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Agenda for
52" Meeting of Protection Sub-Committee (PSC) of

Northern Regional Power Committee

Date and time of meeting : 20.09.2024 10.30 Hrs.

NRPC Secretariat, Katwaria Sarai,
Venue .

New Delhi

A.1. Confirmation of minutes of 51° meeting of Protection Sub-Committee

A.1.1 51" PSC meeting was held on 23.07.2024. Minutes of the meeting were issued vide
letter dtd. 17.08.2024. No comment has been received till the date.

Decision required from Forum:

Forum may approve the minutes of 51° PSC meeting.

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

basis (agenda by NRPC Secretariat)

A.2.1  Asperclause 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+N f
b) The Security Index defined as S= Nc/Nc+Nu
c) The Reliability Index defined as = Nc/ Nc+ N7

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 June-2024 to

August-2024 is attached as Annexure- I.

Further, based on submitted data by the utilities as on date, the summary of events
of June-2024 to August-2024 that caused indices less than unity is also attached as
Annexure-ll. Most of the concerned utilities have submitted the reason for the same
and corrective action taken to resolve the related issue. However, who have not

submitted, may send at the earliest.

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.

A.3.

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.

1/43080/2024



CEA-GO-17-13(11)/1/2023-NRPC

Agenda of 52™ Protection Sub-Committee Meeting (20" September, 2024)

A3.2 Inthe 48" 49™ 50" and 51 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- llI) 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).
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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.

A.4.2 However, compliance of audit recommendations has not been reported to NRPC
Secretariat.

A.4.3 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. Violation of protection standard in case of tripping of the Inter-Regional lines
of voltage class 220 kV and above (agenda by NRPC Secretariat)

A.5.1  NLDC vide letter dated 21.8.2024 has informed the violation of protection standard in

case of tripping of Inter Regional Lines of voltage class 220 kV and above.

A.5.2  As per section 3.e of Grid Standards Regulation of CEA, 2010, fault is to be cleared

within the following time:

SI. NO. Nominal System Voltage | Maximum time of fault clearing

in KV rms in msec
1 400 100
2 220 160
A.5.3 NLDC has prepared the list of tripping of Inter Regional Lines of voltage class 220 kV

and above, during the month of July 2024 in which violations have been observed.
The same is attached as Annexure-VII.

A5.4 It has been observed that fault had not cleared within specified time during these

incidents (Annexure-VII).

A5.5 In view of above, it is requested to the concerned to take appropriate

actions/remedial measures to get fault cleared within specified time above-

mentioned.
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Further, all the utilities are also requested to ensure to ensure the fault clearance of
the 220kV and above Inter-Regional lines within specified time to avoid any violation

of protection standards.
Decision required from Forum:

Forum may deliberate and direct all utilities to ensure the fault clearance of the
220kV and above Inter-Regional lines within specified time as per Grid Standards
Regulation of CEA, 2010.

A.6.

Review of Overvoltage protection stage -1 settings across Northern Region
(agenda by NLDC)

A6.1

A.6.2

A.6.3

In the 75" NRPC meeting (held on 28.08.2024), the grid event happened at 13:53
hrs on 17" June 2024 due to tripping of HYDC Champa-Kurukshetra was briefed and
recommendation of committee constituted by MoP to analyse the above event, were

discussed.

Further, it was directed that overvoltage protection settings of 765kV and 400kV lines
of Northern Region may be reviewed and proper grading may be done by the

utilities.

The Committee, constituted by MoP recommended the followings for implementing

overvoltage Stage-I protection settings:

a. Pick up voltage & time delay setting of Antitheft lines to be kept low with
sufficient time gap from other lines at S/s

b. Parallel lines grading to be done such that one line should trip early by setting

at low voltage and other line should trip last by keeping setting at high voltage.
c. Highly loaded lines should be given last priority in tripping.

d. Net MVAr relief (based on line charging MVAr & MVAr compensation in line)
based on the simulation to be considered for arriving at the priority of line

tripping. Lines providing high net MVAr relief to be tripped early.

e. Grading to be done in such a manner that one major incoming and outgoing
line shall remain connected after tripping of lines at any node.

f. Protection setting of remote end station of a line need to be coordinated so as
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to avoid tripping of line from other end.

g. Drop-off to pick-up ratio of Relays implemented for overvoltage protection
shall be more than 99.5%.

In view of above, it is proposed to form a committee including members from Grid
India, PowerGrid and other transmission licensee under the aegis of NRPC to
finalize the grading which shall be put up in upcoming Protection Sub-Committee

meeting for approval.

Decision required from Forum:

Members may please discuss.

A.7.

Sensitive Earth Fault relay (to be kept on Alarm Mode only) of 440/220KV
315MVA ICT at 2X600MW Kalisindh Thermal Power Station, Jhalawar (agenda
by RVPN)

A7.1

A.7.2

A.7.3

A.7.4

A.7.5

RVPN vide letter (Annexure-VIIl) dated 12.8.2024 has intimated that Sensitive Earth
Fault protection (SEF) is used on 400/220kV , 315 MVA ICT at Kalisindh with tripping
mode, and recently few tripping occurred on 400/220 kV, 315 MVA ICT due to SEF
Protection (details attached in the annexure-VIll) causing a large area disturbance

i.e. Jhalawar, Bhawanimandi & Aklera.

RVPN has mentioned that 220kV GSS Jhalawar, Bhawanimandi and Aklera supply
is presently fed radially through (400/220kV,315MVAICT) Kalisindh Generating
Station (KSTPS).

SEF (Sensitive Earth Fault) protection is used in 440/220kV 315MVA ICT with
tripping mode having time 1.5Sec. (DT)

Recently few trippings occurred on 440/220kV,315MVA ICT on SEF (Sensitive Earth
Fault) because of jumper snapping (Broken Conductor) in 220 KV lines. Due to this,
supply of large area having 03 Nos. above 220kV GSS& connected 132kV GSS
disturbed.

RVPN has submitted that SEF Protection may operate because of unbalance current
due to broken conductor of 220 kV line. The RVPN has enabled broken conductor
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protection in 220 & 132 KV lines on alarm mode. In case any alarm observed, the

line shall be manually tripped after checking current in all phases.

SEF relay is connected on neutral CT having CT ratio 500/1 and current plug setting
is 0.1 A (i.e. 45.4 Amp only), TMS- 1.5 Sec. DT mode.

At Kalisindh Thermal Power Station, Jhalawar the backup protection is also available
on ICT which may take care of unbalance current in case of jumper snapping or

actual phase to earth fault.

Such protection with tripping mode is nowhere used in RVPN Transmission system,

this protection (SEF) is also not included in the recent Protection Philosophy.

In view of above, RVPN has requested to disable tripping through SEF relay or
increase the setting from existing value & keep it on alarm mode only for
440/220kV,315MVA ICT at Kalisindh Thermal Power Station, Jhalawar.

Decision required from Forum:

Forum may kindly discuss and resolve the issue accordingly.

A.8.

Excessive SPS tripping of 2x315 MVA, 400/220kV ICTs at STPS Suratgarh
(agenda by RVPN)

A8.1

A.8.2

A.8.3

A.8.4

RVPN vide letter (Annexure-I1X) dated 20.8.2024 submitted there was excessive
trippings on SPS at 400/220kV 2X315MVA ICTs at STPS, Suratgarh causing a large

area disturbance.

SPS of 400/220kV 2x315 MVA ICTs at STPS Suratgarh was approved in the 49"
PSC meeting held on 25.1.2024 and has been commissioned on dated 06.05.2024

to meet out the N-I contingency.

Further, RVPN submitted that excessive interruptions (i.e. 39 Nos w.e.f. 18/5/24 to
22/7/24) has been observed due to operation of newly commissioned SPS at STPS
Suratgarh since commissioning and a large load approx. 150 MW was affected due

to same.

After analysis of trippings, it is observed that these trippings were due to operation of
Over Current element of relay either by gradual overloading, poor power factor, poor

voltage profile, Traction load etc. or some other reasons instead of "N-| contingency".
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RVPN mentioned that after analyzing fault records /DR & discussion with RVUN
officials, it is found that the present settings of Over current protection element of

numerical relay used for SPS initiation is "Anyone Phase" on full Load current.

In view of above, RVPN has recommended the followings to update in the existing
approved SPS scheme of STPS Suratgarh to avoid the power supply disturbance
caused by gradual overloading instead of "N-I Contingency".

a) To update the settings of over current element used for SPS start on "ALL
Phase" instead of "Any Phase". As in most of the trippings, there is very much
unbalance between the phases and the same may cause undesired initiation
of SPS.

b) To update the Current Setting (I>) from full load to 125 % of load on each ICT

as per thermal capability of each ICT's.

c) To incorporate C.B. status in the tripping circuit of SPS on each 220 KV lines

at both ends to avoid unnecessary trippings.

d) To Split the first stage of time delay of 1.0 sec (approx load relief of 150MW)
at 220 KV GSS Bhadra by providing timer with 0.85 Sec (with load relief of 20
MW) and with 1.0 Sec (with load relief of rest 140 MW).

Further, RVUNL vide mail dated 06.09.2024 shared the comments on the proposal

of RVPN. The same is attached as Annexure-X.

Decision required from Forum:

Forum may deliberate on the above proposal and resolve the issue accordingly.

A.9.

Status of remedial actions recommended during 51st PSC meeting (agenda by
NRLDC)

A9.1

As per the discussion in 51 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:

1/43080/2024
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Members may like to discuss.

A.10.

Status of Bus bar protection (agenda by NRLDC)

A.10.1

A.10.2

A.10.3

A.10.4

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”.

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
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-XI.

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.
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A.11.

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

A.l1l.1

A.l1l1.2

A.11.3

A.ll4

A.115

A.11.6

A.l11.7

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
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 expeditious 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-XIl.

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 expedite the process of replacement of

static/electromechanical relay with numerical relays.

Decision required from Forum:
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Members may like to discuss.

A.12.

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

Al2.1

A.12.2

A.12.3

A.l12.4

A.12.5

A.12.6

A.12.7

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.
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
station of their respective control area.
Deliberation on this subject was done during 50" and 51 PSC meeting. Details were
received from UP (Lucknow & Gorakhpur zone) & Haryana only.
In view of above, all the constituents are requested to 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-XIIl.

Decision required from Forum:

Members may like to discuss.

A.13.

Analysis of the tripping events occurred during July-2024 to August-2024 and

status of remedial action taken (agenda by NRLDC)

a) Frequent elements tripping during August 2024: The following transmission

elements were frequently tripping during the month of August’24:

| S. | Element Name | No. of | Utility/SLDC

1/43080/2024
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forced
No.
outages
1 220 KV Anta (NT)-Sakatpura(RS) (RS) Ckt- 4 NTPC/
1 Rajasthan
220 KV Dandhari Kalanl(PS)-Ludhiana(PG) :
2 (PSTCL) Ckt-2 3 PG/Punjab
3 220 KV NAPP(NP)-Khurja(UP) (UP) Ckt-1 6 NAPP/UP
4 éi?i(V Saharanpur (PG)-Shamli(UP) (UP) 4 PG/UP
5 400 KV Agra-Unnao (UP) Ckt-1 4 UP
6 400 KV Bhadla-Merta (RS) Ckt-1 5 Rajasthan
7 400 KV Dadri (NT)-Panipat(BB) (PG) Ckt-1 3 NTPC/PG

A.13.1 The complete details are attached at Annexure-XIV.

A.13.2

It may be noted that frequent tripping of such elements affects the reliability and

security of the grid. Hence, utilities are requested to analyse the root cause of the

tripping and share the remedial measures taken/being taken in this respect.

b)

d)

Protection related issues in multiple elements tripping and status of
remedial measures:

In some of the tripping incidents occurred during July-August 2024, there was
some issues related to protection system. List of the such tripping incidents is
attached as Annexure-XV. Concerned utility are requested to apprise the status

of remedial actions to forum.

Detailed analysis of multiple elements tripping events:

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

action taken/to be taken.

Frequent operation of breaker failure protection and necessary remedial
actions

In many of the events, LBB operations was reported due to failure of breaker
opening on protection operation. It shows that there are issues related circuit
breaker healthiness. Following multiple elements tripping occurred due to non-

opening of breaker and LBB operation:

i) Multiple elements tripping at 400/220kV Lucknow (UP) on 14™ July

1/43080/2024
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i) Multiple elements tripping at 220kV Khodri (Utt) on 19" July

iii) Multiple elements tripping at 400/220kV Patial (PG) on 19" July

iv) Multiple elements tripping at 220kV Nara (UP) on 11™ August

v) Multiple elements tripping at 400/220kV Muzaffarnagar (UP) on 215 August
vi)Multiple elements tripping at 220kV Laltokalan(PS) on 22" August

In view of above, constituents are requested to ensure proper maintenance of

circuit breakers and their associated equipment’s.

Decision required from Forum:

Members may like to discuss.

A.14. Corrective action for healthiness of 500kV Mundra-Mahindergarh SPS (agenda
by NRLDC)

A.14.1 On 17" May 2024 on outage of both pole (carrying total ~1500MW), SPS of 500kV
HVDC Mundra-Mahindergarh inter regional link didn’t operate. This issue was
discussed during 51% PSC meeting and ADANI was requested to share the details
w.r.t. SPS operation during the meeting.

A.14.2 Further, NRLDC in coordination with NLDC conducted an online discussion meeting
with concerned stakeholders (SLDCs, ADANI, POWERGRID) on 12" August 2024,
for further remedial actions required to make this SPS healthy.

A.14.3 Following actions were decided during the meeting:

i. POWERGRID, ADANI and concerned states were requested to identify the is-
sue in communication links and take expeditious actions to make the all the
communication link healthy. POWERGRID & ADANI shall review the healthi-
ness of SPS system at different load centres and communication path
between them in coordination with the SLDCs.

ii.  States were requested to go through the details of load feeders mentioned in
SPS document and share the changes / modifications as per present scenario
and share the inputs w.r.t. unavailability in identified load feeders and load
shedding. SLDCs shall share the revised updated feeder details (radial) along
with expected average/peak load relief through respective feeders.

iii.  SLDCs in coordination with their transmission and protection team shall share

the status and healthiness of existing SPS system along with details of avail-
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ability of communication path for incorporation of proposed revised/additional
feeders.

A.14.4 Load end details received from UP, Haryana, Rajasthan & Delhi. Details are
attached as Annexure-XVII. Details yet to be received from Punjab.

A.14.5 Regarding communication network and hardware system, ADANI has submitted the
status of their healthiness. As per details submitted, counter status was found OFF
at Alwar, Ratangarh, Gobindgarh, Malerkotla, Bamnauli, Shamli and Dhanonda.

A.14.6 NLDC has also submitted that the rearrangement of loads in SPS of HYDC Mundra-
Mahendragarh and the viability of OPGW network for transmission to SPS signals to
identified loads to be proposed by PowerGrid.

A.14.7 In view of above, POWERGRID and ADANI are requested to share the status of
remedial action taken / planned to be taken. Desired remedial actions need to be

expedited.

Decision required from Forum:

Members may like to discuss.

A.15. Implementation and updation of Protection setting Database (agenda by NRPC

Secretariat)

A.15.1 As per clause 14(3) of IEGC, 2023
RPCs shall:

(a) maintain a centralized database and update the same on periodic basis in
respect of their respective region containing details of relay settings for grid
elements connected to 220 kV and above (132 kV and above in NER).

RLDCs shall also maintain such database

(c) provide the database access to CTU and NLDC and to all users, RLDC,
SLDCs, and STUs of the respective regions. The database shall have

different access rights for different users.

A.15.2 Further as per clause 14(4) of IEGC, 2023:

(4) The changes in the network and protection settings of grid elements connected to
220kV and above (132 kV and above in NER) shall be informed to RPCs by CTU

1/43080/2024
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and STUs, as the case may be.

In view of above, all the utilities have to submit the protection settings of their
elements connected to 220kV and above. Further, the revisions in the settings need

to updated in the database.

However, reporting of protection settings is not regular by utilities. In view of above, it
is requested that all utilities may submit the protection settings of their elements
connected to 220kV and above. Revision of settings may also be intimated in order

to update the protection setting database.

Decision required from Forum:

Members may like to discuss.

A.16.

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

A.16.1

A.16.2

A.16.3

A.16.4

Multiple incidents of load shedding on df/dt (ROCOF) protection operation have been
reported during recent past. Major 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-XVIIL.

