changes implemented in protection system
or protection settings within a fortnight of such changes;

A.23.2 In view of above, the procedure for approval of settings was finalized in the 49" PSC
meeting wherein it was decided that NRPC Secretariat will provide the approval of
protection settings.

A.23.3 Further, the agenda was again discussed in 50™ PSC meeting (held on 29.05.2024),

wherein the procedure was revised (attached as Annexure-XXl). The same was
also taken in the 50" TCC and 74™ NRPC meetings (held on 28-29 June, 2024) for

final approval of forum. However, NRLDC requested to deliberate the revised
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procedure again in the upcoming PSC meeting.
A.23.4 NRLDC has submitted request for revision of procedure as attached as Annexure-

XXIl.

Decision required from Forum:
Members may deliberate on above proposal and accordingly, procedure may be

reviewed.

*kkkk



Members of Protection Sub-Committee (FY 24-25)

. No. [NRPC Member Organization Designation Email-1D
1 Member (GO&D), CEA Director, NPC Division skdotancea@nic.in
2 Member (PS), CEA Chief Engineer, PSPA-I Division i.sharan@nic.in
3 CTUIL Sr.GM schakraborty@powergrid.in
4 PGCIL GM gunjan.agrawal@powergrid.in
5 NLDC* Executive Director scsaxena@dgrid-india.in
6 NRLDC* Executive Director nroy@gqrid-india.in
7 NTPC GM(OS-NR) dmandal@ntpc.co.in
8 BBMB Director (P&C) dirpc@bbmb.nic.in
9 THDC* Chief General Manager (EM-Design) rrsemwal@thdc.co.in
10 SJVN Additional General Manager prakash chand@sjvn.nic.in
11 NHPC General Manager (O&M) hod-om-co@nhpc.nic.in
12 NPCIL* Director (Finance) df@npcil.co.in
13 Delhi SLDC General Manager gmsldc@delhisldc.org
14 Haryana SLDC Chief Engineer (SO&C) cesocomml@hvpn.org.in
15 Rajasthan SLDC Chief Engineer (LD) ce.ld@rvpn.co.in
16 Uttar Pradesh SLDC Superintending Engineer (R&A) sera@upsldc.org
17 Uttarakhand SLDC Chief Engineer anupam singh@ptcul.org
18 Punjab SLDC Chief Engineer ce-sldc@punjabsldc.org
19 Himachal Pradesh SLDC Chief Engineer cehpsldc@gmail.com
20 DTL AGM-Protection bharatgujardti@gmail.com
21 HVPNL Chief Engineer (TS) cetspkl@hvpn.org.in
22 RRVPNL CE (M&P) ce.mps@rvpn.co.in
23 UPPTCL* Managing Director md@upptcl.org
24 PTCUL SE(T&C) setandchld@gmail.com
25 PSTCL Chief Engineer (P&M) ce-pm@pstcl.org
26 HPPTCL* Managing Director md.tcl@hpmail.in
27 IPGCL GM-T satyendrap@ipgcl-ppcl.nic.in
28 HPGCL SE(Tech) setechhg@hpgcl.org.in
29 RRVUNL* CMD cmd@rrvun.com
30 UPRVUNL Chief Engineer, (L-2) ce.ppmm@uprvunl.org
31 UJVNL* Managing Director mdujvnl@ujvnl.com
32 HPPCL* Managing Director md@hppcl.in
33 PSPCL* CMD cmd-pspcl@pspcl.in
34 UHBVN Managing Director md@uhbvn.org.in
35 Jodhpur Vidyut Vitran Nigam Ltd. Managing Director MD.JDVVNL@RAJASTHAN.GOV.IN
36 Paschimanchal Vidyut Vitaran Nigam Ltd. Managing Director md@pvvnl.or
37 UPCL* Managing Director md@upcl.org
38 HPSEB* Managing Director md@hpseb.in
39 Prayagraj Power Generation Co. Ltd.* Head (Commercial & Regulatory), DGM - |sanjay.bhargava@tatapower.com, [J
Elect dhananjay.singh@ppgcl.co.in
40 |Aravali Power Company Pvt. Ltd* CEO brahmajig@ntpc.co.in
41  |Apraava Energy Private Limited* GM-Electrical navin.chaturvedi@apraava.com
42  |Talwandi Sabo Power Ltd. * CO0 Vibhav.Agarwal@vedanta.co.in
43 Nabha Power Limited* CEO sk.narang@larsentoubro.com
44 Lanco Anpara Power Ltd* President sudheer.kothapalli@meilanparapower.com
45 Rosa Power Supply Company Ltd GM-ELECTRICAL kesarinandan.pandey@relianceada.com
46 Lalitpur Power Generation Company Ltd President rnbedi.ltp@Ipgcl.com
47 MEJA Urja Nigam Ltd. DGM-EMD rajeevpandey@ntpc.co.in
48  |Adani Power Rajasthan Limited* COO, Thermal, O&M jayadeb.nanda@adani.com
49 JSW Energy Ltd. (KWHEP)* Head Regulatory & Power Sales jyotiprakash.panda@jsw.in
50 TATA POWER RENEWABLE* Zonal Head, NR dhmahabale @tatapower.com
51 UT of J&K* Chief Engineer, JKPCL cejkpcl2@gmail.com
52 UT of Ladakh* Chief Engineer, LPDD cepdladakh@gmail.com
53 UT of Chandigarh Executive Engineer elop2-chd@nic.in
54 Noida Power Company Limited Head — Power Purchase ssrivastava@noidapower.com
55 Fatehgarh Bhadla Transmission Limited AGM- Protection and Metering ashish.baviskar@adani.com
56 NTPC Vidyut Vyapar Nigam Ltd. CEO ceonvvn@ntpc.co.in

Organizations from where nominations are not received for PSC, memebers of NRPC have been mentioned. Nomination for PSC forum may be sent at the earliest.
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Annexure-|

Status of perfomance indices report of April 2024
S. No. |Utility Status of Protection Performance indices

Not Recevied

SIVN

Not Recevied
Not Recevied

UPRVUNL

UJVNL
20 |HPPCL Not Recevied
21 |PSPCL

Not Recevied

22 |HPSEBL

Not Recevied

Talwandi Sabo Power Ltd. Not Recevied
Lanco Anpara Power Ltd Not Recevied

MEJA Uria Nigam Ltd.

JSW Energy Ltd. (KWHEP)
AESL

UT of J&K

37 _|UT of Ladakh Not Recevied
38 |UT of Chandigarh

Not Recevied
ATIL, BKTL, FBTL Not Recevied

Not Recevied

Sekura Energy Limited

Alaknanda Hydro Electric Plant (GVK) Not Recevied




Status of perfomance indices report of May 2024
. |Utility Status of Protection Performance indices

»
z
5

Not Recevied

Not Recevied

Not Recevied
Not Recevied
Not Recevied

UPRVUNL
UJVNL

20 |HPPCL Not Recevied
21 |PSPCL

Not Recevied

22 |HPSEBL
Not Recevied
Not Recevied

23 |Prayagraj Power Generation Co. Ltd.

Talwandi Sabo Power Ltd. Not Recevied
Lanco Anpara Power Ltd Not Recevied

MEJA Uria Nigam Ltd.

JSW Energy Ltd. (KWHEP) Not Recevied
AESL Not Recevied

UT of J&K Not Recevied
37 _|UT of Ladakh Not Recevied
38 |UT of Chandigarh

Not Recevied

ATIL, BKTL, FBTL

Not Recevied

Sekura Energy Limited

SEUPPTCL Not Recevied
46 | Vishnuprayag Hydro Electric Plant (J.P.) Not Recevied

47 _|Alaknanda Hydro Electric Plant (GVK) Not Recevied




Annexure-lI

Performance Indices less than Unity- April 2024

RVPN

Case-1 220/132KV 160MVA BHEL Transformer at 220KV GSS HINDAUN on
10.04.2024

No. of Unwanted operation — 1

Reason of unwanted operation — REF protection operated. After testing it is found that
Easun Reyrolle make MIT161 REF relay (static) is defective and mal operating.

Corrective Action taken — The relay has been replaced with numerical relay.

Case-2 220KV Bhilwara - HAMIRGARH Line at 220KV BHILWARA on 18.04.2024
No. of Unwanted operation — 1

Reason of unwanted operation — Tripping relay 86 operated due to contact shorting

done by reptile.

Corrective Action taken — The dead reptile has been removed from the 86 relay and

entry point has been sealed toprevent reptile entry in the relay.

Case-3 220KV Dausa- PGCIL Bassi line-ll at 220KV GSS DAUSA on 25.04.2024
No. of Unwanted operation — 1

Reason of unwanted operation — QMho Distance protection Relay operated on Power
Swing indication. QMho being staticrelay, no DR is available. After testing NO result

found abnormal.

Corrective Action taken — The relay is under observation, if such incident is repeated,

the DPS relay shall be replaced.



UPPTCL

Case-1 160MVA ICT-1 at 220kV Bagpat Substation

No. of unwanted operation- 1

Reason of unwanted operation- OSR cable found damaged.

Corrective Action taken- faulty cable replaced.

Case-2 400kV Substation Sarnath, SPS issued command to gajokhar -1 & 2 on
26.04.2024

No. of unwanted operation- one on each line

Reason of unwanted operation- Defective Three phase transducer of 315MVA ICT-1
caused wrong operation of SPS

Corrective Action taken- Not received from the utility

Case-3 DT received at Sarnath end on 400kV Anpara-3to Sarnath line on 27.04.2024
No. of unwanted operation- 1
Reason of unwanted operation- explanation not received from utility.

Corrective Action taken — Not received from the utility

INDIGRID

Case-1 Tripping of 400kV Kadarpur(GPTL) - Sohna Road(GPTL) Ckt-2

No. of unwanted operation- 2

Reason of unwanted operation- Overvoltage protection operated due to maloperation

of L90 Relay

Corrective Action taken- Matter is taken up with OEM for the early resolution.

NHPC

Case-1 Tripping of 132kV Sewa-2 to Kathua ckt-2

No. of unwanted opeartion-1



Reason of unwanted operation- due to improper PSL, line tripped on LBB operation on
bus-II

Corrective Action taken- Revised PSL has been implemented.

JKPTCL

Case-1 at 220/132/33 kV substation udhampur

No. of unwanted operation -1

Reason of unwanted operation- not received from utility.

Corrective Action taken — Not received from the utility

PSTCL
Case-1 tripping of 220 kV Wdala Granthia-Sarna ckt.l on 9.4.2024
No of failure operation -1

Reason of failure operation- due to Y phase CVT damaged at Wdala Granthia line did

not trip and tripped on zone -2 from Sarna end.

Corrective action taken- Not received from the utility

Case-2 tripping of 220 kV G-2-Bhari ckt & 220 kV 220 kV G-2-Ganguwal ckt on 11.4.2024
No of failure operation -1 on each circuit

Reason of failure operation- B-ph CT Damaged at 220 kV S/S G-2 both lines did not
trip at G-2 end and tripped in zone -1 at other ends for both the lines. (bus bar protection

did not operate at G-2).

Corrective action taken- Not received from the utility

Case-3 tripping of 220kV Bottianwala-GVK ckt.ll on 11.4.2024 & 12.4.2024

No of unwanted operation-2



Reason of unwanted operation- Main Il (D60) Mal-operated at Bottianwala end (Relay
found to be defective as VT module is faulty)

Corrective action taken- Not received from the utility

Case -4 tripping of 220 kV Mohali-Banur ckt on 24.4.2024 at Mohali end only.
No of unwanted operation-1

Reason of unwanted operation- Unwanted & incorrect E/F operation with Damaging of

LA of transformer

Corrective action taken- Not received from the utility

Case-5 tripping of 220 KV Sandhwan-Muktsar Line on 19.4.2024
No of unwanted operation-1

Reason of unwanted operation- Configuration issue regarding Z4 timer, line tripped on
zone-4 at Sandhwan end, did not trip at Muktsar end.

Corrective action taken- Not received from the utility

Case-6 tripping of NABHA-220/66 kV, 160 MVA Power T/F T-4 on 23.4.2024
No of unwanted operation-1

Reason of unwanted operation- Buchholz Relay (Stage-l) operated due to Due to

ingress of Rain Water in M.B of T/F Marshalling box

Corrective action taken- Not received from the utility

Case-7 tripping of 220/66 kV, 100 MVA P.T/F T-6 at 220 kV S/S G-1 on 26.4.2024
No of unwanted operation-1

Reason of unwanted operation- REF tripping as R-ph CT & CB damaged of 66 kV Focal
Point ckt.ll

Corrective action taken- Not received from the utility



Case-8 tripping of 220/66 KV T/F T-2 100 MVA at 220kV s/S Majra on 26.4.2024
No of unwanted operation-1

Reason of unwanted operation- differential operation due to harmonic block setting

issue

Corrective action taken Harmonics Block settings revised & issue resolved

Case-9 tripping of 220 kV Sarna-Wadala Granthia ckt.IV on 9.4.2024
No of unwanted operation-1

Reason of unwanted operation- line tripped on zone-2 at Sarna end and zone-4 at other

end.

Corrective action taken- Not received from the utility

Case-10 tripping of 400 kV Muktsar-Makhu ckt.l on 19.4.2024
No of unwanted operation-1

Reason of unwanted operation- line tripped on DT received due to PLCC Cabinet (ABB

mal functioning)

Corrective action taken- Not received from the utility

Case- 11 tripping of 220 kV Verpal-Udhoke ckt on 9.4.2024
No of unwanted operation-1
Reason of unwanted operation- Not received from the utility

Corrective action taken- Not received from the utility

Case-12 tripping of 220 kV Chogawan-Cvil Lines ckt.

No of unwanted operation-1



Reason of unwanted operation- Not received from the utility

Corrective action taken- Not received from the utility

Case -13 Incorrect operations due to unhealthiness of carrier.

Lines subjected- 220 kV Sunam-Bangan ckt., 220 kV Kotla Janga-Kartarpur ckt.l, 220
KV Kotlajanga- Kartarpur Ckt.ll, 220KV Katorewala-Mukatsar (220) Line, 220KV
Botianwala-Ferozepur Line., 220 kV Jamsher-Rehana Jattan ckt., 220 kV Sultanpur-Patti
ckt., 220 kV Patti-Cholla Sahib ckt.

Due to unhealthiness of carrier, the concerned end getting tripped in zone-2 leading to

delayed clearance.

Corrective action taken- Not received from the utility



Performance Indices less than Unity- May 2024

ATIL

Case-1 500kV Mundra - Mohindergarh HVDC Pole-1,2 tripped due to No RPC Filter
alarm at Mahendragarh end on 17.5.2024

No. of unwanted operation -1
No. of correct operation -1

Reason for indices less than unity - Alarm seems to be false as there is no such failure

of reactive power compensation.

Corrective action taken- Detailed RCA under progress with OEM.

HVPNL

Case-1 220kV Panchkula(PG)-Pinjore ckt. -ll
No of failures to operate-1
No. of correct operation-1

Reason for indices less than unity- Not received from utility

Corrective action taken- Not received from utility

PTCUL

Case-1 Tripping of 220kv Jafarpur-TSS
No. of unwanted operation -1

No. of correct operation -0

Reason for indices less than unity - Due to Malfunctioning of distance protection Main

1 relay



Corrective action taken- Main 1 relay taken out of service and line is being protected

by main -2 relay.

INDIGRID
Case-1 Tripping of PARBATI2-BANALA (POOLING POINT)-I line

No. of unwanted operation -1
No. of correct operation -0

Reason for indices less than unity- Tripped at Parbati_2 end Due to B-Phase to Earth

Fault and idle charged from Parbati Pooling Banala end.

Corrective action taken- Not received from utility

Case-2 Tripping of 400kV Parbati-Il HEP Sainj HEP
No. of unwanted operation -1
No. of correct operation -0

Reason for indices less than unity- Tripped at Sainj end Due to B-Phase to Earth Fault

and idle charged from Parbati-2.

Corrective action taken- Not received from utility

UPPTCL

Case-1 Tripping of 160MVA T/F-3 at 220kV S/s Baraut
No. of unwanted operation -1

No. of correct operation -0

Reason for indices less than unity- erratic tripping




Corrective action taken- Nothing found on inspection

Case-2 tripping of 400kV Aligarh-Muradnagar line

No. of unwanted operation -1
No. of correct operation -4

Reason for indices less than unity- Auxiliary relay maloperated (85L/0)

Corrective action taken- attended and rectified

Case-3 tripping of 220kV shamli to GIS shamli line

No. of unwanted operation -1
No. of correct operation -0

Reason for indices less than unity- resistive reach setting issue

Corrective action Taken- Not received from utility

Case-4 tripping of 500MVA ICT-4 at 400kV Greater Noida

No. of unwanted operation -1
No. of correct operation -0

Reason for indices less than unity- Tripping due to PRD and OSR due to heavy jerk

near ICT

Corrective action Taken- ICT was tested and taken into service

Case-5 tripping of 220kV Khurja — Dadri line

No. of unwanted operation -1
No. of correct operation -0

Reason for indices less than unity- Maloperation of Main-2 relay

Corrective action taken- O&M wing is under process of replacement of relay.




Case-6 Tripping of 220kV parichha Mahoba line (Jhansi zone)

No. of unwanted operation -1

Reason for indices less than unity- tripping of 220kV parichha Mahoba line in zone-3
due to fault in 132kV Mahoba TSS line

Corrective action Taken- Not received from utility

Case-7 Tripping of Jhansi Sangrur line (Prayagraj zone)

No. of unwanted operation -

Reason for indices less than unity -Not received from utility

Corrective action Taken- Not received from utility

POWERGRID (NR-2)
Case-1 Tripping of 400kV KAITHAL-MALERKOTLA

NO of failure operation-1

Reason for indices less than unity- Line Auto-reclose on B-N fault from Malerkotla
(PG) but tripped from Kaithal (PG)

Corrective action Taken- Not received from utility

Case-2 tripping of JALANDHAR 25 MVAR BUS REACTOR-1
No. of unwanted operation- 1

Reason for indices less than unity- BR tripped due to REF relay maloperation

Corrective action Taken- Not received from utility

PSTCL
Case-1 Tripping of 500 MVA ICT-3 at 400 kV S/S Rajpura on 13.5.2024

No. of unwanted operation- 1



Reason for unwanted operation- Mal-operation due to filter change of dryout system

Corrective action Taken- Not received from utility

Case-2 Tripping of 220/66 kV, 100 MVA P.T/F T-1 at 220 kV S/S Mansa on 10.5.2024
No. of unwanted operation- 1

Reason for unwanted operation- Moisture ingress due to rain led to tripping of ICT on

Bucchloz Relay

Corrective action taken — Now Buchholz relay covered.

Case-3 Tripping of 220 kV BaghaPurana-Moga ckt.l & Il on 21.5.2024
No. of failure to operate -1 on each line

Reason for failure to operate- tripping from one end while no tripping at other end on

phase to earth fault

Corrective action taken- Not received from utility

Case-4 tripping pf 220/66 kV, 100 MVA P.T/F T-2 at 220kV S/S Mohali on 5.5.2024
No. of unwanted operation- 1

Reason for unwanted operation- Damage of control cable (Shorted) by squirrel in

terminal box NCT

Corrective action Taken - Not received from utility

Case-5 tripping of 220 KV Sultanpur- Jamsher ckt on 8.5.2024
No. of unwanted operation- 1

Reason for unwanted operation- CB Low gas pressure trip due to control cable

damage

Corrective action Taken- Not received from utility




Case-6 tripping of 220/132 kV, 100 MVA P.T/F T-1 at 220 KV S/S Sultanpur on 11.5.2024
No. of unwanted operation- 1

Reason for unwanted operation- B phase Over current operation

Corrective action Taken - Not received from utility

Case- 7 tripping of 220kV Badshahpur-Sultanpur ckt on 7.5.2024
No. of unwanted operation- 1

Reason for unwanted operation-_ tripped at Badshahpur end in zone-3 and did not trip

at other end

Corrective action Taken - Not received from utility

Case- 8 tripping of 220KV Botianwala-Mastewala ckt-1 on 10.5.2024
No. of unwanted operation- 1

Reason for unwanted operation-_tripped at Botianwala end with O/C E/F and did not

trip at other end

Corrective action Taken - Not received from utility

Case -9 tripping of 220 kV Bangan Chajali Ckt 1& Il on 11.5.2024
No. of unwanted operation- 1 on each line

Reason for unwanted operation- Bus Bar mal operation

Corrective action Taken - Not received from utility

Case-10 tripping of 220/66KV 100MVA T/F T-3 at 220KV Ikolaha on 18.5.2024 &
19.5.2024

No. of unwanted operation- 2

Reason for unwanted operation- Faulty Buchholz relay operated




Corrective action Taken - Not received from utility

Case- 11 tripping of 220 kV Fatehgarh Churian - Kotli Surat Malhi Circuit on 15.5.2024
No. of unwanted operation- 1

Reason for unwanted operation- O/C Master operated at Fatehgarh Churian and did

not trip at other end.

Corrective action Taken - Not received from utility

Case — 12 tripping of 220 kV Gurdaspur - Sarna Circuit on 4.5.2024

No. of unwanted operation- 1

Reason for unwanted operation-_tripped in zone -2 at Gurdaspur end & zone -4 at
Sarna end.

Corrective action Taken - Not received from utility

Case -13 tripping of 220 kV Sarna-Wadala Granthian ckt.l on 4.5.2024
No. of unwanted operation- 1

Reason for unwanted operation-_ tripped in zone -2 at Wadala Granthian end & zone

-4 at Sarna end.

Corrective action Taken — Not received from utility

Case- 14 tripping of 220 kV Dasuya-Sarna ckt.l & 1l on 4.5.2024
No. of unwanted operation- 1 on each line

Reason for unwanted operation-_ tripped in zone -2 at Dasuya end & zone -4 at Sarna

end.

Corrective action Taken - Not received from utility




Case — 15 tripping of 160MVA P/T/F T- 2 at 220 kV S/S Malerkotla on 21.5.2024
No. of unwanted operation- 1

Reason for unwanted operation-_tripped due to defective OTI Gauge

Corrective action Taken - Not received from utility

Case- 16 tripping of 220 kV BaghaPurana-Bajhakhana ckt.ll
No. of unwanted operation- 1

Reason for_unwanted operation-_ tripped as CT Polarity of Bajakhana ckt-2 at

Baghapurana was wrong

Corrective action Taken - Not received from utility

Case- 17 220 kV Rashiana-Makhu ckt.l on 29.5.2024
No. of unwanted operation- 1

Reason for unwanted operation-_ tripped on zone-1 at Makhu and tripped on earth fault

at other end.

Corrective action Taken - Not received from utility

Case- 18 Incorrect operations due to unhealthiness of carrier.

Lines subjected- 220KV RehanaJattan-Hoshiarpur ckt., 220 kV Gaunsgarh-Dhanansu
ckt.l, 220KV Patti-Algon Kothi ckt.l , 220KV Patti-Algon Kothi ckt.ll, 220KV Patti-Rashiana
ckt., 220 kV Dharamkot-KotKaror ckt.ll, 220 KV Rajpura-Banur ckt , 220 kV Bajhakhana-
Baghapuran ckt.l, 220 kV Bajhakhana-Baghapuran ckt.l, 220 kV Bajhakhana-Lehra ckt.l,
220 kV Khassa-Civil Lines ckt., 220 kV Khassa-Chogawan ckt.

Due to unhealthiness of carrier, the concerned end getting tripped in zone-2 leading to

delayed clearance.

Corrective action taken- Not received from utility




Status of Protection Audit Plan for FY 2024 -25

Annexure-Ill

S. No. [NRPC Member Category Status

1 PGCIL Central Government owned
Transmission Company

2 NTPC

3 |BBMB

4 |THDC .

5 ISIVN Central Generating Company

6 NHPC

7 |NPCIL

8 DTL

9 |HVPNL

10 |RRVPNL

11 |UPPTCL State Transmission Utility

12 |PTCUL

13 [PSTCL

14 |HPPTCL

15 [IPGCL

16 |HPGCL

17 |RRVUNL .

18 |UPRVUNL State Generating Company _

19 |UJVNL

20 |HPPCL

21 |PSPCL State Generating Company & State
owned Distribution Company

22 |HPSEBL Distribution company having
Transmission connectivity ownership

23 |Prayagraj Power Generation Co. Ltd.

24 |Aravali Power Company Pvt. Ltd

25 | Apraava Energy Private Limited

26 |Talwandi Sabo Power Ltd.

27 |Nabha Power Limited

28 |Lanco Anpara Power Ltd IPP having more than 1000 MW

29 |Rosa Power Supply Company Ltd installed capacity

30 |Lalitpur Power Generation Company Ltd

31 |MEJA Urja Nigam Ltd.

32 |Adani Power Rajasthan Limited

33 |JSW Energy Ltd. (KWHEP)

34 |AESL Other Transmission licensee

35 |Tata Power Renewable Energy Ltd. IPP having less than 1000 MW

installed capacity (alphabetical
rotaional basis)

36 |UT of J&K

37 |UT of Ladakh UT of Northern Region

38 |UT of Chandigarh

39 |ATIL Other transmission licensee in NR

40 |INDIGRID

41 |POWERLINK

42 |ADHPL

43 |Sekura Energy Limited

44 |WUPPTCI Other transmission licensee in UP

45 |SEUPPTCL Other transmission licensee in UP

46 Vishnuprayag Hydro Electric Plant Other Generating Units in UP

J.P)
47 |Alaknanda Hydro Electric Plant (GVK) [Other Generating Units in UP




Status of 3rd Party Protection Audit Plan

Annexure-1V

S. No. |[NRPC Member Category Status Schedule submitted as| Present
per utililty Status
Comlpleted
(yes/no)

1 PGCIL Central Government owned

Transmission Company
2 NTPC Received (Tanda) By 17.07.2025
3 |BBMB
4 |THDC )
= ISIVN Central Generating Company
6 |NHPC
7 [NPCIL
8 |DTL
9 [HVPNL
10 |RRVPNL
11 |[UPPTCL State Transmission Utility
12 |PTCUL
13 |PSTCL
14 |HPPTCL
15 [IPGCL
16 |HPGCL
17 |RRVUNL )
18 |UPRVUNL State Generating Company Received (DTPSAnpara) | 01.05.2024 I
19 |UJVNL
20 |HPPCL
21 [PSPCL State Generating Company & State

owned Distribution Company
22 |HPSEBL Distribution company having

Transmission connectivity ownership
23 [Prayagraj Power Generation Co. Ltd.
24 |Aravali Power Company Pvt. Ltd
25 Apraava Energy Private Limited Received By May, 2025
26 |Talwandi Sabo Power Ltd.
27 _|Nabha Power Limited
28 [Lanco Anpara Power Ltd IPP having more than 1000 MW
29 |Rosa Power Supply Company Ltd installed capacity Received By 30.09.2024
30 |Lalitpur Power Generation Company Ltd
31 [MEJA Urja Nigam Ltd.
32 |Adani Power Rajasthan Limited Received (Kawai) September, 2024
33 [JSW Energy Ltd. (KWHEP)
34 |AESL Other Transmission licensee
35 |Tata Power Renewable Energy Ltd. IPP having less than 1000 MW

installed capacity (alphabetical
rotaional basis)
36 |UT of J&K
37 |UT of Ladakh UT of Northern Region
38 |UT of Chandigarh
39 |ATIL Other transmission licensee in NR
40 |INDIGRID
41 |[POWERLINK
42 |ADHPL Received 30.09.2024
43 |Sekura Energy Limited
44 |WUPPTCI Other transmission licensee in UP _ |Received 2023-24 _
45 |SEUPPTCL Other transmission licensee in UP
46 Vishnuprayag Hydro Electric Plant Other Generating Units in UP
J.P.)

47 |Alaknanda Hydro Electric Plant (GVK) [Other Generating Units in UP




POWERGRID NR-2 Khalsti Annexure-V

Protection Check-List Rev-NR2- Dated 07 June'18
e—— e S — R ]

Name: 220kV/GG6KV Substation Khalsti Status Remarks
Month and Year of Commissioning: (OK/
Substation: JANUARY 2019 Not Ok)
Date of Audit : 01.05.2024-02.05.2024

Element Description

Main-1/Main- Check the settings Parameters with respect to the OK

] _ template updated with latest in-feed values

Check the Signal Matrix/PSL/Application OK
Configuration/Masking with respect to the Input
and Output assignment as per scheme

Check the Logic for DT send OK
Check the Logic for 86A and 868 trip OK
Check the Logic for single phase tripping OK
Check the Logic for LBB Initiations OK
Check the Logic for A/R starts OK
Check the Logic of STUB protection & Line Isolator NA

open status ( to be enable for one & Half CB
scheme having no Line side CT and to be disable for
DMT scheme & having Line side CT)

Check that the wiring of Line Isolator open is NA
connected at correct input for Stub Protection

Check the Logic for SOTF protection OK
Check that OV protection is analog (Voltage) as well NA
as time graded for Double Ckt/Parallel lines

Check that the VT fail shall block the tripping OK
Check the current, and voltage and angle in the OK
relay

Check for mutual compensation wiring (if NA

applicable) and Check setting and configuration
according to wiring.

Whether all relays are accessible from remote OK
dedicated PC for setting & DR extraction in control
room

Whether Main-l & Main-Il protections of all line are OK
time synchronised with GPS based time
synchronised equipment.

PLCC Check the healthiness of PLCC protection panels OK
Check alarm during OUT position of Carrier IN/OUT OK
Switch in Control room as well as in

RTAMC/NTAMC
] [
Auto Check the logic and configuration of the AR Start OK
Reclosure and Block
Check the dead time and reclaim time settings OK
Check the Logic and Configuration of the AR OK
Lockout
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Protection Check-List Rev-N R?_— Dated 07 June’18

— e ———

Check the logic & wiring for Priority Ckt in one & NA
Half CB scheme.
Whether priority scheme Is working properly.  ( NA
check previous A/R DR)
I I
LBB relay/PU | Check the relay settings (particularly, pick-up, OK
relay retrip time and back-trip time)
Check that single phase initiation is wired and OK
configured correctly for lines
Check the logic that retrip trips the same breaker Ok
Check the Signal Matrix/PSL/Application OK
Configuration with respect to the Input and
Output assignment as per scheme
Check the logic that back-trip trips the associated NA
bus-bar(for Main-CB LBB) OR both the Main-CB
(for Tie CB LBB )
In case of half dia, check that the Tie Bay LBB NA
instantanecusly trips the Bus connected to future
bay( also check the wiring)
For bays commissioned in the extension projects NA
have Tie-LBB wiring changed from “Tripping the
bus” to “Tripping the Main CB”
Dead Zone/ End zone Protection is disabled; OK
Topology is independent of switch status in One
and Half CB scheme
Check/measure phase wise current in LBB/PU OK
relay |
I
Reactor/Trans | Check the differential current and bias current in OK
former the relay
Differential
Check the relay settings as per the template OK
Check the relay configuration for proper input and OK
output contact assignment.
Check the tripping logic wrt the scheme. OK
In case of single phase transformer with spare, NA
check the correct implementation of spare
selection in trip logic
REF Check the current in the relay OK
protection
Check the relay settings as per the template OK
Check the relay configuration for proper input and OK
output contact assignment.
Check the tripping logic wrt the scheme. OK
In case of single phase transformer with spare, NA
check the correct implementation of spare
selection in trip logic
Check for the CT selection scheme and logic NA
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Protection Check-List

Rev-NR2- Dated 07 June18

- e e
I [

Back-up Check the current and voltage in the relay OK

Impedance
Check the VT selection loglc In BCU/relay panel OK
Check that at a time only one bus VT is selected OK
Check the relay settings as per the template 0K
Check the relay conflguration for proper input and OK
output contact assipnment.
Check the tripping logic wrt the scheme. OK
Check that VT fail blocks the tripping OK
Check for implementation of NGR protection NA
scheme

CSD Check whether CSD installed with ICT/Reactar is NA
working properly as per its requirement. { Check
recent graph/DR)
Check provision of bypassing of CSD is provided NA
Check DR trigging of other relay on Manual NA
operation of CB in case CSD is not having the
provision of extraction of DR/graph.

General Check that the two tripping of PRD, Bucholz etc NOT OK
are wired to two separate relays
Check that the relays powered by DC-1 are OK
supervised by relays powered by DC-2 and Vice-
versa
Check the Opto Input pickup voltage for all the 0K
binary inputs
Check Relay Failure and Relay disconnected alarms (0]'4
for all the relays.
Check for time-sync status of the relay 0K
Check the DR channel standardisation oK
Check pre-commissioning test reports (whether OK
print-outs of DR and EL enclosed)
Check the logic of Bus earth switch interlock oK
Check the auto download of DR oK
Check for implementation of relevant CC-AM oK
circulars
Check the single point earthing of CT secondary
core on sample basis.
Check the earthing interconnecting link/strip oK
connected in inter panel/adjacent panel
Check WTI & OTI trip modification as per latest oK
circular. (20ms time delay)
Check implementation of Bucholz Alarm/ Trip with NOT OK
200ms time delay as per latest circular.

©
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Protection Check-List

e e T o S S s et e e 2o

R_e_y-NRZ-

Dated 07 June’18

WA iom
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[

Check PRV NO NC contact combination used for NOT OK
tripping (And 20ms time delay)
Check modification of tripping on OLTC OSR as per (0] 4
latest circular {Applicable for ICTs)
Check NGR-Bypass CB/ isolator closing on broken MNA
conductor trip or carth fault in case of single
phasing
Check no element tripping on NGR Body NA
Protection operation (Not applicable for 765Kv)
Bus Bar Whether duplicate bus bar protection provided in MA
Protection 400 & 765 kV Bus bar
Check the topology of both the CUs NA
Check the Diff current and restrain current OK
Check /Measure the Spill current in bus-bar relay oK
Check that CB status is permanently shorted in NA
one and half CB scheme
Check the operation of the selector switch and 0K
correct alarms in SCADA
Check the settings and Configuration of the CU 0K
Simulate PU disconnected and check for Bus Bar NA
Block
Check the setting of CT supervision/CT fail/CT oK
circuitry fault alarm .
Check logic for LBB initiation on bus bar trip oK
Check the logic for BUS Bar Tripping on SF6 Gas NA
compartment zone trip in case of GIS Station.
Check that the Bus-Bar bay selection is NA
independent of the topology status in One and
Half CB schemes
SAS As per Annexure-l (SAS Checklist)
Image CD of SAS PC should be available 0K
Back-up of all the ICD and SCD files available in OK
hard disk/CD
Alarms Simulate the alarms as per Annex-ll for at least oK
20% bays, Minimum 6 bays.
DC System Check DC voltage at the farthest point in the OK S1:+123.44V &
switchyard (+ to Earth, - to earth) -120.1V
$2:+123.42V &
-122.22V
AC system Check auto operation of DG set oK
FFPH Check auto operation of HYW and Diesel driven NA
pump .
75 J A
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Protection Check-List Rev-NR2- Dated 07 June’18

Smoke Simulate smoke detection in any klosk and check OK
detection for alarm
system

OBSERVATIONS:

220KV Kargil Line:(21M1 P44a):

Setting Parameter to be implemented as per latest Template.
Vmem Validity to be kept 900ms in place of 3 Sec.

Aided Distance Delay to be 0 Sec in place of 20 ms.

O/V stage-2 V>2 to be kept 150% in place of 140%
In Configuration system checks to be disabled as per template.

MmN S W

TB.
220KV Kargil Line:(21M2 REL670):
1. Setting Parameter to be implemented as per latest Template.

In Earth Fault setting Block Pole Dead to be kept disabled as per template.
O/V Setting to be Kept Phase to Neutral in place of Phase to Phase as per Setting Template.

2. SF6 gas trip to be removed from 86A,86B & DT Send in PSL as the wiring is already

removed from TB.
220KV Leh Line:(21M1 P4a44):
1. Setting Parameter to be implemented as per latest Template.
2
3. In Configuration system checks to be disabled as per template.
4.
TB.
220KV Leh Line:(21M2 REL670):
1. Setting Parameter to be implemented as per latest Template.

In Earth Fault setting Block Pole Dead to be kept disabled as per template.

2. SF6 gas trip to be removed from 86A,86B & DT Send in PSL as the wiring is already

removed from TB.
ICT-1 Differential Relay & HV O/C E/F:

1. Bucholz-1 & 2 Trip & Alarm are to be wired in two different Relays.
2. Overcurrent Setting 1>1 & Earth Fault Setting IN>1:
a. VTSBlock 1>1 & 2H 1>3 to be set 1 as per template

ICT-1 REF Relay & LV O/CE/F:

1,
template.
2. PRV-1&2 NO NC combination to be implemented in ICT-1.

66KV INTERCONNECTION LINE:

1. Overcurrent setting Characteristics angle to be 60 degree in place of 45 degree.
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Protection Check-List

POWERGRID NR-2 Phyang

Rev-NR2- Dated 07 June’18

Name: 220kV/66KV Substation Phyang Status | Remarks
Month and Year of Commissioning: (OK/
Substation: JANUARY 2019 Not Ok)
Date of Audit : 30.04.2024
Element Description
Main-I/Main- Check the settings Parameters with respect to the OK
I template updated with latest in-feed values
Check the Signal Matrix/PSL/Application OK
Configuration/Masking with respect to the Input
and Output assignment as per scheme
Check the Logic for DT send OK
Check the Logic for 86A and 86B trip OK
Check the Logic for single phase tripping OK
Check the Logic for LBB Initiations OK
Check the Logic for A/R starts OK
Check the Logic of STUB protection & Line Isolator NA
open status ( to be enable for one & Half CB
scheme having no Line side CT and to be disable for
DMT scheme & having Line side CT)
Check that the wiring of Line Isolator open is NA
connected at correct input for Stub Protection
Check the Logic for SOTF protection OK
Check that OV protection is analog (Voltage) as well NA
as time graded for Double Ckt/Parallel lines
Check that the VT fail shall block the tripping OK
Check the current, and voltage and angle inthe OK
relay
Check for mutual compensation wiring (if NA
applicable) and Check setting and configuration
according to wiring.
Whether all relays are accessible from remote OK
dedicated PC for setting & DR extraction in control
room
Whether Main-1 & Main-II protections of all line are OK
time synchronised with GPS based time
synchronised equipment.
PLCC Check the healthiness of PLCC protection panels OK
Check alarm during OUT position of Carrier IN/OUT OK
Switch in Control room as well as in
1 RTAMC/NTAMC
Auto Check the logic and configuration of the AR Start OK
Reclosure and Block
Check the dead time and reclaim time settings OK
Check the Logic and Configuration of the AR OK
Lockout
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Protection Check-List

Rev-NR2- Dated 07 June’18

Check the logic & wiring for Priority Ckt in one & NA
Half CB scheme.
Whether priority scheme is working properly. ( NA
check previous A/R DR)
I I
LBB relay/PU | Check the relay settings (particularly, pick-up, 0K
relay retrip time and back-trip time)
Check that single phase initiation is wired and OK
configured correctly for lines
Check the logic that retrip trips the same breaker oK
Check the Signal Matrix/PSL/Application OK
Configuration with respect to the Input and
Output assignment as per scheme
Check the logic that back-trip trips the associated NA
bus-bar(for Main-CB LBB) OR both the Main-CB
(for Tie CB LBB )
In case of half dia, check that the Tie Bay LBB NA
instantaneously trips the Bus connected to future
bay( also check the wiring)
For bays commissioned in the extension projects NA
have Tie-LBB wiring changed from “Tripping the
bus” to “Tripping the Main CB”
Dead Zone/ End zone Protection is disabled; OK
Topology is independent of switch status in One
and Half CB scheme
Check/measure phase wise current in LBB/PU OK
relay
I I
Reactor/Trans | Check the differential current and bias current in OK
former the relay
Differential
Check the relay settings as per the template OK
Check the relay configuration for proper input and OK
output contact assignment.
Check the tripping logic wrt the scheme. OK
In case of single phase transformer with spare, NA
check the correct implementation of spare
selection in trip logic
REF Check the current in the relay OK
protection
Check the relay settings as per the template OK REF Setting to
be reviewed of
ICT-1 & ICT-2
Check the relay configuration for proper input and OK
output contact assignment.
Check the tripping logic wrt the scheme. OK
A @)//\/ oA
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Protection Check-List

Rev-NR2- Dated 07 June’18

Check for implementation of relevant CC-AM

circulars
Check the single point earthing of CT secondary
core on sample basis.

In case of single phase transformer with spare, NA
check the correct implementation of spare
selection in trip logic
Check for the CT selection scheme and logic NA
l l

Back-up Check the current and voltage in the relay OK

impedance
Check the VT selection logic in BCU/relay panel OK
Check that at a time only one bus VT is selected oK
Check the relay settings as per the template OK
Check the relay configuration for proper input and oK
output contact assignment.
Check the tripping logic wrt the scheme. OK
Check that VT fail blocks the tripping OK
Check for implementation of NGR protection NA
scheme

cSD Check whether CSD installed with ICT/Reactor is NA
working properly as per its requirement. ( Check
recent graph/DR)
Check provision of bypassing of CSD is provided NA
Check DR trigging of other relay on Manual NA
operation of CB in case CSD is not having the
provision of extraction of DR/graph.

General Check that the two tripping of PRD, Bucholz etc NOT OK
are wired to two separate relays
Check that the relays powered by DC-1 are OK
supervised by relays powered by DC-2 and Vice-
versa
Check the Opto Input pickup voltage for all the OK
binary inputs
Check Relay Failure and Relay disconnected alarms OK
for all the relays.
Check for time-sync status of the relay OK
Check the DR channel standardisation OK
Check pre-commissioning test reports (whether OK
print-outs of DR and EL enclosed)
Check the logic of Bus earth switch interlock OK
Check the auto download of DR OK

OK

Check the earthing interconnecting link/strip
connected in inter panel/adjacent panel
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Protection Check-List

Rev-NR2- Dated 07 June’18

Check WTI & OTI trip modification as per latest
circular. (20ms time delay)

Check implementation of Bucholz Alarm/ Trip with NOTOK | Bucholz-1 &2
200ms time delay as per latest circular. Trip & Alarm
are to be wired
in two different
Relays.
Check PRV NO NC contact combination used for NOTOK | PRV-1&2 NO
tripping (And 20ms time delay) NC to be
implemented in
ICT-1,ICT-2 &
Reactor
Check modification of tripping on OLTC OSR as per OK
latest circular (Applicable for ICTs)
Check NGR-Bypass CB/ isolator closing on broken NA
conductor trip or earth fault in case of single
phasing
Check no element tripping on NGR Body NA
Protection operation (Not applicable for 765Kv)
Bus Bar Whether duplicate bus bar protection provided in NA
Protection 400 & 765 kV Bus bar
Check the topology of both the CUs NA
Check the Diff current and restrain current OK
Check /Measure the Spill current in bus-bar relay OK
Check that CB status is permanently shorted in NA
one and half CB scheme
Check the operation of the selector switch and OK
correct alarms in SCADA
Check the settings and Configuration of the CU oK
Simulate PU disconnected and check for Bus Bar NA
Block
Check the setting of CT supervision/CT fail/CT OK
circuitry fault alarm
Check logic for LBB initiation on bus bar trip OK
Check the logic for BUS Bar Tripping on SF6 Gas NA
compartment zone trip in case of GIS Station.
Check that the Bus-Bar bay selection is NA
independent of the topology status in One and
Half CB schemes
SAS As per Annexure-| (SAS Checklist)
Image CD of SAS PC should be available (0] 4
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Protection Check-List

Rev-NR2- Dated 07 June’1l8

Back-up of all the ICD and SCD files available in OK
hard disk/CD
Alarms Simulate the alarms as per Annex-| for at least OK
20% bays, Minimum 6 bays.
DC System Check DC voltage at the farthest point in the OK $1:+122.15V &
switchyard (+ to Earth, - to earth) -119.61V
$2:+122.40V &
-119.3V
AC system Check auto operation of DG set OK
FFPH Check auto operation of HYW and Diesel driven NA
pump
Smoke Simulate smoke detection in any kiosk and check OK
detection foralarm
system
OBSERVATIONS:

220KV Khalsti Line:(21M1 P444):
1. SOTF/TOR Mode : SOTF I>3 (Bit-14) to be enabled.
2. 0/V Setting to be Kept Phase to Neutral in place of Phase to Phase as per Setting Template.

ICT-1 & ICT-2 Differential Relay & HV O/C E/F:

1. Configuration of Record control, Control Inputs, Control Input Config, control Input labels

to be kept Visible in place of Invisible as per template.
2. Overcurrent Setting I>1 & Earth Fault Setting IN>1:

a. tReset to be kept O Sec as per template

b. VTS Block I>1 & 2H I>3 to be set 1 as per template
3. IN>3 current setting to be kept 1.66A in place of 1.5 A as per template.
4. Supervision setting to be reviewed as per template.

ICT-1 & ICT-2 REF Relay & LV O/CE/F:
1. Overcurrent Setting I>1 & Earth Fault Setting IN>1 VTS Block I>1 & 2H I1>3 to be set 1 as per

template.

REACTOR Differential Relay:

1. PRD NO NC Logic to be implemented.

66KV Nimmu Line P442:

1. Vmem Validity to be kept 900ms in place of 300ms.
2. In Earth Fault setting Block Pole Dead to be kept disabled as per template.

66KV Leh Line P442:

1. E/F O/C Setting IN>1 setting to be kept IECS Inverse in place of DT as per template.
Power Swing 12(% Imax) to be kept 40% in place of 30%

™

3. Imax Line>to be kept 5A in place of 3A.

66KV Kharu & Chuchot Line P442.

1. IN>1 Current set to be Kept as 500 mA in place of 250mA as per template.
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APRAAVA ENERGY PVT. LTD.

2 €2y

I¥) __ |Date of commissioning of the s on Unit-1:Mareh 2012, Unit-2:uly 2012

(i) __|Chocking snd validation date

Recaord of previous tripping's (In last one ye ar) and detalls of A00KV JPL-Katiulpur Gkt Trippad on 2ane-1 Distance

il |protection operation cf 7.5.2024
{vil) |Previous Relay Test Reports Avallable

i Oversll single ine dingram (SLD) Availoble

(x]  |ACauxSLD Avallabie

ixi] DC sux SLD Avallable

(i) _|SAS architecture diagram Avallable
{xlii) _|SPS scheme i manted (If a Not Inatallaad.

Part-B [History and curront status

iy Recommendation of last protection checking and valldation No observations

{1) Review of E settings al sul Mo observations
(1] _|Disturbance recorder out available for last 6 trippings (Y/N ¥
{iv] Chronic reason of tripping, if any Naone
{v) Major non-conformity/deficiency obsarved None
The relay confij checklist for available power system elemeants at
Part-C i
{i) Transmission Line Available
(il |Bus Reactor/Line Reactor Not spplicable
[} |inter-connecting Transformer Not applicable
[iv] Busbar P ion Relay Avallable
v AC iliary system 230VAC
[vil__ |DC auxiliary system 220VDC
lvi) _|Communication systam Avallable
Iviii] _|Circun Breaker Details LW25-420/¥ 420KV
|ix) Current Transformer Details LVQET-500W 2X1250/14
ix) _ |Cepacitive Voltage Transtormers Details TYD-400/1.732-0.01H
b Any l:!‘l.lller T for pr Y Nony
A=) operation =
The minimum set of points on which checkingand validation carried
Part-0 jout g

(i) Transmission Line Distance Protection/Differential Protection

ur line 1&2/34,8KM; 400KV Dharoda Line
Name and Length of Line Kat lp e L, I no:

b. Whether series compensated ornot

Mode of communication used (PLCC/OPGW)

Relay Make and Model for Main-1 and Mai

d.

€ List of all active protections & settings

f. Carrier aided scheme if any
Status ot Poww_smng{ﬁpt of d
Conductor/STUB/Fault Locator/D
Protection/Trip Circuit supervis
encroachment etc.

B. T —

n Relay connected to Trip Coll-1 or

i CT ratio and PT ratio

IE Feed from DC supply-10

*___|Connected 1o dedicated CT core (mei

| Other requirements for pri m'ﬁ'lbﬂ

(i, |Busbar Protection Relay

& Busbar and redundant rela

B Type of Bushar arrangement
Zones d
|Dedicated CT core for each bu




[T [Breaker Failure relay included (Yas/Na, if additional then furnish

Yes, Motal-RCS923, Make-Nar Electric, Ehing

Y&S
Y
[ NER UPS
b Auto
= avaiiabila
4 applicable
e Aunllnbla
{ Othet requitements for protection checking and validation
llv]__|DC suxilinry system
3 Type of Batteries (Make, vintage, model) \VRLA, 220VDC, 300AH, Meke-Amats Aajs
b Status of battery Charget Funotlonal
T Mensured volta ositive 1o enrth and negative to earth P-N:234YDGC, P-E:117V0C, N-E117VDC
i Availability of ground fault detectors Avallable
£, Protection relays and trip circuits with independent DC sources Yes
i Othor requirements for protection checking and validation
E Communication system
I Mode of communication for Main-1 and Main-2 protection R5232
i Made of communication for data and speech communication PLEC
i Status of PLCC channels Healt
I Time synchronization equipment details MR and Massibus Make GPS Installed
FOPGW on geographically diversified paths for Main-1 and main-2
V. relay

Other requirements for protection checking and validation

Circuit Breaker Detalls

a Details and Status Type:LWa5-420/¥ 420KV 4004 50KA, Healthy
b Healthiness of Tripping Coil and Trip circuit supervision relay Healthy
= Single Pole/Multi pole operation Multipole operation
d Pole Discrepancy Relay available(Y/N) Yes
e Monitoring Devices for checking the diel medium Avallable
f. Other requirements for protection checking and validation
Current T [CT)HC itive Voltaga Transformer (CVT)
vl |Details

CTILVOBT-S00W 2X1250/1A 400KV

L £
CHcH{Drsme s ol e CT-TVD-400/0.1732-0.01H, 400/0.11KV, 400KV

2X1250/1A; B CORE

CTh i tail: 2 2=y
e 400/3)/(0.11/0.1732) KV, 3 CORE_

(TPY/TPY/SP30/0.2/0.25/0.25
Accuracy Class Wk bl

Whether Protection/Metering

CT/CVT ratio available and ratio adopted

Details of last ing and validation of CT/CVT healthiness

e [ m o

Other requirements for protection checking and validation gl [

Other protections: Direction earth fault, negative sequence, ovel

d

current, over voltage, over freq y v ge,un
freq , d power, power, aut of step/pawe

HVDC protection etc.

Pan-E

1]
(i

Summary & Remarks
The settings and scheme adopted are in line with agree
philosophy or any accepted guidelines i
Any deviations from the REC protection p hilosop

(11

any major general deficiency

Simulation or EMTP studies report




H P POWER TRANSMISSION CORPORATION LIMITED.
(A State Government Undertaking)
DGM (Protection & Communication), Chowki-Jamwalan, Hamirpur (HP).
Email. dgmprot.tel@hpmail.in

No: HPPTCL/DGM (P&C)/NRPC/2024-25- 8- 89 Dated:- 97 /0 U [202 Y

To
The Superintending Engineer (Operation),
Northern Regional Power Committee,
18-A, Shaheed Jeet Singh Marg,
Katwaria Sarai, New Delhi-110016.
Email: seo-nrpe@@nic.in

Subject: Protection audit report in r/o 400/220/66 kV GIS S/stn. Gumma.

Sir,

With reference to the subject cited above, as per the agenda item no. A.8.1(d) of minutes
of 49" protection sub-committee meeting, protection audit report of 400/220/66 kV GIS /Stn. Gumma is
enclosed herewith for your reference please.

Yours faithfully,

DA: As above

DGM| ‘omm.)
HPPTCL, Chowki Jamwalan,
Hamirpur (HP).

Copy to:
1. The General Manager (Projects), HPPTCL, Himfed Bhawan, Shimla-05.

~.

DGM Comm.)
HPPTCL, Chowki Jamwalan,
Hamirpur (HP).



Protection System Checklist Report

1) General information

2)

i) Substation Name: 400/220/66 kV GIS S/stn Gumma,

ii) Name of Owner Utility: Himachal Pradesh Power Transmission Corporation Litd.

iti) Voltage Level(s) or highest voltage level: 400 kV & 220 kV

iv) Short circuit current rating of all equipments: 63kA for 3 sec

v) Date of commissioning of the substation: 30-10-2020
vi}) Checking and validation date:

vii) Record of previous tripping’s (in last one year) and details of protection operation: Annexure-A
viii) Previous Relay Test Reports: Annexure-B

ix) Overall Single Line Diagram (SLD): Annexure-C
x) AC aux SLD: Annexure-D

xi) DC aux SLD: Annexure-D

xii) SAS architecture diagram: Annexure-E

xiii) SPS scheme implemented (if any): Yes

* TABLE: FORMAT OF PRELIMINARY REPORT

S. No. Issues Remarks

1 Recommendation of last protection
checking and validation

2 Review of existing settings at
substation

3 Disturbance Recorder out available for
last 6 tripping’s (Y/N)

4 Chronic reason of tripping, if any

5 Major non-conformity/deficiency | In 400 kV, Y-Phase relay of Bus
observed Bar main-1 is malfunctioning.

The relay configuration checklist for available power system elements at station
i) Transmission Line
400 kV & 200 kV Lines:

1. Independent Main-l and Main-Il protection (of different make YES
OR different type) is provided with carrier aided scheme

2, Are the Main-| & Main-Il relays connected to two separate DC YES
sources (Group-A and Group-B)

3. Is the Distance protection {Non-switched type, suitable for 1- YES
ph & 3-ph tripping) as Main1 and Main2 provided to ensure
selectivity & reliability for all faults in the shortest possible time

4, Is both main-I & Main-ll distance relay are numerical design YES
having Quadrilateral operating characteristic.

5. In the Main-l / Main-ll Distance protection, Zone-l is set cover YES
80% of the protected line section ull

6. In the Main-1 / Main-Il distance protection, Zone-2 is set cover YES

120% of the protected line section in case of Single circuit line
and 150% in case of Double circuit line

1|Pagelt



In the Main-l / Main-ll distance protection, Zone-3 is set cover
120% of the total of protected line section plus longest line at
remote end as a minimum.

YES

Resistive reach for Ground fault element set to give maximum
coverage considering fault resistance, arc resistance & tower
footing resistance. ( In case, It is not possible to set the
ground fault and phase fault reaches separately, load point
encroachment condition imposed on Phase fault resistive
reach shall be applied)

YES

Resistive reach for Phase fault element set to give maximum
coverage subject to check of possibility against load point
encroachment considering minimum expected voltage and
maximum load.

YES

10.

In case of short lines, is manufacturers recommendation
considered in respect of resistive setting vis a vis reactance
setting to avoid overreach.

NA

11

Is Zone-2 time delay of Main-1 / Main-ll distance relay set to
0.350 seconds?

In case any other value has been set for Zone-ll timer, kindly
specify the value and justification thereof.

NO
(500msec)

12

Is Zone-3 timer is set to provide discrimination with the
operating time of relays at adjacent sections with which Zone-
3 reach of relay is set to overlap.
Please specify the Zone-3 time set.

YES,
{Zone 3 - 1.5 Sec)

13.

Is Zone-4 reach set in reverse direction to cover expected
levels of apparent bus bar fault resistance, when allowing for
multiple in feeds from other circuits?

YES

14,

Is reverse looking Zone-4 time delay set as Zone-2 time
delay?

YES
(500 msec)

15.

Is Switch on to fault (SOTF) function provided in distance relay
to take care of line energisation on fault?

Whether SOTF initiation has been implemented using hardwire
logic

In case of Breaker and half switching scheme, whether
initiation of line SOTF from CB closing has been interlocked
with the other CB

YES
YES
YES

16.

Whether VT fuse fail detection function has been correctly set
to block the distance function operation on VT fuse failure

YES

Is the sensitive IDMT directional E/F relay (either separate
relay or built-in function of Main relay) for protection against
high resistive earth faults?

YES
(Separate)

18.

Is additional element (Back-up distance) for remote back-up
protection function provided in case of unit protection is used
as Main relay for lines?

19.

In case of Cables, is unit protection provided as Main-f & Main-
Il protection with distance as back-up.

NO

20.

Are the line parameters used for setting the relay verified by
field testing

NO

21.

Is Two stages Qver-Voltage protection provided for 765 &
400kV Lines?

Do you apply grading in over-voltage setting for lines at one
station.

Please specify the setting values adopted for:

Stage- : (typical value - 106 to 112 % , delay : 4-7 Sec) Stage-
II: {typical value - 140 %, delay: 0 to 100msec.)

YES
YES
110%, 5 sec
140%, 100 msec

22,

Is 1-ph Auto -reclosing provided on 765, 400 & 220kV lines?
Please specify the set value:
Dead time: (typical 1 Sec) Reclaim time: (typical 25 Sec)

YES

23,

Is the Distance communication. Scheme Permissive Over
Reach (POR) applied for short lines and Permissive Under
Reach (PUR) applied for long lines?

If any other communication scheme has been applied, please
provide the detail with justification thereof,

YES

No

2|Pagelb



24,

Is the Current reversal guard logic for POR scheme provided
on Double circuit lines?

NO

25,

In case the protected line is getting terminated at a station
having very low fault level i.e. HYDC terminal, whether week
end-infeed feature has been enabled in respective distance
relay or not

NO

26.

In case of protected line is originating from nuclear power
station, are the special requirement (stability of nuclear plant
auxiliaries) as required by them has been met

NO

27.

What line current , Voltage and Load angle have been
considered for Load encroachment blinder setting and what is
the resultant MVA that the line can carry without load
encroachment.

(In the absence of Load encroachment blinder function, this
limit shall be applied to Zone-3 phase fault resistive reach.)

Angle= 8=

28.

a) What are the Zones blocked on Power swing block
function:
b) Setting for Unblock timer: (typical 02 second)

c) Out of Step trip enabled

21122123124

Time: 2sec

NO

29.

Whether the location of Out of step relay has been identified
on the basis of power system simulation
studies

NO

30.

a} Is Disturbance recorder and Fault locator provided on all
line feeder ?
b) Whether standalone or built in Main relay

¢} Whether DR is having automatic fault record download
facility to a central PC

d) Whether DR is time synchronised with the GPS based
time synchronising equipment

€) Whether DR analog channels contain line phase & neutral
current and line phase & neutral voltage.

f) Whether DR digital channel as a minimum contain the CB
status, Main-1 & Il trip status, LBB trip status, Over-voltage
trip status, Stub protn trip status, Permissive and direct
carrier receive status, Line reactor trip status,

YES
Built-in
YES
YES

YES

YES

31.

Does the Setting document for the numerical relays (IED)
contain all the settings for all functions that are used and
indicates clearly the functions not used (o be Blocked /
Disabled}. Are all default settings validated or revised settings
given in the setting document?

ii)

Inter-connecting Transformer

Do you use Group A and Group B protections connected to
separate DC sources for power transformers

YES

Do you follow CBIP guideline (274 & 296) for protection
setting of transformer

YES

Do you use duplicated PRD and Bucholtz initiating contact
for power transformers at 765kV and 400kV levels

YES

Do you classify transformer protections as below in groups:
Group A Group B

- Biased differential relay Restricted earth fault (REF} relay
+PRD, WTI Buchholz Protection, OTI

+ Back up Proatection(HV)  Back up Protection{MV}

+ Over fluxing protection(HV)  Over fluxing protection{MV)

YES

Group AorB

In case of Breaker & half switching scheme, whether CT
associated with Main & Tie Breakers are connected to
separate bias winding of the low impedance Biased

differential protection in order to avoid false operation due

to dissimilar CT response.

NO
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Is Restricted earth fault (REF) protection used a high
impedance type

YES

Are Main protection relays provided for transformers are of
numerical design.

YES

a) Are directional over current & earth fault relays
provided as back-up protection of Transformer are of
numerical design.

b) Do the back-up earth fault relays have harmonic
restrain feature

YES

Is Fire protection system (HVW type} provided for power
transformer and functioning

YES

10.

a) s the Disturbance recorder provided for Transformer
feeder
b) Whether standalone or built in Main relay

¢) Whether DR is having automatic fauit record download
facility to a central PC

d) Whether DR is time synchronised with the GPS time
synchronising equipment

YES

Built-in

YES
YES

1.

Does the Seiting document for the numerical relays (IED}
contain all the settings for all functions that are used
and indicates clearly the functions not used {(to be
Blocked /

Disabled). Are all default settings validated or revised
settings given in the setting document?

iii)

Busbar Protection Relay

Bus Bar protection for 400 & 220kV buses is provided

YES

Duplicated Bus har protection is provided for 400kV
buses

YES

CBIP guideline for Protection {274 and 296) settings is
followed

YES

Ao oMo

In an existing substation if CTs are of different ratios, is
biased type bus protection provided.

NO

In stations where single bus bar protection is provided, is
backup provided by reverse looking elements of distance
relays or by second zone elements of remote end distance
relays?

NO

In case of GIS where burn through time of SF6 is shorter
than remote back up protection is the bus bar protection
duplicated irrespective of voltage level?

Since it is difficult to get shutdowns to allow periodic testing
of bus protection, numerical bus protections with self-
supervision feature is an answer. Is this followed?

Does the Setting document for the numerical relays {IED)
contain all the settings for all functions that are used and
indicates clearly the functions not used (to be Blocked /
Disabled). Are all default settings validated or revised
settings given in the setting document?

AC auxillary system

DC auxillary system
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i)

Communication system

a) Do you use PLCC for tele-protection of distance relays
at 765, 400 & 220kV feeders
b) Specify type of coupling

¢} Whether redundant PLCC channels provided for 400 &
765kV lines

d) Specify number of PLCC channels per circuit :

€) Whether dependability & security of each tele-
protection channel measured & record kept ?

YES
(Ph-Ph / Ph-G/ Inter-ckt)

YES

(two)
YES

a) In case you use OPGW for tele-protection, are they on
geographically diversified route for Main-l and Main-Il
relay?

b) Whether dedicated fibre is being used for Main-1 /
Main-ll relay or multiplexed channel are being used.

vii)

Circuit Breaker Details

Is breaker fail protection { LBB / BFR) provided for all the
Circuit Breakers at 220kV , 400kV & 765kV rating

YES

For Circuit Breaker connected to line feeder / transformer
feeder, whether operation of LBB / BFR sends direct trip
signal to trip remote end breaker ?

YES

For lines employing single phase auto reclosing, Is start
signal from protection trip to LBB / BFR relay is given on
single phase basis?

YES

Is separate relay provided for each breaker and the relay
has to be connected from the secondary circuit of the CTs
associated with that particular breaker?

YES

Is LBB relay provided with separate DC circuit independent
from Group-A and Group-B Protections?

YES

Is the LBB initiation provided with initiating contact
independent of CB trip relay contact?

Is Separation maintained between protective relay and CB
trip coil DC circuit so that short circuit or blown fuse in the
CB circuit will not prevent the protective relay from
energizing the LBB scheme?

Is LBB relay initiated by Bus bar protection in addition to
other fault sensing relays, since failure of CB to clear a bus

fault would result in the loss of entire station if BFP relay is
not initiated?

Is tripping logic of the bus bar protection scheme used for
LBB protection also?

10.

Are the special considerations provided to ensure proper
scheme operation by using Circuit Breaker contact logic in
addition to current detectors in cases breaker-fail relaying
for low energy faults like buckholz operation?

----------------

1.

Are the Current level detectors set as sensitive as the main
protection? (Generally setting of 0.2 A is commonly
practiced for lines and transformers)

12,

Is timer set considering breaker interrupting time, current
detector reset time and a margin? {Generally a timer setting
of 200ms has been found to be adeguate)

13.

Is the back-up fault clearance time is shorter than the
operating time of the remote protections (distance relay
Zone-2) ?

NO
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14,

Is the breaker failure protection provided with two steps
(First stage - retrip own CB, Second stage- Trip all

associated CBs) . This mitigates unwanted operation of
breaker failure protection during maintenance and fault

tracing.

15.

Is the breaker failure protection hardware provided is
separate from line /transformer feeder protection?

YES

Current Transformer Details
Capacitive Voltage Transformers Details

Station DC Supply System:

Do you have two separate independent DC system (220V
or 110V)
(Source-A and Source-B)

YES

Do you have two independent DC system (48V) for PLCC
{source-A and source-B)

YES

There is no mixing of supplies from DC source-A and DC
source-B

YES

Whether the protection relays and frip circuits are
segregated into two independent system fed through fuses
from two different DC source

YES

Whether Bay wise distribution of DC supply done in the
following way:

a) Protection

b) CB functions

¢) Isolator / earth switch functions

d) Annunciation/ Indications

&) Monitoring functions

YES

Whether following has been ensured in the cabling:
a) Separate cables are used for AC & DC circuits
b) Separate cables are used for DC-1 & DC-Il circuits
¢) Separate cables are used for different cores of CT
and CVT outputs to enhance reliability & security

YES

Is guidelines prescribed in CBIP manual 274 & 296
followed in general

YES

xi)

Performance Indices:

Is there a system of periodically measuring Dependability
& Security of Protection system {as given in CBIP manual
296} and recorded

YES

Is there a system of periodically measuring Dependability
of switchgear associated with Protection system and
recorded

YES

Is there a process of Root cause analysis of unwanted
tripping events

YES

Are improvement action like revision of relay setting, better
maintenance practices, modernising & retrofitting of
switching & protection system taken based on above data.

YES

Is attention also given to DC supply system, tele-protection
signalling, healthiness of tripping cables, terminations efc.
in order to improve the performance of fault clearance
system

YES
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Disturbance recorder (DR) and event logger (EL):

Xii)

a) s the Disturbance recorder and Fault locator provided
on all line feeders of 765, 400 & 220kV substations?

b} Whether standalone or builtin Main relay

€) Whether DR is having automatic fault record download
facility to a central PC

d} Whether Central PC for DR, EL are powered by
Inverter (fed from station DC)

YES

Built-in
YES

YES

Whether DR is having the following main signals for lines;
Analogue signals:
+ FromCT: 1A, 1B, IC, IN
+  From VT: VAN, VBN, VCN
*  From Aux. VT: VO
Digital Signals
*+  Main 1 Carrier receive
+  Main 1 Trip
* Line O/V Stage | / Stage Il
*  Reactor Fault Trip
»  Stub Protection Operated.
«  Main Il Trip
*  Main ll Carrier Receive

Direct Trip CH 1/l
CB | Status (PH-R, Y & B)
CB Il Status (PHR, Y & B)
Bus bar trip
Main / Tie CB LBB Operated
* Main/ Tie Auto-reclose operated.

all protection trip input, Main & Tie CB status, LBB trip

DR for Transformer / Reactor feeder should contain analog
channel like input currents & voltage. Binary signal include

YES

Whether substation (765, 400 , 220kV) is having Event
logger facility (standalone or built-in-SAS)

YES

Differential Relays

Whether GPS based time synchronizing equipment is
provided at the substation for time synchronizing of Main
relays / DR/ Event logger / SAS/ PMU / Line Current

xiii)  Additional checks for series compensated lines:

1. What is the operating principle of Main protection employed NA

2. Are both main-I & Main-ll distance relay are numerical design NA

3. Are both main-l & Main-Il distance relay suitable for Series NA
compensated lines

4, Are POR tele-protection scheme employed for distance relays NA

5. Position of Line VT provided on series compensated line NA

6. What is the under reaching (Zone 1) setting used in NA
teleprotection schemes (Local & Remote end)

7. What is the overreaching {Zone 2) setting in used teleprotection NA
schemes
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8. What kinds of measurement techniques are used to cope with NA '
voltage inversion? - N

9. Whether system studies carried out to check the possibility of NA
current inversion due to series compensation
10. Whether any system studies conducted to find the impact of NA

series compensation on the performance of protections
installed on adjacent lines? If yes, how many lines were found
to be affected. PL. specify

11 If YES, are the affected protections on adjacent lines changed / NA
setting revised after the introduction of series compensation?

12. Is dynamic simulation done to fine tune settings of distance NA
relay installed on series compensated double circuit lines?

13. Whether performance of directional earth fault relay verifies by NA
simulation studies

14. When is flashover of spark gaps expected? NA

15. Whether measures taken for under/overreach problems at sub- NA
harmonic oscillations?

16. Whether MOV influence considered while setting the distance NA
relay reach

17. Have you experienced any security problems {Relay mal- NA
operation) with high frequency transients caused by

Flashover of spark gaps

Line energisation
Other, specify:
18. If YES, how the above problem has been addressed?

3) The detailed list shall be prepared by checking and validationteam in consultation with concerned
entity, RLDC and RPC

i) Transmission Line Distance Protection/Differential Protection

a. Name and Length of Line

400 kV
Line-1 Line-2 Line-3 | Line-4 Line-5 Line-6
Name-of-Line 400kV | 400kV | 400kV 400 kV 220kV 220 kV
Panchkul| Jhakri ckt.| Jhakri | Panchkula| (Hatkoti | (Hatkoti
ackt 2 2 ckt. 1 ckt, 1 ckt.-1) ckt.-2)
Line length (km) 111.5 54.5 54.5 111.5 26 26
R1 0.019387| 0.019387 | 0,019387| 0.019387 | 0.0208313| 0.0208313
X1 0275728 | 0.275728 | 0.275728| 0.275728 | 0.28146 | 0.28146
Line
Parameters ( | R0 0.2858 | 0.2858 0.2858 | 0.2858 0.20328 | 0.20328
In Ohms/Per X0 1.0869 1.0869 1.0869 | 1.0869 1.1684 1.1684
KM/Per Phase
XoM 0.7625 | 0.7625 0.7625 | 0.7625
Adopted Please enclose the settings for all lines,
) P transformers, Reactors and Bus Bars as Annexure-|
Relay setting
Recomm | Please enclose the settings for all lines,
e nded | transformers, Reactors and Bus Bars as Annexure-l|
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b. Whether series compensated or not :- No

C.

d. Relay Make and Model for Main-I and Main-II

Mode of communication used (PLCC/OPGW) — PLCC/OPGW

400 kV:
Main-| Functio Main-1l Functional LEB Functional
Protection nat | Dateof | Protection | (Yes/No) | Dateof | Protection | (Yes /No)| Date of
{(Makeand |(ves/| testing | {Makeand testing {Make and testing
Model) No) Model) Model)
Line-~1 P443 Yes | 15.122021] REL 670 Yes 15122021] P44z Yes 30.10.2020
MICOM ABB MICOM
404
il PLCC/ . Time Synch,
Pag?gktz'la Protection |00 pr | L L (UntMake & o
s coupler (Make (Yes / {Make & (Yes / No) Model} / Not OK
and N Model
Model) 0)
ALSTOM Yes Inbuilt Yes Masibus Ok
[
terragridcom
Main-| Functio Main-II Functional LEB Functienal
Protection nal Date of Protection | {Yes/No) | Dateof Protection | {(Yes/ No) | Date of
{(Make and | {Yes/| tesling (Make and testing (Make and tasting
Model) No) Model) Model)
. P443 Yes 14.12.2021| REL 670 Yes 14.12.2021) P442 Yes 30.10,2020
Line-2 | micom ABB MICOM
: PLCC/ . Time Synch.
406 Jhaki Protection |:ur?acll ° DR | Functional Unit OK
Ckt. 2 ooupler | vogy| Maked | (voiing | (Make& |, ook
{Make and No) Model Madel)
Model) o
ALSTOM Yes Inbuilt Yes Masibus OK
e-
terragridcom
Main-I Functio Main-1l Functional LEB Functional
Protection nal Date of Protection (Yes/ Dateof | Protection | {Yes/ | Dateof
(Makeand |(Yes/| testing {Make and Ng) testing  [{Make and No) testing
. Madel) No} Model) Model)
LI ne-3 P443 Yes 21.10.2023| REL 670 Yes Pd442 Yes
. | MICOM ABB MICOM
407 Jhakr PLCC/ Functio Time Synch.
Ckt. 1 Protection nal DR Functional Unit oK
coupler (Make (Yes / {Make & (Yes / No) (Make & | s ot OK
and No) Model) Model}
Model)
ALSTOM Yes Inbuilt Yes Masibus Ok
e-terragridcom
Main-l Functio Main-Il Functional LBB Functional
Protection nal Date of Protection (Yes/ Date of | Protection | ({Yes/ | Dateof
(Make and | (Yes /| testing {Make and No} testing {Make and No} testing
Model) No) Model} Model)
Line-4 P443 Yes | 21.10.2023| REL 670 Yes P442 Yes
MICOM ABB MICOM
409 PLCC/ Functio Time Synch,
Fanchikula coﬁﬁ?é?‘é"ﬁé'ke nal (MaDEa g | Functional (Ml;:iel & | 2K
Ckt. 1 and (\':laos) / Model) {Yes / No) Model) / Not OK
Model}
ALSTOM Yes Inbuilt Yes Masibus OK
=
terragridcom
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220 kV

Main-| Functional Main-lIl | Functional LBB Functional
Protection |{Yes /No)| Dateof | Protection | (Yes/No) | Dateof | Protection | (Yes / No) | Date of testing
{Make and testing | (Makeand testing {Make and
. Model) Model} Model)
Line-1 |5z Yes 19.10.20] REL670 | Yes P746 | Yes
203 MICOM 23 ABB MICOM
1 .
Hatkoti PLCC/ : Time
- Functional !
Ckt. 1 | Protection |vecyNey| PR .| Functional [Synch-Unitl oy
coupler {Make & (Yes / No) {Make & / Not OK
{Make and Model) Model)
Model)
Inbuilt | Yes Masibus | OK
Main-l  |Functio nal Main-1l | Functional LBB Functional
Protection {Yes/ Date Protection |(Yes/ No) | Date of Protection | (Yes/ No) | Date of testing
{Make and No) of {Make and testing {Make and
Model) testin Model} Model)
Line-2 | Pd43 Yes 19.10.20| REL670 | Yes P746 | Ves
MICOM 23 ABB MICOM
2 204 PLCC | Functional Time
Hatkoti | Protection | volngy| PR | Functional Synch. Unitl oK
coupler {Make 8, (Yes / No} (Make & 7/ Not OK
Ckt. 2 | (Makeand Model) Model)
Model)
Masibus
tnbuile | ¥ LS
e. List of all active protections & settings
f. Carrier aided scheme if any: PUR
g. Statys of Power Swing/Out of Step/SOTF/Breaker Failure/Broken Conductor/STUB/Fault
Locator/DR/VT fuse fail/Overvoltage Protection/Trip Circuit supervision/Auto-reclose/Load
encroachment etc.
h. Relay connected to Trip Coil-1 or 2 or both: Both
i. CT ratio and PT ratio
i. Location of CT: Bay 401 ICT-1
ii. Date of CT ratio Test Testing
ili. Test Results
Corel| Corell | Corelll| CorelV | CoreV | Core VI
| Ratio Adopted 2000 2000 2000 2000 2000 2000
i | Ratio measured
i | error calculated
Knee point voltage
j. Feed from DC supply-1 or 2
k. Connected to dedicated CT core (mention name)
Sr, | CT Coreused | Corel Corell | Corelll CorelV| CoreV | CoreVi
No.
| Line Bus Bar-1 Bus Bar-11 BCU/Metering Spare Main-2 Main-1
Distance/Bac Distance
kup
il Transformer Bus Bar-1| Bus Bar-II BCU/Metering Spare | Backup Differential
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Other requirements for protection checking and validation

ii) Inter-connecting Transformer Protection

a.

Whether two groups of protections used (Group A and Group B): Yes

b. Do the groups have separate DC sources: Yes
Relay Make and Mode
d. 400 kV ICTs:
Differential | REF Back-up Over Other
Protection | Protection | Over Current Flu | protection
(Make & | (Make & | Protection x Protection
Model) Model) (Make & | (Make &
Model) Model)
P643 P643 P643/P141 P643 (REF)
1 ICT-1 MICOM MICOM | MICOM MICOM
(400&/20/66 Bucholtz | LA Rating| LARatingLV | OTIMWTI Date of last
) /PRD | HVSidé | Side indication | testing
working or
not
P643 (REF) | 390 kV 198 kV Yes 19/10/2023
Differential | REF Back-up Over Other
Protection | Protection | Over Current Flu | protection
(Make & | (Make & | Protection x Protection
Model) Model) {Make & | (Make &
Model) Model)
P643 P643 P643/P141 P643 (REF)
2 MICOM MICOM MICOM MICOM
Bucholtz | LA Rating| LA Rating LV | OTI/WTI Date of last
ICT-2 /PRD | HV Side | side Indication | testing
(400/220/66 Ol
kV)
P643 (REF) | 390 kV 198 kV Yes 18/10/2023
Differential | REF Back-up Qver Other
Protection | Protection | Over Current Flu | protection
(Make & | (Make & | Protection x Protection
Model) Model) (Make & | (Make &
Model) Model)
642 P141
64R MICOM
3 ICT-3 MICOM
Bucholtz | LA Rating| LA OTWWTI Date of last
(:30é2232~196)6 /PRD HV Side Side Indicatio testing
P Rating n or
Lv workin
g not
390 kV 198 kV Yes 20/10/2023
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220/66 kV Power Transformer

Differential | REF Back-up Over Flux Other
Protection Protection | Over Current | Protection protection
(Make & | (Make & | Protection (Make &
Mode!) Model} (Make & | Model)
Model)
87T- 64LV- 67/67TN-P141
1 Power Pod3(HV) P643(LV) | MICOM
Transformer # | MICOM MICOM
1{220/66 kV) Bucholtz | LA Rating| LA OTIWTI Date of last
/PRD | HV Side Side Rating LV| Indication | testing
working or
not
Differential | REF Back-up Over Other
Protection | Protection | Over Current Flu | protection
(Make & | (Make & | Protection X Protection
Model) Model) (Make & | (Make &
Model) Model)
87T- 64LV- 67/67TN-P141
2| _ Power | \icom |micom |
Eraz";g%gnﬁ{,# Bucholz | LA Rating| LA OTIWTI | Date of last
( ) /PRD | HVSide | Side Rating LV| Indication | testing
working or
not

e. List of all active protections along with settings

f. Status of Differential Protection/Restricted Earth  Fault Protection/Back-up Directional
Overcurrent/Backup Earth fault/ Breaker Failure: OK

g. Status of Qil Temperature Indicator/Winding Temperature Indicator/Bucholz/Pressure Release Device
etc.: Ok

h. Relay connected to Trip Coil-1 or 2 or both: Both

i. CT ratio and PT ratio

j. Feed from DC supply-1 or 2: Both

k. Connected to dedicated CT core (mention name)

l.  Other requirements for protection checking and validation

444

iii) Busbar Protection Relay

a. Busbar and redundant relay make and model

400kV 220kV
i P746 P746
i) Make and Model of Bus Bar relay Mo o
i) Whether stability checks done or not Yes Yes
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iif) Date of testing Oct, 2020 Oct, 2020
iv) Remarks (if any)
b. Type of Busbar arrangement
400 kV: One and Half Breaker Scheme
220 kV: Double Bus Bar Scheme
¢. Zones: Z4/Zg/Check zone.
d. Dedicated CT core for each busbar protection: Yes
¢. Breaker Failure relay included (Yes in 220 kV), if additional then furnishmake and model :
In 400 kV P442
f.  Trip issued to both Busbar protection in case of enabling: No as per Isolator status,
g. Isolator indication and check relays Yes(Built in)
h. Other requirements for protection checking and validation
iv) AC auxiliary system
a. Source of AC auxiliary system
Auxiliary Supply-1: Source of supply: ICT-1 Tertiary
Reliability of Supply:100%
Average trippings per month: 0
Auxiliary Supply-2: Source of supply: ICT-2 Tertiary
Reliability of Supply:100%
Average trippings per month: 0
b. Supply changeover between sources (Auto)
¢. Diesel generator (DG) details

DG Set-1:

Make Jackson/Cummins

Rating 250 kvA

Weather on Auto or Manual: Auto

Fuel Level 802 Litre (as on dated 23.04.2024)
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d. Maintenance plan and supply changeover periodicity in DG

¢. Single Line Diagram

f.  Other requirements for protection checking and validation

(v} DC auxiliary system

a. Type of Batteries (Make, vintage, model)

Make: HBL. Type: Tubular LMLA Battery

b. Status of battery Charger:

OK

Model: T400PNDP, 2V-400AH

¢. Measured voltage (positive to earth and negative to earth)

220110V DC-l| 220/110VDC-| 48V DC-l| 48 VDC-I
Il
a | Measured voltage (to be 2431V 241V 524V 33V
) measured at farthest
Panel

i. | Positive to Earth 121y 2RV NA NA

i | Negative to Earth -120V ~120V -524v -529V
b) | No. of Cells Per Bank i 110 o P4

¢ |Availability of Battery Yes Yes Yes Yes

y |Charger

d. Availability of ground fault detectors:

Yes/No

¢. Protection relays and trip circuits with independent DC sources: Yes

f.  Other requirements for protection checking and validation

g.  Communication system

fii. Status of PLCC channels
iv. Time synchronization equipment details
V.
vi.
(vi)  Circuit Breaker Details

Mode of communication for Main-1 and Main-2 protection

Mode of communication for data and speech communication

Other requirements for protection checking and validation

7OPGW on geographically diversified paths for Main-1 and main-2relay.
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a. Details and Status

Make |Status No.of PIR Date of | Remarks
and  lof trip/close | (Available |Last Timing| (If any)
Model [Breaker coil & or Not) taken
Availabl healthiness
e or Not
A 400kV
System
; ALSTOM | Avilable | 02 Trip Not 19.10.2023
1 -
?%’;_‘%1 T155-3 coil/01 Close
- ALSTOM | Avilable | 02 Trip Not 20.10.2023
I -
(gggr:%% T155-3 coil/01 Close
ALSTOM | Avilable | 02 Trip Not 18.10.2023
mn
B?_}.’I'égm T155-3 coil/01 Close
. ALSTOM | Avilable | 02 Trip Not 18.10.2023
v -
?%’T‘_‘gf T155-3 coil/0] Close
ALSTOM | Avilable | 02 Trip Not 17.10.2023
v =
(Pzaniﬁfﬁa T155-3 coil/01 Close
ckt-2)
: ALSTOM | Avilable | 02 Trip Not 17.10.2023
Vi -
B?.I}fé?s T155-3 coil/01 Close
: ALSTOM | Avilable | 02 Tri Not 17.10.2023
Vii p
( JBa?(mgﬁt_ T155-3 coil/01 Close
2)
" ALSTOM | Avilable | 02 Trip Not 21.10.2023
Vi ( Eiﬁﬁ?;zt. T155-3 coil/0] Close
1)
ALSTOM | Avilable | 02 Tri Not 21.10.2023
Ix p
B‘?.IYE?S T155-3 coil/01 Close
1no | ALSTOM | Avilable | 02 Trip Not 21.10.2023
X (Pianiﬁfﬁa T155-3 coil/01 Close
~let_ 1)
LI AN S I}
B 220kV
System
: ALSTOM | Avilable | 02 Trip Not 19.10.2023
' E("%’T??; coil/0] Close
i| Bay-203 ALSTOM | Avilable | 02 Trip Not 19.10.2023
5 il/01 Close
(Hatkoti ckt- =
1)
i | Bav.204 | ALSTOM | Avilable | 02 Trip Not 18.10.2023
(Hatl¥oti ckt- coil/01 Close
2}
| Bav.205 | ALSTOM | Avilable [ 02 Trip Not 18.10.2023
(gus_ coil/01 Close
Coupler)
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ALSTOM | Avilable | 02 Trip Not 18.10.2023
v| Bay-207 coil/01 Close
(ICT-2)

b. Healthiness of Tripping Coil and Trip circuit supervision relay: Healthy

¢. Single Pole/Multi pole operation: Multi Pole

d. Pole Discrepancy Relay available(Y/N): Yes

e. Monitoring Devices for checking the dielectric medium: SF6 Gas Density Monitor

f.  Other requirements for protection checking and validation

(vii) Current Transformer (CT)/Capacitive Voltage Transformer (CVT) Details: (Attached as
Annexure-F)

a. CT/CVT ID name and voltage level

b. CT/CVT core connection details

¢. Accuracy Class

d. Whether Protection/Metering

€. CT/CVT ratio available and ratio adopted

f. Details of last checking and validation of CT/CVT healthiness

g. Other requirements for protection checking and validation

h, Other protections: Direction earth fault, negative sequence, over current, over voltage,
over frequency, under voltage, under frequency, forward power, reverse power, out of

step/power swing, HVDC protection etc.

wh)

Er.\Sht ’Fﬁ Thakur’ = Er. Rajat Sharma
Assistant engineer (E) Assistant.engineer (E) Sr. Manager(E)
0/o DGM(P&C), HPPTCL, 0/o DGM({P&C), HPPTCL, 0/o DGM(P&C}, HPPTCL,

Hamirpur {H.P.) Hamirpur (H.P.) Hamirpur (H.P.}
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Tripping Detail w.e.f 01/04/2023 to 31/03/2024 inr/o
400/220/66 kv GIS s/stn. Gumma.