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.

Details may be shared at the earliest so that analysis and review of df/dt operation

and its philosophy may be done.

1/43080/2024
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A.16.5 Further review of df/dt protection setting also need to be done to ensure its uniformity
and to avoid undesired operation and load loss. Non triggering of DR results difficulty
in analysis of tripping.

Decision required from Forum:
Members may like to discuss.

A.17. Provisional protection clearance during FTC in July-August-September 2024
(agenda by NRLDC)

A.17.1 Provisional protection clearance during FTC in July-August-September 2024 allowed

by NRLDC is attached as Annexure-XIX.
Decision required from Forum:

Concerned Utilities may share agenda for approval of PSC forum and may intimate

NRPC Secretariat for updation of database.
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A.18.

Recommendations of the committee to analyse the grid event happened at
13:53 hrs on 17th June 2024 due to tripping of HVYDC Champa-Kurukshetra
(agenda by NRPC Secretariat)

A.18.1

A.18.2

A.18.3

On 17" June 2024, a grid event occurred at 13:53 hours in the Northern Region,
leading to a substantial load reduction of approximately 16.5 GW. This event started
with the tripping of both bipoles of the +/-800 kV HVDC Champa (WR) — Kurukshetra
(NR) link, which was transferring 4500 MW of power from the Western Region (WR)
to the Northern Region (NR). The tripping of this HVDC link triggered a series of
events. There was a sudden voltage drop across the stations in the Northern region
which resulted in a significant load drop of around 16.5 GW in the Northern region.
There was simultaneous reduction of around 2800 MW of RE-based generation in
the Rajasthan RE complex. There was also trippings of conventional generating
units leading to a generation loss of 3909 MW at the all-India level. The significantly
higher load loss resulted in the rise in frequency of the Indian power system from
50.03 Hz to 50.68 Hz. The load drop resulted in a rise in the voltages of stations in
the Northern region. This high voltage resulted in the tripping of 18 nos. of EHVAC
lines in the Northern Region on over-voltage protection. The power system was nor-
malised after the revival of all the poles of HYDC Champa-Kurukshetra by 15:51 Hrs.
Ministry of Power vide its order no. 6/3/2024-Trans dated 25.06.2024 constituted a
Committee under the Chairmanship of Member (GO&D), CEA to analyse the above-
mentioned issues during which about 16.5 GW of consumer load in Northern Region
got interrupted for a brief period. The composition of the Committee is given as un-
der:

(i) Member (GO&D), CEA Chairman

(ii) Director (SO), GRID-INDIA Member

(iif) Deputy Chief Operating Officer, CTUIL Member

(iv) Executive Director, NTAMC (POWERGRID) Member

(v) Professor, Electrical Engineering, IIT Delhi Member

(vi)Member Secretary, NRPC Member Convener
Accordingly, the Committee conducted five meetings and detailed analysis of the
grid event was carried out by teams of CEA, lIT-Delhi, NRPC, NLDC, NRLDC,
POWERGRID, SLDC Delhi & DISCOMs of Northern Region States and the Report
was finalized and submitted its report to MoP on 24.7.2024.

1/43080/2024
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The committee has found some major observations, the brief of which are as below-

(i)

(ii)

(i)

(iv)

(v)

(vi)

(vii)

Outage of all four poles of HYDC Champa - Kurukshetra link (N-4 scen-
ario)- There was tripping of +/-800 kV HVDC Champa-Kurukshetra link (4500
MW) triggered load loss event. Localized storm caused jumper swing and
flashover. It Redundancy in DMR has also been observed. Over 30 trippings of
HVDC link from Jan-Jun 2024. Detailed fault analysis and remediation needed
to enhance reliability.

Cause of Voltage dip and high Reactive Power Drawl by loads: - There was
significant voltage drops across Northern Region and Reactive power absorp-
tion increased, exacerbating voltage issues.

Analysis of behavior of Load during the event: Voltage reduction caused
stalling of induction motors: total 16.5 GW load Reduced in NR. Stalling of mo-
tors at comparatively higher voltages (~0.85 - 0.9 p.u. voltage).

Impact on Conventional and Renewable Energy Generation: Approximately
2800 MW of RE generation was reduced with around 1500 MW recovering
within 4 minutes. 16 Conventional Generating Units tripped.

Reactive Power Support from Generating Units in NR: Heavy reactive
power drawl by loads were observed. Many RE plants have opposite response.

High Voltage Scenario: Total 18 (no.) of transmission lines (765kV and
400kV) tripped on OV, causing a partial blackout at the 765/400kV Aligarh (PG)
S/s.

Frequency Response by Generating Units: More than 50% capacity of the
inter-state generators and more than 85% capacity of the intrastate generators

exhibited inadequate governor response during the event.

(viii) Reactive Power Management: The event highlighted the need for effective re-

(ix)

active power management. Heavy reactive power drawl was observed, leading
to further voltage reductions.
Information sharing and Co-ordination: Timely report submissions and com-

munication are essential.

The committee recommended the following remedial measures for avoiding the re-

currence of such grid event:

(i)

Reactive Power Management (Dynamic/Static) by STU and DISCOMSs: In

order to maintain voltage stability, reactive power support is desired from all grid

1/43080/2024



CEA-GO-17-13(11)/1/2023-NRPC

(ii)

(iii)

(iv)

(v)

Agenda of 52™ Protection Sub-Committee Meeting (20" September, 2024)

connected utilities without leaning over each other so as to ensure minimum re-
active exchange at different voltage levels.

Planning for dynamic reactive power sources near load centers based on
load composition: Adequate static/dynamic reactive devices may be planned
at the distribution level near loads so that there is minimum drawl from reactive
sources at the transmission (STU) level. The dynamic reactive power sources
shall be commissioned near load centre stations based on the composition and
guantum of individual load type.

Enhance reliability of HVDC Link: Committee recommended POWERGRID to
the followings-

a. Review of protection schemes to avoid frequent outages.

b. Review of transmission line design including cross arms, jumpers, etc.

c. Design of filter switching logic to support system voltage.
Implementation of Overvoltage protection setting: followings were recom-
mended for implementing overvoltage Stage-| protection settings:

a. Pick up voltage & time delay setting of Antitheft lines to be kept low with
sufficient time gap from other lines at S/s

b. Parallel lines grading to be done such that one line should trip early by set-
ting at low voltage and other line should trip last by keeping setting at high
voltage.

c. Highly loaded lines should be given last priority in tripping.

d. Net MVAr relief (based on line charging MVAr & MVAr compensation in
line) based on the simulation to be considered for arriving at the priority of
line tripping. Lines providing high net MVAr relief to be tripped early.

e. Grading to be done in such a manner that one major incoming and outgo-
ing line shall remain connected after tripping of lines at any node.

f. Protection setting of remote end station of a line need to be coordinated so
as to avoid tripping of line from other end.

g. Drop-off to pick-up ratio of Relays implemented for overvoltage protection
shall be more than 99.5%.

Frequency Response by Generating Units as per IEGC 2023: It was recom-
mended that the performance of generating units where inadequate primary re-

sponse was observed shall be discussed at RPC level.
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(vi) Compliance of CEA Standards by Renewable Generating Plants: RE gen-

erators must comply the CEA Standards. Committee recommended the follow-

a. Protection settings of inverters/WTG shall be coordinated in such a way

that it accounts for the voltage rise/drop between inverter/WTG terminal &
Point of interconnection (POI). Overvoltage /undervoltage trip settings

should be configured accordingly.

. The reactive power controller settings (droop, deadband, power factor, op-

erating modes) in inverters/WTGs should be configurable and shall be set
in consultation with the respective load dispatch centre.

. The protection settings of elements in collector system viz. transformers,

cables etc. shall such that it allows RE plants to ensure the compliance of
CEA standards at POI.

. RE plants shall ensure that the event records shall be shared with SLDC/

RLDC within the stipulated time for event analysis. All such data shall be

retained in a retrievable format in a suitable archival system.

(vii) Retain of Conventional generators near load centers for providing grid

support during such events: The presence of thermal generators near the
load centres may significantly improve the voltage profile and can provide dy-

namic reactive power support in case of contingencies improving the stability.

(viii) Compliance of Standards by Load Serving Machines: The stalling of motors

(ix)

at high voltage (0.85-0.9 pu) is to be investigated and the motors serving load
need to be compliant with IS/IEC.

Amendments in Existing Regulations: For ensuring reliable operation, provi-
sions related to different emerging types of loads (Electrolysers etc.) may be
added in the existing CEA standards.

Decision required from Forum:

Forum may discuss and direct the concerned to take appropriate actions based on

the recommendations of Committee.

*kkkk
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. 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 General Manager prakash chand@sjvn.nic.in
11 NHPC General Manager (O&M) hod-om-co@nhpc.nic.in
12 NPCIL* Director (Finance), SO/F, TSU(E&I) df@npcil.co.in rajeshsharma@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 bharatgujardtl@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 DGM (Protection) arif.ipgcl@gmail.com
28 HPGCL SE(Tech) setechhqa@hpgcl.org.in
29 RRVUNL* CMD cmd@rrvun.com
30 UPRVUNL Chief Engineer, (L-2) ce.ppmm@uprvunl.org
31 UJVNL* Managing Director mdujvnl@uijvnl.com
32 HPPCL* Managing Director md@hppcl.in
33 PSPCL Chief Engineer/P&M ce-pm-ldh@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. * COO 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 Head of Maintenance, GM Electrical alokkumar.ltp@Ipgcl.com,
aupadhyay.ltp@Ipgcl.com
47 MEJA Urja Nigam Ltd. AGM-EMD SPSPUNDIR@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.




Status of perfomance indices report of June 2024

- Tutility

UPRVUNL

UJVNL

Status of Protection Performance indices

Not Recevied

Not Received

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

Not Recevied

Not Recevied

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

Not Recevied
39 |ATIL, BKTL, FBTL Not Received

Not Recevied

Sekura Energy Limited

45 |SEUPPTCL Not Recevied
46 | Vishnuprayag Hydro Electric Plant (J.P.) Not Recevied
47 _|Alaknanda Hydro Electric Plant (GVK) Not Recevied

Annexure-|



Status of perfomance indices report of Jul

- Tutility

UPRVUNL

UJVNL

Status of Protection Performance indices

Not Recevied

20 |HPPCL Not Recevied
21 |PSPCL

Not Recevied
22 |HPSEBL

Not Recevied

Lanco Anpara Power Ltd Not Recevied

MEJA Uria Nigam Ltd.

JSW Energy Ltd. (KWHEP)

AESL

UT of J&K

Not Recevied

Not Recevied

UT of Ladakh

Not Recevied

UT of Chandigarh

Not Recevied

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




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

Not Recevied
Not Recevied

UPRVUNL
UJVNL
HPPCL
PSPCL

HPSEBL

Not Recevied
Prayagraj Power Generation Co. 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

INDIGRID Not Recevied

POWERLINK

Not Recevied

Sekura Energy Limited

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

47 _|Alaknanda Hydro Electric Plant (GVK) Not Recevied
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Reasons for Performance Indices less than Unity- June 2024

ATIL

Case-1 500kV Mundra - Mohindergarh HVDC Pole-2 tripped on 14.6.2024
No. of unwanted operation -1

No. of correct operation -1

Reason for indices less than unity - Malfunction of Pole-2 Current converter to C&P

measuring system at Mahendragarh end

Corrective action taken- Current converter replaced.

NTPC (Unchahar)

Case-1 Tripping of line

No. of unwanted operation -1
No. of correct operation -6
No. of failures to operate-0

Reason for indices less than unity - Auto reclose block issued.

Corrective action taken- Distance protection relay shall be tested in next shutdown for
the actual cause

Case-2 Tripping of GT

No. of unwanted operation -1
No. of correct operation -5
No. of failures to operate-0

Reason for_indices less than unity - Rain water ingress inside GCB panel leading to
pre synch earth fault protection.

Corrective action taken- Root cause was found and eliminated by Civil and EMD.




POWERGRID (NR-2)
Case-1 Tripping of SAMBA 315MVA ICT-Ill on 8.6.2024

No. of unwanted operation -1
No. of correct operation -0
No. of failures to operate-0

Reason for indices less than unity - Due to maloperation of Sukrut make PRV caused
by failure of microswitch make Jai Balaji

Corrective action taken- Defective microswitch replaced with spare.

Case-2 Tripping of LUDHIANA -400/+600 MVAR SVC

No. of unwanted operation -1
No. of correct operation -0
No. of failures to operate-0

Reason for indices less than unity — Tripping due to flashover in TSC branch caused
by entry of CAT

Corrective action taken- Proper sealing of SVC yard done.

Case-3 Tripping of LUDHIANA -400/+600 MVAR SVC

No. of unwanted operation -1

No. of correct operation -0

No. of failures to operate-0

Reason for_indices less than unity — SVC tripped on operation of TSC (Thyristor

Switched Capacitor) current supervision protection caused by cable nsulation failure at
gland point.

Corrective action taken- IR measurement for all and other cables done. Proper glanding
of cable done.




PPGCL
Case-1 Tripping of 765kV 1500MVA ICT-1 at BARA

No. of unwanted operation -1
No. of correct operation -1
No. of failures to operate-0

Reason for indices less than unity- Tripped due to mall operation of master relay. New
future FGD bay work is going on. At fault time, some interruption came in dc circuit.

Corrective action taken- Isolated the FGD dc circuit from running 765kV and 400kV
switchyard.

RVPN

Case-1 400/220 Kv 500 MVA ICT-Il AT 400 KV GSS KANKANI on 16.06.2024
No. of Unwanted operation — 1

Reason for indices less than unity — DC fault due to control wiring damaged, wiring
replaced with DC change over relay

Corrective Action taken — Control wiring replaced. Damaged DC change over relay also
replaced.

Case-2 220 KV Sakatpura- Dahara Line on 21.06.2024
No. of Unwanted operation — 1

Reason for indices less than unity - Due to VT selection relay problem

Corrective Action taken — VT selection relay problem rectified.

Case-3 220 KV JHALAWAR-AKLERA Line on 24.06.2024
No. of Unwanted operation — 1

Reason for indices less than unity — CB tripped without any relay signal.

Corrective Action taken — CB problem rectified.




Case-4 220 KV Saurya Urja Line-1 at 400KV GSS Bhadla on 30.06.2024
No. of Unwanted operation — 1

Reason for indices less than unity — Relay panel caught fire following relay are burnt
Dist Prot. M1, 195 A, 295 A, 86 A. No reason of fire eruption established.

Corrective Action taken — New panel arranged and will soon be commissioning.

Case-5 220/132 KV, 100 MVA TRF BHEL MAKE at 220 KV GSS BHAWAD on
02.06.2024 and 24.06.2024

No. of Unwanted operation — 2

Reason for indices less than unity — LBB relay automatically went to default setting
values.

Corrective Action taken — Relay settings revised on dated 24.06.2024.

Case-6 220/132 KV, 160MVA BHEL Make, 220 KV GSS HINDAUN on 06.06.2024 and
220/132 KV 100MVA, Tr. No. 1 at 220KV GSS SAWA on dated 07.06.2024
No. of Unwanted operation — 2

Reason for indices less than unity — Water logging in relay terminal box during heavy
rain.

Corrective Action taken — Reay terminal box cleaned, dried and sealed.

Case-7 220/132 kV, 100 MVA transformer-ll at 220 KV GSS RVPNL Lalsot on
10.06.2024

No. of Unwanted operation — 1

Reason for_indices less than unity — High impedance differential protection relay
defective

Corrective Action taken — High Impedance differential protection relay replaced.

SJVN

Case-1 Tripping of Generating unit-2 at Rampur HPS on 30.6.2024



No. of unwanted operation -1
No. of correct operation -0
No. of failures to operate-0

Reason for indices less than unity- Temperature measuring instrument mal-operated.

Corrective Action taken- The temperature measuring instrument replaced with the new
one.

TATA POWER SOURYA LIMITED, BANDERWALA
Case-1 Tripping of 220/33KV 125MVA ICT-3 AT BTPSL_SL_BIK2_PG

No. of unwanted operation -1
No. of correct operation -0
No. of failures to operate-0

Reason for indices less than unity- Tripped due to inadvertent setting of Definite time
earth fault remain at lower side.

Corrective Action taken- Not received from utility.

NHPC

Case-1 Tripping of Chamera-I-Chamera-Il Line

No. of unwanted operation -1
No. of correct operation -1
No. of failures to operate-0

Reason for indices less than unity- Over Current Protection Operated.

Corrective Action taken- Not received from utility.

DTL
Case-1 Tripping of 400kV Mundka-Bawana-1,2



No. of unwanted operation -1
No. of correct operation -0
No. of failures to operate-0

Reason for indices less than unity- Tripped due to_Main-2 relay seen the fault of other
line in its zone-1.

Corrective Action taken- The issue was communicated to GE and the corrective action
taken as per the recommendation of OEM.

UPPTCL

Case-1 Tripping of 315MVA ICT-2,3 at 400kV S/s Bareilly, 220kV feeders from
Bareilly to Dohana-I, Pilibhit-2, C B Ganj-l and 220kV Bus coupler (Lucknow Zone)

No. of unwanted operation -0
No. of incorrect operation -1 for each element

No. of failures to operate-0

Reason for indices less than unity- Tripping due to mal operation of LBB protection of
Pilibhit-2 feeder.

Corrective Action taken- Fault has been corrected.

Case-2 Tripping of 220kV Khurja-Dadri line on 19.06.2024 (Meerut Zone)

No. of unwanted operation -1
No. of correct operation -0
No. of failures to operate-0

Reason for indices less than unity- Line was mistakenly tripped at Khurja end by firm
engineer during checking of main -2 relay.

Corrective action taken- Not received from utility.

Case-3 Tripping of 220kV Khurja NAP line on 14.06.2024 (Meerut Zone)

No. of unwanted operation -1



No. of correct operation -0
No. of failures to operate-0

Reason for indices less than unity- Line tripped at Khurja end due to erratic force 3
phase trip generated on distance protection (due to wrong PSL).

Corrective action taken- Problem in the PSL has been rectified.

Case-4 Tripping pf 160MVA 220/132kV ICT-IIl at 220kV Baraut Substation (Meerut
Zone)

No. of unwanted operation -1
No. of correct operation -0
No. of failures to operate-0

Reason for indices less than unity- Erratic tripping due to settings of REF relay was
wrongly programmed as 2 winding Transformer instead of Auto Transformer.

Corrective action taken- Settings have been corrected as Auto transformer on
14.06.2024.

Case-5 Tripping of 500MVA ICT-Il at 400kV Substation Motiram Adda (Gorakhpur
Zone)

No. of unwanted operation -1
No. of correct operation -0
No. of failures to operate-0

Reason for indices less than unity- Tripping due to cable fault and polarity issue in
NCT.

Corrective action taken- Fault removed.

Case-6 Tripping of 160MVA ICT- | at 220kV Substation Maharajganj (Gorakhpur
Zone)

No. of unwanted operation -1



No. of correct operation -0
No. of failures to operate-0

Reason for indices less than unity- Tripping due to wiring problem in relay panel.

Corrective action taken- Fault rectified.

Case-7 Tripping of 220kV Kirawali-Sikandra line (Agra Zone)

No. of unwanted operation -1
No. of correct operation -1
No. of failures to operate-0

Reason for indices less than unity- Tripping due to malfunctioning of PLCC panel.

Corrective action taken- Fault rectified.

Case-8 Tripping of 220kV Kirawali-PGCIL line (Agra Zone)

No. of unwanted operation -2
No. of correct operation -3
No. of failures to operate-0

Reason for indices less than unity- Tripping due to malfunctioning of PLCC panel.

Corrective action taken- Fault rectified.

Case-9 Several trippings at 400kV Sarnath Substation -400/220 KV 315 MVA ICT-IlI,
220 KV Beerapatti TSS Feeder, 220/132 KV 160 MVA TF-I, 220/132 KV 200 MVA TF-
[, 220/132 KV 160 MVA TF-Ill (Prayagraj Zone)

No. of unwanted operation -1 for each element
No. of correct operation -0 for each element

No. of failures to operate-0 for each element



Reason for indices less than unity- Due to wrong operation of PRV of 500 MVA ICT-II

because of cable damage Protection

Corrective action taken- Fault rectified.

PSTCL

Case-1 Tripping of 220 kV Bassi Pathana-G-1 ckt
No. of unwanted operation -2

No. of correct operation -0

No. of failures to operate-0

Reason for indices less than unity- Maloperation of relay.

Corrective action taken- Direction set right on standalone E/F relay at Bassi Pathana

and also settings revised at Gobindgarh end.

Case-2 Tripping of 220 kV Sandhwan-Muktsar(220) ckt.
No. of unwanted operation -1

No. of correct operation -0

No. of failures to operate-0

Reason for indices less than unity- Maloperation of relay (tripped at Sandhawan end

on zone-4 while no tripping at Muktsar end).

Corrective action taken- Relay will be tested after paddy season.

Case-3 Tripping of 100 MVA, 220/66 kV Power Transformer-6 at 220kV /s Badal
No. of unwanted operation -1

No. of correct operation -0



No. of failures to operate-0

Reason for indices less than unity- Due to storm & wind- Rain water ingress in CT

Marshalling box.

Corrective action taken- It has been covered now.

Case-4 Tripping of 220 kV Dhandari-Jamalpur ckt.l at Dhandari end only
No. of unwanted operation -1

No. of correct operation -0

No. of failures to operate-0

Reason for indices less than unity- DT received from Jamalpur BBMB end. Mal-

operation.

Corrective action taken- To be investigated by Communication wing.

Case-5 Tripping of 220 kV Pakhowal-PGCIL ckt
No. of unwanted operation -0

No. of correct operation -0

No. of failures to operate-0

No. of incorrect operation-1

Reason for indices less than unity- Carrier not healthy at PGCIL end.

Corrective action taken- PGCIL may apprise. Not received from utility.

Case-6 Tripping of 315 MVA, 400/220 kV ICT-2 at 400kV S/s Makhu

No. of unwanted operation -1



No. of correct operation -0
No. of failures to operate-0

Reason for indices less than unity- Due to cut on Control cable entering the Bucchholz

relay- maloperation.

Corrective action taken- Defective part of control cable removed.

Case-7 Tripping of 220 kV Dasuya-Alawalpur ckt in zone -1 at Alawalpur and zone-

2 at Dasuya

No. of unwanted operation -0
No. of correct operation -2
No. of failures to operate-0
O. of incorrect operation-1

Reason for indices less than unity- In spite of CR relay issued Z-2 trip.

Corrective action taken- Issue of relay configuration has been set right.

Case-8 Tripping of 100 MVA, 220/66 kV Power Transformer-3 at 220kV S/s Nabha
No. of unwanted operation -1

No. of correct operation -0

No. of failures to operate-0

Reason for indices less than unity- WTI tripping. Maloperation- no reason found.

Corrective action taken-

Case-9 Tripping of 160 MVA, 220/66 kV Power Transformer-4 at 220kV S/s Nabha



No. of unwanted operation -1
No. of correct operation -0
No. of failures to operate-0

Reason for indices less than unity- Mal-operation, Due to ingress of moisture in OLTC
Buchholz.

Corrective action taken- Relay has been covered.

Case-10 Tripping of 100 MVA, 220/66 kV Power Transformer-3 at 220kV S/s Udhoke
No. of unwanted operation -3

No. of correct operation -0

No. of failures to operate-0

Reason for indices less than unity- Control cable damaged and NCT connections
found loose.

Corrective action taken- Control cable changed and NCT connections tightened.

Case-11 Tripping of 220/66 kV, 160 MVA Power Transformer-4 at 220kV S/s

Chogawan

No. of unwanted operation -1
No. of correct operation -0
No. of failures to operate-0

Reason for_indices less than unity- CTs were replaced and accordingly differential
protection settings were not updated.

Corrective action taken- Settings have been changed.




Case-12 Tripping of 220 kV Butari-Railway ckt, 220 kV Butari-Verpal ckt, 220 kV
Butari-BBMB ckt, 100 MVA,220/66 kV P.T/F T-1, 100 MVA,220/132 kV P.T/F T-5, 100
MVA,220/66 kV P.T/F T-4

No. of unwanted operation -1 for each element
No. of correct operation -0
No. of failures to operate-0

Reason for indices less than unity- Mal-operation of BBPS Relay.

Corrective action taken- Not received from utility.

Case-13 Incorrect operations due to unhealthiness of carrier

Lines subjected- 220 kV Ferozepur Road - Ladhowal ckt, 220 kV Patti-Verpal ckt, 220
kV Numehal-Nakodar ckt, 220 kV Mahilpur-Bhakra ckt.Il, 220 kV G-1-RTP ckt.ll, 220 kV
Sahnewal-PGCIL ckt, 220 kV Ablowal-Passiana ckt, 220 kV Malerkotla-Sandaur ckt.ll,
220 kV Dhuri-Dhuri(400) ckt, 220 kV Doraha-PGCIL ckt, 220 kV Ghulal-Sahnewal ckt,
220 kV Badhni-PGCIL ckt

Due to unhealthiness of carrier, the concerned ends have been getting tripped in zone-2
leading to delayed clearance.

Corrective action taken- Not received from utility.




Reasons for Performance Indices less than Unity- July 2024

RVPN
Case-1 220 KV Dausa - Mandawar Line AT 220 KV GSS DAUSA on 03.07.2024
No. of unwanted operation -1

Reason for_ indices less than unity - VT supply failed due to problem in VT selection

relay.

Corrective action taken- VT selection relay repaired and problem rectified.

Case-2 220 KV KUCHAMAN-MAKRANA LINE at 220 KV GSS Kuchaman on
06.07.2024

No. of unwanted operation -1

Reason for_indices less than unity — Tripping due to DC problem at 220 KV GSS

Kuchaman.

Corrective action taken- DC problem rectified.

Case-3 Multiple trippings of 220 KV lines at Ratangarh on 08.07.2024
220kV Sri Dungargarh-Ratangarh Line - No. of unwanted operation -2
220 KV RATANGARH- KHETRI-I- No. of unwanted operation -2

220 KV RATANGARH- KHETRI-II- No. of unwanted operation -2

Reason for indices less than unity — Tripping due to DC problem due to heavy rain at
400/220 KV GSS Ratangarh.

Corrective action taken- DC problem rectified.

Case-4 220KV Dausa - PGCIL Bassi Ckt-l Line at 220KV GSS Dausa on 24.07.2024

No. of unwanted operation -1



Reason for indices less than unity — CB tripped at Dausa end due to heavy air leakage

from Pneumatic Drive of Y-Ph CB pole

Corrective action taken- CB repaired.

Case-5 220Kv Bikaner-Gajner-I line at 400 KV GSS Bikaner on 26.07.2024
No. of unwanted operation -1

Reason for indices less than unity — May be a DC fault, exact reason could not be
identified.

Corrective action taken- Under observation.

Case-6 400 kV Bikaner-Merta Line at 400 KV GSS Bikaner on 22.07.2024
No. of unwanted operation -1

Reason for_indices less than unity — May be a DC fault, exact reason could not be
identified.

Corrective action taken- Under observation.

Case-7 220/132 KV 160 MVA Transformer-l at 220 KV GSS Bhiwadi on 04.07.2024
No. of unwanted operation -1

Reason for indices less than unity — Water logging in relay terminal box during heavy
rain.

Corrective action taken- Reay terminal box cleaned, dried and sealed.

Case-8 220/132 KV, 160 MVA Transformer at 220 KV GSS RAWATSAR on 14.07.2024
No. of unwanted operation -1

Reason for indices less than unity — Water logging in relay terminal box during heavy
rain.

Corrective action taken- Reay terminal box cleaned, dried and sealed.




Case-9 220/132KV 100 MVA ICT-I AT 220 KV GSS IG NAGAR on dated 25.07.2024
No. of unwanted operation -1

Reason for indices less than unity — Water logging in relay terminal box during heavy
rain.

Corrective action taken- Reay terminal box cleaned, dried and sealed.

Case-10 220/132 KV, 100 MVA Transformer-l at 220KV GSS DECHU on 02.07.2024
No. of unwanted operation -1

Reason for_indices less than unity — High impedance differential protection relay
defective.

Corrective action taken- High Impedance differential protection relay replaced.

Case-11 220/132KV, 100 MVA Transformer-ll AREVA at 220kV GSS GULABPURA
on 16.07.2024

No. of unwanted operation -1

Reason for_indices less than unity — High impedance differential protection relay
defective.

Corrective action taken- High Impedance differential protection relay shall be replaced
soon.

Case-12 220kV 160MVA Transformer-ll at 220KV GSS GAJNER on 26.07.2024
No. of unwanted operation -1

Reason for indices less than unity — DC Fault due to heavy rain.

Corrective action taken- DC fault rectified.

RRVUNL

Case-1 Tripping of GT-1 at 220kV KSTPS kota on 19.7.2024



No. of unwanted operation -1
No. of correct operation-3
No. of failure to operate-0

Reason for indices less than unity — tripped due to malfunctioning of UAT Protection
Relay RET650.

Corrective action taken- The faulty Relay has been taken out of circuit and is being sent
to the OEM, M/s. HIEL (Formerly M/s. ABB India Ltd.) for analysis of the same.

SJVN
Case-1 Tripping of 68.67 MW generating unit no. 6 of Rampur HPS on 07.07.2024.

Number of unwanted operations =1

Reason for indices less than unity — High TGB vibration above permissible limit. High
TGB vibration occurred due to labyrinth seal damaged at runner.

Corrective action taken— The same was replaced.

UPPTCL

Case-1 Tripping of 220kV Kanduni-PG 2 line on 25.7.2024 (Lucknow zone)

No. of unwanted operation -1
No. of correct operation-1
No. of failure to operate-0

Reason for indices less than unity — DT received at Kanduni end.

Corrective action taken—Fault at 400kV Substation Khuri road (POWERGRID)
removed.




Case-2 Tripping of 400/220kV 500MVA ICT-1 at 400kV Substation Azamgarh
(Gorakhpur Zone)

No. of unwanted operation -1
No. of correct operation-1
No. of failure to operate-0

Reason for indices less than unity- Tripped on PRV due to DC cable fault.

Corrective action taken- Rectified on 14.7.2024.

Case-3 Tripping of 220kV Khurja NAPP line (Meerut Zone)

No. of unwanted operation -2

No. of correct operation-1

No. of failure to operate-0

Reason for_indices less than unity- At Khurja Substation Damaged cable carrying

signals to trip circuit and has operated due to water logging in trenches during severe
rain.

Corrective action taken- Control cables of both trip circuits were replaced on 31.7.2024.

Case-4 Tripping of 220kV Debai NAPP line (Meerut Zone)

No. of unwanted operation -2
No. of correct operation-1
No. of failure to operate-0

Reason for indices less than unity- Line tripped at Debai end due to SOTF/TOR when
distance protection picked in Zone-3.

Corrective action taken- Protection settings have been checked and revised.




PSTCL

Case-1 Tripping of 500 MVA, 400/220 kV ICT-1 at 400 kV S/S Dhanansu

No. of unwanted operation -1
No. of correct operation-0
No. of failure to operate-0

Reason for indices less than unity- Ingress of moisture due to Rain.

Corrective action taken- Officials have been asked to cover it properly.

Case-2 Tripping of 100 MVA, 220/132 kV Power Transformer-2 at 220 kV S/S Science
City

No. of unwanted operation -2
No. of correct operation-0

No. of failure to operate-0

Reason for indices less than unity- Control cable of NCT damaged.

Corrective action taken- Replaced.

Case-3 Tripping of 500 MVA, 400/220 kV ICT-1 at 400 kV S/S Dhuri

No. of unwanted operation -1
No. of correct operation-0
No. of failure to operate-0

Reason for indices less than unity- Due to ingress of moisture in PRD & OSR.

Corrective action taken- Officials have been asked to cover it properly.

Case-4 Tripping of 100 MVA, 220/66 kV Power Transformer-4 at 220kV S/s Patran

No. of unwanted operation -1



No. of correct operation-0
No. of failure to operate-0

Reason for indices less than unity- Due to rain & bird's dropping resulting in flashover
at LA jumper HV side.

Corrective action taken- Not received from utility.

Case-5 Tripping of 220 kV Muktsar-Ghubaya ckt

No. of unwanted operation -1
No. of correct operation-1
No. of failure to operate-0

Reason for indices less than unity- Mal-operation of PDR of CB.

Corrective action taken- Connections tightened in CB marshallaing box.