Sr. No | Name of Voltage | Date & Date & Detailed Remarks
Element Level Time of | Time of reason of
tripping | Restoration | tripping
1 Bay 405 Gumma 400kv 18/04/2023 | 18/04/2023 Tranrient fault
Jhakri -2 Y- phase 20:16hrs. 21:28hrs. relay operated
according by Z-1
trip on y phase.
Auto recloser did
not work
2 DT received from 400kv 26/04/2023 | 26/04/2023 DT received from
jhakriend 11:05 p.m Jhakri end on
06:32p.m with circuit
{Relay operated)
3 ICT-2 220KV 15/08/2023 T/f under PRV operated
14:37hrs. | shut down ICT-2 in LV side
due to moisture
ingression ( relay
operated)
4 Bus 1 and Bus 2 400kv 16/11/23 16/11/23 Bus 1 and Bus 2
02:01 hrs. Bus-2 were tripped due
Time-08:19 AM | to malfunction of
Y Phase main-1
Bus-1 Bus Bar
Time-08:53 PM | Differential Relay
i.e. P746
5 DT received 220kv 19/01/2024 DT received from
Matkoti end Hatkoti end and

tripping due over
voltage .
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D. Detailed of Equipment to be tested: D\istance Protection Relay (Main -1 & Main -
2)& Back up Relay(Over current & Earth fault) -Details below:

Description of Test: Zone Reach Testing,

S. No.

Relay

Relay make & Model

Remarks

1

Distance relay
(Main-I)

Alstom&P443

Zone reach Accuracy test

Line to Line & 3¢ fauit by

respective zones

conducted for Line to Earth,

selecting different values of
fault impedance (z) points for

Distance relay
Main-II)

ABB&REL670

Zone reach Accuracy test

Line to Line & 3@fault by

respective zones

conducted for Line to Earth,

selecting different values of
fault impedance (z) points for

Backup Relay
(O/C & E/F)

Alstom&P141

Pick up test of relay
conducted by injecting
current more than the
current setting value for
overcurrent in one Phase .

D.1 Main-I Relay
Fault type: Line to Earth fault (L1-E)

Values selected for test
Sr. (Z})Fault Phi Nominal Result Remarks
No. |Impedance (Q) | {Angle) | Trip time(ms)
1 17.89 50 30.0 Relay tripped | Operation of
in zone-1 the relay found
2 44.72 63.43 530.0 Relay tripped | satisfactory
in zone-2
3 72.80 74.05 1.030 Relay tripped
in zone-3
4 6.622 170.0 530.0 Relay tripped
in zone-4
Fault type: Line to Line fault{L1-L2)
Values selected for test
Sr. (Z)Fault Phi Nominal Result Remarks
No. |Impedance (Q) | {Angle) | Trip time(s)
40.0 30.0 Relay tripped in | Operation of

zone-1

the relay

Olo DGM {Prot. & Comm.)
HPPTCL, Hamirpur (H.P.)
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2 20.00 60.0 530.0 Relay tripped in | found
zone-2 satisfactory
3 40.00 80.0 1.030 Relay tripped in
zone-3
4 8.084 180 530.0 Relay tripped in
zone-4
Fault type: 3 Phase fault(L1-L2-L3)
Values selected for test
Sr. (Z)Fault Phi Nominal Result Remarks
No. |Impedance (Q) | (Angle) | Trip time(s)
1 4.806 40.0 30.0 Relay tripped in | Operation of
_ zone-1 the relay
2 20.00 60.0 530.0 Relay tripped in | found
. zone-2 satisfactory
3 40.00 80.0 1.030 Relay tripped in
zone-3
4 8.084 180 530.0 Relay tripped in
zone-4
D.2 Main-II
Fault type: Line to Earth fault(L2-E)
Values selected for test
Sr. (Z)Fault Phi Nominal Result Remarks
No. |Impedance (Q) | (Angle) Trip time(s)
1 8.962 30.00 24.00 Relay tripped in | Operation of
zone-1 the relay
2 29.48 41.73 524.00 Relay tripped in | found
zone-2 satisfactory
3 38.50 48.76 1.024 Relay tripped in
zone-3
4 12.08 176.66 524.0 Relay tripped in
zone-4
Fault type: Line to Line fault(L2-L3)
Values selected for test
Sr. (Z)Fault Phi Nominal Trip | Result Remarks
No. | Impedance (Q) | (Angle) | time (s)
1 5.5 40.0 24.00 Relay tripped in | Operation of
_ zone-1 the relay
2 14.64 34.39 524.00 Relay tripped in | found
zone-2 satisfactory
3 22.00 43.34 1.024 Relay tripped in
zone-3 |
4 5.5 180.0 524.0 Relay tripped in
S — zone-4

Assistarﬁ% P&C)

Olo DGM (Prot. & Comm.)
HPPTCL, Hamirpur {H.F.)
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Fault type: 3 Phase fault{L1-L2-L3)

Values selected for test
Sr. (Z)Fault Phi Nominal | Result Remarks
No. | Impedance {Q) | {Angle) | Trip time(s)
1 5.5 40.0 24.00 Relay tripped | Operation of
in zone-1 the relay
2 14.64 34.39 524.00 Relay tripped found
in zone-2 satisfactory
3 22.00 43.34 1.024 Relay tripped
in zone-3
4 5.5 180.0 524.0 Relay tripped
in zone-4

D.3 Over Current & Earth fault Relay

Sr. Phase | Applied | Applied Result Remarks

No, Voltage | Current

1 RO 63.5V 1.00 A Relay Tripped for | Operation of the
Y Phase over relay found

% Yo Sied 1.50 A Current satisfactory

3 BO 63.5V 1.00 A

2. Location: Bay no.405 (Tie Breaker)
A, Detailed of Equipment to be tested: Circuit Breaker

Make Alstom

A.1 Description of the test :Circuit Breaker Time Interval test

Results:
Sr. No. Operation R-Phase Y-Phase B-Phase Remarks
Mode Time Time Time
(mSec) (mSec) (mSec)
1. Closing 19 19 20 Values are
= within
2. Opening 98 97 o8 permissible
limits

Ofo DGM (Prot. & Comm.)
HPPTCL, Hamirpur (H.P.) 12| Page
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D. Detailed of Equipment to be tested: Distance Protection Relay (Main -1 & Main -
2)& Back up Relay(Over current & Earth fault) -Details below:

Description of Test: Zone Reach Testing,

Relay make & Model Remarks

Alstom&P443

S. No. Relay

Zone reach Accuracy test
conducted for Line to Earth,
Line to Line & 3@ fault by
selecting different values of
fault impedance (2} points for
respective zones

1 Distance relay
(Main-I)

Zone reach Accuracy test
conducted for Line to Earth,
Line to Line & 3@fault by
selecting different values of
fault impedance (2) points for
respective zones

2 Distance relay ABB&REL670

(Main-I)

Pick up test of relay
conducted by injecting
current more than the
current setting value for
overcurrent in one Phase .

3 Backup Relay Alstom&P141

(O/C & E/F)

D.1 Main-I Relay
Fault type: Line to Earth fault (L1-E)

Values selected for test
Sr. (Z)Fault Phi Nominal Result Remarks
No. |Impedance (Q) | (Angle) | Trip time(s)
1 10.89 40.0 30.0 Relay tripped | Operation of
in zone-1 the relay found
2 45.95 64.20 530.0 Relay tripped satisfactory
in zone-2
3 75.35 74.61 1.530 Relay tripped
in zone-3
4 3.226 -150.00 530.0 Relay tripped
in zone-4
Fault type: Line to Line fault(L1-L2)
i Values selected for test
Sr. (Z)Fault Phi Nominal Result Remarks
No. |Impedance Q) | (Angle} | Trip time(s}
6.843 30.00 30.00 Relay tripped in | Operation of
zone-1 the relay
2 20.00 70.00 530.0 Relay tripped in | found
~ zone-2 satisfactory

Assista%ﬂ”&m :

Olo DGM (Prot. & Comm
nPPTCL. Hamirpur (H.P)
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3 37.45 70.00 1.530 Relay tripped in
zone-3
4 6.573 -180.0 530.0 Relay tripped in
zohe-4
Fault type: 3 Phase fault{L1-L2-L3)
[ Values selected for test
Sr, (Z)Fault Phi Nominal Result Remarks
No. |Impedance () |(Angle} | Trip time(s)
1 6.843 30.00 30.00 Relay tripped in | Operation of
zone-1
2 20.00 70.00 530.0 Relay tripped in
: zone-2 satisfactory
3 37.45 70.00 1.530 Relay tripped in
zone-3
4 6.573 -180.0 530.0 Relay tripped in
zone-4
D.2 Main-II
Fault type: Line to Earth fault(L2-E)
Values selected for test
Sr. (Z)Fault Phi Nominal Trip | Result Remarks
No. Impedance (Q) | (Angle) time(ms)
1 22.94 53.17 24.0 Relay tripped | Operation of
in zone-1 the relay
2 49.49 50.00 524.0 Relay tripped
in zone-2 satisfactory
3 76.89 60.00 1.524 Relay tripped
in zone-3
4 13.75 180.00 524.0 Relay tripped
in zone-4
Fault type: Line to Line fault(L2-L3)
Values selected for test
Sr. (Z)Fault Phi Nominal Trip | Result Remarks
No. |Impedance {Q2) | {Angle) time [ms)
1 8.348 50.00 24.00 Relay tripped in | Operation of
zone-1
2 22.87 60.0 524.00 Relay tripped in
zone-2 satisfactory
3 35.289 70.00 1.524 Relay tripped in
zone-3
4 |9.524 -170.00 | 524.00 Relay tripped in
zone-4
Assistark Erglnesr (PRC)
O/o DGM (Prot. & Comm.) 17|Page
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Fault type: 3 Phase fault(L1-L2-L3)

H P POWER TRANSMISSION CORPORATION LIMITED.
(A State Government Undertaking)

9)30

Values selected for test
Sr. (Z)Fault Phi Nominal Resuit Remarks
No. |Impedance () | (Angle) | Trip time(s)
1 8.348 50.00 24.00 Relay tripped Operation of
in zone-1 the relay
2 22.87 60.0 524.00 Relay tripped found
in zone-2 satisfactory
3 |35.289 70.00 1.524 Relay tripped
in zone-3
4 9.524 -170.00 | 524.00 Relay tripped
in zone-4
D.3 Over Current & Earth fault Relay
Sr. Phase | Applied | Applied Result Remarks —‘
No. Voltage | Current
1 R 63.5V 1.00 A Relay Tripped for | Operation of the
Y Phase over relay found
2 Yo 63.5V 1.50 A Current satisfactory
3 BO 63.5V 1.00 A

4. Location: Bay no.403 (400 kV bay ICT#1 400/220/33 kV)

Equipment to be tested: 3 x 10 Power Transformer

Make GE T&D India Ltd

sr. No. B-31182 T-7015E-3 | B-31182 T-7015E-2 | B-31182 T-7015E-1
Vector Group YNa0d11

Rating 105 MVA 105 MVA 105 MVA
Type of Cooling OFAF OFAF OFAF
Voltage Ratio 400/3/220/V3/33 | 400/V3/220/43/33 | 400/3/220 /N3/33

Assistai g &G
Olo DGM (Dfot & L.L T
HPPTCL, Hamirpur {H! ;

Sr.
O/o
ik

fanager (P&C)
JGwvi 1ot &Comm.)
w i Huaiinpur (FLP)
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F. Detailed of Equipment to be tested : Differential Relay & Restricted Earth fault

Relay
Sr. No. Relay Name Relay make & Remarks
Model
1 Transformer Alstom & P 643 | Slope test, 2rd Harmonics
Differential relay test & 5% Harmonics test
of relay conducted
successfully with the help
of test universe software
by selecting different
values of Differential &
Biased Currents in the
operating region.
2 Restricted Earth Alstom & P 643 | (i) Pick up test of relay

conducted by injecting
current in neutral CT
circuit of ICT with the help
of quick CMC Test
software.

Fault relay

(ii) Over flux test of relay
conducted by injecting 1.5
times the rated voltage in
two Phases with the help

of quick CMC Test
software.
F.1 Description of the test:
F.1.1. Differential Slope Test
Fault type: Line to Earth fault
Values selected for test
Sr. No. | I-Diff I-Bias Trip Time(s) Remarks
1 4.00In 6.30In No Trip received | Operation of the relay found
2 6.30In 8.50In 0.5822 satisfactory
3 8.40In 12.10In No Trip received
4 9.90In 12.90In 0.5069
Fault type: Line to Line fault
Values selected for test
Sr. No. | I-Diff I-Bias Trip Time(s) Remarks
1 4.00In 6.30In No Trip received | Operation of the relay found
2 6.30In 8.50In 0.6860 satisfactory
53 8.40In 12.10In No Trip received
4 9.90In 12.90In 0.5840

. n J// rn
Assistan Aeer (P&C)

O/o DGM (Prot. & Comm)
CBPTOL, Hamirpur (H.P)
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Fault type: L-L-L fault

@9

Values selected for test
Sr. No. | I-Diff I-Bias Trip Time(s) Remarks
1 4.00In 6.30In No Trip received | Operation of the relay found
2 6.30In 8.50In 0.6860 satisfactory
5} 8.40In 12.10In No Trip received
4 9.90In 12.90In 0.5840
F.1.2, 2 Harmonic Test
Fault type: Line to Earth fault
Values selected for test
Sr. No. | I-Diff 12f/1diff Result Remarks
1 1.10I/In 20.30 % No Trip received Operation of
2 3.701/In 19.20 % Trip received the relay
3 6.201/In | 20.60 % No Trip received found
4 7.501/In | 19.80 % Trip received satisfactory
Fault type: L-L-L (3 Q)fault
Values selected for test
Sr. No. | I-Diff 12f/1diff Result Remarks
1 1.101/In | 20.30 % No Trip received Operation of the
2 3.70I/In | 19.20 % Trip received relay found
3 6.20 I/In | 20.60 % No Trip received satisfactory
4 7.501/In | 19.80 % Trip received
F.1.3. 5t Harmonic Test
Fault type: Line to Earth fault
Values selected for test
Sr. No. | I-Diff I12£/1diff Results Remarks
1 1.001/In 39.10 % No Trip received Operation of the
2 3.601/In 35.40 % Trip received relay found
3 7.201/In | 33.50 % Trip received satisfactory
4 7.801/In | 30.80 % Trip received
Fault type: L-L-L (3 O} fault
Values selected for test
Sr. No. | I-Diff I12f/1diff Results Remarks
1 1.001/In 39.10 % No Trip received | Operation of the
2 3.601/In 35.40 % Trip received relay found
3 7.201/In | 33.50 % Trip received satisfactory
4 7.80 1/In 30.80 % Trip received

Ol DM (Prot. & Comm)
HPPTCL, Hamirpur (H.P.)
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F.2. Restricted earth fault Relay
F.2.1Ref fault test

Sr. No. | Phase Applied Current | Results Remarks
(A)
1 RG 0.200 Trip Received Operation of the
5 - y relay found
YJ 0.100 Trip received satisfactory
3 Bg 0.100 Trip received
F.2.2 Over flux test
Sr. No. Phase Applied Results Remarks
Voltage
RO 0 Operation of the
Trip Received relay found
2 96.00 satisfactory
B9 96.00

5. Bay no. B 207 (220 kV bay of ICT#2 400/220/33 kV)
A, Detailed of Equipment to be tested: Circuit Breaker

Make

ALSTOM

A.1 Description of the test :Circuit Breaker Time Interval test

Results:
Sr. No. Operation R-Phase Y-Phase B-Phase Remarks
Mode Time Time (mSec) Time
(mSec) (mSec)
L: Closing 21 21 21 Values are
. within
2. Opening 70 70 69 permissible
limits
B. Detailed of Equipment to be tested: Relay test
B.1 Description of the test :Over Current & Earth fault Relay
N\
i"""'lS‘LE‘Xl ar (PAC) 24 |Page
Of'o DGM (Prot. Comn.)
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Sr. Phase | Applied | Applied Remarks
No. Voltage | Current
1 RO 63.50V | 1.00 A operation of the relay found
i
2 Y6 6350V [150A | Saustactony
3 B@ 63.50V [1.00A

C. Detailed of Equipment to be tested : Lightening Arrester
r Make OBLUM ELECTRICAL INDUSTRIES PVT. LTD.

C.1 Description of the test: Third harmonic Resistive Current Measurement
System Voltage - 220 kV

Ambient Temperature- 14deg.C
Phase 3rd Harmonic | 3¢ Harmonic Remarks
Resistive Resistive
Current (pA) | Current
(Corrected) (nA)
R 12 21 Values are
within permissible
5 1S 25 limits
B 9 17
Surge Counter Reading

Sr. Description R Phase Y Phase B Phase
No.

1 Counter Sr. No. 1487 1498

2 Counter Make & Model Crompton Greavea Ltd. & SC07-1

3 Counter Reading 9 2] 7

6. Location: Bay no. 302 (Transformer 630 KVA, 33/.415 kV)

A. Description of Test: INSULATION RESITANCE TEST
Main IR VALUE (GQ) Dielect:iic Polarization; Remarks
o Ab Index [(600s
Winding [ Timel5 Sec, | Time60 Sec. |Time 600 Sec. |n Isn:lr:x ° 60s) [
(60s/158)
HV to LV 23.5 30.40 45.50 1.30 1.50 |Valuesare
within
permissible
HVto E 15.6 20.3 34.0 1.30 1.67 limits
Assistaticpameer (P&C) 25 | Pege
Prot. & Comm.)
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| Values are ‘

| within

permissible
‘ limits ‘

F. Detailed of Equipment to be tested : Differential Relay & Restricted Earth fault

Relay
Sr.No. | Relay Name Relay make & Remarks ’
, Model
e L =N
1 Transformer Alstom &P 643 | Slope test, 2r¢ Harmonics ‘
Differential relay & Sth Harmonics of relay
conducted successfully '
with the help of test
universe software by
selecting different values of
Differential & Biased
Currents in the operating
| region.
2 Ref relay Alstom &P 643

F.1 Description of the test:
F.1.1 Differential Slope Test

Fault type: Line to Earth fault

Values selected for test | o
' Trip Time(s)

Sr. No, I-Diff |I-Blas
I 1.2In 2.60In
2 36In [5.10In
i 7.00in | 9.10In
4 10.10!In 14.00In

—

(i) Pick up test of reiay—

| conducted by simulating

current in neutral CT |
circuit of ICT.

(ii} Over flux test of relay !
conducted by injecting 1.5
times voltage of one '
‘ Phase.

| Remarks

| No Trip received | Operation of the relay found

Jo7s3s

10.5679

satisfactory

| No Trip received |

Fault type: Line to Line fault

Values selected for test

o
S
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Sr. No I lef _| I Blas Trip Time(s) | Remarks
1 12ln |2 601n No Trip received Operation of the relay found
2 | 3.6In | 5.10In 0.8866 satisfactory
3 7 OOIn 9.10In 0.6687
4 1 10.10ln | 14.00In | No Trip received S
Fault type: 3 @ fault
| Values selected for test " _
Sr. No. | I-Diff | I-Bias Trip Time(s) | Remarks
1 1.2In 2.60In No Trip received | Operation of the relay found
2 1 3.6In 5.10In 0.8866 satisfactory
3 7.00In 9.10In 0.6687
4 ' 10.10In 14.00In No Trip received |
F.1.2. 2rd Harmonie¢ Test
Fault type: Line to Earth fault
Values selected for test
~ 8r, No. | I-Diff 12f/1diff Results Remarks
1 0.801/In 19.20 % Trip received Operation of the relay
2 2.501/In 22.70 % No Trip received | found satisfactory
3 4.401/In 19.50 % Trip received
4 6.001/In | 23.50 % No Trip received

Fault type: 3 @ fault

Fault type: 3 O fault

N .{/',

zﬁ/

Values selected for test
_Sr. No. | I-Diff 12f/1diff Results Remarks
L0 0.80I/In 19.20 % Trip received Operation of the
2 2.501./111 22.70 % No Trip received relay found
3 4401 /In_ 119.50 % Trip received | satisfactory
4 6.00I/In | 23.50 % No Trip received |
F.1.3. 5t Harmonic Test
Fault type: Line to Earth fault
" Values selected for test
Sr. | L.Diff | 126/1diff Result Remarks
No. | — - | — - — -
' 3.20 % Trip received | Operation of the relay
.'i‘ gg%:;:ﬁ :’.g 70 ‘9: ~ [ No Trip received found satisfactory
3 4401 /In | 19.50 % _ TFILJ_'ZESE!YESL._
4 6.001/In | 23.50% No Trip reccived

I &
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Values selected for test
Sr. No. | I-Diff 12f/1diff Result Remarks
1 0.80I/In | 19.20 % Trip received Operation of the
2 2.50I/In | 22.70 % No Trip received relay found
3 4.401/In | 19.50 % Trip received satisfactory
4 6.001I/In | 23.50 % No Trip received ]
F.2. Restricted earth fault Relay
F.2.1Ref fault test
Sr. No. Phase Applied Result Remarks
Current (A)
1 RO 0.100 Trip Received Operation of the
relay found
2 e 0.100 satisfactory
3 Bg 0.100
F.2.2. Over flux test
Sr. No. Phase Applied Voltage | Result Remarks
1 RO 0] Operation of the
h . relay found
2 YO 96.00 Trip received satisfactory
3 B© 63.50
8. Bay no. B 207 (220 kV bay of ICT#1 400/220/33 kV)
A. Detailed of Equipment to be tested: Circuit Breaker
Make ALSTOM
A.1 Description of the test :Circuit Breaker Time Interval test
Results:
Sr. No. Operation R-Phase Y-Phase B-Phase Remarks
Mode Time Time (mSec) Time
(mSec) (mSec)
1, Closing 20 20 Values are
- within
2 Opening 70 69 permissible
limits

Assisl

"‘{;I-'J DC:‘:N} {’il-“-'L'OL & Cuerinrn.)
HPPTCL, Hamirpur (H.F.)
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B. Detailed of Equipment to be tested: Relay test
B.1 Description of the test :Over Current & Earth fault Relay

Sr. Phase | Applied | Applied Results Remarks

No. Voltage | Current

1 R 63.50V | 1.00A No trip received Operation of the relay
2 Y® | 6350V |2.00A | Trip received O

3 B©O 63.50V | 1.00A No trip received

C. Detailed of Equipment to be tested : Lightening Arrester
Make OBLUM ELECTRICAL INDUSTRIES PVT. LTD.

C.1 Description of the test: Third harmonic Resistive Current Measurement
Ambient Temperature- 22 deg.C  System Voltage - 220 kV

Phase 31 Harmonic | 31 Harmonic Remarks
Resistive Resistive
Current (pA) | Current
(Corrected) (nA)

R 61 24 Values are

within
14 5 permissible

B 13 5 limits

9. Location: Bay no. 301 (Transformer 630 KVA, 33/.415 kV)
A. Description of Test: INSULATION RESITANCE TEST

Main IR VALUE (GQ}) Dielectric |Polarization [Remarks
Winding Timel5 Sec. | Time60 Sec. |Time 600 Sec. :1;;:::::10 ;’E,i';x AR
{60s/15s)
HV to LV 15.5 22.8 53.50 1.47 2.34 |Valuesare
within
HVtoE | 255 35.04 56.30 e R ST e
10. Location: Bay no.402 (Tie Breaker b/w bay no.401 & 403}
A. Detailed of Equipment to be tested: Circuit Breaker
Make Alstom
Assistant §I 34 Page
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D. Detailed of Equipment to be tested: Distance Protection Relay (Main -1 & Main -2)
& Back up Relay(Over current & Earth fault) —-Details helow:

Description of Test: Zone Reach Testing.

S.. No. Relay Relay make & Model Remarks

Zone reach Accuracy test
conducted for Line to Earth,
Line to Line & 3@ fault by
selecting different values of
fault impedance (z) points for
respective zones

1 Distance relay Alstom&P443

(Main-1)

ABB&REL670 Zone reach Accuracy test
conducted for Line to Earth,
Line to Line & 3@ fault by
selecting different values of
fault impedance (z) points for

respective zones

2 Distance relay
(Main-II)

Alstom&P141 Pick up test of relay
conducted by injecting
current more than the
current setting value for

overcurrent in one Phase .

3 Backup Relay
(O/C & E/F)

D.1 Main-I Relay
Fault type: Line to Earth fault(L1-E)

Values selected for test
Sr. (Z)Fault Phi Nominal Trip | Result Remarks
No. Impedance (2} | {Angle) | time(ms)
1 17.65 34.51 30.00 Relay tripped | Operation of
in zone-1 the relay
2 33.12 64.92 380.00 Relay tripped | found
in zone-2 satisfactory
3 50.00 72.90 830.00 Relay tripped
in zone-3
4 15.91 -170.00 530.00 Relay tripped
in zone-4
Fault type: Line to Line fault{L1-L2)
Values selected for test
Sr. (Z)Fault Phi Nominal Trip | Result Remarks
No. | Impedance {Q) | (Angle) time(ms)
1 5,951 30.0 30.00 Relay tripped | Operation of
in zone-1 the relay
2 14.85 74.88 380.00 Relay tripped | found
in zone-2 satisfactory

41 | Page
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3 25.97 77.31 830.00 Relay tripped
in zone-3
4 |7.639 -180.0 530.00 Relay tripped
in zone-4
Fault type: 3 Phase fault(L1-L2-L3)
Values selected for test
Sr. (Z)Fault Phi Nominal Trip | Result Remarks
No. |Impedance [Q) | {Angle) time(ms)
1 5.951 30.0 30.00 Relay tripped | Operation of
in zone-1 the relay
2 14.85 74.88 380.00 Relay tripped | found
in zone-2 satisfactory
3 25.97 77.31 830.00 Relay tripped
in zone-3
4 7.639 -180.0 530.00 Relay tripped
in zone-4
D.2 Main-II
Fault type: Line to Earth fault(L2-E)
Values selected for test
Sr. (Z)Fault Phi Nominal Trip | Result Remarks
No. |Impedance (Q) | (Angle) time(ms)
1 11.10 30.0 24.00 Relay tripped | Operation of
in zone-1 the relay
2 20.00 60.0 374.0 Relay tripped | found
in zone-2 satisfactory
3 27.10 74.79 824.0 Relay tripped
in zone-3
4 12.60 -180.0 524.0 Relay tripped
, in zone-4
Fault type: Line to Line fault(L1-L2)
Values selected for test
Sr. (Z)Fault Phi Nominal Trip | Result Remarks
No. Impedance {Q) | (Angle) | time(ms)
1 6.271 40.00 24.00 Relay tripped in | Operation of
zone-1 the relay
2 10.00 50.00 374.0 Relay tripped in | found
zone-2 satisfactory
3 14.68 60.00 824.0 Relay tripped in
zone-3
4 7.565 180.00 | 524.0 Relay tripped in
zohe-4
Fault type: 3 Phase fault{L1-L2-L3)
Values selected for test
Sr, (Z)Fault Phi Nominal Trip | Result Remarks
No. Impedance (Q) | (Angle) time(ms)
1 6.271 40.00 24.00 Relay tripped | Operation of

42 | Pagpge
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in zone-1 the relay
2 10.00 50.00 374.0 Relay tripped | found
in zone-2 satisfactory
3 14.68 60.00 824.0 Relay tripped
in zone-3
4 7.565 180.00 524.0 Relay tripped
in zone-4
D.3 Over Current & Earth fault Relay
Sr. Phase | Applied Result Remarks
No. Current
1 RO 1.00 A No trip received operation of the relay
- - found satisfactory
2 YO 1.00A No trip received
3 Bgd 2,00 A Trip received

14. Location: Bay no.204 (220 kV Line Gumma - Hatkoti) Spare bay
A, Detailed of Equipment to be tested: Circuit Breaker

[ Make Alstom

A.1 Description of the test :Circuit Breaker Time Interval test

Results:
Sr. No. Operation R-Phase Y-Phase B-Phase Remarks
Mode Time Time Time
(mSec) {mSec) {mSec)
1. Closing 69 69 70
2, Opening 19 19 19

15. Location: Bay no.206 (220 kV Bus Coupler)
A. Detailed of Equipment to be tested: Circuit Breaker

Make Alstom

3|Page
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Yol 2}
Distance:
Test Module
Name: OMICRON Distance Version: 4.30
Test Start; 21-0ct-2023 16:11:43 Test End: 21-0ct-2023 16:11:46
User Name: Manager:
Company:
Test Results
Shot Test: Fault Type L1-E
' Dev. ITest Result

| Z| Phi t nom: tact.

14.61 0 40.00°] 30.00ms| 24,20 ms

-19.33 % | 2.000 A Passed

Test State:
Test passed
Overload occurred during testing)

L—S E )
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M7 Z2e
Distance:
Test Module
Narne: OMICRON Distance Version:
Test Start: 21-0¢t-2023 16:13:02 Test End:
User Name: Manager:
Company:
Test Results
Shot Test: Fault Type L1-E
1Z] Phi. tnom t act, Dev. ITest Result
24160 44,76 ° 530.0 ms 522.3 ms -1.453 % 2.000 A Pa;sed_
Test State:

Test passed

59

4.30
21-0ct-2023 16:13:08



Yo 2.3
Distance:
Test Module
Name: OMICRON Distance Version:
Tast Start: 21-0ct-2023 16:14:19 Test End:
User Name: Manager:
Company:
Test Results
Shot Test: Fault Type L1-E
[Z] _ [ Phi ‘tnom tact, Dav. ITest Result
35310| 5550° 1.030 s 1.016 s -1.32% | 2.000 A Passed

Test State:
Test passed

4.30
21-0¢t-2023 16:14:24
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Yoq 2)
Distance:
Test Module
Name: OMICRON Distance Version: 4.30
Test Start: 21-0Oct-2023 15;24:32 Tost End: 21-0c4-2023 15:24:36
User Name: Manager:
Company:
Test Results
Shot Test: Fault Type L1-E
1Z| Phi t nom tact, Dev. ITest Result
17.97 1} 40.00 ° 30.00 ms 19.60 ms -34.67 % 2.000 A Passed
Test State:

Test passed

e=
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Distance:

Test Module
Name: OMICRON Distance Version: 4,30
Test Start: 21-0ct-2023 15:25:50 Test End: 21-0ct-2023 15:25:55
User Name: Manager;
Company:

Test Results

Shot Test: Fault Type L1-E

[Z|  [Phi t nom tact. [Dev.  |ITest  |Result

44.72 Q 6343°| 5300ms| S516.1ms -2623% | 1704 A FPassed

Test State:
Test passed

(5%)
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Distance:

Test Module
Name; OMICRON Distance Version: 4,30
Test Start: 21-0¢t-2023 15:27:05 Tast End: 21-0ct-2023 15:27:10
User Name; Manager:
Commpany:

Test Results

Shot Test: Fault Type L1-E

|Z| Phi tnom tact. Dev. ITest Result

71.050Q 66.00 * 1.530 s 1.550 5 1.281% | 1.073A Passed

Test State:
Test passed

(5¢)



eoJ o203 Zow -1 QWAQ-HM{T.(kT__,

Distance:

Test Module
Name: OMICRON Distangce Vearslon: 4.30
Test Start; 19-0ct-2023 17:21:34 Tast End: 19-0ct-2023 17:21:37
User Name: Manager:
Company:

Test Resuits

Shot Test: Fault Type L1-E

1Z] Phil tnom t act, Dev. ITest Result

8.036 1 40.00°| 3000ms| 21,30 ms -29% | 2.000A Passed

Test State:
Test passed



Po 3 Gve -2
Distance:
Test Module
Name: OMICRON Distance Version:
Test Start: 18-0c-2023 17:29:14 Test End:
User Name: Manager;
Gompany:
Test Results
Shot Test: Fault Type L1-E
4 Phi tnom tact. Dev. ITest. Result
25250 73.81°| 830.0ms| B185ms| -1.385%]| 2.000A Passed
Shot Test: Fault Type L2-E
1Z] Phi ‘tnom tact, Dev. ITest Result
26370 67.71°] 830.0ms| 817.8ms -147% | 2.000A Passed

Test State:
Test passed

58)

ZDP\Q -3

4,30
19-0ct-2023 17:28:21



Grums — Hapichss
'g"d o4 2 oh0 ~ ) ‘H“az_:"

]

Distance:

Test Module
Mame: OMICRON Distance Version: 4.30
Test Start; 19-0ct-2023 17:22:51 Test End: 19-0O¢t-2023 17:22:55
User Name: Manager:
Company:

Test Results

Shot Test: Fault Type L1-E

12 | Phi tnom tact, Dev, |ITest, Result

5,667 O 40.00 ° 30,00 ms 20,20 ms -32.67 % 2.000 A Passed

Test State:

- Test passed

e)



o Lot 20803

Distance:

Test Module
Name: OMICRON Distance Version;
Test Start: 19-0c¢t-2023 17:32:11 Test End:
User Name: Manager:
Company:

Test Resuits

Shot Test: Fault Type L1-E

1Z] Phi tnom tact. Dev. ITest Result:

30.00 0 62.70°| 830.0ms| 818.5ms -1.385% | 2.000 A Passed

Test State:
Test passed

SE

4.30
19-0¢t-2023 17:32:16
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§ L TS-Y1000-SAS-AAS-3-13-KND-090NdLZYS 'ON ONIMVAQ E & 3 [ 4 [ 5 | 4
HATKOTI-2 HATKOTI-1 SYSTEM PARAMETERS
FUTURE FUTURE ':UTUER)E F(lil.}'lﬁlg)E EBJ\Y-ZOE EBA_'I' _53]
H ¥R { { } SLMe. | DESCRIPTION OF PARAMETER 5‘;059:;4 5?5[:_';‘ 53;';:"
= = +=— b |
: .&ti i E | 1 |SYSTEM OPERATING VOLTAGE 400kV 220Ky I3V
Hilia hofiw 2 MAX. OPERATING VOLTAGE OF THE SYSTEM {rms} 420KV 245kY 36kY
{ HP d’ 3 RATED FREQUENCY S0Hz S0Hz EQHz
i1 _: : 3 3 4 NO. OF PHASES 3 3 3
o % I &o b’ I_.,., A 245kV GIS BUILDING 5 |aLTITUDE 1485mitr,
'_,E_.- o F.H l I Ff" 6 ALTITUDE CORRECTION FACTOR AT 1500mtr, BIL B POWER F(Q-1.063 S51L-1.057
= BUS VT
— ——
= ;. ;' ;_. EB_Y'_OSJ 2452 2-3-52 7 RATED INSULATION LEVELS AT 1500mtr.
- F ¥ i il FULL WAVE LIGHTNING IMPULSE WITHSTAND 1516kVp 1117kVp 266kVp
A [CT-SPARE
i . il IE _1 oy A l# - -L -L _1 (i B_} ET“ I VOLTAGE (1.2/50microsec.)
Sle L B L b G [ v oy Exik [y Biy-202] By 551! i) SWITCHING IMPULSE WITHSTAND VOLTAGE 1110kvp - N
i D SIDE, dfeeetEan s i = A[: e L —— I: A e T SRR T ]C° - — g ____t S —=-  _ MAINBUST {250/2500microsec.) (LINE TERMINAL TO EARTH)
0 | | 1 | | | | ] { iii) ONE MINUTE POWER FREQUENCY 670k¥rms 490kVrms 102KVems
g I [ | | = (Il N E.___I_ e _L.___ _______ L e T R __Tr;iAiN_Bu_s-g DRY AND WET WITHSTAND VOLTAGE {kvVrms)
= 80/100 MVA _80/100 MVA (FuTURE) (FUTURE) | -L M8 Av-2041 fBav-203! |, L
= ookl I,y “inee. unes 2T > Eo o et > ] £ 8 [RATED SHORT CIRCUIT CURRENT/TIME 63kA/3sec. 50KR/3sec. | 40kA/3sec.
8 [BAY2IT)  [BAY-210] (BAV-305)  (BAV-208) 2-6-52 Iﬁ % + |msce - SOLIDLY SOLIDLY
= o B STOEHNELIRALIESRI LI EARTHED EARTHED UNEARTHED
al | ra2 22:52 i.. 2152
5 - ¢ {L’ 10 [MINIMUM CREEPAGE DISTANCE 31mm/ky 3immyky Iimm/ky
5
nt
= b = . 400KV AIS OUTDOOR EQUIPMENT's:-
F IPHASE BUS |IPHASE BUS | ‘Zpviase pus | srrase
1PHASE BUS BUS
| [
e 220ky AUX, BUS {10) | 1. LIGHTHING ARRESTER
Py z { }1’ | T _l_,)E }'_ 390k, 10KA, Class-IV, 810/kV, LIGHTNING ARRESTER (1) 03 e
—+ |
|
5o f ¥ ‘ 5 | 400/220733kv, 105MVA, YNaOdL1, ONAN/ONAF/OFAF, a3
o T Y 10 TRAFQ. 5QHz., OLTC +10% TC -10% IN STEPS OF 1.25%
a ; # ™~
3 ‘ i s :
8 g hry g 220KV AIS OUTDOOR EQUIPMENT's; -
?
® = é @ ie AUTO TRAFO. SPARE AUTO TRAFO. AUTO TRAFQ. ,I J:t_ f_i - 1 LIGHTHING ARRESTER ul
o g & [ 3 é' 198 7 216 kv, LIGHTNING ARRESTER, CLASS 1V o3 ==
-+ - by — lB '|- -+
e 2 ' oy 8
|ed LEGEND:-
1R (S s — T e S T e b o T M e [T T (Y e e ] '_| P, = l“')g
g " LIGHTNING ARRESTER o
£ o e e e — e - e — CAPACITIVE VOLTAGE TRANSFORMER
1 400kV GIS BUILDING__'J it rw 4015 TBAY-401] | o
T ] ————m—mam—m——— R
= r 3PHASE BUS | 1PHASE BUS 1PHASE BUS | 3PHASE BUS | WAVE TRAP
= | | ] _; | GIB C:
L ! o Tl T iooRIAUK. BUS (1) T 16T mm=a |
oot d MA ‘E%’&‘__,'—E“i'—fgiﬁ_ﬁ____#__':B:Y'iﬁ'___ SO TR Ml e '_'_1_'__1'_______'—“?‘1%_ { GIS BUSOUCT I
%S | —L‘,- b —+ | — | ISOLATOR WITH ONE EARTH SWITCH F"
i A ! !
CURRENT TRANSFORMER (CT
£ I 49.52 4652 TL: s, 4S5 | 4352 [ S ¢
L | i | | CIRCUIT BREAKER he
g I - 13" b s == | : ISOLATOR WITHOUT EARTH SWITCH sw
a — ) e = =4 l _ EARTH SWITCH Rery
| | 1 A | +
[ N g4 Lo | I 1
v [ | I =o | AUTO TRAFO. ._é.
S l | | ol | it N
| | AT | Ry | | | |
2] BAY-40B | 4-8-52 BAY-405  4-5-52 ‘+a —— POWER TRAFQ,
- : }Tl“ s==s |3 S I“EZ{ : [BAY 4024252 - [TiE 1 :
& | I EAEL
o I I | i I I Nl -
w | 3 R s R | o |
0 —
- | | L . =] [
| b | |
2 | | |
| | |
Lo L]
2 | | |
= | | |
2 I |
© | |
® | |
A=
l—

r r
| |
B | |
| |
| [
| |
| |
| ——— | _IE-. HIMACHAL PRADESH POWER TRANSMISSION CORPORATION LTD.
7
Ll HPFPFTCL
___________________________________________________________ |
[] o PROJECT:
| \ CONSTRUCTION OF ADDITIONAL 3X105 MVA 1- PHASE 220/400KV TRANSFORMER
: AIS OUTDOOR AT EXISTING 220/400KV GIS SUBSTATION AT GUMMA -@' -ﬂ-
| I EQUIPMENTS
l } | LOA No:  HPPTCL/Contracts/ADB/Gumma/Alstom/2013-4311-18 (First Contract}, Dated 25.10.2013
(FUTWRE-1) (B4v-409 (av-103 ] (V305 HPPTCL/Contracts/ADB/Gumma/Alstom/2013-4319-26 {Second Contract) Dated 25.10.2013
pmc_HK_u.]' 1 pmaﬁﬁ' 2 ,H‘[Kﬁ.i' HPPTCL/Contracts/KiW/Add Gumma-Vol-11/2016-7170-76 DATED 30.12.16
A Nams | SNT | KS | MGL TITLE: e : ¥
| |seconD 1ssuE R R T RERE el PPROVAL KEY SLD FOR 400/220 KV SUBSTATION
Sign.
Name SNT SCJ DiMH
FIRST ISSUE
0 Date |22.03.17122.03.17 22.03.17 | APPROVAL GE T&D INDIA LTD TOTAL SH.
Sign, (Formerly ALSTOM T&D INDIA LTD) ° DEABING Ho. , [sHno.[REV.
ELE. | CIVIL | MECH, A-7, SECTOR-85
REV.No. DESCRIPTION DATE | DRAWN APPROVED |  STATUS NOIDA — 201301 5427PN060-GUM-EXT-E-SYD-5YS-0401A-5L SCALE [, or 4| 4
CHECKED UTTAR PRADESH (INDIA). NTS

i 1 2 3 ] g T 6 T 7 |




\ o

= T = T 1] 3 T W = I ) T = T C o= H
3 T = L = - m _Mu _Mulhr_
= 4 A,, : .m _.| mu%ﬂ
L ] "
TR AR ez (!
e 3l | A1 [TE 3
i wz:nmu e _mmmm W o [T Ta gt m_m
I EHHE SRR D il | | L P
mMmmam il l—~ (B8] 6] 3| B - |8 [HERE il m.m- m_ mmmnmm_mmmwmmm; m 1
WMLM: R flY [ 2 ¢ ¥
; | £ B gl el |
| mm_ A MMW m ) mmwm: 3{f m_
B “ i m w mu A Ele| |8 m T mwm mnmmmmm_m .
IR A AR PR Y NGl o i a—
[3-]~|~]- mﬁueﬁaﬁwvb(-ﬂ.&_ﬂ&@mm HIEEE ~IE|=lal2|as|als]5]E]a “""| " @ ..w.
= £
i ——
mw-u_l..l, = [y
(= I —
i Al = | it mw__.ﬁl@
mm_., E _ w“ y by |
B e - m__ T 1
) N § =TT 5 i L
- - & 1
oty
e |
O [ Y (= = = = -
I W AT— 7 Y 11
_ i e =
THT i 1 = ig i i
- “ L et m 4 w L ”
" "..._ ”lmw.w.._l%ﬂ.] T b 2 “ b FREEF
i | _ i fo B 88 Bele | |
g “ " " : “ 3 5 |8|3|8|§
I [ .
I i
i | |
I 1 1
r | I3
H 0 |
5 “m “u “ .m
i ! s 1 ,
| & ik bi
“ : E=an= : T
I “ I “ mm.
I m ! I mhm "
) 5 _ _ i !
I | : | i !
S e i
| oo [ A i Y
\ i 3 I I P s - | I
“ — e ik
l ol I |
h .= _ | H
- I i “ I TR
f = " il
r. I e HiE
d "w_u .uu Y rmﬁw I T~ .___ “_:
m_.%mv, | i8] Pl b
E e L 1§ _nm:._ m“_
It i Hieet] | |
i MR H HIT mmm_m
| m« _ BHH i
Hi L i m_nm_m m_rm -
= 1 an(\ } | P LB adesdl ae
| 7 )
1 _ oy g Tl ! I " il
L _ _ s W . _ il
I _ | g I g R SR ! _ _ o
" _;_E “ w, “ .,n_ﬁ r_.m .ﬂ". m " m . 5! : I
L BT ERRE _ “ _ , n
. Bl e == | ! ; :
" “ 4 “ “ | i
I I KX I I : I
' ! ke _ ! _
| g |
| e ==t | = .
| _ “ ! A
1 - | | ! .
! AT ! I ! j
I - i _ i
! | " I R
I 3B i “ | i A
1) ! om &= i ; T L
m_“ .£ . H i . m
it ) i
S | | | B ,
i | i | HE
_ 1 I | 15 7
Mo | | 1 1 T
1 " [ yl -
" i i i
§ | [ ) i
m it : “w“ tile
g : “ ) e
; L et S o i gy s
m H | -@. g -
| |

= ] T = T W
[ Do & :&n_ﬂ.:r_s douT JrOyLA TUN Jo ParduT Bq 0 JRNW P | ST Je R0 B4 B| Glsp Ul DuleRip B =

4

T

s

\
A
HETT
ot et Brin. ¥
L, Ada, s 7D

Dt

PETCL A, i

¥ ik

D DO K Pt tiine



| asvese,

HOTE: * [N CASE THE COMHUNICATION TO ACE A SLDC L5 ON TEC-{047|B¢ -5 L050 THEN MODENS WL HOT BE SUPMLIED.