Case-6 Tripping of 220 kV Muktsar-Sandhwan ckt, 220 kV Muktsar-Sadiqg ckt, 220
kV Muktsar-Katorewala ckt, 220 kV Muktsar-Bathinda ckt.l, 220 kV Muktsar-
Bathinda ckt.ll

No. of unwanted operation -0

No. of correct operation-0

No. of failure to operate-0

No. of incorrect operation- 1 on each element

Reason for indices less than unity- Bus fault developed subsequent to tripping of 220
kV Muktsar-Ghubaya circuit. BBPS failed to operate.

Corrective action taken- Issue is being analysed.

Case-7 Tripping of 220 kV Butari-BBMB Jalandhar ckt in Zone-1 from BBMB end
and E/F at Butari end

No. of unwanted operation -1



No. of correct operation-0
No. of failure to operate-0

Reason for indices less than unity- Protection coordination issues of E/F relay.

Corrective action taken- Issue is being resolved.

Case-8 Tripping of 100 MVA, 220/66 kV Power Transformer-3 at 220kV S/s Rehana
Jattan

No. of unwanted operation -2
No. of correct operation-0
No. of failure to operate-0

Reason for indices less than unity- Bucchholz Trip Stage-Il, Master operated, due to
DC leakage.

Corrective action taken- Partially attended.

Case-9 Tripping of 100 MVA, 220/66 kV, P.T/F T-3 at 220kV S/s Dera Bassi

No. of unwanted operation -1
No. of correct operation-0
No. of failure to operate-0

Reason for indices less than unity- Bucchholz Trip Stage-Il, Master operated, due to
Control cable punctured.

Corrective action taken- Control cable replaced.

Case-10 Tripping of 220kV Bhateri-Faggan Majra ckt. |

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

No. of failure to operate-0



No. of incorrect operation- 1

Reason for_indices less than unity- Operation of O/C on adjacent circuit due to
snapping of conductor.

Corrective action taken- Not received from utility.

Case-11 Tripping of 220 kV Passiana-Ablowal ckt and 220 kV Passiana-Rajla ckt
from Passiana end only

No. of unwanted operation -1 for each element.
No. of correct operation-0
No. of failure to operate-0

Reason for indices less than unity- DC leakage.

Corrective action taken- Partially attended.

Case-12 Tripping of 100 MVA, 220/66 kV Power Transformer-2 at 220kV S/s Sarna

No. of unwanted operation -1
No. of correct operation-0
No. of failure to operate-0

Reason for indices less than unity- Control cable damaged by reptiles.

Corrective action taken- Control cable replaced.

Case-13 Tripping of 220 kV Verpal-Udhoke ckt and 220 kV Verpal-Wadala Granthian
ckt

No. of unwanted operation -1 for each element.
No. of correct operation-0
No. of failure to operate-0

Reason for indices less than unity- Maloperation of DPRs due to damaging of bush of
ICT at Wadala granthian.




Case-14 Tripping of 160 MVA, 220/66kV Power Transformer-2 at 220kV S/s
Malerkotla

No. of unwanted operation -1
No. of correct operation-0
No. of failure to operate-0

Reason for indices less than unity- Earth stick comes in induction during attending hot
point at 66 kV Naudhrani.

Corrective action taken- Not received from utility.

Case-15 Tripping of 220 kV Bhawanigarh-Nabha ckt at Bhawanigarh end only

No. of unwanted operation -0
No. of correct operation-0
No. of failure to operate-1

Reason for indices less than unity- failed to trip from Nabha end.

Corrective action taken- Not received from utility.

Case-16 Incorrect operations due to unhealthiness of carrier

Lines subjected- 220 kV Kotla Janga-Kartarpur ckt.ll, 220 kV Bathinda-GHTP ckt.|

Due to unhealthiness of carrier, the concerned ends have been getting tripped in zone-2

leading to delayed clearance.

Corrective action taken- Not received from utility.

POWERGRID — NR-2

Case-1 Tripping of PATIALA 315MVA ICT-1 & 500MVA ICT- llI

No. of unwanted operation -1 for each element



Reason for indices less than unity- ICTs tripped on operation of 220KV Bus-1

Protection caused by operation of LBB protection of 220KV Nabha-1 due to problem in
B-pole CB Patiala (PG).

Corrective action taken- Not received from utility.

Case-2 Tripping of DEHAR 315 MVA ICT-I at 220kV side only

No. of unwanted operation -1

Reason for_indices less than unity- Tripped due to maloperation of Micom P743
Breaker failure relay owned by BBMB Dehar.

Corrective action taken- BBMB may apprise.




Reasons for Performance Indices less than Unity- August 2024

POWERGRID- NR-2

Case-1 Tripping of 220KV SALAL-JAMMU-II at Jammu end on 07.08.2024
No. of unwanted operation -1

Reason for_indices less than unity - Line tripped from Jammu end only due to

maloperation of Trip supervision contactor. Dead earth fault was persisting at that time
(JKPTCL Station)

Corrective action taken- Not received from utility. (Jammu may also update)

Case-2 Tripping of 220KV SARNA-DASUYA-I on 16.08.2024
No. of incorrect operation -1

Reason for indices less than unity — Line successfully Auto Reclosed on B-N fault from

Dasuya (PSTCL) but tripped from Sarna (PSTCL) due to maloperation of A/R scheme at
Sarna (PSTCL). DTPC cable issue.

Corrective action taken- Not received from utility (PSTCL may also update)

Case-3 Tripping of 400KV BHIWANI (BBMB) - RAJPURA (PSTCL) LILO PORTION
on 31.08.2024

No. of unwanted operation -1

Reason for_ indices less than unity — Line tripped from Rajpura (PS) end only due to
DT received at Rajpura (PS) PSTCL end caused by maloperation of PLCC at BBMB
Bhiwani. PLCC maloperation. PLCC and bay at Bhiwani are owned by BBMB

Corrective action taken- Not received from utility (BBMB may also update).




Case-4 Tripping of PATIALA 315MVA ICT-Il & 500MVA ICT-IV on 24.07.2024
No. of unwanted operation -1 for each element.

Reason for indices less than unity — ICT-4 TBCB bay wiring issue. During shifting of
ICT-4 (214) bay to TBC, +ive voltage extended to trip bus of 220kV Bus-2, resulting in
operation of 220KV Bus-2.

Corrective action taken- Rectified.

CCGT Bawana, IPGCL

Case-1 Tripping of Generator Transformer GT —4 on 18.8.2024 & 25.8.2024
No. of unwanted operation -2

No. of correct operation-2

No. of failure to operate-0

Reason for indices less than unity — On differential tripped due to CT Secondary wire
of R —Phase Yard CT (Core 4 & Core 5) from CT Junction Box to CT MK found grounded.

Corrective action taken- New cable laid from R — Phase CT Junction Box to CT MK for
Core 4 as well as Core 5

PSPCL (GGSSTPS)

Case-1 the following feeders tripped in Zone-2

1. 220 kV feeder Jadla-1 on 24.08.2024
2. 220 kV feeder Jadla-2 on 24.08.2024
3. 220 kV feeder Gobindgarh-2 on 27.08.2024

Reason for indices less than unity —-Due to the unhealthiness of Carrier
Communication.

Corrective action taken- Not received from utility.




RVPNL

Case-1 Tripping of 400 KV Merta - Bikaner Bay at 400 KV GSS MERTA on 09.08.2024
No. of Unwanted operation — 1

Reason of unwanted operation — DC cable problem initiated the breaker tripping.

Corrective Action taken — DC cable replace and problem rectified.

Case-2 Tripping of 400/220KV 315 MVA ILT-2ND AT 400 KV GSS RATANGARH on
02.08.2024

No. of Unwanted operation — 1

Reason of unwanted operation — Due to DC mixing of source 1 and source 2 at 400KV
GSS Ratangarh in 400/220KV 315MVA ILT-2 panel.

Corrective Action taken — DC problem rectified.

Case-3 Tripping of 220 KV Manoharpur - Kukas line at Manoharpur on 01.08.2024
No. of Unwanted operation — 1

Reason of unwanted operation — DC problem due to damage of DC cable at 220 KV
GSS Manoharpur.

Corrective Action taken — DC problem rectified.

Case-4 Tripping of 220kV Sri Dungargarh - Ratangarh line at 220KV GSS Ratangarh
on 06.08.2024

No. of Unwanted operation — 1

Reason of unwanted operation — CB tripped at Ratangarh end without any indication
due to DC problem.

Corrective Action taken — DC problem rectified.

Case-5 Tripping of 220kV Bhilwara Kankroli (PG) line at Bhilwara end on 08.08.2024



No. of Unwanted operation — 1

Reason of unwanted operation — PSL of relay was found wrong, the relay tripped with
Carrier healthy signal.

Corrective Action taken — PSL corrected.

Case-6 Tripping of 220 kV Kankroli- Bamantukda Line at 220 KV GSS Bamantukda
on 11.08.2024

No. of Unwanted operation — 1

Reason of unwanted operation — LBB relay setting found incorrect.

Corrective Action taken — LBB relay setting corrected.

Case-7 Tripping of 220KV Khetri- Ratangarh Ckt-ll line at 220 KV GSS Khetri on
dated 21.08.2024

No. of Unwanted operation — 1

Reason of unwanted operation — VT selection relay operation defective, VT output
became near to zero.

Corrective Action taken — Problem of VT selection relay rectified.

Case-8 Tripping of 220/132 KV 160 MVA Transformer at 220 KV GSS VATIKA on
30.08.2024

No. of Unwanted operation — 2
Reason of unwanted operation — Main 2 differential relay was installed at the panel with

incomplete CT wiring and was put out of ckt by removing DC supply. Workmen
unknowingly put on the DC supply fuses.

Corrective Action taken — Main 2 differential relay again put out of circuit.

DTL
Case-1 400kV Mundaka- Bawana Ckt-1

No. of unwanted operation -2

No. of correct operation-0



No. of failure to operate-0

Reason of unwanted operation — Not submitted.

Corrective Action taken- Not received from utility.

PTCUL
Case-1 Tripping of 315 MVA ICT -l (400/220 KV) at 400 KV S/S Kashipur

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

No. of failure to operate-0

Reason of unwanted operation — transformer tripped without flags due to DC Earth
fault.

Corrective Action taken- Not received from utility.

UPPTCL

Case-1 220kV Parichha to Moth line (Jhansi Zone)

No. of unwanted operation -0
No. of correct operation-1
No. of failure to operate-1

Reason for_indices less than unity — At 220kV S/s Moth Bus coupler breaker trip on
E/F high set, while line CB did not trip.

Corrective Action taken- Fault got rectified.

Case-2 220kV Debai to Khurja line (Meerut Zone)

No. of unwanted operation -0

No. of correct operation-0



No. of failure to operate-1

Reason for indices less than unity — CB at 220kV Debai end failed to trip as trip signal
was transferred to TBC breaker due to mal functioning of BCU.

Corrective Action taken- Trip transfer scheme is permanently shifted to main CB till the
time BCU trouble is rectified.

Case-3 Tripping of 500MVA ICT-1 at 400kV Substation Azamgarh (Gorakhpur Zone)

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

No. of failure to operate-0

Reason for indices less than unity —ICT tripped on PRV due to mal functioning of PRV
contact due to accumulation of water vapour.

Corrective Action taken- Not received from utility.

Case-4 Tripping of 160MVA ICT (220/132kV) -1 at 400kV Substation Agra (Agra
Zone)

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

No. of failure to operate-0

Reason for indices less than unity — Due to control cable fault.

Corrective Action taken- Not received from utility.

Case-5 Tripping of 400kV Aligarh Panki line (Agra Zone)

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

No. of failure to operate-0

Reason for indices less than unity — Due to DC Earth fault.




Corrective Action taken- Not received from utility.

Case-6 Tripping of 500MVA ICT-1 (LV side) at 400kV Substation Panki (Agra Zone)

No. of unwanted operation -3
No. of correct operation-0

No. of failure to operate-0

Reason for indices less than unity — Due to DC Earth fault.

Corrective Action taken- Not received from utility.

Case-7 Tripping of 500MVA ICT-I (HV side) at 400kV Substation Panki (Agra Zone)

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

No. of failure to operate-0

Reason for indices less than unity — Due to DC Earth fault.

Corrective Action taken- Not received from utility.




Annexure-Ill

Status of Protection Audit Plan for FY 2024 -25

S. No. INRPC Member Category Status

1 PGCIL Central Government owned
Transmission Company

2 NTPC

3 |BBMB

4 |THDC .

5 SIVN 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 IUPRVUNL 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.

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-lV

S. No. [NRPC Member Category Status Schedule submitted as Present Status
per utililty Comlpleted (yes/no)
1 PGCIL Central Government owned
Transmission Company
2 NTPC Received (Tanda) By 17.07.2025
3 |BBMB
4 |THDC
5 ERE Central Generating Company FY-2025-26 for RHPS,
Nov 24- March 25 for
Received NJHPS
6 NHPC Received FY-2025-26
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 (DTPS-Anpara) 01.05.2024 Revised schedule will
be submitted
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. Received Dec-24
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 .
29 |Rosa Power Supply Company Ltd PP havilr?sgt anlqlgaectaha: cisoo MW Received By 30.09.2024
30 |Lalitpur Power Generation Company P 26.03.2024
Ltd
31 |MEJA Urja Nigam Ltd.
32 |Adani Power Rajasthan Limited Received (Kawai) September, 2024
33 |JSW Energy Ltd. (KWHEP) Received December 2024 to
March 2025
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 *2024-25
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

* Revised Schedule
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Annexure-V

POWERGRID NR-2 400/220kV GIS Chamba

Protection Audit report — 400/220 KV GIS Chamba Substation

Observations during Protection Audit carried out on 28" June -29'" June 2024

10.

11.

Settings for protection relays to be implemented as per Latest Template & COE observations.
All the protection templates need to be upgraded with the latest version and new fault
current level. PSL/ Application configuration/CFC also needs to be modified as per the new
templates wherever applicable.

Preventive maintenance record of protection system for not available with site except 400kV
Bus Reactor-2, 400kV Chamba-Lahal ckt-1&2 & 207 bay (Majra line).

Tap position of ICT-1 R-phase is showing erroneous value i.e. -28 in SAS and same needs to be
rectified.

ICT-2 WTI HV Y-Phase & WTI LV R-Phase are showing erroneous value in SAS. WTI HV Y-Phase:
76°& WTI LV R-Phase: -8.21°. same needs to be rectified.

BR-1 WTI is reporting erroneous value i.e 70° in SAS whereas 32° in WTI, same needs to be
rectified.

In BR-1, Group-B Protection DC fail alarm persisting in DIFF relay but not showing SAS, on fail
of actual DC-2, no change in alarm, same needs to be rectified.

In BR-1, on switch off Power supply of REF, Diff & BUI relay, no event/alarm of relays
unhealthy in SAS, needs to be rectified.

ABB make CSD of BR-1 is not reporting to SAS.

Mutual Compensation wiring of Main-1 Relay (REL670) of 400kV Chamba-Lahal Ckt-1&2 not
connected properly, same needs to be corrected.

Goose IED absent alarm is persisting in Main-2(P444) of 220kV Chamba-Karian, 220kV
Chamba- Majra Line but not reporting to SAS, needs to be rectified.

Goose receives fail alarm persisting in Main-1 relay of 400kV Chamba-Lahal Ckt-2, same needs
to be rectified.

I 5




n

——

A2 ON-Y Carter fall alaren persisting in 220 KV Chamba Karlan line (Ray: 206)
13 2200V Chamba- Majra Line PLEC counters are not reporting in SAS
14 Most of Indication lamps for CB/1solators status are not working

1S, LT system (Tertiary & HPPCL supply) Voltage Is not reporting In 5AS-1 but reporting In SA% 2,
nods to be rectified.

16. DG is working in Manual Mode. However, ACDB B/C is not working in Auto Mode, therefore
DG unable to operate on Auto Mode. Same needs to be rectified.

17. Battery Room Temp is not reporting in SAS,

18 S0V Battery Charger-1 & 2 current and voltage are not reporting correctly needs to be
rectified. SAS Value: Charger-1: -18V & 600A, & Charger-2: -18V & -4.5A.

19. 220V Battery Charger-1 & 2 current is not reporting correctly needs to be rectified. SAS Value:
Charger-1: -0A, & Charger-2: -0A.

20. In 220V Battery Charger-1, Ammeter found defective, same needs to be replaced.
21. Firefighting pressure showing Zero in SAS, needs to be rectified.

22. Fire diesel engine is not functional in auto mode, same needs to be made functional in auto
mode.

23. Out of 8 cameras, 7 are working and 1 (Camera No.-08) is not functional, same needs to be
made functional.

24. DC voltage measured during audit, no DC earth fault present. Setting for E/F relay kept as
0.2 mA.

a. 220V Source 1:+123.4V,-123.2V 48V Source 1: +0.5V, -51.5V
b. 220V Source 2: 41226V, -124.2V 48V Source 2: +0.7V, -52.0V

25, DC earth fault Is simulated in 220 V DC Source-2, No Voltage deflection detected in DC source-
12 Mo mixing found,

W PAVS
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26. Logic for PRD trip with NO/NC & OTI/WT! trip with time delay 20ms and Buch Alarm/Trip with
time delay 200ms is implemented in ICT-1,2 & BR-1,2.

27.02 nos. Carrier switch out signals simulated. Found ok and reported to SAS.

28. Smoke detectors simulated from 3 no. zones (Zone-2, Zone-3 & Zone-5). Found ok and
reported to SAS.

Rectification during Audit-
1. ICT-1RY phase voltage is showing 93kV in SAS, rectified during audit.
2. In BR-2, REF relay found out of time sync, rectified during audit.

3. In BR-2, REF Stabilizing Resister found defective, replaced and value set as per
Template i.e. 219 Q during audit.

AU[\DITEE AUDITOR
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Protection Check-List
_—'ﬁ

Name:- 400/220KV GIS CHAMBA Status Remarks
Month and Year of Commissioning:- December 2011 (OK/
Date of audit:- 28™ to 29" JUNE-2024 Not Ok)
Element Description
Main- Check the settings Parameters with respect to the OK To be updated as
I/Main-1l template updated with latest in-feed values per Latest
template and
Check the Signal Matrix/PSL/Application 0K | COE observation
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 as OK
time graded for Double Ckt/Parallel lines
Check that the VT fail shall block the tripping OK
Check the current, voltage and angle in the relay OK
Check for mutual compensation wiring (if applicable) OK 400kV Lahal-1&2
and Check setting and configuration according to Main-1, wiring
wiring. found not ok.
Whether all relays are accessible from remote OK
dedicated PC for setting & DR extraction in control
room
Whether Main-I & 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 Ch-1 fail of 220
KV Karian line
(Bay-206)
Check alarm during OUT position of Carrier IN/OUT 0K
Switch in Control room as well as in RTAMC/NTAMC
Auto Check the logic and configuration of the AR Start and 0K
Reclosure Block
Check the dead time and reclaim time settings 0K
Check the Logic and Configuration of the AR Lockout 0K
Check the logic & wiring for Priority Ckt in one & Half NA
CB scheme.
Whether priority scheme is working properly (check NA
previous A/R DR)

T
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Protectio_n Check-List

— e ——————————————
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LBB Check the relay settings (particularly, pick-up, OK TEMPLATE NOT
relay/PU retrip time and back-trip time) AVAILABLE.
relay

Check that single phase initiation is wired and OK

configured correctly for lines

Check the logic that re-trip trips the same breaker NA

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 - OK
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; NA
Topology is independent of switch status in One
and Half CB scheme

Check/measure phase wise current in LBB/PU OK
relay
Reactor/Tra | Check the differential current and bias current in OK
nsformer the relay
Differential
Check the relay settings as per the template OK TO BE UPDATED
Check the relay configuration for proper input and OK AS PER COE
output contact assignment. OBSERVATIONS
& LATEST
| TEMPLATE
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
I protection
| Check the relay settings as per the template OK TO BE UPDATED
| Check the relay configuration for proper input and OK AS PER COE
‘ output contact assignment. OBSERVATIONS
& LATEST
| TEMPLATE
j Check the tripping logic wrt the scheme. 0K
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
2 Check the current and voltage in the relay l—.1 ok ||
Back-up | Mv;/ = \“(\
el ~/ > ey

n
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Protection Check-List

—_—

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 0K TO BE UPDATED
Check the relay configuration for proper input and OK AS PER COE
output contact assignment. OBSERVATIONS
& LATEST
TEMPLATE
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 OK BR-1 CSD IS NOT
working properly as per its requirement. Reporting to
(Check recent graph/DR) SAS.
Check provision of bypassing of CSD is provided OK
Check DR trigging of other relay on Manual OK
operation of CB in case CSD is not having the
provision of extraction of DR/graph.
General Check that the two trippings of PRD, Buchholz etc 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 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 TO BE UPDATED
AS PER LATEST
CIRCULAR.
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 NOT OK | TO BE
IMPLEMENTED.
Check for implementation of relevant CC-AM OK
circulars
Check the single point earthing of CT secondary OK
core on sample basis.
Check the earthing interconnecting link/strip OK
connected in inter panel/adjacent panel
Back up of important data of sub-station 0K
Bus Bar Whether duplicate bus bar protection provided in 0K
Protection | 400 & 765 kV Bus bar

(! \ !
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Protection Check-List

I

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 NA
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) OK
Alarms Simulate the alarms as per Annex-Il for at least OK
20% bays, Minimum 6 bays.
DCSystem | Check DC voltage at the farthest point in the OK
switchyard (+ to Earth, - to earth)
ACsystem | Check auto operation of DG set OK
FFPH Check auto operation of HVW and Diesel driven OK Diesel Engine
pump Not working on
Auto Mode.
Smoke Simulate smoke detection in any kiosk and check OK
detection for alarm
system
AUDITEE AUDITOR
A
\P i\\@’(\
VIKENDER SINGH, DM NARESH KUMAR, AM

ABHISHEK KUMAR, JE
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| RRVPN 220kV Hamirgarh S/s

dlya Vidhyut Prasaran Nigam

" Protection Audit-MIO-MAY 2024 4 Dgle. & Audik - 92.5. 2024
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Rajasthan Rajya Vidhyut Prasaran Nigam
Report of the Protection Audit
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Rajasthan Rajya Vidhyut Prasaran Nigam
Report of the Protection Audit
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A. General Information

Pr.

Report of the Protection Audit

i)|Name of utility: Rajasthan Rajya Vidhyut Prasaran Nigam Limited
ii)[Name of Voltage level of Substation: 220 kV GSS Indira Gandhi Nagar

iii) | Date of Commissioning: 25.02.2011
iv) [Type of Bus Switching Scheme Two Main Bus [One & Half scheme)

v)

Name and Organization of Audit Team

Sh. Mukul Yadav, AEN-11l (MPT&S), RVPN, Jaipur

Sh. Munesh Kumar Meena, JEN-1 0/o0 AEN-II1 {MPT&S), RVPN, Jaipur

Name of representative from utility whose

Sh. D.K. Jain, SE (Prot. Engg.) RVPNL Jaipur

Fault locator

Protection Relays

vi) |audit being carried out
B. Checklist for Protection Audit
Fun:t::flal/ Type of Compliance
Relay*(Numerical /St . . * roh status w.r.t,
S.No| Check l;:na;tjl:;lal;;‘ atic/Electromechani Setting as found in field*/ fatory
sabled caf) provisions
Distance protection Panel:M-1/11
(i) |Name of Line 220 kV PGCIL Bassi Line
Functional( ,
Pole discrepancy relay Yes On CB) Electromechanical 2 sec.
PLCC panel Yes Functional
. Z1=4.897 Ohm, T1=0 ms
. Y Fi | ’
Zone-1/2/3/4/5(settings) es unetiona” | Numerical Distance 72=9.162 Ohm, T2=350 ms Comblvi
ves | Functional | Protection Relays Z3=13.958 Ohm, T3=1000 ms omplying
Time check-Zone-1/2/3/4/5(settings) Z4{Rev.)=408 mOhm, T4=160 ms
SOTF No Disabled - - Complying
In built feature of .
Yes Functional | Numerical Distance PEMISSW;hU ndezr 1“;;:2’]1 ! Complying
Aided schemes Protection Relays ase
In built feature of
Yes Functional { Numerical Distance Complying




Functional/

Non- Type of Compliance
S.NoJ Check Functional/ Re-lay*(Numerical/ St Setting as found in field*/** status w.r.L.
Enabled/Di atic/Electromechani regu!afory
sabled cal} provisions
Power swing(S(settings R and X) R=5 Ohm, X=5 Ohm Complying
All Zone block Yes Enabled In bui!t feat'ure of - Complying
Numerical Distance
DR Yes Enabled Protection Relays Complying
Binary Input
Breaker Contacts Yes Functional - - Complying
Carrier Receive Yes Functional - Complying
Time Synchronization Yes Functional - - Complying
{(ii) [Name ofLine 220 kV Heerapura Line
Functional( .
Pole discrepancy relay Yes On CB) Electromechanical 2 Sec.
PLCC panel Yes Functional
Yes Functional Z1=5.877 Ohm, T1=0 ms
Zone-1/2/3/4/5(settings) Numerical Distance | 7.989 Ohm, T2=350 ms Z3=10.825 Complying
Yes Functional Protection Relays Ohm, T3=1000 ms Z4[Rev.)=408
Time check-Zone-1/2/3/4/5(settings) mOhm, T4=160 ms
SOTF ' No Disabled - - Complying
In built feature of -
Yes Functional | Numerical Distance Permnssw;lzl ndezrlRZeza CI(II'R Complying
Aided schemes Protection Relays ase *
In built feature of
Yes Functional | Numerical Distance Complying
Fault locater Protection Relays
Power swing(S(settings R and X) R=5 Qhm, X=5 Ohm Complying
All Zone block Yes Enabied In built feature of - Complying
DR Yes Enabled Numerical Distance Complying
Binary Input
Breaker Contacts Yes Functional Complying
(arrier Receive Yes Functional - Complying
Time Synchronization Yes Functional Complying
Distance protection Panel:M-1/H '
{iii) |Name of Line 220 KV Sitapura Line
Functional .
Pole discrepancy relay Yes On CB) Electromechanical 2 sec.
PLCC panel Yes Functional
Zone-1/2/3/4/5(settings) Yes Functional Z1=1.722 Ohm, T1=0 ms
Numerical Distance Z22=3.275 Ohm, T2=350 ms Complying
Yes Functional Protection Relays Z3=4.622 0hm, T3=1000 ms

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

Z4(Rev.)=408 mOhm, T4=160 ms




Fun;t; ::'al/ Type of Compiiance
S.No, Check Functionaly {Re12Y (Numerical/St o a5 found in flelde/s+ | StAtUS w.rt.
Enabled,Di atic/Electromechani regulatory
sabled cal) provisions
SOTF No Disabled - Complying
In built feature of .
Yes Functional | Numerical Distance Permmsw;e)'i :3?5;;:2’]1 Complying
Aided schemes Protection Relays
In built feature of
Yes Functional | Numerical Distance Complying
Fanlt locator Protection Relays
Power swing(S(settings R and X} R=5 Ohm, X=5 Ohm Complying |
All Zone hlock Yes Enabled In built feature of - Complying |
DR Yes Enabled Numerical Distance Complying
Binary Input
Breaker Contacts Yes Functional - Complying
Carrier Receive Yes Functional - - Complyin
Time Synchronization Yes Functional - - Complyinéj
3. o |
Name, Signature & Contact No. of team Carrying out 1. Mukul Yadav, AEN-HIT (MPT&S), Jaipur 9413382334 ‘q"'w/
Protection audit: 2. Munesh Kr. Meena, JEN-1 0/0 AEN-1I (MPT&S), aipur 9413383124 ﬂ,dh/

Name. Signature & Contact No. of representative of utility
whose Protection audit is being carried out:

1. Dinesh Kumar Jain, SE (Prot.Engg.}), RVPN, Jaipur, 9413393540




Dj e

400 k¥ GSS PGCIL Bassi

| 34.91 kM

30 kM

1 ion for KV1

220 kV GSS IG Nagar

220 kV GSS KKD

|29.a kM

|

220 kV GSS Dausa

Principle line Length
Shortest Line Length considered on Remote Bus
Longest line length Considered on Remote Bus

Conductor Used
Conductor Parameters :
Positive Sequence{Z1):
Zero Sequence(Z0):
CTR:
PTR:
CTR/PTR:

Zone 1{Forward) Reach:
Zone 2(Forward) Reach:

| @-

CTR=1000/1 A | . ) -36km

CTR=1000/1 A

7~y  10.55 kM
-~ ®‘| B

CTR=1000/1 A

30 KM,
29.8 KM.
3491 KM.
Zebra
R X z Angle
0.081 0.4 0408 78.55
0.2875 1.275 1.307 77.29

1000/1 Amp= 1000

220000/110 V= 2000

80
50

0.5

% of the Line to be Protected

-P - L ]

220 kV GSS Heerapura

15.5 kM |

220 kV GSS VKIA
6.3 kM |
220 kV GSS Mansarover

220 Kv GSS SITAPURA

11 kM l

220 kV GSS Sanganer

EARTH FAULT COMPENSATION

RE/RL=1/3{{Ro/R1)-1)
XE/XL=1/3((X0/X1)-1)
kZ0 Res. Comp.=kZ0 = (20 - 71) / 371

kZ0 kZ0 angle
0.734 -1.83

% of the Shortest Line on remote Bus+100 % of the Protected Line



Zone 3(Forward) Reach: 110 9% Longest line length on Remote Bus+100 % of the Protected Line
Zone 4(Reverse) Reach: 2 Km

Zone 1 forward Reach= 80% of line length (IG Nagar to PGCIL)* +ve Sequence impedance of conductor /km*(CTR/PTR)

=0hm T1= Instt.
Zone 2 forward Reach= 100% of line length (IG Nagar to PGCIL}+50 % of the Shortest Line on remote Bus{PGCIL-Dausa)*+ve Sequem:e impedance of

conductor /km*(CTR/PTR)
=[p:162__]obm T2=350 ms

Zone 3 forward Reach=100% ofline length (1G nagar to PGCIL}+110 % Longest line length on Remote Bus(PGCIL-KKD)*+ve Sequence impedance of

conductor /km*{CTR/PTR)
= Ohm T3=1000 ms
Zone 4 reverse Reach=2 km*+ve Sequence impedance of conductor/km*(CTR/PTR)

= Ohm T4=160 ms

Di jon & E/F calculation fo kV r- Bassi Li
Fault MVA of 220 kV BUS : 8555 MVA
3 Phase Short Circuit Current : 15891 Amp
Phase-Phase Short Circuit Current : 13762 Amp
Phase to Earth Short Circuit Current : 8581 Amp

Directional Overcurrent Element Setting
CTRatio 1000/1
Plug Setting 100%ie. 1000 Amp
Plug Setting Multiplier ~ 13.762
Time of Operation 0.5 Seconds
TMS 0.192

Directional Earthfault Element Setting
CT Ratio  1000/1
Plug Setting 20%i.e. 200 Amp
Plug Setting Multiplier  42.905
Time of Operation 0.5 Seconds
T™MS 0.227



Di la
400 kV GSS PGCIL Bassi

| 34.91 kM

| 30 kM

lati r 220KV1

220 kV GSS 1G Nagar

S

29.8kM

220 kV GSS KKD

220 kV GSS Dausa

: ‘@-—

i

- a
220 kV GSS Heerapura

15.5 kM I

220 kV GSSVKIA

CTR=1000/1A | ®- (71 _36kM

i

CTR=1000/1 A

6.3 kM |

220 kV GSS Mansarover
220 KV GSS SITAPURA

11 kM |

ey 10.55 kM
®
CTR=1000/1 A
220 kV GSS Sanganer
Principle line Length 36 KM. EARTH FAULT COMPENSATION
Shortest Line Length considered on Remote Bus 6.3 KM. RE/RL=1/3((Ro/R1)-1)
Longest line length Considered on Remote Bus 15.5 KM. XE/XL=1/3((X0/X1)-1) KZo
kZO Res. Comp.=kZ0 =(Z0-Z1) / 321 0.734
Conductor Used Zebra
Conductor Parameters : R X Z Angle
Positive Sequence(Z1): 0.081 0.4 0.408 78.55
Zero Sequence(Z0): 0.2875 1.275 1.307 77.29
CTR: 1000/1 Amp= 1000
PTR: 220000/110 V= 2000
CTR/PTR: 05

Zone 1(Forward) Reach: 80
Zone 2(Forward) Reach: 50

Zone 3(Forward) Reach: 110

Zone 4(Reverse} Reach: 2

% of the Line to be Protected

% of the Shortest Line on remote Bus+100 % of the Protected Line
% Longest line length on Remote Bus+100 % of the Protected Line

Km

Zone 1 forward Reach= 80% of line length (1G Nagar to Heerapura)* +ve Sequence impedance of conductor/ km*(CTR/PTR)

kZ0 angle
-1.83



= Ohm T1= Instt.