CONTROL ROOM

DT MATRE
PRINTER {PL}

DOT MATRIX [

-

PRIHTER (P2)  PRINTERSFAN/COPIER (PY)

bl

COLOR LASERMT

COMMUNICATION CHANNEL / LINR
OH IEC-870:5-101 QR 14

o e
(HOT 1 ALSTOM Scoer
i) COMMURCATION SHARHELAINK

1 O IEC-370-5-101 OR 104

P
Lre L D
Y )

raoy iz

I i S i

I_ s T =

!

i B i = Wy o

|
|
|
=

B ok 320K FPUTURE B13

RCC SHD. | RELAY DESCRIPTION
1 877 TRAFO DAFFERENTIAL PROTECTION
CaL 2 54 REF PROTECTION
a— 3 SO/51N PACKUP ©/C & E/F FROTECTION
B 4 508F TIE BREAKER FALURE PROTECTION
| 5 2040 DISTANCE PROTECTION MAIN:|
6 | 2 DISTANCE FROTECTION MAIN-2
‘ 7 ATHIN BACKUP DIR O/C & E/F PROTECTION
8 187 §Yb/ INTEGRATED BUSBAR PROTECTION RELAY
287 RYB
S.NO. DESCHPTION Y. | HARDWARE/SOFTWARE SPECIFICATION
1 O] SERVER WORKSTATION fMAIN & STAMDBY) 2 MAKE: ADVANTECH @ AS PER APPROVED GTP
2 | ENGINEEMNG/DR WORKSTATION 1| MAKE: ADVANTECH ; AS PER APPROVED GTP
3 LAPTOR (PORTABLE EMGINEERING/DR WORKSTATIONY 1 MAKE: HR/DELL ; AS PER APFROVED GTP
4 REMOTE HMI WORKSTATION 1 MAKE: ADVANTECH ; AS PER APPROVED GTP
-4 GATEWAY WORKSTATION 2 MAKE: ACVAMTECH ; AS PER APPROVED GTP
s | wmonmor2r 4| maxe: RWEQIRAELL AS PER APPROVED GTP
7 | DOT AT PRROIER 3 | MANE: EPSON ; AS PER APPROVED GTP
2 | COLOUR LASER JET PRINTER - A3 1| MAXE: HP/CANON/EROX ; AS PER APPROVED GTP
® MODEM A7 4 MAKE: DECODE ; A5 PER APPROVED GTE_
10 | icomoxcror 1| e moucmmme@:
AS PER APPROVED GTP
n INVERTER - SKVA 1 MAKE: NUMERIC/DIGILINE/ALAN/APC ;
AS PER APPROVED GTP
12 OPS RECEWER (WATH ANTENMA & TIME DISPLAY UMIT} 1 MAXE: MASIBUS ; AS PER APPROVED GTP
13 | BarconmoL unr pa ol B
SCHEMATIC ; REFER BOQ FOR DETAILS
14 | erspomeeamy 16 | MAKE: RUGGEDCOMASS/HIRSCHMANN/RAD ;
AS FER APFROVED GIP ; REFER ROQ} FOR DETAILS
LEGEND
emasnmmanses COAGAL CABE
— -~ ETHERNET COMPER PATCH CORD
FBRE OFIIC FAYCH CORD MAN
= s e = FERE OPMIC PATCH CORMD REDUNDANMT
SERIAL LiINK
PARALLEL UNKE

Nole' iy PLLL | OPEW  mectia  Aclechiny
ovadable atbt  vemole end>

oo bal-tu_.a/ Cl%i’((j/in::} +/- inals cntiav .far_;b'fa,c\{- yeumgol
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NPCIL-NAPS

REPORT OF INTERNAL PROTECTION AUDIT

As per IEGC-2023 & HQ, Internal Protection audit of NAPS is to be carried out Annually. Committee has been constituted against letter no.
NAPS/CS/2.26/2023/5-142 Dt. 27.10.2023.

Annual Internal Protection audit of NAPS was done on 28.03.2024 and details of audit are tabulated below:-

A. | General Information:
1. | Name of Generating station: Narora Atomic Power station, Narora, Bulandshahr (UP)
2. | Type of Bus Switching Scheme: Double Main & Transfer scheme
3. | Names of Audit Team:
Sh. S.K. Goyal, SE(E&l), Team Leader
Sh. Harish Sharma, EMU, Member
Sh. Satish Kumar, Operation, Member :
Smt. Arpita Chakravorty, TSU(E&I), Member Secretary
B. | Instrument Transformer
Bl | Name of 220KV Current Transformer (CT) Capacitive Voltage Transformer (CVT) | Voltage Transformer (VT) | Lightning Arrester (LA)
transmission bay Date of Date of Date of Ratio | Date of Capacitance & | Date of | Date of Date of Replacement
Ratio Capacitance & Testing tan delta Testing Ratio Capacitance &
Testing tan delta Testing Testing tan delta Testing
1| 220KV Line-1 (Sambhal) 25.11.23 25.11.23 mm.mp.ww. 25.11.23 - - 06.09.23
2 | 220KV Line-2 (Simbholi) 30.11.23 30.11.23 30.11.23 30.11.23 - - 03.12.23
3 | 220KV-LINE-3 (Dibai) 25.05.22 25.05.22 27.01.22 27.01.22 - - 20.09.23
4 | 220KV-LINE-4 (Khurja) 29.05.22 . 29.05.22 27.01.22 27.01.22 - - 17.12.23
5 | 220KV-LINE-5(Atrauli) 29.05.22 29,05.22 07.02.22 07.02.22 - - 24.12.23
6 | 220KV Bus Coupler Bay 28.05.22 28.05.22 - - - - =
7 | 220KV Transfer Bay 26.05.22 26.05.22 - - - - 3
8 | 220KV GT-1 Bay 09.12.23 10.12.23 - - - - 21.11.23
9 | 220KV SUT-1 Bay 25.05.22 25.05.22 - - - - 16.02.24
10 | 220KV GT-2 Bay 09.12.23 10.12.23 - - - - 05.11.23
11 | 220KV SUT-2 Bay 26.12.23 26.12.23 - - - - 21.12.23
12 | 220KV Bus-B - - - - 20.12.23 20.12.23 -
13 | 220KV Bus-C - - - - 03.01.24 03.01.24 -
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C. | Availability of Protection System
C1) | Bus Bar relay (220 KV) Make and Model of Bus Bar relay Date of testing
1 | Bus-B Bus Bar differential protection | ABB Make, Model-RADSS 20.12.2023
2 | Bus-C Bus Bar differential protection ABB Make, Model-RADSS 03.01.2024
D. | Transmission Line Protection-
D1 | Name of Line Main-| Availability | Date of Main-Il Back up Availability | Date of LBB Availability Date of
Protection | (Yes or No) | testing Protection | Protection | (Yes or No) | testing Protection | (Yes or No) testing
1 | NAPS-SAMBHAL | Make Yes 02.08.2023 | Not Make Yes 02.08.2023 | Make Yes 02.08.2023
2 | NAPS-SIMBHOLI | AREVA, Yes 01.08.2023 | Provided English Yes 01.08.2023 | ABB, Yes 01.08.2023
3 | NAPS-DIBAI Model-  [yeg 28.08.2023 Electric,  ['yes 28.08.2023 | Model Yes 28.08.2023
4 | NAPSKHURIA | 7342 Yes 15.12.2023 W_co%m o [Yes 15.12.2023 | VAICA = s 15.12.2023
5 | NAPS-ATRAULI Yes 04.08.2023 Yes 04.08.2023 Yes 04.08.2023
D2 | Whether all numerical relays are time synchronized Yes
D3 | Whether all numerical relays are configured for Disturbance recording Yes
D4 | Whether all numerical relays are provided with PLCC Yes
E. | Transmission line parameters
E1l | Name of the line NAPS-Sambhal NAPS-Simboli NAPS-Dibai NAPS-Khurja NAPS-Atrauli
1| Line length 64.01 Km 83.675 Km 21.0618 Km 60.05 Km 38.577 Km
2 | Line parameters (in ohms/ per KM/ per phase primary value)
R1 0.075 0.075 0.075 0.075 0.075
X1 0.399 0.399 0.399 0.399 0.399
RO 0.22 0.22 0.22 0.22 0.22
X0 1.339 1.339 1.339 1.339 1.339
Z0M & - 0.4524 0.4524 -

Note- NAPS-Dibai (line-3) and NAPS-Khurja (line-4) were originally double Ckt lines from NAPS to Khurja. After LILO formation at Dibai in year-2015, Line-3

length got reduced to 21.06 Km and both lines still run on same tower i.e. NAPS to Dibai and further Dibai to Khurja in parallel with NAPS-Khurja line.
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- Transmission line setting

Name of Zone-1 Zone-2 Zone-3 Zone-4
F1 | line Reach | Reach | Reach | Reach | TD Reach Reach | TD Reach | Reach | TD Remarks
(%) (Ohm) | (%) (Ohm) (ms) (%) (Ohm) | (ms) (%) (Ohm) | (ms)
120% of 25%  of Z-5 is enabled in forward direction
Narora- 80% 120% (100% 71 (next to Z-3) with reach setting of
1 of line | 8.316 of line | 12.474 350 |Protected Line | 17.155 | 1000 2.079 | 350 | 300% (100% Protected Line + 100%
Sambhal | . ) reach ; , N
imp. imp. +100% - adjacent Line+100% next to adjacent
adjacent Line) 8 Line) with TD of 2.5 sec.
f
Rt 80% 120% 120% of w.m.u.wm v Z2-5 is enabled in forward direction
2 Simbholi of line | 10.871 | of line | 16.307 350 (100% PL + 26.329 | 1000 reachi 2.7178 | 350 | (next to Z-3) with reach setting of
imp. imp. 100% AL) . 300% with TD of 2.0 sec.
setting ..
Narora. | 80% 120% 120% of W.me % Z-5 is enabled in forward direction
3 Dibai of line | 2.696 of line | 6.572 350 (100% PL + 10.449 | 1000 reach 0.674 | 350 | (next to Z-3) with reach setting of
imp. imp. 100% AL) - 300% with TD of 2.5 sec.
setting
25% of . . . ;
— 80% 120% 120% of 71 Z2-5 is enabled in forward direction
4 - of line | 7.802 ofline | 11.702 | 350 | (100% PL + 21.739 | 1000 sl 1.9505 | 350 | (next to Z-3) with reach setting of
B imp. imp. 100% AL) . 300% with TD of 3.0 sec.
setting
f
e— 80% 120% 120% of ww.x. 2 Z-5 is enabled in forward direction
5 Stracil of line | 5.012 of line | 7.518 350 | (100% PL + 10.960 | 1000 Fach 1.253 | 350 | (next to Z-3) with reach setting of
imp. imp. 100% AL) ] 300% with TD of 2.0 sec
setting
6 | Power Swing Block (PSB) All zones are block except zone -1, Unblocking TD 2.0 sec
7 | Broken conductor Enabled, TD 5.0 sec
Single phase Auto Reclose scheme in all five lines is functional through a separate auto reclose EE make relay type VARM-11,
8 | Auto Reclose ; : . W oz
Reclosing time (dead time)-0.6 sec, Reclaim time- 25 sec
9 | Over Voltage Prot. Enabled in Main-I protection; Stage 1: Pickup>1.25 times rated with TD Ssec

Stage 2: Pickup>1.45 times rated with TD 150msec
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Transformer Protection

G1 | Name | Differential REF Protection | Back-up Over Over Flux OTI/WTI Buchholz & | Date of testing LA Rating | LA Rating
of T/F | Protection (Make & Current Protect. Protection PRD HV Side LV Side
(Make & Model) | Model) (Make & Model) | (Make & Model)
1|GT-1 Make ABB, Make: ABB, Make-EE , Make: ABB, Working Yes 09.06.2022 216 KV NA
) | 'GT-2 Model RADSB Model: RADHD | Model CDG-31 Model: RATUA Working Yes 21.01.2024 216 KV NA
3 | SUT-1 | Make ABB, Make ABB, Make: EE, - Woaorking Yes 24.05.2022 216 KV NA
4 | SUT-2 | Model RADSE | Model RADHD | Model: CDD-23 - Working Yes 25.12.2023 216 KV | NA
& CDD-21
H. | DC supply
NAPS-1 NAPS-2 NAPS-1 NAPS-2 | NAPS-1 NAPS-2 | NAPS-1 NAPS-2
250V DC 250V DC 250V DC 250V DC 48 V DC BUS-J 48 V DC BUS-K 48 V DC BUS-L
Bus-W Bus-X Bus-W Bus-X g
a Measured voltage (to be 261.0 261.3 261.2 261.3 49.1 49.1 48.2 49.7 49.7 499
measured at furtherest Panel
b No. of Cells Per Bank 120 120 22 22 22 22 22 22
c Availability of Battery Charger | Yes Yes Yes Yes Yes
I. | Circuit Breaker
11 Name of 220 KV Bay Make and Model Status of Breaker No. of trip/close coil & Date of Last Over hauling
Available or Not healthiness
1| 220kV Bus Coupler Bay Available 21.12.2023
2 | 220kV GT-1 Bay . Available 20.05.2023
3 | 220kV SUT-1 Bay MAKE: ABB, Available TRIP COIL-02 nos. 12.05.2022
4 | 220kV Sambhal Bay MODEL: Available CLOSE COIL-01 no. all 20.12.2023
5 | 220kv SUT-2 Bay DLF-245-NC-2 Available coils are healthy 16.12.2023
6 | 220kV Simbholi Bay AIR BLAST CIRCUIT Available 25.03.2023
7 | 220kV Dibai Bay BREAKERS Available 10.12.2023
8 | 220kV Khurja Bay Available 17.12.2023
9 | 220kV GT-2 Bay Available 22.12.2023
10 | 220kV Transfer Bus Bay Available 07.03.2023
11 | 220kV Atrauli Bay Available 27.12.2023
f% . @J\;\r\@ D wo ﬂ\\J V
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J. | Availability of UFR relay
J1 | Make ALSTOM
12 | Setting i) 48.0 Hz Alarm
ii) 47.9 Hz Tripping of transmission lines (NAPP-SAMBHAL, NAPS-ATRAULI) when both units under operation.
iii) 47.9 Hz Tripping of transmission lines ( NAPP-SAMBHAL, NAPS-ATRAUL| & NAPS-KHURJA 1 & 2) when only one unit
under operation
iv) 47.5 Hz with 0.5 sec time delay- Tripping of SUT & initiation of ATS.
v) 47.5Hz with 1 sec time delay- Tripping of GT CB (Unit on house load operation) and all transmission lines.
K. | Status of Corrective action |i) On Aug-2021, NAPS both units tripped and NAPS switchyard got isolated from grid due to fault caused by bursting of R-
based on Tripping analysis phase CVT of Narora-Sambhal line. Subsequently NPCIL designer, HQ suggested to implement two additional protections
(Non-directional phase over current and Over voltage stage-1 & 2) in 220KV transmission line distance protection relay. Both
the protections have been enabled in all lines after taking NRPC approval in PSC.
ii) Zone-4 time setting of all five 220KV transmission lines has been changed to 350 msec from 800 msec as per NPCIL HQ
designer’s recommendation after CVT failure event.
L. | Recommendation/ Main-I1 protection is to be provided for all five 220KV transmission lines. (Agency-EMU) .
Suggestion
To,

SE (0), NRPC {seo-nrpc@nic.in)
Sh. Ruchir V Oza, ACE, HQ (rvoza@npcil.co.in)

CC,

SD/ CS for kind info.
TSS/ MS/ OS
SME/ STE (E&I)

B o <
_Vv.\. WA & r7
N £l 7 "\ ;
WS 2\3\ AN ) 2.0
Arpita Chakravorty Harish Sharma, Satish _A_._Bm.uu\. :
TSU (E&I), Member Secretary EMU, Member Operation, Member

A
K. mo«m_hﬁm\f
SE (E&I), Team Leader
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NUCLEAR POWER CORPORATION OF INDIA LIMITED
HRd IXDHR dT 3H (A Government of India Enterprise)

R[ITHTCT SIYTT YI3< 1Td 2 Rawatbhata Rajasthan Site-1&82
W:m 323303-A1T-BIeT (XTS1)) PO:Anushakti—323303 Via:Kota(Raj.)

Report of the Internal protection Audit

A. General information
B. Check list for protection Audit
i.  Name of Utility: RAPS-UNIT-1&2), NPCIL i Name of Voltage level of Sub-Station :220KV
i Date of commissioning: 1980 iv Type of bus-switching scheme: SectionalizedriMBus and Transfer Bus
v Name and Audit Team: vi Name of representative from utility whose #iglbeing carried out:
1.0 Mr. Arvind Goyal, TE(E&I), TSU 1.0 Mrs. Supriya Bhanja SME(Electrical).
2.0 Mr.VirendraYadav, SO/E
Functional/ non- Type of relay . .
56 Check functional/Enabled/ | (Numerical/Static/Electro Se“'”gf?zlg"“”d "M | Remark
Disabled mechanical)
1 DC system
1.1 | No. of independent DC sources 3
1.2 | Potential between +ve & earth (250V Source-|I}+120.5 Functional Static, Model: S2 IL, E/F| E/F Current setting:
1.3 | Potential between —ve & earth (250V Source-l) 138-2 Functional relay make: SIGMA 3mA in 250V DC
1.4 | Potential between +ve & earth (250 V Source12}123.0 | Functional system and 0.03
1.5 | Potential between —ve & earth (250V Source-2)1354 | Functional mA in
1.6 | Potential between +ve & earth (48 V Source-1) 21.8 Functional 48 V DC systems.
1.7 | Potential between —ve & earth (48 V Source-1) 27.6 Functional
2 Event logger panel YES Functional
3 Event Logger Time Synchronised Yes
3.1 | Disturbance recorder Yes
3.2 | DR time Synchronised Yes




4 Generator-Transformer Protection Panel:
4.1 | Tripping by Buchholz relay Functional Electromechanical 200 CC alarm
Yes o
400 CC Tripping
4.2 | Differential Protection Functional Electromechanical type, | Slope: 25%,
Model: BDD15B, 2"dHarmonic
Make. CGE restraining=20%,
Transformer Differential [d=1.23t0 1.28 A,
Yes relay with percentage and| CTR=8000/5A, for
harmonic restraint. generator side
1265/5A for 230 KV
Bus side and 2000/
UT Side
4.2.1| 2Harmonic Block (setting) Yes Functional
4.2.2| Eventlogger operation Yes Functional
4.3. | Restricted Earth Fault Protection (HV side) NO
4.3.1 | REF protection (LV side) NO
4.3.2 | Event logger operation Yes Functional
4.4 Backup over current Functional Electromechanical type, | CTR=800/5A
Model: IJCV51A, PSM=8 TMS=6
Yes Make: CGE
Inverse Time over current
relay with voltage restrain
4.4.1| Eventlogger operation Yes Functional
4.5 Earth Fault protection Functional HV Side- HV Side-
Electromechanical type, | Very Inverse type,
Model- IAC53B CTR=800/5A,
Make-CGE PSM=2, TMS=6
Yes Very Inverse Time 0.5-2A LV Sde-

And 1-4A
Over Current Relay
LV Sde Protected by
stator E/F protection of
generator.

Instantaneous NGT-21000/230 V

Setting-10 V




Electromechanical type,
Model- IAV51D
Make-CGE
Inverse Time
Voltage Relay

115 vV

4.5.1 | Eventlogger operation Yes Functional
4.6 | Over flux Protection Functional Electromechanical Type | Stage-l
Model-GTT21 MAKE-EE | 107.5% +5Sec alarr
Yes and AVR run back
107.5% +5 Min.-Trip
Stage-1 |
112.5%+15Sec-Trip
4.6.1 | Eventlogger operation Yes Functional
4.7 L ocal Breaker Back up Yes Functional Electromechanical Type R, B Phase=4A
4.7.1 | Retrip Yes Functional Model-CTIG 39 MAKE-EE | Neutral Phase-1A
4.7.2 | Current and time setting Yes Functional CTR=800/5 A
4.7.3 | Separate single and three phase initiation s Ye | Functional
4.7.4 | Earth fault Yes Functional
4.7.5 | Eventlogger Yes Functional
5 220KV transmission lines
(Distance protection panel: M-I/11)
5.1 Pole discrepancy relay Functional PDR TIME
Yes (a) 100ms in 220kV
Transmission Lines
5.2 PLCC panel Yes Functional
5.3 Zone-1/2/3/4/5 (Setting) Functional For-Kota & Debari Line As recommended by
Main-I-Micom-P-442 relay | HQ /NRPC guideline.
Main-llI-Micom P-443 relay
Yes For-RAPP-A&B Tie Line
Main-I-Micom-P-545 relay
Main-llI-Micom P-545 relay
54 Time chek-Z-1/2/3/4/5 (settings) Yes Functional
55 SOTF No
5.6 Aided scheme Yes Functional




5.7 Fault locator Yes Functional
5.8 power swing (setting R and X) Yes Only Alarnmiigured
5.9 All zone block No
5.10 | DR Yes
5.11 Binary inputs Yes
5.12 Breaker contacts NO
5.13 Carrier receive Yes Functional
5.14 | Time synchronization Relay manually
scheduled time
Yes . .
adjusted & match with
GPS timing
6 Bus Bar Protection Functional Electromechanical Relay | CTR=1200/5A
Differential relay Model- PTR-230000/115 V
IFD52BMake-CGE Differential relay-
Yes Differential Relay with 2-8 A| Trip-6 A
Instantaneous unit Impedance Relay-
Impedance check Relay Trip-6A at 100V
Model-CFZ17B Make-CGE
6.1 Stability Check Yes
6.2 EL output for this event Yes
6.3 DR if available No
7 Single Phase Auto Reclose Scheme No
8 CT
9 Suitable as per fault level Yes
10 DG Set Yes 2 No. 1500KVA,
3Ph. 415V
11 Mock testing of a sample protection associatitial w Functional test of
transmission line*** Yes protection scheme s

carried out once In

every two year.




*** Purpose is to check whether the operation @ittbrotection relay energizes the breaker trip. coil
C.Observation w.r.t complianceto NRPC protection philosophy. ASMENTIONED ABOVE.

D.Any other Observation/ Suggestion by the team of protection expert: NIL

Copy to:
i. SE(O), NRPC
i. SD/CSITSS/MSISME(E), RAPP-A

iii.  Shri Ruchir OZA, ACE (Operations), HQ, Mumbai

. \ f_._\:‘ i) . \IEJ"‘___,_,--
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bl G e\ 23] 3| >4~
Arvind Goyal Virendra Yadav Supriya Bhanja
TE (E&I) SO/E, EMU SME(E)




NUCLEAR POWER CORPORATION OF INDIA LTD.
Report of the Internal Protection Audit (l_ﬂ 024 4p 2.3 0L 7_1—[)

Source-1)

-
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A. General Information
i) Name of Utility: RAPP-C (RAPS-Unit-5&6). NPCIL
i) Date of commissioning: 2006 (For 220KV). 2008 for 400KV
iii) Voltage level : 220KV & 400 KV
iv) Type of bus-switching scheme: DOUBLE MAIN BUS((I1&I1) for 220KV and 1/2 Breaker scheme in 400 KV Switchyard.
v) Name of Audit team: Ranjeet Kumar, Jemini Vyas, G.S. Naruka, D.K. Shringi
vi) Name of Section Head and Section, whose audit is being carried out: Sh. Ajay Arora, SME (Electrical)
B. Check list for protection Audit
; : Yes/No/ Functional/ non- -Type of relay
| 8. No Check Vil functional/Enabled/ (Numerical/Static/ Setting as found in field Remark
' Disabled Electro mechanical
L. DC system o o -
No. of independent DC sources 4 B
Potential between ~ive & earth (220V +116.0 V Functional Static, Model: L/F Current setting: 07 mA
Source-1) ALSTOM Make .
B Potential between -ive & earth (220V -1159V Functional CAEM 21 E/F relay.
| Source-1) I
| Potential between +ive & earth (220V|  +115.3 V Functional !
| Source-2)
| Potential between -ive & earth (220V LTV Functional ] |
. | Source-2) ’
!“_ | Potential between +ive & carth (48 V +25.6 V | Functional
| Source-1) .
Potential between -ive & earth (48V 249V | Functional




Potential between ~ive & earth (48 V !

+25V Functional

Source-2)

Potential between -ive & earth (48V 25V | Functional

Source-2) ,

Disturbance recorder Yes 'Centralized r}-'pé. make: Hzithaway N
|Hathaway. Functional. DR is
‘also inbuilt in all line numeric
|protection relays.

DR time Synchronised No !

Generator-Transformer Protection

Panel :

‘| Tripping by Buchholz relay (Alarm) Yes Functional Electromechanical Inbuilt
Differential Protection Yes Functional RADSB [d=23% of In, Tunrestrained
2" Harmonic Block (setting) - Functional =20 times of In.

2" harmonic blocking
enabled
Event logger operation Yes Functional
Restricted Earth Fault Protection Yes Functional RADHD, ABB Trip current=5% In
(HV side)
Event logger operation Yes Functional
REF protection (1.V side) Yes Covered/protected by 100% stator E/F protection of generator.
Static Relay Type: REG 316 (ABB)
Event logger operation Yes Functional
Backup over current Yes Functional ICM 21P, MAKE- PSM-50%. TMS-0.15, High
. ABB set N/A
| Event logger operation Yes Functional
Earth Fault protection Yes Functional ICM 21P, MAKE- ABB [PSM=40%
T™MS-0.39
Event logger operation Yes Functional
Over flux Protection Yes Functional ABB RALK Pick up 110%
Event logger operation Yes Functional

e = G
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442 & Back wup
pratection relay:
RAPDK3 in 220 KV
Anta line.

M-I relay: Pilot wire
diff protn (Micom
P545) and

M-II protection relay:
Micom  P543) in
220kV TIE line-1 & 11
to RAPS-5&6.

M-I relay: Micom P
442 & M-II
protection relay:

Local Breaker Back up Yes Functional ABB RAICA 1=0.2A; T=0.258ec
Retrip Yes Functional ]
Current and time setting o :
Separate single and three phasc Yes Functional, R-PH, Y-PH, B- Single phase Auto Reclose
initiation (Auto Reclose) Phase.
Earth fault Yes _ : [ B B
Event logger Yes | Functional
Distance protection panel: M-I/11
Pole discrepancy relay Yes | Functional in all lines Areva PDR TIME
(a) 1.2 Sec in 220kV Anta
Line & 300 mSec RAPS-B
To RAPS-C Tie lines.
: (b) 400 m sec in 400k V Lines
PLCC ;;einel Yes Functional in all lines except |
Tie Lines
Zone-1/2/3/4/5 (Setting) Yes Functional in all lines 1 M-I relay: Micom P[1. 220 KV Anta Line for

main relay: Z1=80 %,

Z2=100%o0f protected

line+50% of next shortest

line.

Z£3=(100% of protected

line+100% of longest

line at remote end) X
1.2

Z4=25%0l Z1.

220 KV Anta Line B/U
O/C protection relays:
CTR=800/1 A, IDMT
characteristic,
PSM=100%
TMS=0.20, High set
current=20A.

it
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Micom P 437 in 400]2.

KV lines.

Tie line protection
settings: For 220 KV
RAPS-C to RAPS-B Tie
Lines Main | & 11
protection Micom P545
current differential relay.
dual slope characteristic
Is1-0.2In, 152- 2In, KI-
30% & K2- 150%. Zone-
| Setting-5.4 ohms. 0.35
Sec, Zone-2 Setting-
20.04 ohms. 0.85 Scc.

. 400 KV line Main:

Main-1 & Main-2 relay
settings: Z1=80%,
Z2=100%o0f protected
line+50% of next
shortest line.
73=(100% of protected
line+100% of longest
line at remote end)x1.2.
Z4=25% of Z1.
CTR=2000/1 A,

Time check-Z-1/2/3/4/5 (settings)

Yes

Functional in all lines

tZ1= 0.0 ms

172=0.350 sec

1£3= 1 sec

tZ4=0.450 sec for 220 KV
Anta line

tZ1= 0.0 ms
t£22=0.350 sec
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tZ3=1 sec
tZ4= 0.35 sec for 400 KV
Chittor line

tZ1= 0.0 ms

172-0.300 sec
tZ3=0.800 sec

tZ4=1 sec for 400 KV
Kankroli & Kota line

SOTF Yes Functional in all lines having For all zones
Main relay as Micom P 442 in Tp=110 mSec
220 KV Anta Line. Main Td=3 sec
relay as Micom P 442 & P
437 in 400 KV Lines.
Aided scheme Yes Functional in all lines
(Fault locator Yes Available in all line protection
‘ . relays.
Power swing (setting R and X) Functional in all lines Inbuilt with main AR & X=30% of Z3 R3
. relays. Unblocking time 0.5 sec
| All zone block NO 72.73.74 Block
DR Yes '1) Inbuilt in all line
protection relays.
| 2) Centralized type, make:
Hathaway. Functional
Binary inputs
Breaker contacts Yes
Carrier reccive Yes Functional

b

L
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Time synchronization Yes 220KV: Micom P3435,
Tie Line-1, Micom P442
Tie Line-2,
Anta line and
400KV:
Kota Line-| protection relays
are time synchronized.
Bus Bar Protection Yes functional ' Numeric P741 & P743 |1d = 1.2 In with dual slope ' o
relay (Alstom) in 220 |characteristic. Slope 1 &
KV systems. High |slope 2 are 30 & 60 %.
impedance
PBDCB in 400 KV |310.88 Volt in 400 KV bus
Main Bus 1 & Main |bar protection.
bus 2.
Stability Check Checked at the time of new
bay integration in Yr-2018 for
220 KV system & in Yr-2016
for 400 KV system.
EL output for this event Yes '
DR if available Yes
Single Phase Auto Recloser Scheme Yes Functional in all lines except [Main-[ protection relay |1 pole auto-reclose in zone-1
Tie Lines Micom P442 Main-1l  |Dead Time-1 sec (4ookv )
protection relay Micom - oomS(220ky)
P437
CT
Suitable as per fault level Yes CT rating 40KA. 03sec for
220KV & 1Sec for 400K V.
Station fault feeding
capacity=39.36 KA
DG Set NO
J e W
¢ ~ = K~
I i
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10. | Mock testing of a sample profcctiun ‘ No It's a nuclear generating

|
associated with transmission line station. $/D could not bel
: |
arranged and even minor|
| (disturbance due to

malfunctioning or human error
in the system is not tolerable. |

C. Recommendations/Suggestions by the Protection Audit Team:

1. Back up protection relay of 220kV Anta Line is to be changed as Main-11 and to be replaced by Numerical Relay.
2. Time Synchronization of distance protection relays (400kV lines Kankroli line and Chitorgarh Line) & disturbance recorder / event logger has to be done.

(Name, Signature and Designation of team comprising of carrying out protection audit, as per letter no. RR Site/Unit-5&6/SD/2024/S/39 dt. 16.02.2024).

To.
SE (O), NRPC

Copy to: (i) Station Director
(ii) Chief Superintendent
(i1i) MS/ OS/ TSS
(iv) SME (E)
(v) STE(E&D)

\ —
’@ P % W’fﬁﬂm)
a}k"“"” b ?QGQ’LPJ-F G -5. Nasles ) @;'{)\‘:,‘TSU
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Annexure-VI

CONSULTANCY REPORT

Protection audit of 400/220 kV
Substation at RVUNL-CTPP
(250X4 MW) Chhabra

YOLUME-I

Clients Reference: PO NO: RVUNL/CTPP/SE(Elect)/F/D/1069
CPRI Reference: No. 2/9/PSD/CTPP/2023-24
CPRI Report: No. 2/9/PSD/RT100/2023

CUSTOMER
M/s RVUNL-CTPP, Chhabra

POWER SYSTEMS DIVISION

CENTRAL POWER RESEARCH INSTITUTE
Sir. C.V.RAMAN ROAD, P.B. NO. 8066
SADASHIVANAGAR P.O
BANGALORE - 560 080.

Website : http://www.cpri.res.in
November 2023



POWER SYSTEMS DIVISION

CENTRAL POWER RESEARCH INSTITUTE
Sir. C.V. RAMAN ROAD P.B.N0.8066, BANGALORE 560080

Website: https://cpri.res.in

Ref. File No.: 2/9/PSD/CTPP/2023-24

Dated.21-02-2024

Title

Third Party Protection audit at for 400kV
Substation at CTPP, Chhabra-RRVUNL
(250X4 MW)

Project Objectives

Review Of Protection Scheme, Relay Settings Of
Various Element & Associated System Of for 400kV
Substation at CTPP, Chhabra-RRVUNL (250X4 MW)

Name and Address of the
Customer

M/S CTPP, Chhabra

Client’s Reference and Date

RVUNL/CTPP/SE(Elect)/F/D/1069 Date :08.09.2023

CPRI report No:

2/9/PSD/RT100/2023

Name(s) of investigator(s) from
CPRI

1. Mr. Ved Prakash Yadav, Engineering Officer
2. Mr. Pola Soma Sekhar Reddy, Engineering
officer

Name of RRVUNL, Chhabra
officers, associated in providing
support to CPRI

1. Shri Pawan Kumar, XEN
2. Shri Jitender Gupta, AEN
3. Shri Peeyush Tripathi, JEN

Report contains

Number of pages : 51

Report Reviewed by:
Mr.Ved Prakash Yadav
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1. Executive Summary

Power Systems Division of Central Power Research Institute conducted the third Party
protection audit at for 400kV Substation at CTPP, Chabbra-RRVUNL (250X4 MW) as per
the PO No. RrVUNL/CTPP/SE(Elect)/F/D/1069 Dated 08/09/2023. The different protection
that were covered under the audit are (i) Line Protection (ii) ICT&ST Protection (iii) Reactor
protection and (iv) Bus bar Protection. It also included the checking of (i) DC Supply (ii) AC
Supply with DG (iii) Communication system with DR (iv) Circuit Breaker (v) CT and (vi)
CVT (vii) Synchro-Check. The audit format was provided by CPRI and the respective data

was filled by the substation officers.

This report pertains to the audit carried out for 400kV Substation at CTPP, Chabbra-
RRVUNL (250X4 MW). The protection audit of the substation was carried out from
02/01/2024 to 05/01/2024. CTPP, Chabbra-RRVUNL (250X4 MW) have (a) Four 400 kV

transmission lines (b) Two 220kV transmission lines (c) One ICT and Four ST’s.

For Continuous & uninterrupted generation and transmission, CTPP Chhabra is connected to
RRVPNL 400 kV GSS and 220 kV GSS. After viewing the downloaded settings at substation
for lines, transformer and bus-bar most of the settings are found to be in line with the
recommended settings as per guidelines. However, some of the deviations found are given
below. Chabbra Thermal Power Plant may review the suggested settings and adopt the

settings as per local site condition requirements and remote end coordination.

1. The distance protection i.e. Main-1 & 1l Zone 1, Zone 1B and Zone 3 impedance reach
setting for 400KV BHILWARA line are properly set and some revisions are required in
Zone-2 impedance reach settings.

2. Resistive reach setting of all the Zone may be reviewed for Main-1 & Il of 400KV 400kV
BHILWARA line.

3. Quadrilateral reach settings of BHILWARA line may be reviewed.

4. The distance protection i.e. Main-1 & Il of all zones, impedance reach setting for 400KV
ANTA line are properly set and some revisions are required in Zone-4, Main-1 & Il
impedance reach settings.

5. Resistive reach setting of all the Zone may be reviewed for Main-1 & Il of for 400KV
ANTA line.
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The distance protection Main-l1 & Il impedance reach setting for 400kV ADANI line are
properly set and some revisions are required in Zone 1B and Zone 4.

Resistive reach setting of the all the Zone may be reviewed for Main-I1 & Il of 400kV
ADANI line.

The distance protection i.e. Main-1 & Il of all zones, impedance reach setting for 400KV
HINDHAUN line are properly set and some revisions are required in Zone-3,4, Main-1 &
Il impedance reach settings.

The distance protection i.e. Main-1 & Il of all zones, impedance reach setting for 220kV
AKLERA line are not properly set and revisions are required in all the zones of Main-1 &
Il impedance reach settings.

The resistance reach settings of, all the zones of both Main-1 & Il need to be reviewed for
220kV AKLERA line.

The distance protection Main-1 & Il impedance reach setting for 220kV KAWAI line are
properly set and some revisions are required in Zone 2, Zone 4.

The resistance reach settings of, all the zones of both Main-1 & Il need to be reviewed for
220kV KAWAI line.

The zone 4 settings of all distance protections scheme are calculated according to NRPC
guide lines but as the all lines are originating from generating station the settings may be
reviewed according to the plant conditions.

The load blinder settings were recommended considering the capacity of transmission line.
The load blinder settings may be reviewed.

The earth fault protection is also protected to all line protection. Power swing, is also
provided on all lines. Minor changes in Power swing.

The Auto reclose function shall be enabled with the Dead time of 1 sec and Reclaim time
of 25 Sec.

The Pole discrepancy time setting may be coordinate with the auto reclose function and
shall be set as PD time setting = (Auto reclose dead time + time delay of 200-500ms)
Resistive reach for Ph-Ph & Ph-Gnd may be reviewed for all the Lines. Since, For the
calculation of resistive reach (Ph-Ph & Ph-Gnd), CPRI considered the Arc Resistance and

Tower footing resistance as 15 Q & 5 Q respectively. If the Arc Resistance and Tower
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footing resistance values are different at the substation based on local substation condition,
then all resistive reach (Ph-Ph & Ph-Gnd) same setting may be retained.

Other Protection functionality for lines like SOTF, Voltage supervision and Carrier
communication are working satisfactory.

It is observed that DC source for switchyard 3 & 4 is having earth fault. This has to be
attended and rectify.

There is some oil seepage observed in switchyard from the ICT and it has to be attended
whenever time permits as per scheduled shutdown.

The differential protection setting for transformers are properly set and stable.

The impedance protection setting for reactor are properly set and stable.

The differential protection setting for bus-bar are properly set and stable.

It is suggested to perform the third-party protection audit of substation/generating station

periodically.



V.