Zone 2 forward Reach= 100% of line length (IG Nagar to Heerapura)+50 % of the Shortest Line on remote Bus(Heerapura-Mansarover)*+ve Sequence impedance of
conductor/km*(CTR/PTR)

= Ohm T2=350 ms
Zone 3 forward Reach=100% of line length (IG Nagar to Heerapura)+110 % Longest line length on Remote Bus(Heerapura-VKIA}*+ve Sequence impedance of
conductor/km*(CTR/PTR)

Ohm T3=1000 ms
Zone 4 reverse Reach=2 km*+ve Sequence impedance of conductor/km*{CTR/PTR)

=]0.408 Ohm T4=160 ms

Di iopal 0/C& E/Fr culation for 220 kV I r-Heerapura Li
Fault MVA of 220 kV BUS : 8555 MVA
3 Phase Short Circuit Current : 15891 Amp
Phase-Phase Short Circuit Current : 13762 Amp
Phase to Earth Short Circuit Current : 8581 Amp

Directional Overcurrent Element Setting
CTRatio  1000/1
Plug Setting 100%ie. 1000 Amp
Plug Setting Multiplier 13.762
Time of Operation 0.5 Seconds
T™S 0.192

Directional Earthfault Element Setting
CT Ratio  1000/1
Plug Setting 20 % i.e. 200 Amp
Plug Setting Multiplier ~ 42.905
Time of Operation 0.5 Seconds
TMS 0.227



34.91 kM

400 kV GSS PGCIL Bassi

220 kV GSS KKD

|29.3 kM

220 kV GSS Dausa

Principle line Length

Shortest Line Length considered on Remote Bus
Longest line length Considered on Remote Bus

Conductor Used
Conductor Parameters

Positive Sequence{Z1):
Zero Sequence(Z0):
CTR:

PTR:

CTR/PTR:

Zone 1{Foerward) Reach:
Zone 2{Forward) Reach:
Zone 3{Forward) Reach:
Zone 4(Reverse) Reach:

220 kV GSS 1G Nagar 220 kV GSS Heerapura
15.5 kM I
- ® N 220 kV GSS VKIA
CTR=1000/1A | — {7 36kM
® | 6.3 kM
CTR=1000/1 A
220 kV GSS Mansarover
220 KV GSS SITAPURA
Lo
CTR=1000/1 A
220 kV GS5 Sanganer
10.55 KM. EARTH FAULT COMPENSATION
11 KM. RE/RL=1/3((Ro/R1)-1)
11 KM. XE/XL=1/3((X0/X1)-1) kZ0 kZO0 angle
KZ0 Res. Comp.= kZ0 = (Z0 - Z1) / 321 0.734 -1.83
Zebra
R X A Angle
0.081 0.4 0.408 78.55
0.2875 1.275 1.307 77.29

1000/1 Amp= 1000
220000/110 V= 2000
0.5

80 % of the Line to be Protected
50 % of the Shortest Line on remote Bus+100 % of the Protected Line

110
2 Km

% Longest line length on Remote Bus+100 % of the Protected Line



Zone 1 forward Reach= 80% of line length (1G Nagar to Sitapura)* +ve Sequence impedance of conductor/km*(CTR/PTR)

= Ohm T1= Instt.
Zone 2 forward Reach= 100% of line length (Ig Nagar to Sitpura}+50 % of the Shortest Line on remote Bus(Sitapura-Sanganer)* +ve Sequence impedance of

conductor/km*(CTR/PTR)
=]3.275 Ohm T2=350 ms

Zone 3 forward Reach=100% of line length (1 G Nagar to Sitapura)+110 % Longest line length on Remote Bus(Sitapura-Sanganer})*+ve Sequence impedance of

conductor/km*(CTR/PTR)
=0hm T3=1000 ms

Zone 4 reverse Reach=2 km*+ve Sequence impedance of conductor /km*{CTR/PTR)
= Ohm T4=160 ms

i i Fre Iculation for 220 kV IG ar -Sitapura Li
Fault MVA of 220 kV BUS : 8555 MVA
3 Phase Short Circuit Current : 15891 Amp
Phase-Phase Short Circuit Current : 13762 Amp
Phase to Earth Short Circuit Current : 8581 Amp

Directional Overcurrent Element Setting
CT Ratio 1000/1
Plug Setting 100%ie. 1000 Amp
Plug Setting Multiplier ~ 13.762
Time of Operation 0.5 Seconds
TMS 0.192

Directional Earthfault Element Setting
CT Ratio  1000/1
Plug Setting 20 % ie. 200 Amp
Plug Setting Multiplier ~ 42.905
Time of Operation 0.5 Seconds
TMS 0.227



A.  General Information
i)| Name of utitity: Rajasthan Rajya Vidhyut Prasaran Nigam Limited
ii} | Name of Voltage level of Substation: 220 kV GSS Indira Gandhi Nagar
iii) | Date of Commissioning: 25.02.2011
iv) | Type of Bus Switching Scheme Two Main Bus (One & Half scheme)

Sh. Mukui Yadav, AEN-111 (MPT&S), RVPN, Jaipur

Sh. Munesh Kumar Meena , JEN-1 0/0 AEN-TII (MPT&S), RVPN

, faipur

v) [Narme and Organization of Audit Team
vl gl::ne of representative from utility whose audit being carried Sh. DX Jain, SE (Prot. Engg.) RVPNL Jaipur
B.  Checklist for Protection Audit
Type of
Functional/ Non- Compliance status
SNo. Check Functional ;énabled Relay*(Numerical) Setting as found . regulatory
/Disabled /Stauc{li!ectmme in field*/ provisions
chanical)

Transformer Protection Panel

(i} _|Name of Transformer (Rating/Capacity) 220/132 k¥, 100 MVA Areva make Transformer-1
Tripping by Buchholz Relay {Alarm]) Yes Enabled Electromechanical Complying
Differential Protection Yes Enabled Numerical Complying
2nd Harmonic Block {Setting) Enabled 1594 Complying
Event Logger Operation Yes In built feature of numerical differential relay
Restricted Earth Fault Protection (HV Side)(Auto X-mer) Yes Functional |Numerical [41.9V jComplying
Event Logger Operation Yes In built feature of numerical REF relay
REF Protection {LV Side) NA
Event Logger Operation NA
Backup Over Current Yes Enabled [Numerical To.3/0.197 {Complying
Event Logger Operation Yes In built feature of numerical 0/C & E/F relay
Earth Fault Protection Yes Enabled |Numerical lo.1/0.254 |Complying
Event Logger Operation Yes In built feature of numerical 8/C & E/F relay
Over Flux Protection Yes Enabled | | [Complying
Event Logger Operation Yes In built feature of numerical differential relay
Local Breaker Back Up Yes
Retrip Yes Enabled Complying

120%/100 ms+100
Current and Time Setting ms Externai timer |Complying
Separate Single and three phase initiation No (3 phase only) Complying
Earth Fault No Complying
Event logger Yes In built feature of numerical LBB relay
i) _|Name of Transformer (Rating/Capacity) 220/132 kV, 100 MVA Areva make Transformer-1}

Tripping by Buchholz Relay {Afarm} Yes Enabled Electromechanical Complying
Differential Protection Yes Enabled Numerical Complying
2nd Harmonic Block [Setting) Enabled 15% Complying




Type of .
Functional / Non- " . Compliance status
S.NoJ Check Functional/Enabled | \c.® (Numerical| Settingas found |°) -\ oulatory
/Disabled /Static/Electrome in field* / provisions
chanical)
Event Logger Operation Yes In built feature of numerical differential relay
Restricted Earth Fault Protection (HV Side)(Auto X-mer) Yes Functional |Numerical [418v | Complying
Event Logger Operation Yes In built feature of numerical REF rela!
REF Protection (LV Side) NA
Event Logger Operation NA
Backup Over Current Yes Enabled [Numerical 10.3/0.197 [Complying
Event Logger Operation Yes In built feature of numerical 0/C & E/F relay
Earth Fault Protection Yes Enabled |Numerical 10.1/0.253 [Complying
Event Logger Operation Yes In built feature of numerical 0/C & E/F relay
Over Flux Protection Yes Enabled [ ]Complying
Event Logger Operation Yes In built feature of numerical differential relay
Local Breaker Back Up Yes
Retrip Yes Enabled Complying _
120%/100 ms+100
Current and Time Setting ms External timer |Complying
Separate Single and three phase initiation No{3 phase only) Complying
Earth Fault No Complying
Event logger Yes In built feature of numerical LEB relay
2 }

Name. Signature & Contact No. of team Carrying out Protection audit:

1. Mukul Yadav, AEN-Ill {MPT&S), Jaipur 9413382334

2. Munesh Kr. Meena, JEN-F O/0 AEN-IIl (MPT&S), Jaipur

9413383124

Name. Signature & Contact No. of representative of utility whose Protection audit
is being carried out:

1. Dinesh Kumar Jain, SE {Prot.Engg.), RVPN, Jaipur,

9413393540




N irecti Frelayc ion for 22

Fault MVA of 220 KV BUS : 8555 MVA
P.U. Impedance of 220 kV BUS 0.0117

05 Imepdance of transformer at Normal Tap 1217 %
Transformer HV Voltage rating 220000 Volts
Transformer LV Voltage rating 132000 Volts
Transformer MVA Capacity 100 MVA
pP.U. impedance of Transformer 0.1217

Total P.U. Impedance 0.1334

Fault MVA of 132KV BUS : 750 MVA
3 Phase through fault Short Circuit Current 3280 Amp
Phase-Phase through fault Short Circuit Current 2840 Amp
Phase to Earth through fault Short Circuit Current 1771 Amp
Non Directional overcurrent Element Setting

CTRatie  1000/1
Plug Setting 30%ie. 300  Amp
Plug Setting Multiplier 9.466667
Time of Operation 0.6 Seconds
T™S 0197

Non Directional garthfault Element Setting

CT Ratio  1000/1
Plug Setting 10 % i.e. 100 Amp

Plug Setting Multiplier 17.71
Time of Operation 0.6 Seconds
TMS 0.254
iZi sist culati
Transformer Full load current HV 262 Amp
Transformer Full load current LV 437 Amp
Maximum fault current on through fault (1) 3591 Amp
Bushing CT Ratio 600
Lead resistance 1 Ohm
Ret 5 Ohm
Vk= 1f*{Rct+2RI)
Vk= 41.% Volts
REF Operating Current 0.1 Amp

Stablizing Resistor 419 Ohm

V, 100 MVA n

faul



Fault MVA of 220 kV BUS
p.U. impedance of 220 kV BUS

0 Imepdance of transformer at Normal Tap
Transformer HV Voltage rating

Transformer LV Voltage rating

Transformer MVA Capacity

P.U. Impedance of Transformer

Total P.U. Impedance

Fault MVA of 132 kv BUS

3 Phase through fault Short Circuit Current
Phase-Phase through fault Short Circuit Current
Phase to Earth through fault Short Circuit Current

Non Directional Overcurrent Element Setting
CT Ratio
Plug Setting
Plug Setting Multiplier
Time of Operation
TMS

Non Directional Earthfault Element Setting

CT Ratio
Plug Setting
Plug Setting Multiplier
Time of Operation
TMS

lizin

Transformer Full load current HV
Transformer Full load current LV
Maximum fault current on through fault (If}
Bushing CT Ratio

Lead resistance

Ret

Vk=

Vk=

REF Operating Current

Stablizing Resistor

Non Direction F relay calculati 0 V. 10 v
r -

8555 MVA
0.0117
12.21 %
220000 Volts
132000 Volts
100 MVA
0.1221
0.1338
747 MVA
3267 Amp
2829 Amp
1764 Amp

1000/1
30%ie. 300 Amp
9.43

0.6 Seconds
0.197

1000/1
10%ie. 100  Amp
17.64

0.6 Seconds
0.253

s alculation

262 Amp

437 Amp

3579 Amp
600

1 Ohm

5 Ohm

[f+(Ret+2R1)

41.8 Volts
0.1 Amp
418 Ohm
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Report of the Protection Audi
A.  General lnformation
)| Name of utility: Rajasthan Rajya Vidhyut Prasaran Nigam Limited
if)|Name of Voltage level of Substation: 220 kV GSS Indira Gandhi Nagar
iii)} Date of Commissioning: 2502.2011
iv)[Type of Bus Switching Scheme Twao Main Bus (One & Half scheme)
L . Sh. Mukul Yadav, AEN-1H (MPT&S), RVPN, Jaipur
v)}Name and Organization of Audit Team Sh. Munesh Kumar Meena , JEN-1 070 AEN-TI (MPT&S), RVPN, Jaipur
" E:::; ::rﬁsdre:::tatwe from utility whose audit Sh. D.K. Jain, SE (Prot. Engg.) RVENL Jaipur
B.  Chechlist for Protection Audit
Type of .
Functional/ Non- Compliance status
FNQ‘ Check Functional/Enabled/ Relay*(Numerical| Setting as found w.I.t. regulatory
/Static/Electrome in Aeld*/+* bl
Disabled chanical) provisions
1 |DC system
No. of independent DC Sources 2 nes. 220 VDC Functional
Potential between +ive & earth (Source-1) 643V - -
Potential between -ive & earth (Source-1) 186 ¥ - - -
Potential between +ive & earth (Source-2) 118V - - - -
Potential between -ive & earth (Source-2) 110V - - - -
2 JEvent Logger panel No - - - -
3 |Event Logger Time Synchronised NA - - -
Disturbance Recorder NA - - - -
DR Time Synchronised NA - - - -
4 |Bus bar Protection Yes Functional Numerical 120 % Pickup Complying
. Yes{On Running
Stability Check load) ) ) ) i
EL output for this event No - - - -
DR if available No - - - -
5 DG Set No - - - -
Mock testing of a sample protection i. [f Yes then
associated with transmission line*** Y. observation............
es/ No ..
ii. 1f no, the reason for
the same........
6 |Local Breaker Back Up{For Line} - Numerical - -
Retrip Yes Enabled - Complying
PU-1Z0%;/100 |
Yes - - ms+100 ms Complying
Current and Time Setting External timer
Separate Single and three phase initiation Yes Functional - Complying
Earth Fault No Disabled - - Complying
Event logger operation Yes In built feature of numerical LBB relay I
1. Muku) Yadav, AEN-TI (MPT&S), Jaipur 9413382334 MW
Name. Signature & Contact No. of team Carrying out Protection audit: 2. Munesh Kr. Meena, JEN-] 070 AEN-IIT [MPT&S), Jaipur ﬂ“M’:"
9413383124 :
Name. Signature & Contact No. of representative of utility whose 1. Dinesh Kumar Jain, SE (ProtEngg.), RVPN, Jaipur, 9413393540
Protection audit is being carried out:




Rajasthan Rajya Vidhyut Prasaran Nigam
_ Report of the Protection Audit dt 28.6.24
r A Generat Information
{i) Name of Utility.- 220 KV GSS Madri {ii) Name of Voltage Level of Sub Station:- 220/132 KV
(i) Date of Commission 1g:-19.02.1977 (v} Type of Bus Switching Scheme:- Main Bus and Aux. Bus
(v} Name and Organization of Audit Tezm'- XEN / AEN {MPT&S) RVPNL , Udaipur
(vi)Name of representativ:: from utility whose andit bemng carried out:-XEN / AEN(MPT&S) RVPNL » Madri

B. Check List for Protec-ion Audit

* . . Type of Relay . Compliance
SMo - Functional/NonFunctional/ . . Setting as found [Status w.r.t
_ Chock Enabled/Disabled (Numerical/Statie/El ™ gy ™ |regulatory

ectromechanical) L.
provisions
Transformer Protection Panel:
(1) {Name of Transforer {Rating/Capacity) 220/132KY , 100MVA TELK T/F
[ Tripping by Buchhalz relay {Alarm) YES Functional Conventional
Dilferentia) Protec jon YES Functional Numerical jjn?.fgru_cr:geo:f
20d Harmenic Blocl. {Setting) YES Enable
Event logger Opera: on NO
Restricted Earth F:mlt Protection (HV Side) YES Enable 20%
Event logger Opera: on YesNo
Restricted Earth F:wlt Protection (LY Side) YES Enable 20%
Eveut logger Operat on Yes/No
' Backup Over Currnt YES Enable 65%, .16