Minutes of Meeting

L W MOM Between = _ '__ Date
- CPRI, Bangalore & M/s RRVUNL, CTPP 04012024

1. Participants:

W)rganization Name

CPRI, Bangalore

Shri Ved Prakash Yadav, Engineering Officer
Shri Pola Soma Shekhar Reddy, Engineering Officer

RRVUNL, CTPP Shri Jitender Gupta, AEN

Shri Pawan Kumar, XEN

Shri Peeyush Tripathi, JEN

2. Meeting Details:

r

Subject: | Visit for Protection Audit of M/s RRVUNL, CTPP Switchyard

Reference: PO. No. RVUNL/CTPP/SE (Elct.)/F/D/1069 dated: 08/09/2023

3. Notes of Meeting:

CPRI officials visited CTPP Switchyard on 03/01/24 and 04/01/24 and briefed about the
protection audit of the M/s RRVUNL, CTPP Switchyard to the personnel.

- During the protection audit work, the existing setting of Numerical protection IEDs of all

lines, power transformer, line & bur reactor, Busbar were downloaded and taken for setting
calculations.

There is some oil seepage observed in switchyard from the ICT and it has to be attended
whenever time permits as per scheduled shutdown.

It is observed that ARBITOR make time synchronization unit is available for switchyard 1
& 2 and SANDS make time synchronization unit is available for switchyard 3 & 4. The
available IEDs are time synchronized. However, few ABB make [EDs having time sync
fail intermittently which needs to be attended at earliest.

CPRI Officers went around 400 kV and 220 kV Switchyard to check the maintenance of
the substation and measured the DC voltage (lead acid) in CB panel as below. It is observed
that DC source for switchyard 3 & 4 is having earth fault. This has to be attended and

rectify.

5 Positive to Negative Positive to Earth | Negative to Earth |

=

DC Bank | 240 129 [ TSai3
DC Bank 2 240 ; 113 | -129
' DCBank 3 | 240 . 4 | -236
' DCBank4 | 240 4 £
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[here 1s no centralized DR, Event logger available on site. However, all the numerical
(EDs are facilitated with the inbuilt DR & event logger and the healthiness of the same
were reviewed and found satistactory.

The availability & healthiness of PLCC is reviewed and found satisfactory.

[t is observed that the routine testing of CT, CVT, Numerical Protection IEDs and CBs
have been done periodically. The test report of CTs, CVTs, Numerical protection IEDs and
CBs are available for 400 & 220 kV system and reviewed.

[tis suggested to conduct the breaker overhauling as per the best practice adopted by power
utilities or OEM.

It 1s recommended that the all the Numerical Protection IEDs shall be tested once in 3/4
years as per the best practices adopted by the other organization such as PGCIL etc.
Switchyard of 400 & 220 kV CTPP switchyard is being maintained properly and it is neat
and clean.

[t is recommended that Relay Test System and other testing equipment must be calibrated
from NABL Accreditated Laboratory & the calibration must include voltage, current,
frequency, phase angle, power and time. The calibration point shall be decided as per the
setting of Numerical Protection IEDs.

It is suggested to have testing equipment on site such as leakage current tester and power
analyzer is required at site for periodic testing and fault analysis.

- The report shall be submitted within 3 month of the site visit of protection audit

subsequently followed by the training on findings of the protection audit.

The CPRI audit team thanked to the personnel of arranging the protection audit.

For CPRI For RRVUNL, CTPP
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1.1: LINE DIAGRAM OF RVUNL-CTPP (Chhabra)

SINGLE LINE DIAGRAM OF 400 kV SWITCHYARD CTPP STAGE-1 PHASE-T & 11
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SINGLE LINE DIAGRAM OF 220 kV BUSBAR PANEL SWITCHYARD CTPP STAGE-I1 PHASE-I & 11
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1.2: Protection system overall review

RVUNL-CTPP, Chhabra

DATE OF AUDIT BY CPRI TEAM : 02/01/2024 to 05/01/2024

No Title Details
1 | Name Of Grid Substation RVUNL-CTPP, Chhabra
2 | Highest Voltage Level 400 kV
3 | Year Of Installation 2010
4 | No Of Feeders Four 400 kV, Two 220 kV Feeder
5 No of Transformers, Make 315 MVA ICT
and Capacity 4*50 MVA Station transformers
6 | Busbar Arrangement Double main transfer bus for 220kV
One and half breaker for 400kV
7 Present Busbar Switching Commissioned
Status
8 | Busbar Protection Commissioned
9 | Relay System Status In Service
[1] 220/110 V DC-I System (1&2)
[2] 220/110 V DC-II System (1&2)
3] 220/110 V DC-I System (3&4
10 | DC Supply System H 220/110 V DC-II Syystem((3&3)
[5] 48 V DC-I System
[6] 48 V DC-II System
11 DC Supply Capacity And Battery is adequate for the station load.
Adequacy
12 DC System Earth Fault DC System in switch yard 1&2 is healthy.
Status DC Earth fault is present in switch yard 3&4.
13 | GPS Receiver Make & Model | SANDS
GPS Clock Receiver &
14 | Synchronization Of Relay Relays are synchronised
Status
15 gt%rzjrgon Event Logger In-built feature in numerical relay is used
16 | Line Disturbance Recorder In-built feature in numerical relay is used
17 | Fault Locator in Line Provided
18 | Breaker Failure Relay Status | Provided
19 | Circuit Breaker test reports | Available
20 | Relay test reports Available
. It is recommended that the all the Numerical
21 General Observation of Protection IEDs shall be tested once in 3 or 4 years

Relay And Protection System

as per the best practices.




Protection audit teams at site:
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Shri Ved Prakash Yadav, Engineering Officer
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1.3: relays used for transmission line, transformer, reactor and bus-bar protection substation

1.3.1: Relays used for Transmission Line Protection

1 CTPP-BHILWARA SEIMENS&7SA522 SEIMENS&7SA612
2 CTPP-ANTA SEIMENS&7SA522 SEIMENS&7SA612
3 CTPP-ADANI SEIMENS&7SA522 SEIMENS&7SA612
4 CTPP-HINDHAUN ABB&REL670 ABB&RELG70

5 CTPP-KAWAI SEIMENS&7SA522 SEIMENS&7SA612
6 CTPP-AKLERA SEIMENS&7SAS522 SEIMENS&7SA612




1.3.2: Relays used for Transformer Protection:

Primary Protection

Back Up protection

SI.
No | Transformer Differential Restricted Earth Over fluxing HV back up over LV back up Over
Protection Fault protection current and Earth Current and Earth
1 ICT SEIMENS&7UT613 | SEIMENS&7SJ611 | SEIMENS&7SJ613 | SEIMENS&7SJ621 SEIMENS&7SJ621
2 ST-1 SEIMENS&7UT613 | SEIMENS&7SJ611 | SEIMENS&7SJ613 | SEIMENS&7SJ621 SEIMENS&7SJ621
3 ST-2 SEIMENS&7UT613 | SEIMENS&7SJ611 | SEIMENS&7SJ613 | SEIMENS&7SJ621 SEIMENS&7SJ621
4 ST-3 ABB&RET670 ABB&RET670 ABB&RET670 ABB&RET670 ABB&REF615
5 ST-4 ABB&RET670 ABB&RET670 ABB&RET670 ABB&RET670 ABB&REF615




1.3.3: Relays used for Reactor Protection:

p | BAY-407 SEIMENS&7SJ611 SEIMENS&7SA522
Bus reactor

o |BAY-408 SEIMENS&7SJ611 SEIMENS&7SA522
Bus reactor

3 |BAY-4l4R ABB&RET670 ABB&REL670
Line reactor

4 |BAY-4L/R ABB&RET670 ABB&REL670
Line reactor

1.3.4: Relays used for bus bar Protection:

1 220kV SIEMENS 7555220
SIEMENS 7555220
2 400kV
SIEMENS 7555220




2.1.

Input Data for Transmission Lines Substation

2.1.1.Input Data for Transmission Lines Substation — Bhilwara 400kv line

- Description Units Value
No.
Station Name RVUNL-CTPP, Chhabra
1 Line Reference CTPP-BHILWARA
1.1 | Line voltage level kV 400
1.2 | Name of remote substation Bhilwara
2 Main 1 Protection
2.1 | Protection Type Numerical
2.2 | Model & Make SIEMENS&7SA522
3 Main 2 Protection
3.1 | Protection Type Numerical
3.2 | Model & Make SIEMENS&7SA612
4 Back-up Protection
4.1 | Protection Type -
4.2 | Model & Make -
5 CT data for Main 1
5.1 | Ratio A/A 2000/1
5.2 | Class PS
53 | Vk/VA burden VKIVA 1000/5
54 | Rct Ohms 5
5.5 Imag @ Vk/2 mA 30
6 CT data for Main 2
6.1 | Ratio 2000/1
6.2 | Class PS
6.3 | Vk/VA burden 1000/5
6.4 | Rct 5
6.5 | Imag @ Vk/2 30
7 PT Ratio kV/IV 400kV/110V
8 PROTECTED LINE DATA
8.1 | Line Length Km 303
8.2 | Positive seq. RESISTANCE Ohms/Km 0.0297
8.3 | Positive seq. REACTANCE Ohms/Km 0.332
8.4 | Zeroseq. RESISTANCE Ohms/Km 0.162
8.5 | Zeroseq. REACTANCE Ohms/Km 1.24
9 ADJACENT SHORTEST LINE DATA (from remote bus)
Name of the substation to which the
9.1 shortest adjacent line is connected CHITTOR
9.2 | Line Length of shortest adjacent line Km 49.5
9.3 Positive seq. RESI_STANCE of Ohms/Km 0.0297
shortest adjacent line
9.4 Positive seq. REA_CTANCE of Ohms/Km 0.332
shortest adjacent line
9.5 | Zeroseq. RESISTANCE of Ohms/Km 0.162




shortest adjacent line

Zero seq. REACTANCE of

9.6 . . Ohms/Km 1.24
shortest adjacent line

10 ADJACENT LONGEST LINE DATA (from remote bus)

101 Name of tr_le substatlo_n to which the AJMER
longest adjacent line is connected

10.2 | Line Length of longest adjacent line Km 160

10.3 Positive seq. RESISTANCE of longest Ohms/Km 0.0297
adjacent line

10.4 Positive seq. REACTANCE of longest Ohms/Km 0.332
adjacent line

105 Ze_ro seq. _RESISTANCE of longest Ohms/Km 0.162
adjacent line

10.6 Zero seq. _REACTANCE of longest Ohms/Km 194
adjacent line
Is there a transformer

11 connected to the remote bus Yes/No YES

11.1 | Number of Transformers 2

11.2 | Voltage ratio of the Transformer kV -

11.3 | MVA of the transformers 1 MVA 1*315,1*500 MVA
0,

114 % Impedance of the % 13.04.11.95

transformersl




2.1.2 Input Data for Transmission Lines Substation — Anta 400kV line

il Description Units Value
No.
Station Name RVUNL-CTPP, Chhabra
1 Line Reference CTPP-ANTA
1.1 | Line voltage level kV 400
1.2 | Name of remote substation Anta
2 Main 1 Protection
2.1 | Protection Type Numerical
2.2 | Model & Make SIEMENS&7SA522
3 Main 2 Protection
3.1 | Protection Type Numerical
3.2 | Model & Make SIEMENS&7SA612
4 Back-up Protection
4.1 | Protection Type -
4.2 | Model & Make -
5 CT data for Main 1
5.1 | Ratio AlA 2000/1
5.2 | Class PS
5.3 | Vk/VA burden VkIVA 1000/5
54 | Rct Ohms 5
55 | Imag @ Vk/2 mA 30
6 CT data for Main 2
6.1 | Ratio 2000/1
6.2 | Class PS
6.3 | Vk/VA burden 1000/5
6.4 | Rct 5
6.5 Imag @ Vk/2 30
7 PT Ratio kVIV 400kV/110V
8 PROTECTED LINE DATA
8.1 | Line Length Km 91.1
8.2 | Positive seq. RESISTANCE Ohms/Km 0.0297
8.3 | Positive seq. REACTANCE Ohms/Km 0.332
8.4 | Zeroseq. RESISTANCE Ohms/Km 0.162
8.5 | Zeroseq. REACTANCE Ohms/Km 1.24
9 ADJACENT SHORTEST LINE DATA (from remote bus)
Name of the substation to which the .
9.1 shortest adjacent line is connected Adani 400kvV
9.2 | Line Length of shortest adjacent line Km 50.29
9.3 Positive seq. RESI_STANCE of Ohms/Km 0.0297
shortest adjacent line
9.4 Positive seq. REA_CTANCE of Ohms/Km 0.332
shortest adjacent line
9.5 Zero seq. R_ESIST_ANCE of Ohms/Km 0.162
shortest adjacent line
9.6 | Zeroseq. REACTANCE of Ohms/Km 1.24

10




shortest adjacent line

10 ADJACENT LONGEST LINE DATA (from remote bus)

Name of the substation to which the

101 longest adjacent line is connected Nanta 400kV

10.2 | Line Length of longest adjacent line Km 91

10.3 Po_smve seq. RESISTANCE of longest Ohms/Km 0.0297
adjacent line

10.4 Positive seq. REACTANCE of longest Ohms/Km 0.332
adjacent line

105 Ze_ro seq. _RESISTANCE of longest Ohms/Km 0.162
adjacent line

10.6 Zero seq. _REACTANCE of longest Ohms/Km 194
adjacent line
Is there a transformer

11 connected to the remote bus Yes/No YES

11.1 | Number of Transformers 3

11.2 | Voltage ratio of the Transformer kV -

11.3 | MVA of the transformers 1 MVA 3*1500 MVA
0,

114 % Impedance of the % 14
transformersl

11




2.1.3.Input Data for Transmission Lines Substation — Adani 400kV line

il Description Units Value
No.
Station Name RVUNL-CTPP, Chhabra
1 Line Reference CTPP-Adani
1.1 | Line voltage level kV 400
1.2 | Name of remote substation Adani
2 Main 1 Protection
2.1 | Protection Type Numerical
2.2 | Model & Make SIEMENS&7SA522
3 Main 2 Protection
3.1 | Protection Type Numerical
3.2 | Model & Make SIEMENS&7SA612
4 Back-up Protection
4.1 | Protection Type -
4.2 | Model & Make -
5 CT data for Main 1
5.1 | Ratio AlA 2000/1
5.2 | Class PS
5.3 | Vk/VA burden VkIVA 1000/5
54 | Rct Ohms 5
55 | Imag @ Vk/2 mA 30
6 CT data for Main 2
6.1 | Ratio 2000/1
6.2 | Class PS
6.3 | Vk/VA burden 1000/5
6.4 | Rct 5
6.5 Imag @ Vk/2 30
7 PT Ratio kVIV 400kV/110V
8 PROTECTED LINE DATA
8.1 | Line Length Km 42
8.2 | Positive seq. RESISTANCE Ohms/Km 0.0297
8.3 | Positive seq. REACTANCE Ohms/Km 0.332
8.4 | Zeroseq. RESISTANCE Ohms/Km 0.162
8.5 | Zeroseq. REACTANCE Ohms/Km 1.24
9 ADJACENT SHORTEST LINE DATA (from remote bus)
Name of the substation to which the
9.1 shortest adjacent line is connected Anta 400kV
9.2 | Line Length of shortest adjacent line Km 50
9.3 Positive seq. RESI_STANCE of Ohms/Km 0.0147
shortest adjacent line
9.4 Positive seq. REA_CTANCE of Ohms/Km 0.2528
shortest adjacent line
9.5 Zero seq. R_ESIST_ANCE of Ohms/Km 0.248
shortest adjacent line
9.6 | Zeroseq. REACTANCE of Ohms/Km 1

12




shortest adjacent line

10 ADJACENT LONGEST LINE DATA (from remote bus)
Name of the substation to which the
101 longest adjacent line is connected Anta 400kV
10.2 | Line Length of longest adjacent line Km 50
10.3 Po_smve seq. RESISTANCE of longest Ohms/Km 0.0147
adjacent line
10.4 Positive seq. REACTANCE of longest Ohms/Km 0.2528
adjacent line
105 Ze_ro seq. _RESISTANCE of longest Ohms/Km 0.248
adjacent line
10.6 Zero seq. _REACTANCE of longest Ohms/Km 1
adjacent line
Is there a transformer
11 connected to the remote bus Yes/No ]
11.1 | Number of Transformers -
11.2 | Voltage ratio of the Transformer kV -
11.3 | MVA of the transformers 1 MVA -
0,
114 % Impedance of the % ]

transformersl

13




2.1.4.Input Data for Transmission Lines Substation — Hindhaun 400KV line

il Description Units Value
No.
Station Name RVUNL-CTPP, Chhabra
1 Line Reference CTPP- Hindhaun
1.1 | Line voltage level kV 400
1.2 | Name of remote substation Hindhaun
2 Main 1 Protection
2.1 | Protection Type Numerical
2.2 | Model & Make ABB&REL670
3 Main 2 Protection
3.1 | Protection Type Numerical
3.2 | Model & Make ABB& REL670
4 Back-up Protection
4.1 | Protection Type -
4.2 | Model & Make -
5 CT data for Main 1
5.1 | Ratio AlA 2000/1
5.2 | Class PS
5.3 | Vk/VA burden VkIVA 1000/5
54 | Rct Ohms 5
55 | Imag @ Vk/2 mA 30
6 CT data for Main 2
6.1 | Ratio 2000/1
6.2 | Class PS
6.3 | Vk/VA burden 1000/5
6.4 | Rct 5
6.5 Imag @ Vk/2 30
7 PT Ratio kVIV 400kV/110V
8 PROTECTED LINE DATA
8.1 | Line Length Km 305
8.2 | Positive seq. RESISTANCE Ohms/Km 0.0266
8.3 | Positive seq. REACTANCE Ohms/Km 0.33
8.4 | Zeroseq. RESISTANCE Ohms/Km 0.261
8.5 | Zeroseq. REACTANCE Ohms/Km 1.031
9 ADJACENT SHORTEST LINE DATA (from remote bus)
Name of the substation to which the
9.1 shortest adjacent line is connected Alwar 400kV
9.2 | Line Length of shortest adjacent line Km 96
9.3 Positive seq. RESI_STANCE of Ohms/Km 0.0266
shortest adjacent line
9.4 Positive seq. REA_CTANCE of Ohms/Km 0.33
shortest adjacent line
9.5 Zero seq. R_ESIST_ANCE of Ohms/Km 0.261
shortest adjacent line
9.6 | Zeroseq. REACTANCE of Ohms/Km 1.031
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shortest adjacent line

10 ADJACENT LONGEST LINE DATA (from remote bus)
101 Name of the substation to which the Heerapura 400KV
' longest adjacent line is connected P

10.2 | Line Length of longest adjacent line Km 192.6

10.3 Po_smve seq. RESISTANCE of longest Ohms/Km 0.0266
adjacent line

10.4 Positive seq. REACTANCE of longest Ohms/Km 0.33
adjacent line

105 Ze_ro seq. _RESISTANCE of longest Ohms/Km 0.261
adjacent line

10.6 Zero seq. _REACTANCE of longest Ohms/Km 1031
adjacent line
Is there a transformer

11 connected to the remote bus Yes/No YES

11.1 | Number of Transformers 2

11.2 | Voltage ratio of the Transformer kV -

11.3 | MVA of the transformers MVA 2*315 MVA
0,

114 % Impedance of the % 18.86.13.4
transformersl
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2.1.5.Input Data for Transmission Lines Substation — Aklera 220KV LINE

il Description Units Value
No.
Station Name RVUNL-CTPP, Chhabra
1 Line Reference CTPP- Aklera
1.1 | Line voltage level kV 400
1.2 | Name of remote substation Aklera
2 Main 1 Protection
2.1 | Protection Type Numerical
2.2 | Model & Make SIEMENS&7SA522
3 Main 2 Protection
3.1 | Protection Type Numerical
3.2 | Model & Make SIEMENS&7SA612
4 Back-up Protection
4.1 | Protection Type
4.2 | Model & Make
5 CT data for Main 1
5.1 | Ratio A/A 1000/1
5.2 | Class PS
5.3 | Vk/VA burden VKIVA 1000/5
54 | Rct Ohms 5
5.5 Imag @ Vk/2 mA 30
6 CT data for Main 2
6.1 | Ratio 1000/1
6.2 | Class PS
6.3 | Vk/VA burden 1000/5
6.4 | Rct 5
6.5 Imag @ Vk/2 30
7 PT Ratio kVIV 220kV/110V
8 PROTECTED LINE DATA
8.1 | Line Length Km 116.7
8.2 | Positive seq. RESISTANCE Ohms/Km 0.0749
8.3 | Positive seq. REACTANCE Ohms/Km 0.3993
8.4 | Zeroseq. RESISTANCE Ohms/Km 0.27
8.5 | Zeroseq. REACTANCE Ohms/Km 1.24
9 ADJACENT SHORTEST LINE DATA (from remote bus)
Name of th ion to which th
9.1 sha(l)rtisc: atjjzsgr?tsr?rtleoisE:Oonnegtettj ° Jhalawar 220kv
9.2 | Line Length of shortest adjacent line Km 82.7
9.3 Positive seq. RESI_STANCE of Ohms/Km 0.1363
shortest adjacent line
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Positive seq. REACTANCE of

9.4 : . Ohms/Km 0.4048
shortest adjacent line

95 | £erosed. RESISTANCE of Ohms/Km 0.0341
shortest adjacent line

96 | 28r0sed. REACTANCE of Ohms/Km 1.3253
shortest adjacent line

10 ADJACENT LONGEST LINE DATA (from remote bus)
Name of the substation to which the

101 longest adjacent line is connected Jhalawar 220kV

10.2 | Line Length of longest adjacent line Km 82.7

10.3 Positive seq. RESISTANCE of longest Ohms/Km 0.1363
adjacent line

10.4 Po_smve seq. REACTANCE of longest Ohms/Km 0.4048
adjacent line

105 Ze_ro seq. _RESISTANCE of longest Ohms/Km 0.0341
adjacent line

10.6 Ze_ro seq. _REACTANCE of longest Ohms/Km 13953
adjacent line
Is there a transformer

11 connected to the remote bus ves/No YES

11.1 | Number of Transformers 1

11.2 | Voltage ratio of the Transformer kV -

11.3 | MVA of the transformers MVA 160 MVA
0,

114 % Impedance of the % 9.13
transformersl
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2.1.6.Input Data for Transmission Lines Substation — Kawai 220KV LINE

il Description Units Value
No.
Station Name RVUNL-CTPP, Chhabra
1 Line Reference CTPP- Kawai
1.1 | Line voltage level kV 400
1.2 | Name of remote substation Aklera
2 Main 1 Protection
2.1 | Protection Type Numerical
2.2 | Model & Make SIEMENS&7SA522
3 Main 2 Protection
3.1 | Protection Type Numerical
3.2 | Model & Make SIEMENS&7SA612
4 Back-up Protection
4.1 | Protection Type
4.2 | Model & Make
5 CT data for Main 1
5.1 | Ratio A/A 1000/1
5.2 | Class PS
5.3 | Vk/VA burden VkIVA 1000/5
54 | Rct Ohms 5
55 | Imag @ Vk/2 mA 30
6 CT data for Main 2
6.1 | Ratio 1000/1
6.2 | Class PS
6.3 | Vk/VA burden 1000/5
6.4 | Rct 5
6.5 | Imag @ Vk/2 30
7 PT Ratio kVIV 220kV/110V
8 PROTECTED LINE DATA
8.1 | Line Length Km 42
8.2 | Positive seq. RESISTANCE Ohms/Km 0.0794
8.3 | Positive seq. REACTANCE Ohms/Km 0.3993
8.4 | Zeroseq. RESISTANCE Ohms/Km 0.27
8.5 | Zeroseq. REACTANCE Ohms/Km 1.24
9 ADJACENT SHORTEST LINE DATA (from remote bus)
Name of the substation to which the
9.1 shortest adjacent line is connected Atru 220kV
9.2 | Line Length of shortest adjacent line Km 11.53
9.3 Positive seq. RESI_STANCE of Ohms/Km 0.1363
shortest adjacent line
9.4 Positive seq. REA_CTANCE of Ohms/Km 0.4048
shortest adjacent line
9.5 Zero seq. R_ESIST_ANCE of Ohms/Km 0.0341
shortest adjacent line
9.6 | Zeroseq. REACTANCE of Ohms/Km 1.3253
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shortest adjacent line

10 ADJACENT LONGEST LINE DATA (from remote bus)

Name of the substation to which the

101 longest adjacent line is connected Baran 220kV

10.2 | Line Length of longest adjacent line Km 50.75

10.3 Positive seq. RES_ISTANCE of Ohms/Km 0.1363
longest adjacent line

104 Positive seq. REACTANCE of Ohms/Km 0.4048
longest adjacent line

105 Ze_ro seq. _RESISTANCE of longest Ohms/Km 0.0341
adjacent line

10.6 Zero seq. _REACTANCE of longest Ohms/Km 13953
adjacent line
Is there a transformer

11 connected to the remote bus Yes/No YES

11.1 | Number of Transformers 2

11.2 | Voltage ratio of the Transformer kV -

11.3 | MVA of the transformers MVA 100 MVA
0,

114 % Impedance of the % 12.48.12.68
transformersl
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3.1.

Transmission line protective relay settings review

Main I/11 Main-I Main-11
Relay SEIMENS&7SA522 SEIMENS&7SA612
Description/Parameter Es):ti;[:;g R;;/tig\;lvged Es)é'tif:]rég Rg:tig\gg d
Line angle 85 84.93 85 84.93
Zero seq. compensation factor (Rg/RI) 148 148 148 1.48
for Z1
Zero seq. compensation factor (Xg/XI) 0.91 0.91 0.91 0.91
for Z1
Zero seq. compensation factor (Rg/RI) 148 148 148 1.48
for >Z1
Zero seq. compensation factor (Xg/XI) 0.91 0.91 0.91 0.91
for >Z1
ZONE 1
Operating mode Z1 Forward Forward Forward Forward
R(Z1) resistance for ph-ph faults 8.620 8.91 8.620 8.91
X(Z1), Reactance 44.262 44.26 44.262 44.26
RG(Z1),Resistance for ph-gnd faults 22.402 25.21 22.402 25.21
T1-1Phase,delay for single phase faults 0 0 0 0
T1 multi-ph, delay for multi phase faults 0 0 0 0
ZONE 1B
Operating mode Z1B Forward Forward Forward Forward
zone 1B 12.52 10.89 12.52 10.89
X(Z1B), Reactance 66.39 66.39 66.39 66.39
RG(Z1B),Resistance for ph-gnd faults 23.00 26.20 23.00 26.20
T1B-1Phase,delay for single phase 0 0 0 0
T1B multi-ph, égi;;for multi phase 0 0 0 0
o ZONE 2
Operating mode 22 Forward Forward Forward Forward
R(Z2) resistance for ph-ph faults 11.430 10.89 11.430 10.89
X(Z2), Reactance 59.841 66.39 59.841 66.39
RG(Z2),Resistance for ph-gnd faults 24.452 27.19 24.452 27.19
T2-1Phase,delay for single phase faults 0.3 0.5 0.3 05
T2 multi-ph, delay for multi phase faults 0.3 0.5 0.3 0.5
ZONE 3
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Operating mode Z3 Forward Forward Forward Forward
R(Z3) resistance for ph-ph faults 16.86 12.96 16.86 12.96
X(Z3), Reactance 90.08 89.57 90.08 89.57
RG(Z3),Resistance for ph-gnd faults 32.80 29.26 32.80 29.26
T3-1PHASE,delay for single phase 1 1 1 1
T3 multi-ph, dela;c/all‘;rmulti phase faults 1 1 1 1
ZONE 4
Operating mode Z4 Reverse Reverse Reverse Reverse
R(Z4) resistance for ph-ph faults 1.71 5.94 1.71 5.94
X(Z4), Reactance 8.85 11.07 8.85 11.07
RG(Z4),Resistance for ph-gnd faults 4.02 22.24 4.02 22.24
T4-1Phase,delay for single phase faults 1 1 1 1
T4 multi-ph, delay for multi phase faults 1 1 1 1
Power Swing Settings
Power swing operating mode All zones All zones All zones | All zones
blocked blocked blocked blocked
Power swing trip NO NO NO NO
Trip delay after power swing blocking 0.10 0.10 0.08 0.10
SOTF
Instantaneous SOTF O/C On On On On
SOTF O/C pickup 2.5 2.5 2.5 2.5
Ground Over Current
Pickup 0.2 0.2 0.2 0.2
Time delay 1.25 1.25 1.25 1.25
Over Voltage Protection
Ph-g over voltage protection On On On On
Pickup Overvoltage 70 70 70 70
Time delay 5 5 5 5
Pickup Overvoltage 95.3 95.3 95.3 95.3
Time delay 0.1 0.1 0.1 0.1
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Main I/11 Main-1I Main-11
Relay SEIMENS&7SA522 SEIMENS&7SA612
Description/Parameter Es)é'é;[:]rég Rseg/titei\;]vge d Es)éléf:]rég Rseg/tig\r/]vg d
Line angle 85 84.93 85 84.93
Zero seqg. compensation factor (Rg/RI) 1.48 148 148 1.48
for Z1
Zero seq. compensation factor (Xg/XI) 0.91 0.91 0.91 0.91
for Z1
Zero seq. compensation factor (Rg/RI) 1.48 1.48 1.48 1.48
for >Z1
Zero seq. compensation factor (Xg/XI) 0.91 0.91 0.91 0.91
for >Z1
ZONE 1
Operating mode Z1 Forward Forward Forward Forward
R(Z1) resistance for ph-ph faults 3.012 6.14 3.012 6.14
X(Z1), Reactance 13.301 13.31 13.301 13.31
RG(Z1),Resistance for ph-gnd faults 17.468 22.44 17.468 22.44
T1-1Phase,delay for single phase faults 0 0 0 0
T1 multi-ph, delay for multi phase faults 0 0 0 0
ZONE 1B
Operating mode Z1B Forward Forward Forward Forward
zone 1B 4.204 6.74 4.204 6.74
X(Z1B), Reactance 19.951 19.96 19.951 19.96
RG(Z1B),Resistance for ph-gnd faults 18.340 22.74 18.340 22.74
T1B-1Phase,delay for single phase 0 0 0 0
T1B multi-ph, czglllai;/cfor multi phase 0 0 0 0
o ZONE 2
Operating mode 22 Forward Forward Forward Forward
R(Z2) resistance for ph-ph faults 4.204 6.74 4.204 6.74
X(Z2), Reactance 19.951 19.96 19.951 19.96
RG(Z2),Resistance for ph-gnd faults 18.340 22.74 18.340 22.74
T2-1Phase,delay for single phase faults 0.4 0.35 0.4 0.35
T2 multi-ph, delay for multi phase faults 0.4 0.35 0.4 0.35
ZONE 3
Operating mode Z3 Forward Forward Forward Forward
R(Z3) resistance for ph-ph faults 6.904 7.92 6.904 7.92
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X(Z3), Reactance 34.990 33.25 34.990 33.25
RG(Z3),Resistance for ph-gnd faults 22.006 24.22 22.006 24.22
T3-1PHASE,delay for single phase 1 1 1 1

T3 multi-ph, dela;gllc;)l;omulti phase faults 1 1 1 1
ZONE 4
Operating mode Z4 Reverse Reverse Reverse Reverse
R(Z4) resistance for ph-ph faults 0.602 5.25 0.602 5.25
X(Z4), Reactance 2.660 3.33 2.660 3.33
RG(Z4),Resistance for ph-gnd faults 3.494 21.55 3.494 21.55
T4-1Phase,delay for single phase faults 1 1 1 1
T4 multi-ph, delay for multi phase faults 1 1 1 1
Power Swing Settings
pover swing operating mode | ‘e | AR CEE | s | blooked
Power swing trip NO NO NO NO
Trip delay after power swing blocking 0.10 0.10 0.10 0.10
SOTF
Instantaneous SOTF O/C On On On On
SOTF O/C pickup 25 2.5 25 25
Ground Over Current
Pickup 0.2 0.2 0.2 0.2
Time delay 1.25 1.25 1.25 1.25
Over Voltage Protection
Ph-g over voltage protection On On On On
Pickup Overvoltage 70 70 70 70
Time delay 5 5 5 5
Pickup Overvoltage 95.3 95.3 95.3 95.3
Time delay 0.1 0.1 0.1 0.1
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Main I/11 Main-I Main-11
Relay SEIMENS&7SA522 SEIMENS&7SA612
Description/Parameter E):tz[;gg R:g/titei\;]vged Es)é'tif:]r;g R;ag/titei\;]vgd
Line angle 85 84.93 85 84.93
Zero seq. compensation factor (Rg/RI) 148 148 148 1.48
for Z1
Zero seq. compensation factor (Xg/XI) 0.91 0.91 0.91 0.91
for Z1
Zero seq. compigrszit;)f factor (Rg/RI) 148 148 148 1.48
Zero seq. compensation factor (Xg/XI) 0.91 0.91 0.91 0.91
for >Z1
ZONE 1
Operating mode Z1 Forward Forward Forward Forward
R(Z1) resistance for ph-ph faults 3.850 5.50 3.850 5.50
X(Z1), Reactance 6.135 6.14 6.135 6.14
RG(Z1),Resistance for ph-gnd faults 21.967 21.80 21.967 21.80
T1-1Phase,delay for single phase faults 0 0 0 0
T1 multi-ph, delay for multi phase faults 0 0 0 0
ZONE 1B
Operating mode Z1B Forward Forward Forward Forward
zone 1B 3.988 5.77 3.988 5.77
X(Z1B), Reactance 7.669 9.20 7.669 9.20
RG(Z1B),Resistance for ph-gnd faults 22.133 21.93 22.133 21.93
TlB-lPhase,de]:cLaj/Itfsor single phase 0 0 0 0
T1B multi-ph, delay for multi phase 0 0 0 0
faults
ZONE 2
Operating mode 22 Forward Forward Forward Forward
R(Z2) resistance for ph-ph faults 4.219 5.77 4.219 5.77
X(Z2), Reactance 11.327 9.20 11.327 9.20
RG(Z2),Resistance for ph-gnd faults 22.410 22.60 22.410 22.60
T2-1Phase,delay for single phase faults 0.35 0.35 0.35 0.35
T2 multi-ph, delay for multi phase faults 0.35 0.35 0.35 0.35
ZONE 3
Operating mode Z3 Forward Forward Forward Forward
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R(Z3) resistance for ph-ph faults 4.587 6.18 4,587 6.18
X(Z3), Reactance 16.517 16.16 16.517 16.16
RG(Z3),Resistance for ph-gnd faults 22.852 22.48 22.852 22.48
T3-1PHASE,delay for single phase 1 1 1 1
faults
T3 multi-ph, delay for multi phase faults 1 1 1 1
ZONE 4
Operating mode Z4 Reverse Reverse Reverse Reverse
R(Z4) resistance for ph-ph faults 8.69 5.09 8.69 5.09
X(Z4), Reactance 0.766 1.53 0.766 1.53
RG(Z4),Resistance for ph-gnd faults 38.890 21.39 38.890 21.39
T4-1Phase,delay for single phase faults 1 1 1 1
T4 multi-ph, delay for multi phase faults 1 1 1 1
Power Swing Settings
Power swing operating mode At;lll zones All zones All zones All zones
ocked blocked blocked blocked
Power swing trip NO NO NO NO
Trip delay after power swing blocking 0.10 0.10 0.10 0.10
SOTF
Instantaneous SOTF O/C On On On On
SOTF O/C pickup 25 2.5 2.5 2.5
Ground Over Current
Pickup 0.2 0.2 0.2 0.2
Time delay 1.25 1.25 1.25 1.25
Over Voltage Protection
Ph-g over voltage protection On On On On
Pickup Overvoltage 70 70 70 70
Time delay 5 5 5 5
Pickup Overvoltage 95.3 95.3 95.3 95.3
Time delay 0.1 0.1 0.1 0.1
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Main I/11 Main-I
Relay ABB&RELG670
QUADRILATERAL
Description/Parameter Ii):é}[:ég Rseg'tig\;]vgd
ZONE 1
Operation On On
IBase 2000.00 2000.00
UBase 400.00 400.00
OperationDir Forward Forward
X1 81.01 80.52
R1 6.49 6.49
X0 251.56 251.56
RO 63.73 63.68
RFPP 30 30.00
RFPE 50 50.00
TPP 0 0.00
TPE 0 0.00
ZONE 2
X1 121.51 120.78
R1 9.73 9.74
X0 377.34 377.35
RO 95.52 95.53
RFPP 60 60.00
RFPE 75 75.00
TPP 0.3 0.50
TPE 0.3 0.50
ZONE 3
X1 185.26 197.05
R1 14.84 15.88
X0 575.29 615.63
RO 145.63 155.85
RFPP 75 75.00
RFPE 125 125.00
TPP 0.8 0.80
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TPE 0.8 0.80
ZONE 4
X1 20.25 20.13
R1 1.81 1.62
X0 62.89 62.89
RO 15.92 15.92
RFPP 75 60.00
RFPE 125 75.00
TPP 1 0.50
TPE 1 0.50
Residual over current
IN1> 20 20
T1Min 11 11
K1l 0.48 0.48
Automatic Switch Onto Fault Logic
Ib 2000 2000
uUB 400 400
IPh< 20 20
UPh< 70 70
tDuration 0.02 0.02
tSOTF 0.2 0.2
tDLD 0.2 0.2
Autolnit OFF ON
Over Voltage protection
Operation Step 1 ON ON
ul> 110 110
T1 5 5
uz2> 150 150
T2 0.1 0.1
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Main I/11 Main-11
Relay ABB&RELG670
MHO
Description/Parameter i)é'é;[:;g Rs(;'tig\;lvged
ZONE 1
Operation On On
IBase 2000.00 2000.00
UBase 400.00 400.00
OperationDir Forward Forward
Load ench mode ON ON
OpModePE ON ON
ZPE 81.325 80.78
ZAngPE 85 85
KN 0.92 0.74
KNAnNg -3 -13.89
ZRevPE 81.325 80.78
Tpe 0.00 0.00
OpModePP ON ON
ZPP 81.325 80.78
ZAngPP 85 85
ZRevPP 81.325 80.78
Tpp 0.00 0.00
ZONE 2
ZPE 121.988 121.17
ZAngPE 85 85
KN 0.92 0.74
KNAnNg -3 -13.89
ZRevPE 121.98 121.17
Tpe 0.50 0.50
OpModePP ON ON
ZPP 121.98 121.17
ZAngPP 85 85
ZRevPP 121.98 121.17
Tpp 0.50 0.50
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ZONE 3

ZPE 185.981 197.69
ZAngPE 85 85
KN 0.92 0.74
KNAnNg -3 -13.89
ZRevPE 185.981 197.69
Tpe 1.00 1.00
OpModePP ON ON
ZPP 185.981 197.69
ZAngPP 85 85
ZRevPP 185.981 197.69
Tpp 1 1.00
ZONE 4
ZPE 7 20.20
ZAngPE 85 85
KN 0.92 0.74
KNAnNg -3 -13.89
ZRevPE 7 20.20
Tpe 1 1.00
OpModePP ON ON
ZPP 7 20.20
ZAngPP 85 85
ZRevPP 7 20.20
Tpp 1 1.00
Residual over current
IN1> 20 20
T1Min 11 11
K1 0.48 0.48
Automatic Switch Onto Fault Logic (OFF)

Ib - 2000
UB - 400
IPh< - 20

UPh< - 70
tDuration - 0.02
tSOTF - 0.2
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tDLD - 0.2
Autolnit ON
Over Voltage protection