{Event logger Operal. on NO
Earth Fault Protec-ion YES  [Enable 20%,0.16

[Event logger Operat on NO '
Over Flux Protection YES Enable 110%, 55ec.
Event logger Operat.on NQ 120% , 18ec.
Local Brealier Bacl: Up Yes Disable 10%

trip YES PR 250m

Current and Time S:tting Yes/No 500m
Separate Single and hree Phase Initiation NO

-|Earth Faujt Yes/No
Event logger Operation NO

(ii) _|Name of Transforr er (Rating/Capacity) 220/132KV , 160MVA TELK T/F

Tripping by Buchhol z relay (Alarm) YES Functional Conventional
Differential Protection YES Functional MNumerical As per code of configuration .
2nd Harmenic Block {Setting) YES  [|Enabte
Event logger Operatim No
Restricted Earth Faulé Protection (HV Side) YES  |Enable
Event 1 Operatiyn Yes/No

{Restricted Earth Fault Protection (LV Side) YES  {Enable
Event logger Operat sn Yes/No
Backup Over Cury:at YES Enable

1Event logger Operat:on Yes/No
Earth Fault Protect on YES Enable
Event logger Operation Yes/No
Over Flux Protectic Yes Enabled

L 1 -
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) Event logger Operattion No
Local Breaker Back Up Yes Disable
Retrip Yes
Current and Time tetting
Separate Single anc three Phase Initiation No
Earth Fault No
riion NO
------ ey oI Ty L St L A B R R R B RO S S PN R B e e A T S R S
(iii) [Name of Transforiner (Rating/Capacity) 132!33KV 2025 MVA TfF 1
Tripping by Buchh: Iz relay (Alarm) YES  |Functional Conventional
Differential Prote:tion YES/NO|Functional EM- DTH31 30% bias
2nd Harmonic Bloc < (Setting) NO 20% PAJ
Event logger Operati NO
Restricied Earth 1 ault Protection (HV Side) NO
[Event logger Operation Yes/No
Restricted Earth Fault Protection (LV Side) NO ,
Event logger Operalion Yes/No
Backup Over Curyent YES 254,018
Event [ogger Operat-on NO
Earth Fault Protection YES 1A,0.2
, Event logger Opera: on NO
Over Flax Protection NO
Event logger Opera: on Yes/MNo
Local Breaker Bacii Up NO
Retrip NOQ
Current and Time S+ tting
Separate Single and three Phase Initiation NO
Earth Fault NO
Event logger Operat. gn NO
(iv) |Name of Transforier {Rating/Capacity) 132/33KV, 2025 MVA T/F -2
Tripping by Buchhc: z relay (Alanm) YES  |Functional Conventional
Differential Proteciion YES EM-DTH 32 20% , PAU
2nd Hammonic Block (Setting) NO 30% , PV
Event logger Operation NO
Restricted Earth Fs ult Protection (HV Side) NO
Event logger Operation NO
Restricted Earth Frult Protection (LV Side) NO .
Event logger Operation NG
Backup Over Curr¢nt YES 5A ,0.18%
Event Jogger Operation NO
Egrth Fault Proteciion YES 1A,0.2
' Event logger Operati NG
|Over Flux Protection YES 105%
Event logger Operat:>n NO 120%
{Local Breaker Bacli Up NO
Retrip NO
Current and Time Se ting
Separate Single and |1ree Phase Initiation NO
h Fault NO
'E'""" vent logger Operatn NO

,I.U,fr?Toc g L
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(iv) |Name of Transfor ner (Rating/Capacity) 132/33KV , 40/50 MVA T/F-3
Tripping by Buchbsslz retay (Alarm) YES Functional Conventional
*Differential Protection YES Functional ABB RADSB 20% , P/U
2nd Harmonic Block (Setting) NO
Event logger Oper:ion NOC
Restricted Earth X ault Protection (HV Side) NO
Event logger Opentiion NO
Restricted Earth It ault Protection (LV Side) NO
Event logger Oper: ion NG
Backup Over Curvent YES 9%, 0.2
Event logger Oper: ion NO
Earth Fault Proie: tion YES 20%,023
Event lopger Oper:: ion KO
Over Flux Protection YES 119% , 0.58ec
Event logger Oper:: ion NO 115%, 18e¢
Local Breaker Ba:k Up NO
Retop NO
Current and Time § :tting NO
Separate Single an three Phase Initiation NO
Earth Fault NO
Event logger Operation NO
s s s SRG8STHR0 RAjYA Nidhyut PrasaranNigam .. s e wee toemo crenss

Report of the Protection Audit
A. General lnformation
{i) Name of Utility:- 220 7.V GSS Madri (i} Name of Voltage Level of Sub Station:- 220/132 KV
{iii} Date of Commissioning:-19.02.1977 {iv) Type of Bus Switching Scheme:- Main Bus and Aux. Bus
{v) Name and Organizatic1 of Audit Team:- XEN / AEN (MPT&S) RVPNL , Udaipur
(vi)Name of representativi: from utility whose audit being carried out:-XEN / AEN(MPT&S) RVPNL , Madri

B. Check List for Proteciion Audit

_ Type of Rela . Compliance
S.No Functional/NonFunctionaty | YP® & Relay Setting as found |[Status w.r.t
Check . {(Numerical/Static/El .
Enabled/Disabled . in Geld regulatory
ectromechanical} .
provisions
Distance Prosection Panel:M-1/11 Functional Numerical
As per code of
{V} {Name of Line 220KV Debari-M-1/M-I1 configuration .
Pole Discrepancy Relay Yes
PLCC Panet Yes
Zone-1/2131445 (Selings} Yes
Time Check-Z-1/2/1/4/5(Settings) Yes
SOTF Yes/No
rAided Scheme Yes
Fault Locator Yes
Power Swing (Setti-g R & X)
All Zone Block Yes
DR Yes
Binary Inputs
Breaker Contacts Yes
Carrier Receive Yes
Time Synchronization NO
As per code of
{VI) |Name of Line 220KV Banswara-M-LM-II configuration .
Pole Discrepancy R: fay Yes Functional Numerical
PLCC Panel Yes
Zone-1/2/3/4/5 {Set! ngs) Yes
| Time Check-Z-1/2/3 "4/5(Settings) Yes
SOTF Yes/No
Aldod Soheme You
Fault Locator Yes
Power Swing (Setting R & X)
All Zone Block Yes
+DR Yes ] . T
Binary Inputs i
Breaker Contacts Yes
Carrier Receive Yes. - -
Time Synchronizatii n i A Yes/No <y
i { L P
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Tam . Pty ey e

istance Protection Panel: M-1/1T
;4 fm?ﬂfl:]né" R RGHE ot S - - T Ij2iv.wi.\wa L R i et arors
Pole Discrepancy Relay NO  {Functional Numerical
PLCC Panel Yes/No
Zone-1/2/3/4/5 (Settings) Yes/No
Time Check-Z-1/2, $/4/5(Settings) Yes/No
SOTF YesiNo
Aided Scheme Yes
Fault Locator Yes
Power Swing (Settng B & X)
All Zone Block Yes
DR Yes
Binary [nputs Yes/No
Breaker Contacts Yes
Carrier Receive Yes
| Titne Synchronizat .in Yes/No
{VIIIYName of Line 132KV Balicha
. As per code of
Pole Discrepancy Relay NO Functional Numerica) configuration ,
PFLCC Panel Yes
$Zone-1/2/3/4/5 (Settings) Yes
Time Check-Z- L/2/374/5(Settings) Yes
SOTF No
Aided Scheme Yes
Fautt Locator Yes
Power Swing (Setting R & X)
All Zone Block Yes
DR Yes
Binary Inputs
Breaker Contacts Yes
Carrier Receive Yes
Time Synchronizatinn Yes/No
¥} |Name of Line 132KV Pratap nagar
As per code of
Pole Discrepancy Re ay NO Functional ABB RAZOA configuration .
PLCC Panel Yes
Zone-1/2/3/4/5 (Setti 1gs) Yes
Time Check-Z-1/2/314/5(Settings) Yes
SOTF Yes/No
Aided Scheme NO
Fault Locator _ NO
. IPO.WB-I_,S‘MHE(SCﬁin‘-E& x}.-. e NU — = Ey = T e S
All Zone Block Yes/No
DR NO
Binary Inputs NO
|Breaker Contacts NO
me Synchronizatior:
V1) |[Name of Line 132KV Reliance Chem-TOSHIBA
As per code of
Pole Discrepancy Re.ly NO MNon-Functional ABB RAZOA configuration .
PLCC Panel NO
Zone-1/2/3/445 (Settir gs) NOQ
Time Check-Z-17213/ /5(Settings) NO
SOTF NO
Aided Scheme NO
Fault Locator NO
Power Swing (Setting, R & X) NO
All Zone Block NO
DR, NO
Binary Inputs NO
aBreaker Contacts NO
Carrier Receive NO
Time Synchronization NO

BAYF . LR



Distance Protectior. Papel:M-L/1

{VIl) [Name of Line 132KV RSMM
Numerical As per codle of
Pole Discrepancy Relay NO Functional configuration .
PLCC Panel Yes
Zone-1/2/3/4/5 (Settings) Yes
Tine Check-Z-1/2/1/4/5(Settings) Yes
ISOTF NO
Aided Scheme NO
Fault Locator Yes
Power Swing (Setti-g R & X) Yes
All Zone Block Yeas
{DR Yes
Binary Inputs NO
Breaker Contacts NO
Carrier Receive NO
Time Synchronization NO
{VII[Name of Line 132KV Dakan Kotda
. As per code of
Pole Discrepancy Relay NO Functional Numerical con];leguration .
PLCC Panel Yes
Zone-1f2/3/4/5 (Setlings) Yes
Time Check-Z-1/2/3/4/5(Settings) Yes
SOTF Yes
Aided Scheme NO
Fault Locator Yes
IPower Swing (Settirg R & X) Yes
LAl Zone Btock Yes
IDR Yes
Binary Inpms Yes/No
Breaker Contacts No
Carrier Receive No
Time Synchronization KNo

5
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Rajasthan Rajya Vidhyut Prasaran Nigam

Report of the Protection Audit

A_ General Information

(i) Name of Utility:- 220 K GSS Madri (i} Name of Voltage Level of Sub Station:- 220/132 KV
{11} Date of Commissioning:-19.02.1977 (iv) Type of Bus Switching Scheme:« Main Bus and Aux. Bug
(v) Name and Organizatior of Audit Team:- XEN / AEN (MPT&S) RVPNL , Udaipur

(vi)Name of representative Tom utility whose audit being carried out:-XEN / AEN(MPT&S) RVPNL , Madri

! |B. Check List for Protection Audit
1 Compliance
$.No Check Functiona]{'NonFunctionalf memgif:;;in /F Settipg as found |Status w.r.t
. . Enabled/Disabled echanical) in field regulatory
ectrom JProvlsmns
1|DC System Functional 17V
Ne. Of Independent 73C Source 2
Potential Between +v2 & Earth (Source-]) 115V
Potential Between -ve & Earth (Source-) D02 V
Potential Between +v: & Earth (Source-II) 116V |Functional 226V
Potential Between -ve & Earth {Source-11) 110V
2|Event Logger Panel No
3|Event Logger Time Synchronised No
Disturbance Record or No
DR Time Synchronied No
4|Bus Bar Protection No
Stability Check
EL Qutput for this Event Ne
DR if Available No
SIDG Set No
Mock Testing of Santple Protection Associated
' 6|with Transmission lime No
7|LBB/BFR, No
Retrip Nao
Current and Time Seting No
Separate Single and Three Phase initiation No
Earth Fault No
Event Logger Operatin No
[ 4
Rajasthan Rajya Vidhyut Prasaran Nigam
Report of the Protection Audit
A. General Information
(i) Name of Utility:- 220 K’ GSS Madri {i1) Name of Voltage Level of Sub Station:- 220/132 KV
(iii} Date of Commissioning ~19.02.1977 (iv} Type of Bus Swilching Scheme:- Main Bus and Aux. Bus

(v} Name and Organization »f Audit Team:- XEN / AEN (MPT&:S) RVPNL , Udaipur
{vi)Name of representative trom utility whose audit being carried out:-XEN / AEN(MPT, &8) RVPNL , Madri

B. Check List for Protecticn Audit

] . Type of Rela - Compiiance
S No Ch Functional/NonFunctional/ |, 7P 01 Relay . Setting as found|Status w.r.t
eck Enabled/Disabled (Numerical/Static/El ™ e | e gulato
2l ? ectromechanical) ! gu atory
- __|provisions
Reactor Protection Panel: NA No Reactor installed
Trippi Buchhol:: relay (Alarm) No
[ Li] roleofin &
2nd Harmonic Block (Setting) No
Event logger Operation No
Restricted Eartk Fai lt Protection (HV Side) No
1Evenioggﬂperatio1 No
Restricted Earth Fa It Protection (LV Side) No
Event logger Operatioy No
Backop Over Currert No
Event logger Operatio) No
1Earth Fauli Protection No
Event logger Operatio 1 No
Over Flux Protection No
Event logger Operatioy No L

Executiviz Engs
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RRVPN 220kV Niwana S/s

Rajasthan Rajya Vidhyut Prasaran Nigam Limited
Report of the Protection Audit

A. General Information
i) |Name of utility: Rajasthan Rajya Vidhyut Prasaran Nigam Limited
ii)|Name of Voltage level of Substation: 220 kV GSS Niwana
iii) |Date of Commissioning: 29.03.2016
iv)|Type of Bus Switching Scheme Two main One Auxillary Bus
Avdesh Gupta, AEN-II(MPT&S), RVPN, Jaipur
TS lE 5 7 -
v)|Name and Organization of Audit Team Kamal Singh Gurjar JEN-1{0 /o AEN-TII(MPT&S) RVPN,Jaipur
ortat] o
_ Nan:le of. represen ative from utility whose $h.D.K Jain SE(PROT.ENGG.) ,RVPN, Jaipur
vi) [audit being carried out
B. Checklist for Protection Audit
Fu/n;:]t(l,::r_nal Type of Compliance
4 ;
S.No) Check Functional | Re12Y "(Numerical/Sti ¢ i 0 as found in fieldr/s» | SLAUS Wt
atic/Electromechani regulatory
 Enable/ cal) rovisions
Disabled provisi
Distance protection Panel:M-1/11
(i) |Name of Line 220 kV HEERAPURA Line
Pole discrepancy relay Yes Fug;:‘tglﬂlgal{ Electromechanical 2 sec.
PLCC panel Yes | Functional
Y F . I 71=7.369 Ohm, T1=0 ms
Zone-1/2/3/4/5(settings) £8 unctional | ., merical Distance 72=9.898 Ohm, T2=350 ms BRI
ves | Fumctional | Protection Relays | Z3=12.690 Ohm, T3=1000 ms R
Time check-Zone-1/2/3/4/5(settings) - ? 74(Rev.)=408 mOhm, T4=160 ms
SOTF No Disabled = - Complying
. i bu”.t feat_ure of Permissive Under Reach, <| :
Yes | Functional | Numerical Distance Complying
. , Phase Z1 Z2+CR
Aided schemes Protection Relays
In built feature of
Yes Functional | Numerical Distance - Complying

Fault locator

Protection Relays




Power swing(S(settings R and X) R=5 Ohm, X=5 Ohm Complying
All Zoiie block Yes Enabled In built feature of - Complying
Numerical Distance
DR Yes | Enabled | protection Relays - Complying
Binary Input
Breaker Contacts Yes | Functional z - Complying
Carrier Receive Yes | Functional # - Complying
Time Synchronization Yes | Functional . : Complying
(ii) |Name of Line 220 kV BABAI Line
Functional( ;
Pole discrepancy relay Yes On CB) Electromechanical 2 Set:
PLCC panel Yes | Functional
; Z1=11.159 Ohm, T1=0 ms
Zone-1/2/3/4/5(settings) ¥es: |Hunclonal Numerical Distance 72=17.694 Ohm, T2=350 ms c i
. : Yes | Functional Protection Relays 73=27.240 Ohm, T3=1000 ms omplying
Time check-Zone-1/2/3/4/5(settings) i 74(Rev.)=408 mOhm, T4=160 ms
SOTF No Disabled - - Complying
; i bu]!t feat‘ure il Permissive Under Reach, "
Yes | Functional | Numerical Distance Complying
- - Phase Z1 Z2+CR
Aided schemes Protection Relays
In built feature of
Yes | Functional | Numerical Distance - Complying
Fault locator Protection Relays
Power swing(S(settings R and X) R=5 Ohm, X=5 Ohm Complying
All Zone block Yes Enabled In built feature of - Complying
DR Yes Enabled Numerical Distance Complying
Binary Input
Breaker Contacts Yes | Functional - - Complying
Carrier Receive Yes Functional - Complying
Time Synchronization Yes | Functional - = Complying