Operation Step 1 ON ON
ul> 110 110

T1 5 5
uz> 150 150

T2 0.1 0.1
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Main I/11 Main-I Main-11
Relay SEIMENS&7SA522 SEIMENS&7SA612
Description/Parameter E):tz[;gg R:g/titei\;]vged Es)é'tif:]r;g R;ag/titei\;]vgd
Line angle 80 79.42 80 79.42
Zero seq. compensation factor (Rg/RI) 0.64 065 0.64 065
for Z1
Zero seq. compensation factor (Xg/XI) 0.78 078 0.78 0.78
for Z1
Zero seq. compensation factor (Rg/RI) 0.64 065 0.64 0.65
for >Z1
Zero seq. compensation factor (Xg/XI) 0.78 0.78 0.78 0.78
for >Z1
ZONE 1
Operating mode Z1 Forward Forward Forward Forward
R(Z1) resistance for ph-ph faults 3.708 7.10 3.708 7.10
X(Z1), Reactance 18.682 18.64 18.682 18.64
RG(Z1),Resistance for ph-gnd faults 12.610 28.29 12.610 28.29
T1-1Phase,delay for single phase faults 0 0 0 0
T1 multi-ph, delay for multi phase faults 0 0 0 0
ZONE 2
Operating mode Z2 Forward Forward Forward Forward
R(Z2) resistance for ph-ph faults 5.562 9.16 5.562 9.16
X(Z2), Reactance 28.022 27.98 28.022 27.98
RG(Z2),Resistance for ph-gnd faults 18.915 27.30 18.915 27.30
T2-1Phase,delay for single phase faults 0.3 0.35 0.3 0.35
T2 multi-ph, delay for multi phase faults 0.3 0.35 0.3 0.35
ZONE 3
Operating mode Z3 Forward Forward Forward Forward
R(Z3) resistance for ph-ph faults 8.829 13.78 8.829 13.78
X(Z3), Reactance 44.480 40.54 44.480 40.54
RG(Z3),Resistance for ph-gnd faults 30.024 34.97 30.024 34.97
T3-1PHASE,delay for single phase 0.8 0.8 0.8 0.8
T3 multi-ph, dela;%;;cmulti phase faults 0.8 0.8 0.8 0.8
ZONE 4
Operating mode Z4 Reverse Reverse Reverse Reverse
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R(Z4) resistance for ph-ph faults 0.74 4.53 0.74 4.53
X(Z4), Reactance 3.736 4.66 3.736 4.66
RG(Z4),Resistance for ph-gnd faults 2.522 23.59 2.522 23.59
T4-1Phase,delay for single phase faults 1 1 1 1
T4 multi-ph, delay for multi phase faults 1 1 1 1
Power Swing Settings
Power swing operating mode All zones All zones All zones All zones
blocked blocked blocked blocked
Power swing trip NO NO NO NO
Trip delay after power swing blocking 0.1 0.1 0.1 0.1
SOTF
Instantaneous SOTF O/C On On On On
SOTF O/C pickup 4 4 4 4
Ground Over Current
Pickup 0.2 0.2 0.2 0.2
Time delay 0.75 0.75 0.75 0.75
Over Voltage Protection
Ph-g over voltage protection On On On On
Pickup Overvoltage 73.5 73.5 73.5 73.5
Time delay 2 2 2 2
Pickup Overvoltage 76 76 76 76
Time delay 1 1 1 1
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Main I/11 Main-1I Main-11
Relay SEIMENS&7SA522 SEIMENS&7SA612
Description/Parameter E):tz[;gg R:g/titei\;]vged Es)é'tif:]r;g R;ag/titei\;]vgd
Line angle 80 78.79 80 78.79
Zero seq. compensation factor (Rg/RI) 065 0.80 065 0.80
for Z1
Zero seq. compensation factor (Xg/XI) 0.78 0.70 0.78 0.70
for Z1
Zero seq. compensation factor (Rg/RI) 065 0.80 065 0.80
for >Z1
Zero seq. compensation factor (Xg/XI) 0.78 0.70 078 0.70
for >Z1
ZONE 1
Operating mode Z1 Forward Forward Forward Forward
R(Z1) resistance for ph-ph faults 7.55 4.93 7.55 4.93
X(Z1), Reactance 6.66 6.71 6.66 6.71
RG(Z1),Resistance for ph-gnd faults 16.25 24.00 16.25 24.00
T1-1Phase,delay for single phase faults 0 0 0 0
T1 multi-ph, delay for multi phase faults 0 0 0 0
ZONE 2
Operating mode Z2 Forward Forward Forward Forward
R(Z2) resistance for ph-ph faults 8.749 5.60 8.749 5.60
X(Z2), Reactance 13.317 10.06 13.317 10.06
RG(Z2),Resistance for ph-gnd faults 17.5 24.33 17.5 24.33
T2-1Phase,delay for single phase faults 0.3 0.5 0.3 0.5
T2 multi-ph, delay for multi phase faults 0.3 0.5 0.3 0.5
ZONE 3
Operating mode Z3 Forward Forward Forward Forward
R(Z3) resistance for ph-ph faults 9.68 7.04 9.68 7.04
X(Z3), Reactance 18.30 18.48 18.30 18.48
RG(Z3),Resistance for ph-gnd faults 18.43 26.10 18.43 26.10
T3-1PHASE,delay for single phase 0.8 1 08 1
T3 multi-ph, dela;/qll‘;;omulti phase faults 0.8 1 0.8 1
ZONE 4
Operating mode Z4 Reverse Reverse Reverse Reverse
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R(Z4) resistance for ph-ph faults 6.641 3.93 6.641 3.93
X(Z4), Reactance 2.08 1.68 2.08 1.68
RG(Z4),Resistance for ph-gnd faults 15.391 23.00 15.391 23.00
T4-1Phase,delay for single phase faults 1 1 1 1
T4 multi-ph, delay for multi phase faults 1 1 1 1
Power Swing Settings
pouersingopraingose | yiones [ Asees [ A | A
Power swing trip NO NO NO NO
Trip delay after power swing blocking 0.08 0.1 0.08 0.1
SOTF
Instantaneous SOTF O/C On On On On
SOTF O/C pickup 4 4 4 4
Ground Over Current
Pickup 0.2 0.2 0.2 0.2
Time delay 0.5 0.5 0.5 0.5
Over Voltage Protection
Ph-g over voltage protection On On On On
Pickup Overvoltage 73.5 73.5 73.5 73.5
Time delay 2 2 2 2
Pickup Overvoltage 76 76 76 76
Time delay 1 1 1 1
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4.1. Transformer Protection Data

4.1.1. Input Data for Transformer Protection

SI. No. Description Units Value Value Value
Substation Name
Transformer Name ICT ST 1&2 ST 3&4
1 Ratings
11 MVA MVA 315 50 50
1.2 Voltage Ratio kV/IkV 400/220/33 220/(6.9-6.9) 400/(6.9-6.9)
2 Impedance % 12.50 17 17
3 Vector Group YNaOd11l YNyn0OynO YNyn0OynO
4 NGR Data (if Present) Ohms - - -
5 OLTC Present Yes/No Yes Yes Yes
5.1 OLTC Data
5.2 Min Tap voltage kV 350 192.5 350
5.3 Max Tap voltage kV 434 236.5 430
54 No. of Steps 17 17 17
6 Differential Protection Yes/No Yes Yes Yes
provided
6.1 Differential CT Ratio
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HV CT Ratio (Main &

6.2 ICT) A/A 1000/1 300/1 1000/1
6.3 :-(;’TfT Ratio (Main & AIA 1000/1 2500/1 2500/1
7 Differential Relay
7.1 Make SIEMENS SIEMENS ABB
7.2 Model SIEMENS 7UT613 SIEMENS 7UT613 ABB RET670
8 REF provided Yes/No Yes Yes Yes
o1 | CTo R | A - -
8.2 Acc Class PS PS PS
8.3 RCT (Q) Ohms - - -
8.4 VK(V) Vv - - -
8.5 Im@Vk/2 mA - - -
8.6 t(;gg}isé sec. one way Ohms ) ) )
8.7 REF Relay
8.8 Make SIEMENS SIEMENS ABB
8.9 Model SIEMENS 7UT613 SIEMENS 7UT613 ABB RET670
8.10 Rstab Range (Q) Ohms - - 370
9 ;‘é‘f/ri(‘;'e‘(‘jxmg Protection Yes/No Yes Yes Yes
9.1 Over fluxing Protection

Relay
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9.2 Make SIEMENS SIEMENS ABB

9.3 Model SIEMENS 7UT613 SIEMENS 7UT613 ABB RET670
10 HV _Back-up Protection Yes/No Yes Yes Yes

provided
101 HV Back-up Protection
Relay
10.2 Make SIEMENS SIEMENS ABB
10.3 Model SIEMENS 7SJ621 SIEMENS 7SJ621 ABB RET670
104 | HV Back-up Protection AIA 1000/1 300/1 1000/1
CTs Ratio

10.5 Acc Class PS PS PS

11 LV Back-up Protection Yes/No Yes Yes Yes

provided
111 LV Back-up Protection
Relay
11.2 Make SIEMENS SIEMENS ABB
11.3 Model SIEMENS 75J621 SIEMENS 75J621 ABB RET670
114 | LV Back-up Protection AIA 1000/1 2500/1 2500/1
CTs Ratio
115 Acc Class PS PS PS
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4.2. Transformers Protection Relay Setting Review

ICT
SI. No. PROTECTION
Existing Reviewed
Relay Make & Model SIEMENS 7UT613
Pickup value of diff.current 0.20 0.20
T I-DIFF> Time delay 0.00 0.00
Pickup value of High set trip 12.00 12.00
1 Differential T I-DIFF>>Time delay 0.00 0.00
Biased
Slope 1 0.25 0.25
Base point of slope 1 0.00 0.00
Slope 2 0.5 0.5
Base point of slope 2 2.50 2.50
Relay Make & Model SIEMENS 7UT613
U/f > Pickup 1.15 1.15
2 Over Fluxing T U/f >> Time delay Infinity Infinity
U/f > Pickup 1.40 1.40
T U/f > >Time delay 5 sec 5 sec
Relay Make & Model SIEMENS 7SJ621
3 HV Overcurrent
Pickup Current 0.6 0.6
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TSM(s)

0.3

0.3

Relay Make & Model SIEMENS 7SJ621
LV Overcurrent Pickup Current 1.10 1.10
TSM(s) 0.3 0.3

Relay Make & Model SIEMENS 7SJ621
HV Earth fault PSM(A) 0.1 0.1
TSM(s) 0.35 0.35

Relay Make & Model SIEMENS 7SJ621
LV Earth fault PSM(A) 0.18 0.18
TSM(s) 0.35 0.35
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ST 1&2

Sl. No. PROTECTION
Existing Reviewed

Relay Make & Model SIEMENS 7UT613
ittourent 020 020
T I-DIFF> Time delay 0.00 0.00
Pickup valug of High set 8.00 8.00

trip
1 Differential ai T I-DIFF>>Time delay 0.00 0.00
iased

Slope 1 0.25 0.25
Base point of slope 1 0.00 0.00
Slope 2 0.5 0.5
Base point of slope 2 2.50 2.50

Relay Make & Model SIEMENS 7UT613
U/f > Pickup 1.10 1.10
2 Over Fluxing T U/f >> Time delay 5 sec 5sec
U/f > Pickup 1.40 1.40
T U/f > >Time delay 1 sec 1sec

Relay Make & Model SIEMENS 7SJ611

3 SEF Protection I>>> Pickup 35 35
T I>>> Time delay 0 0
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I>> Pickup 3.72 3.72
T I>> Time delay 0 0
Relay Make & Model SIEMENS 7SJ621
HV Earth fault PSM(A) 0.25 0.25
TSM(s) 0.45 0.45
Relay Make & Model SIEMENS 7SJ621
LV1 Earth fault PSM(A) 0.2 0.2
TSM(s) 0.55 0.55
Relay Make & Model SIEMENS 7SJ621
LV2 Earth fault PSM(A) 0.2 0.2
TSM(s) 0.55 0.55

41




ABB&RET670

Relay Make & Model - ; ) -
mainl main2 mainl main2
IDiffAlarm 0.2 0.2 0.2 0.2
Differential tAlarmDelay 10 10 10 10
Biased
IdMin 0.3 0.5 0.3 0.5
IdUnre 8 12 8 12
Relay Make & Model ABB&RET670 mainl/2
V/IHz>> 170 170
Over Fluxing V/Hz> 110 110
AlaramLevel 100 100
tAlarm 5 5
Relay Make & Model ABB&RET670 mainl/2
IN1> 10 10
T1 15 15
Residual over current
IN1 Mult 1.0 1.0
K1 (TSM) 0.3 0.3
T1 min 0 0
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Relay Make & Model

ABB&RET670 mainl/2

HV Overcurrent 11> 1.2 1.2
T1 0 0
Relay Make & Model ABB&RET670 mainl/2
LV Overcurrent 11> 1.2 1.2
T1 0 0
Relay Make & Model ABB REF615
LV Earth fault Start value 0.15 0.15
Time multiplier 0.55 0.55
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5.1. Reactor protection Data

5.1.1. Reactor Protection Relay Setting Review

BAY — 407 Bus reactor &
Sl. No. PROTECTION St b STelicaelon
Existing Reviewed
Relay Make & Model SIEMENS&7SJ611
| > Pickup 0.46 0.46
1 Earth fault T 1 > Time delay 0.50 0.50
Overcurrent
IE > Pickup 0.11 0.11
T IE > Time delay 0.50 0.50
Relay Make & Model SIEMENS&7SJ611
2 High |m_pedance diff 1Phase o/c | >Pickup Current 0.03 0.03
protection R phase
T 1Phase o/c | >Pickup time delay 0.1 0.1
Relay Make & Model SIEMENS&7SJ611
3 High |m_pedance diff 1Phase o/c | >Pickup Current 0.03 0.03
protection Y phase
T 1Phase o/c | >Pickup time delay 0.1 0.1
Relay Make & Model SIEMENS&7SJ611
4 High |m_pedance dift 1Phase o/c | >Pickup Current 0.03 0.03
protection B phase
T 1Phase o/c | >Pickup time delay 0.1 0.1
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Impedance protection

Relay Make & Model

SIEMENS&7SA522

R(Z1) resistance for ph-ph faults 33.80 33.80
X(Z1), Reactance 386.6 386.6
RG(Z1),Resistance for ph-gnd faults 50.73 50.73
T1-1Phase,delay for single phase faults 0.15 0.15
T1 multi-ph, delay for multi phase faults 0.15 0.15
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Relay Make & Model ABB&RET670 MAIN 1
U>Alarm 2
A fforontial High impedance tAlarm ° Stable
Differential U>Trip 5
Series resistor 250
Relay Make & Model ABB&RET670 MAIN 1
Phase Overcurrent Pickup Current 1.3 33.80
TSM(s) 1 386.6
Relay Make & Model ABB&RET670 MAIN 2
X1 2115 2115
R1 0.6 0.6
X0 1904 1904
Impedance protection RO 0.54 0.54
RFPP 75 75
RFPE 125 125
TPP 1 1
TPE 1 1
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6.1.Bus-bar protection data

Bus bar
protection

6.1.1. Bus bar Protection (400kV) Relay Setting Review

Relay Make & Model SIEMENS 7SS522 SIEMENS 7SS522

Stabilising factor-BZ 0.6 0.6 0.6 0.6
Diff current threshold-BZ 0.8 0.8 1.10 1.10

Stabilising factor-CZ 0.5 0.5 0.6 0.6
Diff current threshold-CZ 0.8 0.8 1.10 1.10

Breaker failure

protection

Relay Make & Model

SIEMENS 758522

SIEMENS 758522

Stabilising factor-BF protection

0.5

0.5

0.5

0.5

47




7.1 DC Measurements

DC battery and chargers are very important units as they are required to operate the protection
relays. In this section, the details of the batteries and chargers are provided.

Following is the measurement of DC source which was taken during the site visit:

A. 220V DC Source:

Switch yard Switch yard
SI. No. Description 1&2 3&4

DC1 DC2 DC1 DC2
1 Voltage 220V 220V 220V 220V

1) Positive to earth +129 +113 +5 +4

2)Negative to earth -113 -129 -237 -236

2 Number of cells per Bank 110 110 108 108

3 Availability of Battery charge YES YES YES YES

B. 48V DC Source:

. Switch yard | Switch yard
SI. No. Description 1&%/ 3&3/
1 Voltage 48V 48V
1) Positive to earth 0 0
2)Negative to earth -50.2 -47
2 Number of cells per Bank 38 36
3 Availability of Battery charge YES YES
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8.1 Protection Review and Recommendations:

In general, protection schemes and setting are in order. All the 400 kV lines, Transformers
are protected through numerical based protection schemes.

1.

10.

11.

12.

13.

14.

15.

16.

17.

The distance protection i.e. Main-1 & 11 Zone 1, Zone 1B and Zone 3 impedance reach
setting for 400KV BHILWARA line are properly set and some revisions are required
in Zone-2 impedance reach settings.

Resistive reach setting of all the Zone may be reviewed for Main-I & Il of 400KV
400kV BHILWARA line.

Quadrilateral reach settings of BHILWARA line may be reviewed.

The distance protection i.e. Main-1 & 11 of all zones, impedance reach setting for 400KV
ANTA line are properly set and some revisions are required in Zone-4, Main-1 & 11
impedance reach settings.

Resistive reach setting of all the Zone may be reviewed for Main-1 & Il of for 400KV
ANTA line.

The distance protection Main-I & Il impedance reach setting for 400kV ADANI line
are properly set and some revisions are required in Zone 1B and Zone 4.

Resistive reach setting of the all the Zone may be reviewed for Main-1 & Il of 400kV
ADANI line.

The distance protection i.e. Main-1 & 11 of all zones, impedance reach setting for 400KV
HINDHAUN line are properly set and some revisions are required in Zone-3,4, Main-
| & Il impedance reach settings.

The distance protection i.e. Main-1 & 11 of all zones, impedance reach setting for 220kV
AKLERA line are not properly set and revisions are required in all the zones of Main-
| & Il impedance reach settings.

The resistance reach settings of, all the zones of both Main-I & 11 need to be reviewed
for 220kV AKLERA line.

The distance protection Main-1 & Il impedance reach setting for 220kV KAWAI line
are properly set and some revisions are required in Zone 2, Zone 4.

The resistance reach settings of, all the zones of both Main-I & 11 need to be reviewed
for 220kV KAWAI line.

The zone 4 settings of all distance protections scheme are calculated according to NRPC
guide lines but as the all lines are originating from generating station the settings may
be reviewed according to the plant conditions.

The load blinder settings were recommended considering the ampacity of transmission
line. The load blinder settings may be reviewed.

The earth fault protection is also protected to all line protection. Power swing, is also
provided on all lines. Minor changes in Power swing.

The Auto reclose function shall be enabled with the Dead time of 1 sec and Reclaim
time of 25 Sec.

The Pole discrepancy time setting may be coordinate with the auto reclose function and
shall be set as PD time setting = (Auto reclose dead time + time delay of 200-500ms)
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18.

19.
20.
21.
22.
23.

24,
25.

Resistive reach for Ph-Ph & Ph-Gnd may be reviewed for all the Lines. Since, For the
calculation of resistive reach (Ph-Ph & Ph-Gnd), CPRI considered the Arc Resistance
and Tower footing resistance as 15 Q & 5 Q respectively. If the Arc Resistance and
Tower footing resistance values are different at the substation based on local substation
condition, then all resistive reach (Ph-Ph & Ph-Gnd) same setting may be retained.
Other Protection functionality for lines like SOTF, Voltage supervision and Carrier
communication are working satisfactory.

It is observed that DC source for switchyard 3 & 4 is having earth fault. This has to be
attended and rectify.

There is some oil seepage observed in switchyard from the ICT and it has to be attended
whenever time permits as per scheduled shutdown.

The differential protection setting for transformers are properly set and stable.

The impedance protection setting for reactor are properly set and stable.

The differential protection setting for bus-bar are properly set and stable.

It is suggested to perform the third-party protection audit of substation/generating
station periodically.
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9.1 Review of reports

Review of test reports of CTs & CVTs:

Pre-commissioning test reports were provided for all relays and CTs & CVT and these were
reviewed. It is recommended that pre-commissioning reports of all relays, CTs and CVTs
should be kept properly and they should be mandatorily provided whenever they are required
to be reviewed. It is also recommended that routine testing of all relays should be carried out
regularly in future.

Review of test reports of Circuit Breaker:

Test reports of all Circuit Breakers were provided and reviewed. It is recommended that pre-
commissioning reports of all circuit breakers should be kept properly and they should be
mandatorily being provided whenever they are required to be reviewed. It is also recommended
that routine testing of all circuit breakers should be carried out regularly in future.
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Annexure-VII

SPS for 400/220KV ICTs at 400KV Muktsar Substation, PSTCL

Reporting Party PSTCL/Punjab

Scheme’s Name SPS for 400/220 KV ICTs at 400KV Muktsar Substation, PSTCL

Classification SPS related to overloading of remaining ICTs after tripping of 500MVA ICT at 400KV Muktsar Substation, PSTCL
Reference No. NRLDC report dated 24-05-2024 regarding Punjab’s ATC/TTC limits

Design Objective To avoid overloading of remaining 2 no. 315MVA ICTs due to tripping of 500MVA ICT

Operation During tripping of 400/220kV 500MVA ICT

Modelling 400/220kV ICT Details at 400kV Muktsar:

2 x315MVA + 1 x 500MVA = 1130 MVA

220kV Transmission Lines at 400kV Muktsar:
1. 220kV Muktsar-Abohar Ckt-1

2. 220kV Muktsar-Abohar Ckt-2

3. 220kV Muktsar-Ghubaya Ckt-1

4. 220kV Muktsar-Ghubaya Ckt-2

5. 220kV Muktsar-Katorewala Ckt

6. 220 Muktsar-Sandhwan Ckt

N-1 Contigency: During tripping of 400/220KV 500MVA ICT at 400KV PSTCL Muktsar, the following feeders shall also be tripped
automatically, to provide relief to the remaining 2 no. 400/220KV 315MVA ICTs at 400KV Substation Muktsar (PSTCL):

Feeder details for tripping during SPS operation

Case 1. After tripping of 400/220KV 500MVA ICT, if loading at remaining ICTs is more than 95% for 5 sec, 220kV Muktsar-
Sandhwan circuit will be disconnected/tripped.

Case 2. After tripping of 400/220KV 500MVA ICT, if loading at remaining ICTs is more than 100% for 8 sec, 220kV Muktsar-
Sandhwan & 220kV Muktsar-Katorewala circuits will be disconnected/tripped.

NOTE: No load shedding shall be done during implementation of this SPS

In-Service Period Will be implemented at site after approval of the NRPC




Tentative Loading Scenario of 400/220 KV ICTs at 400KV Muktsar Substation, PSTCL

Sr. | Normal Loading | Loading on 2 no. 315MVA ICTs | Loading after tripping of 220kV | Loading after tripping of 220kV
No. | on 3 no. ICTs during N-1 Contingency Muktsar-Sandhwan Ckt Muktsar-Katorewala Ckt
1 ~70% ~100-107% ~ 95-100% ~ 85-90%




Annexure-VIlI

HVDC Champa-Kurukshetra Outages during 2024

S.No.

QOutage

Date

Time

Name of Elements

9-Jan-24

14:01

1) 800 KV HVDC Kurukshetra(PG) Pole-01
2) 800 KV HVDC Kurukshetra(PG) Pole-02
3) 800 KV HVDC Kurukshetra(PG) Pole-03
4) 800 KV HVDC Kurukshetra(PG) Pole-04

2-Mar-24

19:24

1) 800 KV HVDC Kurukshetra(PG) Pole-2
2) 800 KV HVDC Kurukshetra(PG) Pole-4

21-Mar-24

18:19

1) 800 kV HVDC Kurukshetra(PG) Pole-02
2) 800 kV HVDC Kurukshetra(PG) Pole-04

27-Mar-24

15:04

1) 800 kV HVDC Kurukshetra(PG) Pole-02
2) 800 kV HVDC Kurukshetra(PG) Pole-04

29-Mar-24

20:26

1) 800 kV HVDC Kurukshetra(PG) Pole-02
2) 800 kV HVDC Kurukshetra(PG) Pole-04

7-Apr-24

18:07

1) 800 kV HVDC Kurukshetra(PG) Pole-01
2) 800 kV HVDC Kurukshetra(PG) Pole-03

10-May-24

19:41

1) 800 kV HVDC Kurukshetra(PG) Pole-02
2) 800 kV HVDC Kurukshetra(PG) Pole-04

30-May-24

09:07

1) 800 kV HVDC Kurukshetra(PG) Pole-03
2) 800 kV HVDC Kurukshetra(PG) Pole-04

17-Jun-24

13:53

1) 800 kV HVDC Kurukshetra(PG) Pole-01
2) 800 kV HVDC Kurukshetra(PG) Pole-02
3) 800 kV HVDC Kurukshetra(PG) Pole-03
4) 800 kV HVDC Kurukshetra(PG) Pole-04

10

23-Jun-24

09:11

1) 800 kV HVDC Kurukshetra(PG) Pole-01
2) 800 kV HVDC Kurukshetra(PG) Pole-03

11

27-Jun-24

21:17

1) 800 kV HVDC Kurukshetra(PG) Pole-01
2) 800 kV HVDC Kurukshetra(PG) Pole-02
3) 800 kV HVDC Kurukshetra(PG) Pole-03
4) 800 kV HVDC Kurukshetra(PG) Pole-04




Annexure-IX
U.P. State Load Despatch Centre Ltc
UPSLDC Complex, Vibhuti Khand — I

Gomti Nagar, Lucknow- 226010
E-mail:sera@upsldc.org

ITRICINTY HRUTU@B=1ol0
JoNOTHOTI0SI0WOTRR, fanfer
GUE— | | MR, T&T3—226010

$-9d : sera@upsldc.org

No: &18Y /SE(R&A)EE-1I/ Anpara SPS Dated: -0] | o?} 2024
SE (Operations), 18 — A SJSS Marg, '

Katwaria Sarai, New Delhi,

110016. (seo-nrpc@nic.in)

Subject: -Agenda item in S1th Protection Sub-Committee meeting regarding revision of System

Protection Scheme (SPS) for Anpara Complex.

It is to inform that revised System Protection Scheme (SPS) for Anpara Complex was
discussed in 74™ NRPC meeting held on 28&29 June, 2024. In the meeting said SPS scheme was
deemed approved and it was instructed that the scheme be put up in 51th Protection Sub-Committee
(PSC) for the discussion. ‘

It is ‘therefore, requested to include revised SPS scheme for Anpara Complex (Copy enclosed)
in the agenda of 51th PSC meeting to be held on 12.07.2024.

Encl: - As above

A A Ve

(Amit Narain)
Superintending Engineer (R&A)

No: /SE(R&A)/EE-11/ Anpara SPS Dated: - 2024

Copy forwarded to following via e-mail for informe;tion and necessary action:-

1. Chief Engineer (PSO), UPSLDC Vibhuti Khand — II, Gomti Nagar, Lucknow.

2. Chief Engineer (Trans. South - East), U.P. Power Transmission Corporation Ltd., 57,
George Town, Prayagraj- 211003,

3. Chief General Manager, Anpara, Thermal Power Station, Anpara.

4. Chief General Manager, (Obra) Thermal Power Station, Obra, Sonbhadra Pin code-231219.

5. Superintending Engineer (System Control), UPSLDC Vibhuti Khand — 11, Gomti Nagar,
Lucknow.

6. M/s LANCO - Anpara Power Ltd, 411/09 River Side Apartment, New Hyderabad Luck-

now-226007(arun.tholia@meilanparapower.com)

£

(Amit Narain)
Superintending Engineer (R&A)




Study for Revision of SPS for Anpara Complex

Annexure-X

07.06.2024

Objective: To Review the System Protection Scheme for safe evacuation of power from Anpara Complex after commissioning of 2X1000 MVA

ICTs at Obra C TPS

Base case:

Generator Mw
Anpara A&B 1475
Anpara C 1110
Anpara D 900
Obra Thermal 510
Rihand Hydro

Complex 0
Obra C 1250
All India Demand 208186
All India Generation 215000
UP Demand 27800
UP Generation 15200

400 kV Obra C-Jaunpur and 400 kV Obra B-Jaunpur are in service.
2X1000 MV A ICTs at Obra C is in of service.

400 kV Anpara Singrauli line is out service.



Here studies have been carried out for following scenarios;

Case-1: Tripping of 765 kV Anpara C-Unnao

Case-2: Tripping of 765 kV Anpara D-Obra C

Case-3: Tripping of 765 kV Obra C-Unnao

Case-4: Tripping of Both 765kV Anpara C-Unnao AND Anpara D-Obra C

Case-5: Tripping of Both 765kV Anpara C-Unnao AND Obra C -Unnao

Case-6: Tripping of Both 765kV Anpara D-Obra C AND Obra C-Unnao

Case-7: Tripping of Two ICTs (2X1000 MVA) at 765 kV substation Obra C
Case-8: Tripping of One ICT (1X1000 MVA) at 765 kV substation Unnao
Case-9: Tripping of Two ICT (2X1000 MV A) at 765 kV substation Unnao
Case-10: Tripping of Three ICTs (1X1000 MV A) at 765 kV substation Unnao



Inferences from studies:

1.

2.

In case of single contingencies (Case No 1, 2, 3 and 8), there is no constraint observed.

Overloading of 400kV Anpara-Obra B line

. Overloading of 400kV Anpara —Obra line is observed in Case No.-4 and Case No.-7.
. As per study if loading of 400kV Anpara-Obra line is more than 1100MW, generation reduction of 1400MW

is required.

. In case loading lies between 900MW and 1100MW, generation reduction of 900 MW is sufficient to keep

the loading of the line below 800MW.

Overloading of 400kV Obra C-Obra B line

. Overloading of 400kV Obra C- Obra B is observed in Case No.-5, 6 & 10.
. As per study, in case loading of 400kV Obra C- Obra B is more than 1100MW, tripping of one unit at Obra

C 1s required.

. However if loading of the same line, lies between 900-1100MW, Automatic Run Back shall be done at Obra

C to keep the loading below 900MW.



Loading Scenario for various contingencies in Anpara Complex

ICTs at 765
S.No Cases 400kV Anpara- | 765 Anpara_C- | 400kV Obra C-Obra | 765kV AnparaD-ObraC- ;ﬁf:g_ k\;nlzi\;\?;‘o
Obra B (MW) Unnao(MW) B(MW) Unnao(MW) Unnao(MW)
Basecase 664 each
1 flow (MW) 490 1011 523 503 998
478 each
2 765kV AnparaC-Unnao out 628 0 639 1126 1450
3 765kV Anpara D-Obra C out 757 1157 192 0 144 662 each
470 each
4 765kV Obra C-Unnao out 483 1426 834 -116 0
Both 765kV Anpara C-Unnao AND 403 each
5 Anpara D-Obra C out 1406 0 -225 0 1221
. 0
6 Both 765kV AnparaC-Unnao AND 712 0 1273 471 0
ObraC -Unnao out
7 Both 765kV Anpara D-ObraC AND 406 1405 942 0 0 463 each
Obra C-Unnao out
735 each
8 Both ICT at Obra C Trip 954 1075 -173 -101 1148
. 927 each
9 One ICT at Unnao Trip 507 946 577 499 925
0
10 Three ICT at Unnao Trip* 709 0 1277 444 0

* Tripping of 2 ICTs at 765 kV Unnao leads to tripping of all the three ICTs




% Sensitivity of Transmission elements with respect to change in Generation

S.No. Transmission elements Anpara A&B TPS | Anpara_CTPS Anpara DTPS Obra CTPS Obra BTPS
1 400 kV Obra C-Obra B 0% 17.64% 18.00% 29.76% | -32.35%
2 400 kV Anpara-Obra B 28.70% 11.64% 11.33% 1.92% -21.76%
3 400 kV Anpara —Mau 10.43% 8.36% 8.22% 7.52% 6.47%
4 | A00KVAnparaSamath ckt 1 12.39% 9.64% 9.56% 8.48% 7.06%
5 | A00kVAnpara Sarnath ckt 2 12.39% 9.64% 9.56% 8.48% 7.06%

% Sensitivity = Change in Line Loading*100/Change in Generation




il

iii.

iv.

Logic for SPS

Contingency related to overloading of 400 kV Obra C-Obra B line

If 900<P1<1100- Automatic backdown at Obra C till P 1, becomes less than 900.

If P1>1100- Tripping of one Unit at Obra C.

Contingency related to overloading of 400 kV Anpara-Obra B line

If 900<P2<1000- Automatic backdown at Anpara C AND Anpara D till P2, becomes less than 900
If 1000<P2<1100- Tripping of one unit at Anpara C or D and automatic backdown of Generation of
remaining Unit of Anpara C AND Anpara D till P2, becomes less than 900

If P2>1100- Tripping of two units at Anpara C TPS AND Anpara DTPS and automatic backdown of
Generation of remaining Unit of Anpara C AND Anpara D till P2 , becomes less than 900

Where P1= Loading of 400 kV Obra C-Obra B line

P2 = Loading of 400 kV Anpara-Obra B line
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HPPTCL

(A State Govt. Undertaking)
Regd. Office: HimfedBhawan, New ISBT Road, Panjari, Shimla-171005
e Ph.:- 0177-2831283, 2A312R4 FAX:-0177-2831284
Web: - www.hpptcl.com (CIN):U40101HP2008SGC030950
(GSTIN):02AACCH1548M1ZP
Date 27 03[2024-
The

Member Secretary,

NRPC,

18-A, Shaheed Jeet Singh Marg, Katwaria Sarai,
New Delhi-110016

Sub: Review of SPS scheme No. SPS/NR/GEN/O1 SPS for reliable
evacuation of power from NJPS, Rampur, Sawra Kuddu, Baspa
Sorang and Karcham Wangtoo HEP- Regarding agenda for 49TCC &
72" NRPC.

Sir,

HPPTCL had submitted the subject cited agenda for inclusion in 216%
OCC committee vide email dated- 06.02.2024. The agenda item was not
included in 216™ OCC meeting. It is requested that matter may please be
placed in upcoming 49TCC & 72" NRPC for deliberations and
discussions. The agenda item is attached along with for necessary
action at your end please.

Yours Faithfully

ey

DGM (Plg & IT)

HPPTCL, Himfed Bhawan
Panjari, Shimla -05
dgmplgit.tcl@hpmail.in




Agenda: Review of SPS scheme No. SPS/NR/GEN/O1 SPS for reliable
evacuation of power from NJPS, Rampur, Sawra Kuddu, Baspa Sorang

and Karcham Wangtoo HEP.
BACKGROUND:

The System Protection Scheme is currently in operation i.r.o. reliable
evacuation of the generation of Sawra Kuddu, Rampur, Karcham, Baspa,
Sorang & Jhakri HEP, six outgoing circuits two from Jhakri/ Gumma, two
from Rampur and two from Karcham Wangtoo are being used to evacuate
power of these projects , which is adequate to take care of ‘N-1’ contingency
of outgoing lines from Karcham/Jhakri/ Gumma & Rampur. The total

injection of complex is as follows-

Sr. No. | Name of Project Capacity including
10% O/L

1. Baspa 330
2, Karcham Wangtoo 1200
3. Sorang 110
4. Nathpa Jhakri 1650
S. Rampur 453
6. Sawra Kuddu 122
7 Natwar Mori 66

8. Small IPPs replecting at Gumma 55

9. Max injection Wangtoo 150
10. Total 4136

The modelling of SPS under operation is as follows-

1. Case-1: Load on any of the lines at Jhakri, Rampur or Gumma towards

Nalagarh or Panchkula exceeds 850 MW.

Action: Trip 1 unit of Karcham Wangtoo HPS, 1 unit of Jhakri HEP, lunit
of Rampur HEP and 1 unit of Sawra Kuddu (Gumma) HEP.

¥



2. Case-2: 400 kV bus voltage at Karcham Wangtoo drops below 395 kV.
Action : Trip 2 units of Karcham Wangtoo HPS.

3. Case-3: Any two outgoing lines of Jhakri (Jhakri-Rampur or Jhakri
Gumma) or Rampur HPS (Rampur-Nalagarh D/C) or Gumma (Gumma-
Panchkula) trip except in case of tripping of one ckt of 400 kV Jhakri-Gumma
and one ckt of Gumma-Panchkula ckt or one ckt of Jhakri-Rampur and one

ckt of RampurNalagarh ckt.
Action-1: Trip 2 units of Jhakri
Action-2: 2 units of Rampur HPS and
Action-3: 2 units of Karcham Wangtoo HPS
Action-4: 2 units of Sawra Kuddu (Gumma) HPS

No need to trip 2 units of Sawra-Kuddu HEP in case of tripping of 400kV
JhakriGumma D/C as Sawra Kuddu generation will evacuate easily through

400 kV Gumma-Panchkula D/C.

4. Case-4: Both Karcham Wangtoo-Wangtoo(HP) lines trip or 400 kV
Wangtoo(HP)-Kala Amb and 400kV Wangtoo(HP)-Sorang trip.

Action: Trip 2 units of Karcham Wangtoo HPS.

5. Case-5: Power Flow of any outgoing line of Rampur or Jhakri or Gumma

Substation exceed by 800MW.

Action: Initiate the Alarm to the operators at Jhakri, Rampur, Karcham

Wangtoo, Sorang HEP & Sawra Kuddu HEP.

6. Case-6: Both 400kV Kala Amb-Abdullapur lines trip or 400 kV
Wangtoo(HP)- Kala Amb and 400kV Sorang HEP- Kala Amb trip.

Action: Trip 2 units of Karcham Wangtoo HPS & 1 unit of Sorang HEP.

The three corridors are as follows-

1. 400 kV D/C Jhakhri-Gumma-Panchkula- Abdullapur (Triple Snowbird)
2. 400 kV D/C Jhakri- Rampur- Nalagarh (Triple Snowbird)

A"



3. 400 kV Karcham Wangtoo- Wangtoo-Kala Amb- Abdullapur {Quad Moose)
4. 400 kV interconnecting line between Nathpa Jhakhri and Karcham
Wangtoo (Triple Snowbird).

As such there are two 400 kV D/C triple snowbird corridors to Nalagarh and
Panchkula respectively and One 400 kV Quad Moose Corridor to
Abdullapur/Kala Amb from Karcham Wangtoo interconnected with Jhakhri
through 400 kV D/C triple snowbird line. The triple snowbird lines under N-
1 contigency shall be sufficient to carry around 1500 to 1600 MVA power
at 45 Degree Ambient Temperature and 85 Degree conductor
temperature. The 400 kV Quad Moose has capacity to transfer 2100 MVA
to 2200 MVA at 45 Degree Ambient Temperature and 85 Degree conductor
temperature power under N-1 contigency. The limit of 850 MW load on any
of the 400 kV triple Snowbird line from Jhakri, Rampur or Gumma towards
Nalagarh or Panchkula seems to be on highly conservative side. It is therefore
proposed that these limits may be got reviewed keeping in view the overall

transmission system. Review of these limits can result in-

1. Removal/Revison of SPS from the generation complex of various HEPs in
the region thereby ensuring no loss of generation.

2. Avoiding construction of 400 kV Trasnmission line from 400/220 kV
Wangtoo Substation to Panchkula. (Planned for evacuation of Hydro
projects in upper Satluj Basin). This apart from savings on account of

Capital investement shall also save valuable R.O.W.

Proposal- Considering above it is proposed that SPS scheme No.
SPS/NR/GEN/O01 for reliable evacuation of power from NJPS, Rampur,
Sawra Kuddu, Baspa Sorang and Karcham Wangtoo HEP in state of
Himachal Pradesh may be got reviewed keeping in view present system

conditions.

>
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$-Hdl : sera@upsldc.org

U.P. State Load Despatch Centre Ltd.
UPSLDC Complex, Vibhuti Khand - 11
Gomti Nagar, Lucknow- 226010

E-mail:sera@upsldc.org Anne Xl
xure-

No: 2034 /SE(R&A)EE-II/ SPS Dated: - 15.06. 2024
SE (Operations), NRPC

18 — A SJSS Marg,

Katwaria Sarai, New Delhi,

110016. (seo-nrpc@nic.in)

Subject: - Additional Agenda for approval of Proposed System Protection Scheme (SPS) at

400kYV substation Jaunpur.

It is to inform that 2X315 MVA ICT at 400 kV substation Jaunpur is not N-1 compliant. In
order to ensure the reliability of said substation during peak demand. System Protection Scheme is

required. Proposed Logic for SPS of 2X315 MVA ICT at 400 kV substation Jaunpur is enclosed.

It is requested to kindly include Proposed SPS logic as an agenda of 220™ OCC meeting of

NRPC. so that the same may be discussed and approved.

Enclosure: As above A")‘ N\ pnre—

(Amit Narain)
Superintending Engineer (R&A)

No: /SE(R&A)/EE-I1/ SPS Dated: - 2024
Copy forwarded to via e-mail following for information and necessary action:-

1. Director (Operation), UPPTCL, 1 1" Floor, Shakti BhawanExtn.,Lucknow.

2. Chief Engineer (PSO), UPSLDC Vibhuti Khand — 11, Gomti Nagar, Lucknow.

3. Chief Engineer (Trans. South - East), U.P. Power Transmission Corporation Ltd.. 57.
George Town, Prayagraj - 211003.

4. General Manager. NRLDC 18-A. SJSS Marg,. Katwaria Sarai, New Delhi—110016.

5. Superintending Engineer (System Control). UPSLDC. Vibhuti Khand — II, Gomti Nagar,

(Amit\arain)

_ Superintending Engineer (R&A)

Lucknow.




Logic for proposed SPS (System Protection Scheme) for ICTs at 400kV Substation Jaunpur

Name of Tripping Logic-I Tripping Logic-II
Substation ICT Rating % Setting Time Delay |Priority of feeder for load cut off % Setting |Time Delay|Priority of feeder for load cut off
1. 132kV Machhalishahar 1. 132kV Machhalishahar
100-110% of 2. 132kV Mungrabadshahpur Above 110% 2. 132kV Mungrabadshahpur
315MVA ICT- | AR 5 sec 3. 220kV Bhadohi of rated 1500 msec | 3. 220kV Bhadohi
400kV 4. 220kV Azamgarh(ll) current 4. 220kV Azamgarh(ll)
Substation
Jaunpur 1. 132kV Machhalishahar 1. 132kV Machhalishahar
100-110% of 2. 132kV Mungrabadshahpur Above 110% 2. 132kV Mungrabadshahpur
315MVA ICT- I L 5 sec 3. 220kV Bhadohi of rated 1500 msec | 3. 220kV Bhadohi
4. 220kV Azamgarh(ll) current 4. 220kV Azamgarh(ll)
Overcurrent setting of ICTs at Jaunpur
Note-132kV Machhalishahar and 132KV M””_”@“___.Mﬂw
Mungrabadshahpur _N ”rmn_% to be charged in 15 full load (FL) OC trip time (in Sec)
i current
100% of FL Pickup
105% of FL 43.02346548
110% of FL 22.01532991
120% of FL 11.50012415
130% of FL 7.986157208 Q\
v

150% of FL 5.161265654

i




Tripping Details of 132 kV Chandak (PGCIL)-Almora Line

Annexure-XIlI

Name of line Almora End Chandak End
s.no| and CB No. Date/Time of Tripping & Closing Almora End Flag Fault Current Chandak End Flag Fault Current
132KV Chandak - Dist tecti 11=187.6 A
NG Trip - 14/09/2023  16.29 HRS Istance protection Backup O/C protection | 11=33 KA
Almora Line operated, Zone 1 Faultloop| 12=446.2A
1 CBNO- 72 Close - 14/09/2023 17.53 HRS Phase C.N _ Distance=24.28 1325559 A operated, 12 =1.44 KA
' Duration - 01.24 HRS ’ o s Distance= 66.79 KM 13=0.34 KA
CB NO. - 652 KM. IN=1.079 KA
132KV Chandak - 11=1.653 KA
AImoraaLr;n: Trip - 09/04/2024 17.08 HRS Distance protection 1 =228.7 A Backup O/C protection | IL1=1357.0 A
2 CBNO-~ 72 Close - 09/04/2024 19.03 HRS | operated, Fault loop A-C-N 3 __1 73'7 KA operated, Fault loop R-B| IL2 =233 .0A
) Duration - 01.55 HRS Distance - 21.05 KM T Distance - 85.27 KM | IL3 =1583.0 A
CB NO. -652 IN =1.305 KA
132KV Chandak - IL1=2425A IL1 =266 A
ar? @ Trip - 09/06/2024 16.07 HRS Distance protection Backup O/C protection
Almora Line IL2=193.8 A IL2 = 1450 A
3 CBNO- 72 Close - 09/06/2024 16.57 HRS operated, Zone 1 L3 = 429.1 A operated, IL3 = 1230.0 A
' Duration - 00.50 HRS Distance= 6.314 KM T Distance= 95.15 KM - '
CB NO. - 652 IN=9.374 A IN=7.0A
132KV Chandak - IL1= 2516 A IL1=270A
ar? @ Trip - 25/06/2024 16.43 HRS Distance protection Backup O/C protection
g | Almoraline |\ e 25/06/2024 17.26 HRS operated, Zone 1 IL2=149.6A operated IL2=1621 A
CBNO.- 72 , ' op ’ IL3= 394.1A P ’ IL3=1373.0 A
Duration - 00.50 HRS Distance= 10.39 KM Distance= 78.98 KM
CB NO. - 652 IN=9.679 A IN=7.0A




132KV CHANDAK (PGCIL)-PITHORAGARH LINE TRIPPING DETAILS

Pithoragarh
Name of line and CB Pithoragarh End |End Fault Chandak End
S.no [No. Date/Time of Tripping & Closing  [Flag Current Chandak End Flag Fault Current
132KV Chandak - 11=345A
o a?f? L?ne Trip - 04/05/2023 16.41 Distance & Backup O/C|, _ -~
1 CBNO g 22 HRS Close - 04/05/2023 17.53 Not Trip Nil & E/F protecton 3 : 2497 A
CB NO. - 752 HRS Duration - 1.12 HRS operated, B phase E/F IN = 1701 A
132KV Chandak -
bithora a?f? L?ne Trip - 14/06/2023  19.09 HRS Backup O/C protecton |[I1=1019A
2 CB NO g 7 Close - 14/06/2023 20.16 HRS Not Trip Nil operated, R phase 12=865A
CBNO. - 752 Duration - 1.07 HRS Distance - 173.73 KM |13 =268 A
11=710A
Trip - 08/05/2024  19.15 HRS Backup O/C protecton 122228 A
Close - 08/05/2024 20.09 HRS Not Trip Nil operated, Zone 1 3 : 910 A
132KV Chandak - |py c.B 72 Distance - 202.64 KM |~
3 Pithoragarh Line IN =289 A
CBNO.- 72
CB NO. - 752 11=713 A
Trip - 08/05/2024  20.27 HRS Backup O/C protecton 12 = 206 A
Close - 08/05/2024 20.44 HRS by Not Trip Nil operated , Zone 1 3 : 899 A
C.B74 and 22.48 by C.B 72 Distance - 204.89 KM IN =273 A
132KV Chandak - 11=864 A
o a?f? L?ne Trip - 3/06/2024  18.11 HRS Dir O/C B phase g A
4 CBNO g 22 Close - 03/06/2024 18.16 HRS Not Trip Nil protecton operated 3 : 1.08 KA
CBNO. - 752 Duration - 0.05 HRS Distance - 186.54 KM IN=92 A




Annexure-XIV

Status of Bus bar protection

. . Status of Bus bar protection(as .
Constituent Name |Name of Station P ( Expected date of revival(as reported)
reported)
Present Status
§20 Kv Sub;&anokn, Blocked due to more
amnagar, Roorkee elements added at 220
220 KV Sub Station, SIDCUL, Haridwar | <V Voltage level.
220KV Jhajhra, Dehradun Not commissioned yet
400KV Kashipur (220kV side) Available but Non operational 31-Mar-24 Work is under process.
Uttarakhand 220kv Haldwani Not Available 31 December 2024 Budget for FY 2023-24.
220kv Pantnagar Available but Non operational 31-Mar-24 Work is under process.
It has been Taken in
220kV Rishikesh Available but Non operational 31 December 2024 Budget for FY 2023-24.
It has been Taken in
220kV Chamba Not commissioned yet 31 December 2024 Budget for FY 2023-24.
220kV S/Stn and Operatiol Commissioned on 20.02.2023
220kV $/5tn Sec-52A, Gurgaon Not Installed 31.03.2024 Panel has been installed. Commissioning pending due to non- availability of shutdown.
220kV S/Stn Sec-1 Manesar and Operational Commissioned on 26.02.2023
220KV S/Stn Panchgaon and O Commissioned on 05.01.2024
220kV $/Stn Rewari Not Installed 31.03.2024 Material is not allocated so far. Installation will be carried out after allocation of
material.
31.03.2024
Panel has been installed. Work in progress on turnkey basis.
220kV s/stn Narnaul Not Installed Isolators of 220 kV TFs have to be replaced thereafter the work shall be completed.
220kV S/Stn Garh and O Commissioned on 28.10.2023
220 KV S/Stn Palwal Not Installed 30.06.2024 Panel has been installed. Commissioning is pending.
220 KV S/Stn Rangala Rajpur and O Commissioned on 22.06.2023
- 5 Nos. Peripheral relay of bus bar protection are defective. The same shall be
220 kV Unispur Installed but Non-Operational 31.03.2024 made operational by 31.03.2024.
. Existing Bus bar panel is of old and obsolete design. New Bus Bar protection
220 kV Nissing Installed but Non-Operational 31.03.2024 scheme panel has been drawn from the store & Commissioning& installation
are pending. The same shall be made operational by 31.03.2024.
220KV Pehowa Installed but Non-Operational 31.03.2024 Old & Obsolete, Allocation of New BBP and allied material awaited.
31.03.2024
220kV Kaithal Not Installed Control Cable for Bus-Bar Protection Scheme has been drawn from DD Stores, 220kV
Bus-Bar Protection panel is awaited.
31.05.2024 220 KV Bus Bar Protection Scheme will be installed / commissioned within 45 days after the
availability of the necessary material i.e 220kV Duplex, Directional, Bus Bar Cum Bus
Coupler C and R Panel, Auxiliary Voltage 220V DC (without SAS) required for
220 KV Sonepat Not Installed commissioning. It has been gathered from the P&M wing that the material is likely to be
available in DD stores by April 2024.

Haryana 15.03.2024 The 220KV C&R Panel for Bus Bar Protection has been drawn from DD Store on dated
20.04.2023 and the work for installation of Bus Bar protection scheme is under
progress.

220 KV REGC, Sonepat Not Installed Erection work & wiring work completed with all respect.
Testing of relays is pending at the end of Firm M/s Shifang and Bus Bar protection
scheme will be commissioned dt 15.03.2024.
220KV Jind and O Commi ned on dated 27.06.23.
220 KV Fatehabad and Operational Commissioned on dated 22.07.23
220 KV Hukmawali 30.10.2023 Bus-coupler CB defective & new panel withdrawn from DD store. Errection work under
Installed but Non-Operational "
progress & the same will be completed 31.08.23.
31.12.2024
The Siemens make Bus Bar protection Scheme installed at the time of commissioning of
. the substation went out of order. The higher authority decided to replace with new one.
Installed but Non-Operational
220KV Bhuna " | perali M/s Schneider make new Scheme was then allocated and drawn from DDS Ballabgarh
and installed at site, but while testing of same, three out of four relays of the Bus Bar
Panel found faulty for which matter is under pursuance with firm.
220 KV Sirsa Not Installed Not required being single source of supply
31.03.2024 i ion i i i
220 KV Rania Not Installed SE:)(:rena(e for Bus Bar Protection is sanctioned but C&R panel is not available in
220 KV Bhiwani Not Installed 31.03.2024 Bus Bar Protechon scher_ﬂe has been proposed in integrated planning meeting
and requirement of material have been generated in PR.
220kV Madanpur Not Installed 31.03.2024 m:t:::} is not allocated so far. Installation will be carried out after allocation of|
220KV Tepla Installed but Non-Operational 31.03.2024 allocation is awaited.
31.03.2024 The S/Stn. Is being constructed on turnkey, BBP has been installed. Commissioning is yet
i nstalled but Non-O, ' to be completed by the firm.
220kV Rajokheri nstalled but Non-Operationa Matter is taken up with bus-bar protection firm engineer for commissioning,
220kV_Charkhi Dadri and Operational commissioned on 31.01.2023
220kV Samaypur and O made operational on 23.12.2023
BBMB 220kV Dhulkote Not Installed
Not feasible
220kV Jagadhari Not Installed
220kV Barnala Not Installed
220kV Parichha Installed but Non-Operational 0.06.202:
220kV Partapur Installed but Non-Operational Jan-23
220KV Bareilly (400/220kV Bareilly) Installed but Non-Operational Dec-23 0Old panel capacity exhausted. New relay panel supplied & need to be
220kV Pi Installed and Operational commissioned on 28.10.2023
220kV Amariya Installed and Operational commissioned on 15th July 2023
220kV Installed and Operational commissioned on 02.03.2024
220kV New Tanda Installed and Operational commissioned on 20.04.2024
220kV i Installed but Non-Operational 0.06.2024 Cable partially received, work will start_soon
220kV Aijijpur Installed but Non-Operational 1. HV side 220kV CT of 160MVA T/F-I & Il has bot proper ratio for bus bar
220kV Nirpura Installed but Non-Operational Jan-23
220kV IITGNL Installed but Non-Operational Mar-23
220kV Rampur Installed but Non-Operational 1.03.2024
220kV Barahua and Operational made operational on 28.01.2024
220kV Bansi Installed and Operational commissioned on 10th August 2023
220 KV S/S Azamgarh-2(Bargahan) Installed and Operational made on 28.01.2024
220kV Chandausi Installed and Operational made operational on 13.10.2023
220kV Rasara Not Installed
220kV Rampur Installed but Non-Operational Jun-24 1) Central unit of bus bar protection faulty
2) Bus bar relay fefective of 100MVA T/F-IIl
220kV Sec. - 148, Noida Installed but Non-Operational 1.01.2024 Work has been completed. Testing is due.
220KV sec. 38A, Botanicla Garden Not Installed Panel allotment pending
220KV sec.-62, Noida Installed and Operational made i on 12.10.2023
220kV Dadri Installed but Non-Operational Apr-24 Wiring work has been completed.BB relay testing is due.




400kV S/S Agra

Installed and Operational

commissioned on 13th September 2023

upP 220kV S/S Bah Not Installed Requirement sent to design circle, awaited fro allotment.
220kV Sirsaganj Not Installed Requirement sent to design circle, awaited fro allotment.
220kV S/S Farrukhabad (New) Installed and Operational commissioned on 25th August 2023
220kV Boner Installed and Operational commissioned on 19.03.2024
[220kV Kasganj (Soron) Installed and Operational
220KV Khai Installed but Non-Operationa 30.04.2024 New 160MVA transformer-3 is not configured with bus bar
220kV Kidwainagar Installed but Non-Operationa
220kV Chhata Installed but Non-Operationa 30.04.2024 New 160MVA transformer-3 is not configured with bus bar
[220kV Harduaganj Installed but Non-Operationa 1.12.202
220kV Lalitpur and Operational commissioned on 09.02.2024
220kV Mahoba Installed but Non-Operational Relay is faulty since 29.01.2024
220kV Sarnath Installed but Non-Operational Nov-23
220KV Sirathu, K; Not Installed Mar-23
220kV. ion Fatehpur Installed and Operational Operational
220kV S/S Bhelupur Not Installed Radial feeder
220kV Hardoi Road, Lucknow Installed and Operational commissioned on 08th October 2023
220kV CG City, Lucknow Installed but Non-Operational 1.05.2024 Agency M/s. Electro Power is decided.
220kV Barabanki Installed but Non-Operationa 1.05.2024 Agency M/s. Electro Power is decided. 02 no. Peripheral unit found defective.
220kV Kursi Road, Lucknow Installed but Non-Operationa 1.05.2024 Retrofitting work of auxilliary relay completed. Dut to non-functioning of new
220kV BKT, Lucknow Installed but Non-Operational 1.05.2024 LOl issued on Dt. 28.02.24
220kV Gomti Nagar, Lucknow Installed but Non-Operational 1.05.2024 Agency M/s. Electro Power is decided.
400 KV Substation Sarnath Installed and Operational Now operational
220kV S/S Raija Talab Installed but Non-Operationa May-24 Relay Defective, concern firm service engineer is awaited
20KV S/S Harahua Installed but Non-Operational Jun-24 NOT COMMISSIONED
220kv Rewa Road Installed but Non-Operationa Jun-24 Due to Isolator & CB status not Proper. Informed to Transmission wing but
220kV S/S Sahupuri Installed but Non-Operationa Jun-24 Defective, Requirement for New panel has been raised, not received from
220kv Robertganij partillay operational May-24 Line and bus coupler and T/F-I under cover but T/F-Il not cover
220KV S/S Mirzapur Not Installed Jun-24 Bubar Protection Panel has been Recived, construction of
220kV Chamba and O ned in Jan-2024
220kV MattaSidh Installed but Non-Operational 31.03.2024 Work in under progress
HP 220kV kangoo Installed but Non-Operational
220kV Nangal Installed but Non-Operational
220kV Katha Baddi Installed but Non-Operational
220 KV S/S Kotlisurat Malhi Not Installe
220 KV S/S Maur Not Installe
220 KV S/S Science city. Not Installe:
220 KV S/S Banga Not Installe
Punjab 220 KV S/S Hoshiarpur Not Installed 30.06.2024 Commissioning is in process.
220 KV S/S Goraya Not Installed
220 KV S/S Badhni kalan Not Installed
220 KV S/S Bhari Not Installed
220 KV S/S Bhawanigarh Not Installed
765 KV GSS Phagi Installed but non operational CU of Alstom make Bus-Bar is defective. Purchas case will be taken up
As M/s ER did not finished the project, so it was awarded to M/s Kaycee infra on
220 kV GSS Vatika Not installed risk-cost basis , however the bus bar scheme has not been commissioned yet.
Matter has been taken up with firm
220 kV GSS Niwana Not installed To be commissioned shortly
220 KV GSS Alwar Not installed Jun-24 Cg defective in existing ABB make Bus bar Scheme. Matter has been taken up
with firm
220 kV GSS Bansur Not installed To be commissioned shortly
220 kV GSS Behror Not installed To be issi shortly
220KV GSS Hindaun Not installed To be commissioned shortly
220KV GSS Dooni Not installed To be issi shortly
220KV GSS Bhawanimandi Not installed commissioned
220 KV GSS Sakatpura, Kota Not installed Work is pending on the part of M/s GE and S.E. (T&C), RVPN, Kota due to
' defective Central Control Unit. CU will be send to firm for repair
Isolator status of in 87BB of respective 220 KV bay No. 213,214, 215 & 216
400 KV GSS Ajmer (220 KV BUS) Installed but non operational was not avaliable due to this 220 KV Main Bus-bar-II is out of ckt. work
under progress
. New Bus Bar protection commissioning work is ongoing of M/S Danish. Case has
220 kV GSS, Beawar Not installed .
been taken up with firm
N New Bus Bar protection commissioning work is ongoing of M/S Danish. To be
220KV GSS Jethana Not installed o
commissioned shortly
Jun-24 due to problem in Central Unit Relay (87CU) Since 28.01.2022, CU has been
220 KV GSS Kuchaman City Installed but non operational removed due to defective & replacement / repair under process at GSS Part.
Case has been taken up with firm
N New Bus Bar protection commissioning work is ongoing of M/S Danish. To be
220 KV GSS Bherunda Not installed o
commissioned shortly
. New Bus Bar protection commissioning work is ongoing of M/S Danish. To be
220 KV GSS Kuchera Not installed o
commissioned shortly
New Bus Bar Scheme has been proposed and approved for replacement from
220 KV GSS Reengus Installed but non operational defective Bus-Bar Scheme. The Replacement work will be carried out by firm
shortly
Rajasthan 220 KV GSS Laxmangarh Not installed Commissioned
The newly Bus bar protection scheme has been proposed and approved for
220KV GSS Khetri Nagar Installed but non operational replacement of deffective bus bar scheme. hence the work of replacement will
be carried out by the firm shortly
400 KV GSS, Babai Installed but non operational PU of 315 MVA ]FIT—II] is defective with error code 0X83720007. Matter has
Jun-24 been taken up with firm
220 KV GSS Chittorgarh Installed but non operational AI! baY units of the BUS BAR scheme are defective. Matter has been taken up
with firm
400 KV GSS BHILWARA(220 KV BUS) Installed but non operational BAY UNIT OF 220 KV TBC DEFECTIVE. Matter has been taken up with firm
220 KV GSS MANDALGARH Not installed commissioned
220KV GSS Debari Not installed Going to be install/ .
commission new bus bar protection scheme supply by Danish.
220KV G5 Amberi Not installed Going to be install/ .
commission new bus bar protection scheme supply by Danish.
220KV GSS Madri Not installed Going to be install/ .
commission new bus bar protection scheme supply by Danish.
400 KV GSS Surpura (Jodhpur) 220 KV__|Installed but non operational Allotted & Panel Received
400 KV GSS Akal (Jaisalmer) 220 KV BUS |Installed but non operational One PU defective. Case has been taken up with firm
220 KV GSS Jodhpur Installed but non operational A&FS and TS issued. Case has been send for approval
220 KV GSS NPH Jodhpur Not installed To be commissioned shortly
220 KV GSS Badisid Not installed Jun-24 Allotted & Panel Received. To be commissioned shortly
220 KV GSS Bhadla Not installed Allotted & Panel Received. To be commissioned shortly

220 KV GSS Pali
220 KV GSS Ramgarh

Installed but non operational
Not installed

220 KV GSS Balotra

Installed but non operational

220 KV GSS Sayla

Not installed

400 KV GSS Bikaner 400 KV BUS

Installed but non operational

220 KV GSS Ratangarh

Not installed

220 KV GSS Sujangarh

Not installed

220 KV GSS Halasar

Not installed

220 KV GSS Tehandesar

Not installed

220 KV GSS Rawatsar

Not installed

New bays to be incorporated and GPS defective. work under progress

Allotted & Panel Received. To be commissioned shortly

Isolator status issue. work under progress

Allotted & Panel Received. To be commissioned shortly

Not operational (Areva Make) Communication fiber error. Matter has been taken

Allotted & Panel Received. To be i shortly
Allotted & Panel Received. To be commissioned shortly
Allotted & Panel Received. To be i shortly

Allotted & Panel Received. To be commissioned shortly

Allotted & Panel Received. To be commissioned shortly




Annexure-l
Annexure-XV

Status of protection relay type

Constituent

Name of Station Element Name Present Status Remark
Name

SIDCUL line

220kV Rishikesh i
Uttarakhand shikes Chamba ||.ne Main-Il is not installed

Dharasu line-2

220kV Chamba Rishikesh line
HP 220kV MattaSidh 220KV transformer bank-1 & 2 |Static relay

220 kV GSS Sanganer 220 kV HEERAPURA Static

220 KV HEERAPURA Static
220 kV GSS Phulera

220 kV Makrana Static

220 kV Heerapura Static
220 KV GSS CHOMU

220 kV Reengus Line Static

220 kV Manoharpur Line Static
220 kV GSS Kukas

220 kV Alwar Line Static

220 kV SawaiMadhopur Line Static

220 kV Bassi-I Line Static
220kV GSS Dausa 220 kV Bassi-ll Line Static

220 kV Alwar Line Static

220 kV Mandawar Line Static
220KV BHARATPUR GSS 220 KV DHOLPUR Static
220 KV GSS SAKATPURA 220 kV ANTA(NTPC) Static

220 kV BARAN Static
220 KV DAHRA

220 kV SAKATPURA Static

220 kV RANPUR Static
220KV GSS MODAK

220 kV Jhalawar Static
220 KV GSS JHALAWAR 220 kV Modak Static
220KV GSS HINDAUN 220KV Sikrai Line Static relay defective

. 220KV GSS DHOLPUR 220 kV DCPP Static
Rajasthan

220 KV GSS Reengus 220 KV Laxmangarh Static

220KV NOKHA Static
220 KV GSS Nagour

220KV KUCHERA Static
220KV GSS Kankroli 220 KV PGCIL-I Static
220 KV GSS SIROHI 220 KV (400) KV PGCIL Bhinmal |Static
220 KV GSS SIROHI 220 KV Jalore Static
220 KV GSS BHINMAL 220 KV (400) KV PGCIL Bhinmal-I |Static
220 KV GSS BALI 220KV Sirohi Static

220 KV STPS-I Static
220 KV GSS Suratgarh 220 KV STPS-II Static

220 KV Hanumangarh Line Static
220 KV GSS Sri Ganganagar |220 KV Hanumangarh Line Static
220 KV GSS Hanumangarh  |220 KV Suratgarh Static
220KV GSS Ratangarh 220KV Rawatsar Static
220KV GSS Ratangarh 220KV Halasar Static
220KV GSS Ratangarh 220KV InterConnector-I Static
220KV GSS Ratangarh 220KV InterConnector-Il Static
220KV GSS Sujangarh 220KV Ratangarh Static
220 KV GSS Bikaner 220 KV Badnu Line Static
220 KV GSS Bikaner 220 KV Interconnector-I Line Static
220 KV GSS Bikaner 220 KV Spare Line Static

220kV Madanpur

220/66kV 100 MVA PTF T-1

Electromechanical

Working properly, need to be replace with numerical relay

220/66kV 100 MVA PTF T-1 A

Electromechanical

Working properly, need to be replace with numerical relay

220kV Bus-Coupler

Backup relay -Numerical
all other relays are Electromechanical

Working properly, need to be replace with numerical relay

220/66kV 100 MVA PTF T-1 A

Electromechanical Execept Differential relay (Numerical)

Working properly, need to be replace with numerical relay

220 KV S/Stn Shahbad

100 MVA 220/66 KV T/F T-1

Electrostatic

Working properly, need to be replace with numerical relay

220 KV Bus Coupler

Electrostatic

Working properly, need to be replace with numerical relay

Incomer of 220/66 KV T/F T-1

Electrostatic

Working properly, need to be replace with numerical relay

Incomer of 220/66 KV T/F T-2

Electrostatic

Working properly, need to be replace with numerical relay

220 KV S/STnTepla

220KV Bus Coupler

Electromechanical

Working properly, need to be replace with numerical relay

220KV S/Stn Jorian

220KV Jorian -DCRTPP Ckt-1

Main-1 & Main-2 = Numerical all other Electromechanical

Working properly, need to be replace with numerical relay

220KV Jorian -DCRTPP Ckt-2

Main-1 & Main-2 = Numerical all other Electromechanical

Working properly, need to be replace with numerical relay

220KV Jorian -Shahbad Ckt-1

Main-1 & Main-2 = Numerical all other Electromechanical

Working properly, need to be replace with numerical relay

220KV Jorian -Shahbad Ckt-2

Main-1 & Main-2 = Numerical all other Electromechanical

Working properly, need to be replace with numerical relay

220KV Jorian -Abdullapur Ckt-1

Main-1 & Main-2 = Numerical all other Electromechanical

Working properly, need to be replace with numerical relay
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Haryana

220KV Jorian -Abdullapur Ckt-2

Main-1 & Main-2 = Numerical all other Electromechanical

Working properly, need to be replace with numerical relay

220/66, 160MVA T/F T-1

Defferntial Relay = Numerical all other Electromechanical

Working properly, need to be replace with numerical relay

220/66, 100MVA T/F T-2

All Electromechanical

Working properly, need to be replace with numerical relay

220/66, 100MVA T/F T-3

Defferntial & REF Relay = Numerical all other
Electromechanical

Working properly, need to be replace with numerical relay

220 kv Salempur

220 KV BAKANA-SALEMPUR CKT-|
|

All electromechanical type,except DPR relays

Working properly, need to be replace with numerical relay

220 KV BAKANA-SALEMPUR CKT-
]

All electromechanical type,except DPR relays

Working properly, need to be replace with numerical relay

220 KV SALEMPUR-NISSING CKT-I

All electromechanical type,except DPR relays

Working properly, need to be replace with numerical relay

220 KV SALEMPUR-NISSING CKT-
]

All electromechanical type,except DPR relays

Working properly, need to be replace with numerical relay

220 KV BUS-COUPLER

All electromechanical type

Working properly, need to be replace with numerical relay

220/66 KV 100MVA T/F T-l

All electromechanical type,except Differential relays

Working properly, need to be replace with numerical relay

220/66 KV 100MVA T/F T-2

All electromechanical type,except Differential relays

Working properly, need to be replace with numerical relay

TS Division Karnal

220kV Nissing-PTPS Ckt-I

All electromechanical type,except DPR relays

100 MVA 220/132kV T-8

All electromechanical type,except Differential relay

Differential relay replcaed with Numerical type

220 kV Bus-coupler

All electromechanical type

C&R panel will be replaced soon

220 KV DCRTPP-UNISPUR CKT-I

All electromechanical type,except DPR relays

220 KV DCRTPP-UNISPUR CKT-II

All electromechanical type,except DPR relays

220 KV KARNAL-UNISPUR LINE

All electromechanical type,except DPR relays

220/132 KV 100 MVA T/F T-1

All electromechanical type,except R.E.F & Differential relay

220/132 KV 100 MVA T/F T-2

All electromechanical type,except R.E.F & Differential relay

220/132 KV 160 MVA T/F T-4

All electromechanical type,except R.E.F & Differential relay

220kV S/Stn Palla

100MVA 220/66kV T-1

REF & backup Electromechnical

100MVA 220/66kV T-2

REF & backup Electromechnical

100MVA 220/66kV T-7

Diff & Backup lectromechnical and REF static

220KV Palla - Sector 78

backup Electromechnical

220kV Palla - FGPP ckt-Il

backup Electromechnical

220 kV S/Stn. Pali

100 MVA 220/66 kV T-1

REF & backup Electromechnical

100 MVA 220/66 kV T-3

REF & backup Electromechnical

220 kV Pali-BBMB Samaypur Ckt
1

backup Electromechnical

220 kV Pali-BBMB Samaypur Ckt
2

backup Electromechnical

220 kV Pali-Sector 46 Ckt 1

backup Electromechnical

220 kV Pali-Sector 46 Ckt 2

backup Electromechnical

220 kV Pali-Sector 65 Ckt 1

backup Electromechnical

220 kV Pali-Badshahpur Ckt 2

backup Electromechnical

220 kV Pali-Sector 56 Ckt 1

backup Electromechnical

220 kV Pali-Sector 56 Ckt 2

backup Electromechnical

220kV S/Stn Palwal

220/66kV 160MVA T-1 T/F

REF & backup Electromechnical

220/66kV 100MVA T-2 T/F

Diff, REF & Backup Electromechnical

220kV Prithala Palwal Ckt |

backup Electromechnical

220kV Prithala Palwal Ckt I

backup Electromechnical

220kv S/Stn. Sector 52A
GGM

NUMERICAL RELAY qty 02 and electromechanical gty 01

LINE IS PROVIDED WITH 2 MAIN NUMERICAL DPR AND 01

Sec 56-Sec 52A ckt 1 (backup) ELECTROMECHANICAL FOR BACKUP

NUMERICAL RELAY gty 02 and electromechanical qty 01 LINE IS PROVIDED WITH 2 MAIN NUMERICAL DPR AND 01
Sec 56-Sec 52A ckt 2 (backup) ELECTROMECHANICAL FOR BACKUP

NUMERICAL RELAY qty 02 and electromechanical gty 01 LINE IS PROVIDED WITH 2 MAIN NUMERICAL DPR AND 01
Sec 72-Sec 52A (backup) ELECTROMECHANICAL FOR BACKUP

Sec 57-Sec 52A

NUMERICAL RELAY qty 02 and electromechanical gty 01
(backup)

LINE IS PROVIDED WITH 2 MAIN NUMERICAL DPR AND 01
ELECTROMECHANICAL FOR BACKUP

220KV S/Stn. Sonepat

(Diff.-3 , REF-3, O/C/E/F-4, Electromechnical Relays

The electromechanical differential and DPR are not available in
the store. However, the same shall be replaced after availability

in the store.

220kV Rohtak (REF-2, O/C/E/F-12) Electromechnical Relays
400 KV MORADABAD - RAMPUR
LINE LBB- ABB(RAICA) / STATIC UNDER PGCIL
400KV s/s 400 KV MORADABAD - KASHIPUR LBB- English Electric(CTIG) / Electromechnical
Moradabad LINE
400 KV, TRANSFER BUS LBB- English Electric(CTIG) / Electromechnical
400 KV, BUS COUPLER LBB- English Electric(CTIG) / Electromechnical
220kV S/S 220/132kV 200MVA TRANSFORMER: . N
BARAUT 1 REF Protection - Electromechanical
220kV S/S 220/132kV 160MVA . .
BAGHPAT TRANSORMER-1 Backup (L.V. Side) - Electromechanical

220 kV KHURJA

220/132Kv 200MVA Transformer-
|

REF-Static

220 kV DEBAI

220/132Kv 100MVA Transformer-|

Numerical

220 kV Jahangirabad

220/132Kv 160MVA Transformer-
|

REF-Static

400KV S/S MURAD NAGAR

220KV LONI LINE

0/C & E/F RELAY IS ELECTROMECHANICAL.

220KV FARID NAGAR LINE

0/C & E/F RELAY IS ELECTROMECHANICAL.

220KV INTER CONNECTOR-I
MURAD NAGAR LINE

0/C & E/F RELAY IS ELECTROMECHANICAL.

220KV INTER CONNECTOR-II
MURAD NAGAR LINE

0/C & E/F RELAY IS ELECTROMECHANICAL.

220KV SAHIBABAD LINE

0/C & E/F RELAY IS ELECTROMECHANICAL.

Will be replaced by July24




up

220KV PRATAP VIHAR LINE

0/C & E/F RELAY IS ELECTROMECHANICAL.

220KV TBC

0/C & E/F RELAY IS ELECTROMECHANICAL.

400KV TBC

0/C & E/F RELAY IS ELECTROMECHANICAL.

400KV ALIGARH LINE

LBB RELAY IS ELECTROMECHANICAL.

400KV ATOUR LINE

LBB RELAY IS ELECTROMECHANICAL.

220KV S/S MURAD NAGAR 220KV BUS COUPLER O/C RELAY IS ELECTROMECHANICAL

400KV $/ Gorakhpur 400KV TBC Electromechan!cal
220KV TBC Electromechanical

220KV S/S Barahua 220KV PGCIL Back up relay electromechenical

220KV /S Basti 220 KV Basti Tanda line 67N(.ZTJMlZ)(FIectromechanlcal) i
63MVA Transformer-II HV Side directional o/c&e/f(Electromechanical)

400 KV SS Kasara,Mau

200MVA, 400/132KV ICT-1st

REF & Over flux relay Electromechanical

200MVA, 400/132KV ICT-2nd

REF & Over flux relay Electromechanical

220 KV SS Substation

) 160 MVA ICT -1 Electromechanical( EE Make) Replaced with Siemens make numerical relay on 16.10.2023
Hafizpur Azamgarh
. process of replacing electrochemical relay with numerical relay
220kV Khara Electromechanical o L
has been started, it will be completed within 2-3 months.
220kV Gokul 160MVAICT-1 Electromechanical (Diff and 0/C) New panels are available at S/s and replacement work is under
220kV Meetai 200MVA ICT-1 Electromechanical (E/F and O/C), Diff:Static process
200MVA ICT-2 Electromechanical (E/F and O/C), Diff:Static
220kV Atrauli 160MVA ICT-1 Electromechanical + Numerical .
Tender process is complete.
160MVA ICT-2 Electromechanical + Numerical
220kV Mainpuri 160MVA ICT-1 Electromechanical(REF) + Numerical New panels are available at S/s and replacement work is under
160MVA ICT-2 Electromechanical(REF) + Numerical process
220kV Panki 220kV Bus coupler Electromechanical Under process
400KV S/S Sultanpur 240 MVA ICT-Il Non Numerical
50 MVAR Obra Line Reactor Non Numerical
220kV S/S Sultanpur 220kV B/C Non Numerical
160 MVA T/F- Non Numerical

NPCIL

Procurement of Numerical relay is in progress for replacement of

220kV RAPPC 220KV Anta line Backup relay: Static relay(RAPDK3) . .
Static relay (Backup protection).
NAPP-SAMBHAL Main-2 distance protection is under procurement. ECD- June2024;
NAPP-SIBHOLI Main-2 distance protection is under procurement. ECD- June2024]
220KV NAPP NAPP-DIBAI Main-2 distance protection is under procurement. ECD- June2024

NAPP-KHURJA

NAPP-ATRAULI

Main-2 distance protection is under procurement. ECD- June2024




Annexure-XVI

Grid event at 220kV Kunihar, Baddi & Upperla Nangal complex
S. Date of grid Time S/s affected Load of HP
No | event affected
1 02.02.2024 15:37hrs & 220kV Kunihar, Baddi 785MW
15:34hrs
2 08.02.2024 10:41hrs 220kV Kunihar 525MW
3 16.02.2024 11.30hrs 220kV Kunihar, Jeori 400MW
4 18.05.2024 21:32hrs 220kV Kunihar, Baddi, 640MW
Upperla Nangal
5 14.06.2024 23:16hrs 220kV Kunihar, Baddi, 296 MW
Upperla Nangal
6 16.06.2024 15:56hrs 220kV Kunihar, Baddi, 240MW
Upperla Nangal




AnnexV
Annexure-XVII

Status of Recording Instruments (220kV & above stations)

Disturbance Recorder/Station
Sr. No Station Name Voltage Level Standardisation (Yes or No) Time Sync (Yes or No) Remarks
Event logger healthy (Yes or No)
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" STcl PUNJAB STATE TRANSMISSION CORPORATION LIMITED
p— ( Punjab Govt. Undertaking, Regd. Office - PSEB Head office, The Mall, Patiala )

PUNJAB STATE TRANSMISSION
CORPORATION LIMITED

OFFICE OF THE Addl. S.E, Protection &OS Division, Ludhiana
(Phone & FAX — 0161-2462303, E mail — srxen-prot2-ldh@pstcl.org)

Memo No. — 2448 Dated — 11-06-2024

To

SLDC - Punjab,
Ablowal, Patiala

Subject : Regarding Station Event Logger at 220 kV Substation PSTCL
Dhandhari Kalan

In reference to the subject cited matter it is intimated that:-

a) This substation is about 40 years old and is conventional type. So there is no
Station Event Logger installed at this substation. However, case has been prepared
for implementation of Substation Automation System (SAS). It will take about 3
months to install Station Event Logger at 220 kV Substation Dhandari Kalan.

b) The PMU will be installed at this substation under URTDSM Project and

requirement has been sent to Powergrid.

This 1s for your kind information and further action please.

Addl S.E
Protection & OS
O/o EIC/ P&M
PSTCL, Ludhiana



p STCI PUNJAB STATE TRANSMISSION CORPORATION LIMITED
( Punjab Govt. Undertaking, Regd. Office — PSEB Head office, The Mall, Patiala )
R OFFICE OF THE Addl. S.E, Protection &OS Division, Ludhiana
(Phone & FAX - 0161-2462303, E mail — srxen-prot2-ldh@pstcl.org)

Memo No.- 2615 Date- 21-06-2024
To

Power Controller
SLDC, Ablowal
Patiala

Subject : Protection clearance of 220 kV PSTCL Mansa — PTCL (400 kV Patran)
Circuit
In reference to the subject cited matter it is intimated that Carrier Inter-

tripping for 220 kV PSTCL Mansa — PTCL (400 kV Patran) circuit is working and
End to end protection testing has been done. All the relay settings are as per
NRPC/NRLDC guidelines. 220 kV  PSTCL Mansa — PTCL (400 kV Patran) circuit is
clear for charging from protection point of view.

Moreover, this substation is about 40 years old and is conventional type. So there is no
Station Event Logger installed at this substation. However, case has been prepared for
implementation of Substation Automation System (SAS). It will take about 3 months
to install Station Event Logger at 220 kV Substation Mansa.

The PMUs will be installed at this substation under URTDSM Project and requirement
has been sent to Powergrid.

This 1s for your kind information and further action please.

Addl S.E
Protection & OS
PSTCL, Ludhiana

2616-217
21-06-2024
C/C:
1. Dy. C.E/P&M, PSTCL, Bathinda

2. Sr. Xen/P&M, PSTCL, Bathinda



p STCI PUNJAB STATE TRANSMISSION CORPORATION LIMITED
( Punjab Govt. Undertaking, Regd. Office — PSEB Head office, The Mall, Patiala )
R OFFICE OF THE Addl. S.E, Protection &OS Division, Ludhiana
(Phone & FAX - 0161-2462303, E mail — srxen-prot2-ldh@pstcl.org)

Memo No.- 2618 Date- 24-06-2024
To

Power Controller
SLDC, Ablowal
Patiala

Subject : Protection clearance of 220 kV PSTCL Sunam — PTCL (400 kV
Patran) Circuit
In reference to the subject cited matter it is intimated that Carrier Inter-

tripping for 220 kV  PSTCL Sunam — PTCL (400 kV Patran) circuit is working and
End to end protection testing has been done. All the relay settings are as per
NRPC/NRLDC guidelines. 220 kV  PSTCL Sunam — PTCL (400 kV Patran) circuit is
clear for charging from protection point of view.

Moreover, this substation is about 40 years old and is conventional type. So there is no
Station Event Logger installed at this substation. However, case has been prepared for
implementation of Substation Automation System (SAS). It will take about 3 months
to install Station Event Logger at 220 kV Substation Sunam.

The PMUs will be installed at this substation under URTDSM Project and requirement
has been sent to Powergrid.

This 1s for your kind information and further action please.

Addl S.E
Protection & OS
PSTCL, Ludhiana

2619-20
24-06-2024
C/C:
1. Dy. C.E/P&M, PSTCL, Patiala

2. Sr. Xen/P&M, PSTCL, Patran



IR IR U S dRUNe fafies
U.P. POWER TRANSMISSION CORPORATION LIMITED

Prterd SRR e ‘%% Office of the Executive Engineer
e 400 oo TP woE S _— Electricity 400 KV Sub-Station Division
30Y0 W@W‘@ﬁﬁ feto % - o g U.P. Power Transmission Corporation Ltd.
SerdD, S+ (S0W0)—209801 BPPTCI DahiChowki, Unnao (U.P.)-209801
AN 0 (HIITe): 09450909439 / GSTIN No. 09AAACUS8823E1Z9/ E-mail : ee400unnao@upptcl.org

TS/ Ref. No. 247 /50YS0SI030 / ESDU / f&id / Dated : 22.04.2024
UNDERTAKING

It is to bring to your kind notice that a P.O0. from
Chief Engineer (T.C) U.P.P.T.C.L, Lucknow, Dated 19.04.2024 has been placed on
M/s GE T&D India Ltd. Chennai for deputation of SCADA Engineer for following
works :-
1. updating (re-name) the name of 400 KV Unnao-Lucknow line to 400 KV Unnao-
Mohanlalganj line in station event logger at 400 KV Sub-Station Unnao.
2. To resolve the issue of some trouble in software of station Fvent Logger at 400
KV Sub-Station, Sarojininagar, Lucknow.
I Undertake to get the above work completed at 400 KV Sub-Station
Unnao and 400 KV Sub-Station, Sarojininanag, Lucknow within 4 Weeks. It is
requested to kindly issue the charging code for 500 MVA, 400/220/33 KV
transformer at 400 KV Sub-Station Unnao.

2-24
2

Executed Engineer
Electy. 400 KV Sub-Station Div.
Dahi Chowki, Unnao




Annexure-XVIII

1. Tripping of generating units during the load loss event on 17" June 2024:

Sr. Generating unit Control Gen Loss | Reason of Tripping / Relay
No. area/Owner (MW) flags
660 MW Lalitpur TPS - uUpP Tripped on high boiler
1 UNIT 2 631 pressure
HP /JSW On SPS operation (case 2:
250 MW Karcham voltage less than 395kV);
Wangtoo HPS - UNIT 2 & Voltage dropped to 382kV
2 4 560 at Karcham HEP
135 MW Rajwest (IPP) Rajasthan/ Turbine problem (exact
3 LTPS - UNIT 1 RVUNL 133 detail yet to be received)
HP / HPPCL Tripped on over frequency
50 MW Sainj HEP - UNIT (protection setting yet to be
4 1&2 99 received)
126 MW Bhakra HPS HP / BBMB Tripped on field(excitation)
5 (Left) - UNIT 5 failure
157 MW Bhakra HPS HP / BBMB Tripped on overcurrent
6 (Right) - UNIT6, 8 &9 586 protection operation
7 250 MW Panipat TPS - Haryana/ 230 Tripped on backup
UNIT 8 HPGCL impedance protection.
Punjab / PSPCL O/C protection operation
8 150 MW RSDPH - UNIT 4 135 (51GA). Pole slip relay(78).
Auxiliary overflux relay
(88x).
Mahan Unit 1 & 2 (660
9 MW each) WR (ADANI) 1117 Over Frequency
OTPC Palatana (363 MW
10 | each) NER (OTPC) 418 Over Frequency




Annexure-XIX

Tripping events to be discussed in 51st PSC Meeting
Category Loss of generation / loss of]
of Grid Outage load during the Grid |  Fault
Disturban " Event Disturbance
S.No. ce lame of Elements Affected Owner/ (As reported) Clearanc
(Tripped/Manually opened) Area Agency etime (in
(GD-1to Date Time Generation | Load Loss | ™)
GD-V) Loss(MW) | (MW)
1)220 KV Sarna(PS)-Dasuya(PS) (PG) Ckt-1
2)220 KV Sarna(PS)-Dasuya(PS) (PG) Ckt-2
3)220 KV Sarna(PS)-Udhampur(PDD) (PDD) Ckt
4)220 KV Sarna(PS)- Hiranagar(PDD) (PG) Ckt
5)220 KV Kishenpur(PG)-Sarna(PS) (PG) Ckt-1 i)As reported, at 07:10 hrs, 220kV side R-Ph CT of 220/132KV Auto T/F-1 at Sarna(PS) blasted which created bus fault at both the 220KV buses at Sarna(PS)
6)220 KV Kishenpur(PG)-Sarna(PS) (PG) Ckt-2 ii)Bus-bar protection is not available at Sarna(PS). Hence, all the 220kV to Sarna(PS) 4 protection operation at Sarna(PS) end and lines tripped from remote ends on zone-2 protection operation.
7)220 KV Sarna(PS)- Wadala(PS) Ckt-1 DD, PSTCL, From DR at Sarna(PS), it was observed that zone-4 operated after a delay of ~500ms.
1 GD-1 8)220 KV Sarna(PS)- Wadala(PS) Ckt-2 Punjab PG’C\L " 4-May-24 07:10  |iii)Due to tripping of all the 220KV lines connected to Sarna(PS), complete blackout occurred at 0 90 560
9)220 KV Sarna(PS)- Wadala(PS) Ckt-3 iv)As per PMU at Kishenpur(PG), R-N phase to earth fault with fault clearing time of 120ms followed by R-B phase to phase fault converted to R-Y phase to phase fault with delayed fault clearing time of 560ms is observed.
10)220 KV Sarna(PS)- Wadala(PS) Ckt-4 V)As per SCADA, no change in demand is observed in Punjab control area. But as reported by SLDC-Punjab, load loss of approx. 90OMW occurred in Punjab Control area.
11)220 KV Sarna(PS)- RSDPH(PS) Ckt-1 Vi)As per SCADA, change in demand of approx. 40MW is observed in J&K control area. But as reported by SLDC-J&K, no load loss occurred in J&K Control area.
12)220 KV Sarna(PS)- RSDPH(PS) Ckt-2
13)220 KV Sarna(PS)- RSDPH(PS) Ckt-3
14)220 KV Sarna(PS)- RSDPH(PS) Ckt-4
15)220 KV Sarna(PS)- Railway Ckt
220 K\ pur(PS)-Chohla Sahib(PS) Ckt, 220 kV Sultanpur(PS)-Patti(PS) Ckt and 220 kV Chohla Sahib(PS)- Patti(PS) Ckt were not in service.
ii)As reported, at 14:30 hrs, a piece of stray ame ne of 220 KV pur( dwal TPS(PS) Ckt-2 as it fell on tower location no. 16 which led to tripping of this circuit with fault distance
of 5km from Goindwal TPS end.
U220V Sutanpu (P9 Oandal F5(5) G2 P20 otk er R for L ssond (oo e e o, A om0 ouEh 20 R S FS) BTN FE) 2K SIS ATy o 220 Uy Gl
2)220 KV Sultanpur(PS)- Badshahpur(PS) Ckt ey J d e our( g pur (PS) pur
’ o 3;233 ;\\/I\Isglcluann:wu;(lr:\);;:-":fs\eTr(IPS) o Punab psTeL vk T2 1430 \V)BE;::athur and J:mshher(eru: DPRs issued trip command in zone-3 after 800ms and fault feeding stopped from these ends. But fault feeding continued through 220 KV pur(PS)- dwal TPS(PS) Ckt-1 as Goindwal TPS 00 100 120
end id not pick up the fault in zone-3.
51270 MW Goindwal(GVK) - UNIT2 V)This led to tripping of 2; A\ )-UNIT1&2 th-fault protection NGT) after 1 sec.
Vi)As per PMU at Amritsar(PG), R-N phase to earth fault converted to 3-phase fault with delayed fault clearing time of 2120ms is observed.
Vii)As per SCADA, change in demand of approx. 100MW is observed in Punjab control area.
viil)As reported by SLDC-Punjab, generation loss of approx. 500MW occurred at Goindwal TPS(PS)
1)220/132/33KV Hissar(BB) S/s has double main bus scheme at 220kV level.
ii)During antecedent Condition, all the 220kV feeders (Chirawa ckt, Jindal Steel ckt, Sangrur ckt-1 & 2, Bhiwani ckt-1 & 2, Hissar I/A ckt-1 & 2) and 220/132kV 100MVA ICT-1, 2 & 3 were connected to 220kV Bus-1. 220kV Bus-2
1)220 KV Hissar(BB)-Hissar IA(HV) (HVPNL) Ckt-1 was not in service.
2)220 KV Hissar(BB)-Hissar IA(HV) (HVPNL) Ckt-2 iii)As reported, at 11:16 hrs R-ph jumper of 220 KV Hissar-Sangrur (BB) Ckt-1 snapped from common point of 220KV Bus isolator no. 223 & 224 at Hissar(BBMB) S/s which caused R-N phase to earth fault.
3)220 KV Bhiwani-Hissar (BB) Ckt-1 iv)As reported, on this fault, Bus bar relay at 220kV Hissar(BBMB) didn’t operate. 220 KV Hissar(BB)-Hissar IA(HV) (HVPNL) Ckt-1 & 2 tripped in Zone-4 from Hissar(BB) end and other all 220kV feeders (Chirawa ckt, Jindal Steel
2)220 KV Bhiwani-Hissar (BB) Ckt-2 ckt, Sangrur ckt-1 & ckt-2, Bhiwani ckt-1 & ckt-2) tripped from the remote ends in Zone-2 protection operation.
3 6D-1 5)220 KV Hissar-Sangrur (BB) Ckt-1 Haryana BBMB, HVPNL, 7-May-24 11:16 Vv)During the same time 220 KV Barnala-Sangrur(BB) Ckt also tripped (exact reason of tripping need to be shared). 0 270 360
6)220 KV Hissar-Sangrur (BB) Ckt-2 RVPNL vi)As per DR of 220 KV Hissar(BB)-Hissar IA(HV)(end) (BBMB) Ckt-2, R-N phase to earth fault (fault current Ir=-7.4kA) is observed in zone-4 with fault clearing time of 360ms.
7)220 KV Hissar(BB)-Jindal Steel(HR) (HVPNL) Ckt Vii)As per DR of 220 KV Hissar-Sangrur(end) (BB) Ckt-1, R-N phase to earth fault converted into R-Y phase to phase fault (fault current Ir: 1.3kA) is observed in zone-2 with fault clearing time of 560ms.
8)220 KV Hissar(BB)-Chirawa(RS) (BB) Ckt viii)As reported, Isolator status of 220 KV Hissar-Sangrur (BB) Ckt-2 provided in the Bus bar relay settings were incorrect (status of isolator no. 227 & 228 were incorrect). Due to this, false differential current generated in Bus Bar
9)220 KV Barnala-Sangrur(BB) Ckt Z-2 and differential current supervision feature of relay picked up which led to blocking of Bus bar relay.
10)220KV Bus 1 at Hissar(8B) ix) Due to tripping of all the elements connected to 220KV Bus-1 (220kV Bus-2 was not in service) at Hissar(BB), the complete 220/132/33kV Hissar(BB) S/s became dead.
X)As per PMU at Hissar(PG), R-N phase to earth fault with fault clearing time of 360ms (delayed) is observed.
Xi)As per SCADA, change in demand of approx. 150MW is observed in Haryana control area. But as reported by BBMB, load loss of 207MW occured in Haryana control area.
i)Total generated power of Sainj HEP(HP), Parbati_2(NH) and parbati_3(NH) evacuates through 400 kV Parbati_2(NH)- Banala(PG) (PKTCL) Ckt and 400 kV Parbati_3(NH)- Banala(PG) (PKTCL) Cktvia 400 KV Parbati_2(NH)-
Sainj(HP) (PKTCL) Ckt and 400 KV Parbati_3(NH)-Sainj(HP) (PKTCL) Ckt.
ii)During antecedent condition, only SOMW Unit-1 at Sainj HEP(HP) was running (generating approx. ~30MW) and 50MW Unit-2 at Sainj HEP(HP), all four units (4*250MW) at Parbati_2(NH) and all four units (4*130MW) at
Parbati_3(NH) were not in service.
iiiJAs reported, at 16:17hrs, 400 KV Parbati_3(NH)-Sainj(HP) (PKTCL) Ckt tripped on B-N phase to earth fault with fault distance of 1.808km from Sainj end. From initial patrolling it was observed that a Pine Tree admeasuring
‘approx. 50m fell from an uphill position outside the transmission line corridor. The tree weight resulted in simultaneous failing of cross arm of Tower Location No. 7 of 400 KV Parbati_3(NH)-Sainj(HP) (PKTCL) Ckt as well as
1)400 KV Parbati_2(NH)-Sainj(HP) (PKTCL) Ckt ssnapping of conductor leading to tripping of line.
. b1 |2400KV Parbati 3(NH)-Saini(HP) (PKTCL) Cldt Himachal | NHPC, HPPTCL, ey 24 J:17|[WAs per DR of 400 KV Parbati_3(NH) (end)-Sainj(HP) (PKTCL) Ckt, B-N phase to eart faultis observed with delayed fault clearance time of 400ms and fault current of 7.105kA from Parbati_3(NH) end. Fault was sensed in zone- " o 100
3)400 KV Parbati_2(NH)- Banala(PG) (PKTCL) Ckt Pradesh PKTCL, PGCIL 2from Parbati_3(NH). Due to non-receipt of carrier signal from remote end, three phase trip command issued after Z2 time delay.
2)50 MW Unit-1 at Sainj HEP(HP) v)As further reported, 400 KV Parbati_2(NH)-Sainj(HP) (PKTCL) Ckt also tripped at the same time (exact reason of the same yet to be shared). As per DR (time sync issue observed), B-N phase to earth fault with fault current of
1.212kA from Parbati_2(NH) end is observed.
vi)During the same time, 400 KV Parbati_2(NH)- Banala(PG) (PKTCL) Ckt also tripped from Parbati_2(NH) end only on B-N phase to earth fault with fault distance of 22.5km and fault current of 1.304kA from Banala(PG) end. As
per DR, fault was sensed in zone-1 at Banala(PG) end and carrier sent to Parbati_2(NH) end and line from Banala(PG). But NHPC, fault was sensed in zone-2 at Parbati_2(NH) end and
upon receipt of carrier signal from Banala(PG) B-phase CB opened. But reclosing command was not extended to B-phase CB after dead time, hence, line tripped from Parbati_2(NH) on operation of Pole discrepancy relay.
vii)As per PMU at Banala(PG), B-N phase to earth fault is observed with delayed fault clearing time of 400ms.
viii)As per SCADA, generation loss of approx. 30 MW at Sainj HEP (HP) is observed.
i)Generation of 600MW Unit-1 & 2 at Khedar TPS (total ) 400KV Khedar(HR] (! ckt (carrying ~858MW), 400kV Khedar-Nuhiyawali (HR) ckt (carrying ~174MW) only.
ii)At 19:35:24:255 hrs, R-N phase to earth fault occurred on 400KV Khedar-Nuhiyawali (HR) ckt. As per DR of 400KV Khedar-Nuhiyawali (HR) ckt, di atboth end sensed R-N faultin Z-1 (Khedar end: Ir=12kA,
75km). R-ph A/R started from both ends.
jii)At 19:35:24:291 hrs, as per DR of 400KV Khedar(HR)-Fatehabad(PG) ckt, distance protection relay at Khedar end sensed B-N faultin Z-1(Khedar end: Ib=1.1kA, 8.5km) and initiated A/R in B-ph at Khedar end. Fatehabad(PG)
1)400kV Fatehabad(PG)-Nuhiyawali(HR) ckt end distance protection relay didn’t sense this B-N fault and no operation occurred at Fatehabad end.
2)400kV Khedar-Kirori (HR) ckt-1 v)At 19:35:24:758 hrs, as per DR of 400KV Khedar(HR)- , distance Khedar end initiated 3-ph tripping dand R&Y ph pole also opened.
3)400kV Khedar-Kirori (HR) ckt-2 PGCIL, HVPNL, V)As R-ph autoreclosing was also going on in 400kV Khedar-Nuhiyawali (HR) ckt at this time and all 3-ph pole of 400kV Khedar(HR)-Fatehabad(PG) ckt opened, all the power now started evacuating through Y & B phase of 400kV
5 Gl-2  |4)400kV Khedar(HR)-Fatehabad(PG) ckt Haryana oo 10-May-24 19:35  |Khedar-Nuhiyawali (HR) ckt. Current in Y & B phase started increasing, it increased to ~1850A by 19:35:25:153 hrs. 1072 0 80
5)400kV Khedar-Nuhiyawali ckt Vi) At 19:35:25:376 hrs, R-ph pole of 400KV Khedar-Nuhiyawali (HR) ckt closed and line
6)600MW Unit-1 at Khedar (RGTPS) vii)At 19:35:25:421 hrs, all 3-ph pole at Khedar end of 400kV Khedar(HR)-Fatehabad(PG) ckt closed and line successfully autoreclosed.
7)600MW Unit-2 at Khedar (RGTPS) viil)Atthe same time, power in DR of Unit-1&2
ix)At 19:35:25:944hrs, 600MW Unit-1 tripped on pole slip protection operation.
X)At 19:35:25:974hrs, 600MW Unit-2 tripped on pole slip protection operation.
Xi)At 19:35:30:309 hrs and 19:35:30:350 hrs, over frequency Unit-1&2
xii)600MW Unit-1 at Khedar TPS revived at 04:26hrs on 11th May 2024 and Unit-2 have been kept out for inspection purpose.
1)400 KV Khetri (PKTSL)-Bhiwadi(PG) (PBTSL) Ckt-2
2)400 KV Khetri (PKTSL)-Bhiwadi(PG) (PBTSL) Ckt-1
3)400KV Bhiwadi-Neemrana (PG) Ckt-1 1)400/220kV Bhiwadi(PG) has one and half breaker bus arrangement at 400kV side and double main and transfer bus scheme at 220kV side.
4)400 KV Bassi-Bhiwadi (PG) Ckt ii)During antecedent condition, 500 KV HVDC Balia-Bhiwadi (PG) ckt-1 & ckt-2 were carrying approx. 200 MW each.
5)500 KV HVDC Balia-Bhiwadi (PG) Ckt-1 iii)As reported, at 07:11hrs, B-N phase to earth fault occurred (exact location of fault yet to be received).
6)500 KV HVDC Balia-Bhiwadi (PG) Ckt-2 RVPNP, iv)As per DR of , 220 KV 1 it i (RS) Ckt-1and 220 KV Bhiwadi(PG)-Kushkhera(RS) (RS) Ckt tripped from d only up . Line didn’t trip from
6 Gl-2 7)220 KV Bhiwadi(PG)-Bhiwadi(RS) (RS) Ckt-1 Rajasthan POWRGR’ID 13-May-24 07:11  |Bhiwadi(PG) end. 0 136 1480
8)220 KV Bhiwadi(PG)-Rewari(HV) (HV) Ckt-1 v)At the same time, 400 KV Khetri (PKTSL)-Bhiwadi(PG) (PBTSL) D/C, 400KV Bhiwadi-Neemrana (PG) Ckt-1, 400 KV B: Ckt, 500 KV HVDC Balia-Bhiwadi (PG) D/C, 220 KV Neemrana(PG)-Neemrana(RS) (RS) Ckt-
9)220 KV Bhiwadi(PG)-Rewari(HV) (HV) Ckt-2 1and 220KV lines from Bhiwadi(PG) to Rewari(HV) (HV) D/C, HSIIDC Bawal(HV), Mau(HV) also tripped (exact reason for multiple elements tripping yet to be received).
10)220 KV Bhiwadi(PG)-HSIIDC Bawal(HV) (HVPNL) Ckt Vi)As per PMU at Bhiwadi(PG), at 07:11 hrs, B-N phase to earth fault with no A/R operation is observed with delayed fault clearing time of 1480ms.
11)220 KV Bhiwadi(RS)-Mau(HV) (HV) Ckt Vii)As per SCADA, change in demand of approx. 136MW in Rajasthan control area is observed.
12)220 KV Bhiwadi(PG)-Kushkhera(RS) (RS) Ckt
13)220 KV Neemrana(PG)-Neemrana(RS) (RS) Ckt-1




Category

Loss of generation / loss of

of Grid Outage load during the Grid Fault
Disturban| Event Disturbance
sNo| e Name of Elements Affected Owner/ (Asreported) Clearanc
(Tripped/Manually opened) Area Agency e time (in
(GD-1to Date Time Generation | Load Loss | ™)
GD-v) Loss(MW) | (MW)
i)During antecedent contion, 500 KV HVDC M ) bipole ~1500MW,
i)As reported, at 16:21 hrs, 500 KV HVDC Mundra-Mahindergarh(APL) bipole blocked due to RPC No AC Filter alarm raised at . After thorough it thatRCI hasbeen
initated from RCI B to RCI AACTIVE and after that “RPC SET RANGE EXCEED” event triggered followed by RPC NO AC FILTER, which caused blocking of both the Poles.
1)500 KV HVDC Mahindergarh(APL) Pole-1 fi)As per PMU at Mahinedergarh(PG), no faut n system is observed, fluctuation voltage is observed.
2| ap  [P00KVHVDC ManinergarniapL) pote-1 oryana om - 1621 | MIDue 0 blockingof boththe poles of 500 KV HVDC Mundra-Mahindergarh(APL), there was power order reducton of ~1500MW. As per HVDC Mund SPS, SPS case- dand as per actionin ",
ths case, load relief in UP, Haryana, Punjab, Rajasthan & Delhi and generation relief at Mundra Stage-IIl is desired.
V) Details of load relief not received from SLOCs. Communication has been sent to al the SLDCs to share the quantum of load relief occurred in their respective control area du to SPS operation. SCADA data at NRLDC was not
healthy during the event time.
i) As per detail BCU log of Mahindergarh end, DTPC failalarmis Dhanonda. Any need to be rectified at the earliest to ensure proper SPS operation.
vil) Both RCI System was restarted and the system was normalized
1)400KV Tehri(THDC) has double main bus scheme.
iiDuring antecedent condition, 250 MW TEHRI HPS - UNIT- 1,2, 3& 4 were not in service,
fi)As reported, at 17:21 hrs, 400KV Tehri(THDC)-Koteshwar(PG) (PG) cki-1 tripped on Y-B phase to phase fault. Fault distance was ~2.8km from Tehri(THDC) end. At the same time, 400KV Tehri(THDC)-Koteshwar(PG)(PG) cit-2
8 Gpq | L400KVTehri(THDC)-Koteshwar(PG) (PG) Ckt-1 Uttarkhand THDC, 17-May-24 17:21 | trippedfrom Koteshwar(PG) end only. o o 760
2)400 KV Tehri(THDC)-Koteshwar(PG) (PG) Ckt-2 POWERGRID ¥)As per DR of Tehri end of 400KV Tehri(THDC)-Koteshwar(PG)(PG) cki-1, directional earth fault tarted followed by SensingY-B-N fault in Z-1. Fault current was ly=~4.9KA, Ib=~4.2KkA. Total fault clearance time was ~760ms..
V)As per DR of Tehri end of 400KV Tehri(THDC) d Sensed Y-B-N faultin Z-4, no tripping was inftated. Fault current was 4.0k
Vi)Asper PHU at Koteshwar(PG), YN phase o eath faut converted nfo -B phase tophase falt s observechwithdelayed fault clearance time of 780ms isobserved.
i) As per SCADA o load loss the tippi (there was no generation at Tehri HEP during the event)
1)400/220KV Gr. Noida S/s has double main transfer bus scheme and feeds 220/132KV Noida Sec20, Noida RC Green, Noida Sec 129 substations through 220KV feeders.
11400122010/ 315 MVAICT 6 3t GrNoic(UP) iiAs reported, at 17:25rs, B-ph CT at Gr. Noi 220KV Gr. Noida - Noida sec 20 cki-1 damaged and R-ph solator arm of 220KV Gr. Noida - Noida sec 20 ck-1 also broked.
202200001 NoidaNoida See 20 k.1 fi)As per PMU at Dadri Thermal(NTPC), B-N and R-N fault with delayed clearance in ~600msec is observed.
i¥)On this fault, 220KV Gr. Noida - Noida sec 20 D/C tripped and supply to Noida Sec 20 /s lost.
o | D1 [31220vGr. Noida-Noida Sec 20 cki-2 UttarPradesh | UPPTCL 18-May-24 1725 0 860 600
22200/ 01 Noida - Noida Soe 126 ekt V)Atthe same time, 400/220 kV 315 MVACT 6 at Gr.Noida(UP) tripped on of PR (Pressure Relief Device) and OSR (Oil Surge Relay) protection operation.
ViJAs per SCADA SOE at NRLDC, 220KV Gr. Noida - Noida Sec 129 ckt and 220KV Greater Noida - Jalpura ckt also tripped at the same time.
©1220KV Greater Nolda - Jalpura ckt Vil)As per SCADA, total change in demand of approx. 880MW occurred in UP contro, area.
viiPartial supply of Noida Sec 20 restored at 18:00 hrs rom 132KV Noida Sec 45 and at 18:06 hrsfrom Noida Sec 66.
1)400/132KV Masoli(UP) S/s has one and half breaker bus scheme at 400KV voltage level side.
1) 400/132 KV 200 MVA ICT 1 at Masoli(UP) iiDuring antecedent condition, oading of 400/132 kV 200 MVACT 1,263 at 400/1321 Masoli(UP) was approx. 162MW (approx. 54MIW for each CT) (As per SCADA).
2) 400/132 KV 200 MVACT 2 at Masoli(UP) , 3t 16:57 hrs, duringi ather condition, toweers of 132KV feeders to Naini and Karchhana from Masoli(UP) damaged which created B-N phase to earth fault on 132KV Masoli-Naini (UP) cit followed by Y-N
0| o [3é00320200MAICT3 3t Masol(UP) Utarpradesn | UpPTCL R 1s:5y | Phase to earth fault on 1326V Masol-Karchhana (UP) ckt. o 0 0
4) 125 MVAR Bus Reactor No 1.at 400 KV Masoli(UP) i¥)B-N phase to earth fault on 132KV Masoli-Naini (UP) ckt cleared ithin 120msec as per PMU). CB of 132KV Masoli-Karchhana (UP) ckt could not open from Masoli(UP) end on Y-N phase to earth fault.
5) 132KV Masoli-Karchhana (UP) ckt )RS CB of 1320V Masoli-Karchhana (UP) cit faled o open,faut cleared with th Uiping of 4001132 KV 200 MVA CT 1,28 and 125 MYAR Bus Reactor at Masol{UP)rpped on O/C EF protecton operaton.
6) 132KV Masoli-Naini (UP) ckt ViJAs per PMU at Allahabad (PG), B-N followed by Y-N phase to earth fault s observed with fault clearing time of 120msec and 840msec respectively.
Vi)As per SCADA, change in demand of approx. S4MW is observed in UP control area. However, 100MW load loss s reported by SLDC-UP in UP control area.
1)220 KV PanipatTH(HV)-Panipat(BB) (HVPNL) Ckt-1
21220 KV PanipatTH(HV)-Panipat(B8) (HVPNL) Ckt-2
3)220 KV PanipatTH(HV)-Panipat(BB) (HVPNL) Ckt-3
4)220 KV PanipatTH(HV)-Panipat(B8) (HVPNL) Ckt-4
:gig x :::;ZS::S::E:E&; E:gnz: gi:; i)As reported, at 00:38 hrs, bursting of B-ph CT of 220k bus coupler-2 at Panipat(B8) dB-N phase to earth fault in busbar differential zone. The reason of bursting of the B-ph CT was observed to be
21220 K Panioat(30) Nareta(oV) (BEMB) Gkt some internal faultin Heptacare make CT installed on the bay on 29th November 2018.
i) The Numerical low Impedance type MiCom P741 Bus-Bar Differential Protection Scheme (ALSTOM make) sensed the fault and operated tripping all the elements on efther side of bus coupler e. 220KV Bus-1 & Bus-2at
81220 KV Panipat(BB)-Chajpur(HV) (HVPNL) Cki-1 P,
9)220 KV Panipat(BB)-Chajpur(HV) (HVPNL) Ck-2 BBMB, HVPNL,  |iii)As per PMU at Panipat(BBMB), Y-N phase to earth faultis observed with fault clearing time of 120ms. (phase sequence issue observed)
1| Gkl |10)220KV Panipat-Dhulkote (B8) Ckt-1 Haryana 3un-24 0038 0 565 120
11220 K Panipat Dhlote (38 CH2 ¥)As per SCADA, oad l0ss of approx. 565 MW (~445 MW in Haryana and ~120 MW in Delhi control area) is observed. ) )
121720V panieat Charo (88 Cit V)As reported by BEMB, 220V Bus-1 at Panipat(BB) was charged by closing A-17 Breaker of 220 KV Panipat-Dhulkote (BB) Ckt-1at 01:26 hrs and 220kV Bus-2 at Panipat(B8) was charged by closing A-18 Breaker of 220 KV
Panipat-Dhulkote (BB) CK-2 at 01:36 .
13)220KV Panipat(BB)-Pipli Ckt vi)As remedial action taken, on 03rd June 2024 an old and used Rade Koncar make CT of same ratio i.e. 1200/1-1-1-1-1A was tested thoroughly and installed in place of bursted CT and bus coupler-2 was charged at 17:38 hrs on
14)400/220kV 450 MVA ICT-1 at Panipat(BB) 03rd June 2024,
15)400/220KV 500 MVAICT-2 at Panipat(B8)
16)220/132kV 100 MVA ICT-1 at Panipat(BB)
17)220/132kV 100 MVAICT-2 at Panipat(B8)
18)220/33KV 60 MVA ICT-1 at Panipat(BB)
MVA ICT-2 at Panibat(BB)
i)As reported, at 16:53hrs, due to heavy thunderstorm weather condition, B-ph jumper of dead end tower of 220 KV Akal-Lala (RS) line got earthed at distance of 46.77 meter from Akal(RS) S/s which caused B-N phase to earth
fault on 220 kV Akal-Lala (RS) it with fault current of In=-25KkA from Akal(RS) end. As per DR at Akal(RS) end of 220 kV Akal-Lala (RS) ckt, R-N phase to earth fautt in zone-1with fault current of Ir=~25.4kA is observed (phase
1)400 KV Akal-Jodhpur (RS) Ckt sequence ssue).
2)400/220 kV 315 MVAICT 3 at Akal(RS) ii)As reported, during the same time, due to very high 'aultcunem 400/220 kV 315 MVA ICT-3 and 400/220 kV 500 MVAICT-4 tripped instantaneously on High Set overcurrent protection operation at Akal (RS) S/s. 400 KV Akal-
3)400/220 KV 500 MVA ICT 4 at Akal(RS) Jodhpur (RS) CKt also tripped (not tripped from the remote end). Tie CB of 400/220kV 315MVA ICT-3also opened along with tripping of 400/220KV 315MVA ICT-
412201 Akal-Lala (RS) ckt 3which separated 400KV Bus-18 Bus-2.
512201V Akal-Mulana (RS) okt ii)As reported, a the same time, Bus coupler of 220KV Bus-1 & Bus-2 and all 220KV lines (Mulana, Rajgarh, Amarsagar, Giral, Bhensara(RS) cki-1, Dangri ckt-1 & ckt: 102201V Bus-2at alsotripped
6)220KV Akal- Rajgarh (RS) it (exact reason of trippingyet to be shared). Due to tripping of Bus coupler, 220KV Bus-1 and Bus-2 separated at Akal(RS).
v | ez [7220K Al Amarsagar (RS) ot Rajasthan AvenL I Loisg | W1ASreported, futher at 19:55 s, due o bad weather conditons, Y- phase to eart fault occunred on 400 KV Akal-Kanikani (RS) cki & 400KV Akal Jasalmer2(Bhainsra) (RS)ckt (DIClines on same tovir)atacistance of 168 o 1080
8)220KV Akal- Giral (RS) ckt approx. 3km from Akal(RS) S/s which led o tripping of both the (exact operation of protectionyet to b .
9)220KV Akal- Bhensara(RS) cki-1 VIAS epored, due o ippingal 400 KV AkalKankani RS) k& 400KV Aol (RS) ckt, high voltage was observed on the 400 KV Akal-Barmer (RS) Ckt and line voltage reached up to 436KV on the same line
10)220kV Akal- Dangri (RS) ckt-1 and 400 KV Akal-Barmer (RS) CKt tripped from B andalso from Akal(RS) end on receiving DT from Barmer(RS) end.
11)220kV Akal- Dangri (RS) ckt-2 vilDue to tripping of 400 KV Akal-Barmer (RS) Ckt, 400KV Bus-1 lostits connectiviy from gric and 400KV Bus-1 and elements connected to 400KV Bus-1 (400/220 KV 500 MVA ICT-1 & 2, 220KV Bus-1 and 220KV lines connected to
12)400 KV Akal-Kankani (RS) Ckt 220KV Bus-1) became dead at AKal(RS) S/s.
13)400 KV Akal-Jaisalmer2(Bhainsra) (RS) Ckt viAfterallthe above mentioned only 400KV Bus-2 400KV Akl brc.
14)400 KV Akal-Barmer (RS) Ckt Viil/As per PMU at Jodhpur(RS), B-N phase to earth fault with delayed fault clearance time of 1080ms @19:53hrs and Y-B phase to phase fault followed by Y-N phase to earth faultwith fault clearance time of 80msec and
240msec (delayed) respectively are observed.
ix)As per SCADA, change in Rajasthan wind generation of approx. 168MW is observed
i)During antecedent condifion, 400/220KY 500MVAICT-1, 2, 3 and 4 at Mandaula(PG) were carrying approx. 337MW, 337MW, 336MW and 337MW respectively with total loading of 1347MW (as reported by CPCC1, Power Grid).
104 MW GTG-1 & 2and 122 MW STG at Pragati 85MW, BSMW and 109M total generation of 279MW (as reported by SLDC Delhi). 212 MAIN BAY - 400/220 kY 500 MVAICT-3 at
and CT. from transfer bus through solator.
ii)As reported, at 14:10 hrs, fire was observed in isolator (transfer bus side) of 400/220 KV 500 MVA ICT-3 at Mandaula(PG). As per DR, Iris reduced upto ~97.2A while ly and Ib increased upto ~1.092kA and 1.107kA respectively
and imbalance occurred in the system.
ii)As reported by CPCC1, Power Grid, the sequence of the eventis as follows
114007220/ 500 MVAICT 1 at Mandaula(PG) .AL14:10:24h: 4001220V 500 MVAICT 2.t Mandaula(PG) ipped on baci-up earth fault protection operatin due o system imbalance. As er DR, I=~616.64, ly=-485.8A and Ib=-498.3A efore pping o CT-2.
21400/220 1 500 HVAIGT 2.t Mando(G) |bDuetoippingof T2 loadin o 40012204V SOOMVAICT-1, 3 and 4t (PG) were increased o
1| 0D 20K 500 MAICT 3 ot Manaula(hG) Dethi PGCIL 11un24 1410 At 14:10:27hrs: 400/220 KV 500 MVAICT 1 at Mandaula(PG) also tripped on back-up earth fault protection operation due to system imbalance. As per DR, Ir=~1.668Kh, ly=~1.214kA and Ib=~1.237KA before tripping of ICT-1. 279 1601 2320
21400/220 1 500 HVAIGT 4t Manda(bG) d.Due to tripping of both ICT-1 & 2, loading of 400/220KV S00MVA ICT-3 and 4 at Mandaula(PG) were increased to 696MW each.
€At 14:10:29hrs: 400/220 KV 500 MVA ICT 3 at Mandaula(PG) hand-tripped due to melting of isolator which led to heavy sparking.
ue to unavalability of ICT-1, 2 & 3, loading of 400/220KV S00MVAICT-4 at Mandaula(PG) was increased to 1454MW,
At 14:10:30hrs: 400/220 KV 500 MVAICT 4 at ) tripped on back-up due loading. As per DR, 2.00KA, ly=2.136kA and
b=~2.124K (max MW loading of approx. 1480MW as per DR).
¥)As per PMU at Mandaula(PG), B-N phase to earth fault converted to Y-B-N double phase to earth fault with delayed fault clearing time of 2320ms is observed.
\)As per SCADA, change in demand of approx. 1572 MW in Delhi Control area and change in generation of approx. 284 MW at Praga are observed.
Vi)AS per PMU at Mandaula(PG), B-N phase to earth fault converted to Y-B-N double phase to earth fault with delayed fault clearing time of 2320ms is observed.
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D tecedent contion, o was prevailing in mainly Rajasthan, Delni and UP control area. As per SCADA, voltage at 400KV Bikaner(RS), Bhadla(RS), Bhinmal(RS) and Kankani(RS) were 377kY, 382V,
379KV and 375KV respectively.
i)As per PMU at Bhadla(PG), at 12:42:03:760 hrs, 3-phase to ground fault ia observed with fault clearing time of (exact location of the faultyet o be shared). Voltage dipped upto 0.835 p.u. at Bhadla(PG).
; i)As per SCADA, total NR RE generation drop/loss was approx. 4530MW (ISTS Solar: ~3480 MW, Rajasthan Solar: ~843 MW, Rajasthan Wind: ~597 MW).
;Eg za s::x:::::z:: g:z E::Ij Rajasthan, jii)As per SCADA, total change in demand of approx. 1215 MW (Punjab: ~730 MW, UP: ~180 MW, Rajasthan: ~305 MW) is observed in NR control area.
1| Gl2 |513MWRawest(PR) LTPS . UNITS Pl P 12.4 | WASPer PMU at Bassi(PG), frequency dropped by 0.409Hz (10 50.062 Hz t0 49,653 Hz) due to significant dip n RE generation. Frequency recovered upto 49.865 Hz within 1 minute. 530 050 a0
i o bas . B :
195 VWY Rawest PPy LIPS - UNITE & punt V)As per details received from SLDCs, total 0ad relief of approx. 1050 MW observed in NR region (Punjab ~723 MW, UP: ~220MW, Rajasthan: ~107 MW) on df/dt operation.
! vilDue to significant dip in RE generation (as RE generation failed to recover 80% of pre-fault acive power within 1 sec and further OV, LVRT/HVRT N pliant), over voltage (1.075pu at 400KV Bhadla(PG))
5.135 MW Rajwest (IPP) LTPS - UNIT 8 "
scenario occured immediately after the fault.
VAt the same time, 135 MW Rajwest (IPP) LTPS - UNIT 2,4, 5, 6:and 8 also tripped due to “sudden change in speed protection” in turbine operated (protection logic: f 2 out of 3 sensors i turbine senses change in speed more
than 20 rpm within 10ms then it sends tripping signal to turbine), as reported (further details yet to be received).
Vil As per SCADA, generation loss of approx. 600 MW occurred at Rajwest(RS) LTPS.
)220k KTPS(RS) has double main Bus arrangement at 220KV side.
iiDuring antecedent condition, power generation of 110 MW Unit-1& 2, 210 MW Unit-3, 4 & 5 and 195 MW Unit-6 & 7 were 81MW, S5MW, 174MW, 150MW, 167MW, 171MW & 172MW respectively. 210 MW Unit-5, 220 KV KSTPS-
Kota Sakatpura (RS) ckt-3 & station transformer (ST)-3 were connected to 220KV Bus-3 and 195 MW Unit-7 and 220 KV Kota(PG)-KTPS(RVUN] (RS) Ckt-1 were connected to 220KV Bus-5 at KTPS(RS). 220KV Bus-3 and Bus-5 were
coupled through isolator only.
1)220 KV KSTPS-Ranpur (RS) ckt ii)As reported, at 11:37hrs, due to inclement weather conditions, 220 KV KSTPS-Ranpur (RS) ckt tripped on R-Y phase to phase fault at a distance of 12.49km from KTPS(RS) end. Zone-1 distance protection operated from both
2)220 KV Kota(PG)-KTPS(RVUN) (RS) Ckt-1 ends. As per PMU, R-N followed by Y-N phase to earth faultis observed with fault clearing time of 120ms and 120ms.
31220 KV KSTPS-Kota Sakatpura (RS) ckt-3 i¥)As reported, at 11:39hrs, due to inclement weather conditions, 220 KV Kota(PG)-KTPS(RVUN) (RS) CKt-1 tripped on B-N phase to earth fault (Ib=- 14. 1A & Ib="11.7ké from Kota(PG) and KTPS(RS) ends respectively) ata
4)110 MW Unit-1 at KTPS(RS) AVPNL, RVUNL distance of 2.96km from Kota(PG) end. Zone-1 distance protection operated from Kota(PG) end. However, B-phase CB pole lagged in opening while clearingthe fault from KTPS(RS) ledtoLBB
5| GRL [5)210MWUNit3atKTPS(RS) Rajasthan oo | 2ene 11:37 |KTPS(RS). As per PMU, B-N phase to earth fault with delayed fault clearing time of 320msec is observed. 0 744 320
61210 MW Unit-4 at KTPS(RS) V)Sine 220KV bus-3 & bus-5 were coupled through isolator only, due to LBB operation all elements connected to 220K bus-3 & bus-5 ripped (210 MW Unit-5, 220 KV KSTPS-Kota Sakatpura (RS) cki-3, ST-3, 195 MW Unit-7 and
7)210 MW Unit:5 at KTPS(RS) 220KV Kota(PG)-KTPS(RVUN) (RS) Ct-1).
8)195 MW Unit-7 at KTPS(RS) vilDue to tripping of ST-3, auxiliary supply of 110 MW Unit-1 and 210 MW Unit-3 & 4 disrupted which ed o tripping of Unit-1, 3 & 4 at KTPS(RS)
91220 KV Duni(RS)-Kota(PG) (RS) Ckt i)t the same time, 220 KV Duni(RS)-Kota(PG) (RS) Ckt also tripped on R-N phase to earth fautt(Ir=~21kA & Ir=~1.3kAfrom Kota(PG) and Duni(RS) end respectively) with fautt istance of 75.2km from Kota(PG) end. Fautt
sensed in zone-1 from both ends. As per PMU, multiple R-N phase to earth fault with fault clearing time of 120ms, 120ms and 80ms.
Viii/As per SCADA, no change in demand i Rajasthan control area s observed.
ix) AS per SCADA, approx. 714 MW generation loss at KTPS(RS). However, 744 MW generation loss at KTPS(RS) s reported by SLDC-Rajasthan.
X)As reported, the case for nstallation of bus coupler CB between 220KV Bus-3 and Bus-5 at KTPS(RS) is under process.

Utilities are requested to prepare detailed analysis report and present the event details during 51st PSC meeting. Events involving more than one utility may be jointly prepared and presented.




Annexure-XX

Summary of df/dt operation during May-June 2024

Load throw-off quantum (State-wise) Total Load
Date Time throw-off
Delhi | Punjab | Haryana | Rajasthan up Uttarakhand
quantum Remarks
25-05-2024 12:46 82 1375 0 140 172 0 1769 as reported by SLDCs
27-05-2024 14:36 280 0 540 0 140 100 1060 as per SCADA data at NRLDC,

SLDCs have not confirmed yet

01-06-2024 13:26 0 440 0 0 100 0 540 as per SCADA data at NRLDC,
SLDC-Punjab have confirmed

01-06-2024 | 13:44 | 270 580 120 0 220 0 1190  |StDC-Punjab & UP have

confirmed
03-06-2024 05:28 0 300 0 0 0 0 300 as reported by SLDC-Punjab
04-06-2024 12:35 0 400 0 0 0 0 400 as per SCADA data at NRLDC,
SLDC-Punjab have confirmed
as per SCADA data at NRLDC,
09-06-2024 11:21 0 435 0 0 0 0 435 SLDC-Punjab have not
confirmed yet
19-06-2024 12:42 0 723 0 107 220 0 1050 as reported by SLDCs

23-06-2024 09:11 0 880 0 0 0 0 0 as reported by SLDC-Punjab




Annexure-XXI|

Procedure for Approval of Protection Settings in Northern Region
(Finalized in 50" PSC meeting held on 29.04.2024)

. ISTS users shall submit proposal for new/revised protection settings to NRLDC
and similarly non-ISTS users shall submit to concerned SLDCs in the prescribed
formats (of NRLDC/SLDC) in 2 weeks advance.

. Further, NRLDC/SLDC (as the case may be) will scrutinize the proposal and any
deficiency/additional data may be asked by NRLDC/NLDC. If required,
NRLDC/SLDC may convene a meeting/interaction with stakeholders.

. After scrutiny, NRLDC/SLDC will convey to user within 10 days (after receiving
proposal) the accepted settings for implementation at site.

. After implementation of approved settings, stakeholder will intimate to NRPC

Secretariat via e-mail at seo-nrpc@nic.in within a fortnight.

. NRLDC/SLDCs shall place all accepted settings as agenda in upcoming PSC

meeting for final approval of forum.

*kkkk



Annexure-XXI|

Procedure for Approval of Protection Settings in Northern Region

A. For new element charging:

1. ISTS users shall submit the protection settings to NRPC and NRLDC for
every new element to be commissioned one month in advance through
mail.

In case of intrastate elements, users shall submit the protection settings to
concerned SLDC and NRPC for every new element to be commissioned
one month in advance through mail.

2. NRLDC based on the above information and the First Time Charging
(FTC) request by user through Outage Management System (OMS) portal
of NRLDC, shall allow integration of new element in the system as per
NRLDC FTC procedure with the prevailing practice to avoid any delay in
charging of the new element. The settings shall be treated as provisional

arrangement.
In case of intrastate elements, SLDC shall scrutinize the proposal and allow
integration of new element in the system within ...... days. The settings

shall be treated as provisional arrangement.

3. The concerned utility shall forward the agreed settings of its new element
to NRPC within 15 days of implementation of provisional arrangement.

4. The concerned utility (both ISTS and intrastate) shall also put up an agenda
for getting final approval in next PSC.

5. NR PSC will review and approve the final settings based on the inputs
submitted by the utility. In case of any change required in protection
settings of the new element than the provisional one, as decided by the
committee, the same shall be implemented within 7 days by the concerned
utility.

6. Ultility shall intimate to NRLDC/SLDC (as applicable) and NRPC within
7 days after implementation of final approved settings.

B. For change in protection settings of any existing element:

1. Any change in the existing protection settings shall be carried out only after
prior approval from NRPC.

2. The concerned utility (both ISTS and intrastate) shall put up an agenda
regarding any changes required in existing protection settings due to
integration of new element in the existing system or otherwise in next PSC.

3. Utility shall intimate to NRLDC/SLDC (as applicable) and NRPC about
the changes implemented in protection system or protection settings within
15 days of such changes.
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