* Complying with the Code of Configuration issued by the CE(MPT&S), RVPN, Jaipur by Letter no. RVPN/CE/MPT&S/JPR/Tech./F./ Rajkaj ref

No. 5221696/D.166 Dated 21.12.2023

Name. Signature & Contact No. of team Carrying out
Protection audit: '

1. Avdesh Gupta AEN-II(MPT&S), RVPNL,Jaipur 94143346180

2. Kamal Singh Gurjar, JEN O/o AEN-II(MPT&S), RVPNL,Jaipur
9413393612

Name. Signature & Contact No. of representative of utility

whose Protection audit is being carried out:

1. Dinesh Kumar Jain, SE(Prot.Engg.), RVPN, Jaipur, 9413393540




Distance relay calculation for 220 kV NIWANA-HEERAPURA Line

'20 kV GSS HEERAPUR, 220 kV GSS NIWANA 400 kV GSS BABAI
| 15.5 kM 59.21 kM I
45.14kM_~e)
220 kV GSS VKIA ; 220 kV GSS REENGUS
I CTR=1000/1A | . v_68358kM |
6.73 kM ® | 1 36.7 kM
CTR=1000/1 A
220 kV GSS MANSAROVAR 220 kV GSS KHETRI-1
Principle line Length 45.14 KM. EARTH F N
Shortest Line Length considered on Remote Bus 6.73 KM. RE/RL=1/3((Ro/R1)-1)
Longest line length Considered on Remote Bus 15.5 KM. XE/XL=1/3((Xo/X1)-1) kZ0 kZ0 angle
kZ0 Res. Comp.= kZ0 = (Z0 - Z1) / 3721 0.734 -1.83
Conductor Used Zebra
Conductor Parameters : R X z Angle
Positive Sequence(Z1): 0.081 0.4 0.408 78.55
Zero Sequence(Z0): 0.2875 1.275 1.307 1729
CTR: 1000/1 Amp= 1000
PTR: 220000/110 V= 2000
CTR/PTR: 0.5

Zone 1(Forward) Reach: 80
Zone 2(Forward) Reach: 50
Zone 3(Forward) Reach: 110
Zone 4(Reverse) Reach: 2

9% of the Line to be Protected
% of the Shortest Line on remote Bus+100 % of the Protected Line
% Longest line length on Remote Bus+100 % of the Protected Line

Km

Zone 1 forward Reach= 80% of line length (SEZ to PGCIL)* +ve Sequence impedance of conductor/km*(CTR/PTR)

=|7.369

Zone 2 forward Reach= 100% of line length (SEZ to PGCIL)+50 % of t]

-EEJonm

conductor/km*(CTR/PTR)

Ohm T1= Instt.

T2=350 ms

he Shortest Line on remote Bus(PGCIL-Chaksu)*+ve Sequence impedance of

Zone 3 forward Reach=100% of line length (SEZ to PGCIL)+110 % Longest line length on Remote Bus(PGCIL-Vatika)*+ve Sequence impedance of

conductor/km*(CTR/PTR)

=|12.690 lohm

Zone 4 reverse Reach=2 km*+ve Sequence impedance of conductor/i{m*(CTR/PTR]

-[0#08__]ohm

T4=160 ms

T3=1000 ms




Distance relay calculation for 220 kV SEZ-Heerapura Line

220 kV GSS REENGUS

120 kV GSS HEERAPUR: 220 kV GSS NIWANA 400 kV GSS BABAI
’ 15.5 kM 59.21 kM |
I 4514KM_ (7 _ o | |
220 kV GSS VKIA | ’1 ®
| CTR=1000/1 A ! [ ) 68.358 kM I
6.73 kM - | 36.7 kM
CTR=1000/1 A |
220 kV GSS MANSAROVAR 220 kV GSS KHETRI-I
Principle line Length 68.358 KM. EART ION
Shortest Line Length considered on Remote Bus 36.7 KM. RE/RL=1/3((Ro/R1)-1)
Longest line length Considered on Remote Bus 59.21 KM. XE/XL=1/3((X0/X1)-1)
kZ0 Res. Comp.= kZ0 = (Z0 - Z1) / 321
Conductor Used Zebra
Conductor Parameters - R X Z Angle
Positive Sequence(Z1): 0.081 0.4 0.408 78.55
Zero Sequence(Z0):  0.2875 1.275 1.307 77.29
CTR: 1000/1 Amp= 1000
PTR: 220000/110 V= 2000
CTR/PTR: 0.5

Zone 1 forward Reach= 80% of line length (SEZ to Heerapura)* +ve Seq
11.159
Zone 2 forward Reach= 100% of line length (SEZ to Heerapura)+50 % o

Ohm

Zone 3 forward Reach=100% of line length (SEZ to Heerapura)+110 % Longest

Ohm

onductor/km*(CTR/PTR)
408

conductor/km*(CTR/PTR)

conductor/km*(CTR/PTR)

Zone 4 reverse Reach=2 km*+ve Sequence impedance of ¢

Zone 1(Forward) Reach:
Zone 2(Forward) Reach:
Zone 3(Forward) Reach:
Zone 4(Reverse) Reach:

i

80 % of the Line to be Protected
50 % of the Shortest Line on remote Bus+100 % of the Protected Line
110 % Longest line length on Remote Bus+100 % of the Protected Line

2 Km

Ohm T1= Instt.

Ohm

T2=350 ms
line length on Remote Bus(Heerapura-Sanganer)*+ve Sequence impedance of

T4=160 ms

T3=1000 ms

uence impedance of conductor/km*(CTR/PTR)

kZ0
0.734

f the Shortest Line on remote Bus(Heerapura-NPH)*+ve Sequence impedance of

KZ0 angle
-1.83



Rajasthan Rajya Vidhyut Prasaran Nigam Limited
Report of the Protection Audit

A. General Information
i)|Name of utility: Rajasthan Rajya Vidhyut Prasaran Nigam Limited
ii)|Name of Voltage level of Substation: 220 kV GSS Niwana
iii) |Date of Commissioning: 29.03.2016
iv) [Type of Bus Switching Scheme Two main One Auxillary Bus
Avdesh Gupta, AEN-1I{MPT&S), RVPN, Jaipur
v)| Namie and Ot ganization of Audit Team Kamal Singh Gurjar,JEN-I1(O/0 AEN-II(MPT&S) RVPN Jaipur
- Name of representative from utility whose audit being carried Sh.D.K Jain SE(PROT.ENGG.) ,RVPN, Jaipur
vi) [out
B. Checklist for Protection Audit
; Type of ,
S.No) Check F:::tigz:;lént?;lzd ke Mnoeioal) Sec e RG] C:]v":[:l i;ﬁ::::;s
. /Static/Electrome in field*/** S
/Disabled ; provisions
chanical)
Transformer Protection Panel
(i) |Name of Transformer (Rating/Capacity) 220/132 kV, 160 MVA BBL make Transformer
Tripping by Buchholz Relay (Alarm) Yes Enabled Electromechanical Complying
Differential Protection Yes Enabled Numerical Complying
2nd Harmonic Block (Setting) Enabled 15% |Complying
Event Logger Operation Yes In built feature of numerical differential relay
Restricted Earth Fault Protection (HV Side)(Auto X-mer) Yes Functional [Numerical [42.3V |Complying
Event Logger Operation Yes In built feature of numerical REF relay
REF Protection (LV Side) NA
Event Logger Operation NA
Backup Over Current Yes Enabled ]Numerical ]0.42/0.200 lCamplying
Event Logger Operation Yes In built feature of numerical 0/C & E/F relay
Earth Fault Protection Yes Enabled [Numerical [0.2/0.220 |Complying
Event Logger Operation Yes In built feature of numerical 0/C & E/F relay
Over Flux Protection Yes Enabled | | | Complying
Event Logger Operation Yes In built feature of numerical differential relay
Local Breaker Back Up Yes
Retrip Yes Enabled Complying
Current and Time Setting
120%/100 ms+100
ms External timer |Complying
Separate Single and three phase initiation No(3 phase only) Complying




Non Directional 0/C & E/F relay calculation for 220/132 kV, 160 MVA Transformer-1

Fault MVA of 220 kV BUS : 4725 MVA
P.U. Impedance of 220 kV BUS 0.0212

% Imepdance of transformer at Normal Tap 11.59 %
Transformer HV Voltage rating 220000 Volts
Transformer LV Voltage rating 132000 Volts
Transformer MVA Capacity 160 MVA
P.U. Impedance of Transformer 0.072438

Total P.U. Impedance 0.0936

Fault MVA of 132 kV BUS ; 1068 MVA
3 Phase through fault Short Circuit Current 4671 Amp
Phase-Phase through fault Short Circuit Current 4045 Amp
Phase to Earth through fault Short Circuit Current 2522 Amp

Non Directional Overcurrent Element Setting
CT Ratio 1000/1
Plug Setting 42 % i.e. 420 Amp
Plug Setting Multiplier 9.630952
Time of Operation 0.6 Seconds
T™MS 0.199
Non Directional Earthfault Element Setting
CT Ratio 1000/1
Plug Setting 20 % i.e. 200 Amp

Plug Setting Multiplier 12.61
Time of Operation 0.6 Seconds
™S 0.223

Stablizing Resistor calculation for Restricted Earth fault relay

Transformer Full load current HV 420 Amp
Transformer Full load current LV 700 Amp
Maximum fault current on through fault (If) 6040 Amp
Bushing CT Ratio 1000
Lead resistance 1 Ohm
Rct 5 Ohm
Vk= If*(Ret+2RI)
Vk= 42.3 Volts
REF Operating Current 0.1 Amp

Stablizing Resistor 423 Ohm




Non Directional 0/C & E/F relay calculation for 220/132 kV, 160 MVA Transformer2

Fault MVA of 220 kV BUS - 4725 MVA
P.U. Impedance of 220 kV BUS 0.0212

% Imepdance of transformer at Normal Tap 11.59 %
Transformer HV Voltage rating 220000 Volts
Transformer LV Voltage rating 132000 Volts
Transformer MVA Capacity 160 MVA
P.U. Impedance of Transformer 0.072438

Total P.U. Impedance 0.0936

Fault MVA of 132 kV BUS i 1068 MVA
3 Phase through fault Short Circuit Current 4671 Amp
Phase-Phase through fault Short Circuit Current 4045 Amp
Phase to Earth through fault Short Circuit Current 2522 Amp

Non Directional Overcurrent Element Setting
CT Ratio 1000/1
Plug Setting 42 % i.e. 420 Amp
Plug Setting Multiplier 9.630952
Time of Operation 0.6 Seconds
TMS 0.199
Non Directional Earthfault Element Setting
CT Ratio 1000/1
Plug Setting 20 % i.e. 200 Amp

Plug Setting Multiplier 12.61
Time of Operation 0.6 Seconds
TMS 0.223

Stablizing Resistor calculation for Restricted Earth fault relay

Transformer Full load current HV 420 Amp
Transformer Full load current LV 700 Amp
Maximum fault current on through fault (If) 6040 Amp
Bushing CT Ratio 1000
Lead resistance 1 Ohm
Ret 5 Ohm
Vk= [f*(Rct+2RI)
Vk= 42.3 Volts
REF Operating Current 0.1 Amp

Stablizing Resistor 423 Ohm



Rajasthan Rajya Vidhyut Prasaran Nigam Limited
Report of the Protection Audit

A.  General Information
i)[Name of utility: Rajasthan Rajya Vidhyut Prasaran Nigam Limited
ii)|Name of Voltage level of Substation: 220 kV GSS Niwana
iii)| Date of Commissioning: 29.03.2016
iv)|Type of Bus Switching Scheme Two main One Auxillary Bus
Avdesh Gupta, AEN-II[MPT&S]), RVPN, Jaipur
v)|Name and Organization of Audit Team Kamal Singh GurjarJEN-1(0/0 AEN-TI(MPT&S) RVPN Jaipur
Nalme ol'rc“prcscntatiw from utility whose audit $h.D.K Jain SE(PROT.ENGG.) ,RVPN, Jaipur
vi) |being carried out
B. Checklist for Protection Audit
Type of x
Functional/ Non- . < . ’ Compliance status
S$.No, Check Functional/Enabled/ ;‘;:::;cf{:;“:::;: se::‘éi?::;‘:nd w.r.t. re.glzllatory
Disabled provisions
chanical)
1 |DC system
No. of independent DC Sources 1 nos. 220VDC Functional
Potential between +ive & earth (Source-1) 118V -
Potential between -ive & earth (Source-1) 115V - -
Potential between +ive & earth (Source-2) - -
Potential between -ive & earth (Source-2) - - - -
2 |Event Logger panel No - -
3 |Event Logger Time Synchronised NA = = =
Disturbance Recorder NA % H
DR Time Synchronised NA " = = *
4 |Bus bar Protection NA - -
Stability Check - - =
EL output for this event -
DR if available = = = »
5 |DG Set NA = =
Mock testing of a sample protection f
associated \EIth I:ransxl:ilsgion line*** ! IFYL_'S then
observation.........,
Yes/ No -
it. If no, the reason for
the SAME...ouvaivins
6 |Local Breaker Back Up(For Line) - Numerical -
Retrip Yes Enabled - - Complying
PU-120%/100
Yes - - ms+100 ms Complying
Current and Time Setting External timer
Separate Single and three phase initiation Yes Functional - - Complying
Earth Fault No Disabled E - Complying
Event logger operation Yes In built feature of numerical LEB relay
1. Avdesh Gupta AEN-II[MPT&S), RVPNL Jaipur 94143346180 [ PeoiRg

Name. Signature & Contact No. of team Carrying out
Protection audit:

2. Kamal Singh Gurjar, |JEN 0/o AEN-1I(MPT&S), RVPNL Jaipur 9413393612

Name, Signature & Contact No. of representative of
utility whose Protection audit is being carried out:

1. Dinesh Kumar Jain, SE(Prot.Engg.), RVPN, |aipur, 9413393540




Earth Fault No | | lCnmpIying_
Event logger Yes In built feature of numerical LBB relay

(i) |Name of Transformer (Rating/Capacity) 220/132 kV, 160 MVA BBL make Transformer
Tripping by Buchholz Relay (Alarm) Yes Enabled Electromechanical Complying
Differential Protection Yes Enabled Numerical Complying
2nd Harmonic Block (Setting) Enabled 15%|Complying
Event Logger Operation Yes In built feature of numerical differential relay
Restricted Earth Fault Protection (HV Side)(Auto X-mer) Yes Functional [Numerical |42.'3 \Y Complying
Event Logger Operation Yes In built feature of numerical REF relay
REF Protection (LV Side) NA
Event Logger Operation NA
Backup Over Current Yes Enabled [Numerical ~ 10.42/0.200 |Complying
Event Logger Operation Yes In built feature of numerical 0/C & E/F relay
Earth Fault Protection Yes Enabled [Numerical ~10.2/0.220 |Complying
Event Logger Operation Yes In built feature of numerical 0/C & E/F relay
Over Flux Protection Yes Enabled | | |Complying
Event Logger Operation Yes In built feature of numerical differential relay
Local Breaker Back Up Yes
Retrip Yes Enabled Complying

120%/100 ms+100
Current and Time Setting ms External timer |Complying
Separate Single and three phase initiation No(3 phase only) Complying
Earth Fault No Complying
Event logger Yes In built feature of numerical LBB relay
1. Avdesh Gupta AEN-II(MPT&S), RVPNL,Jaipur 94143346180 —restn
Name. Signature & Contact No. of team Carrying out Protection audit: [2. Kamal Singh Gurjar, JEN O/o AEN-1I(MPT&S), RVPNL,Jaipur .W/\
9413393612 Cg"ﬂ =

Name. Signature & Contact No. of representative of utility whose
Protection audit is being carried out:

1. Dinesh Kumar Jain, SE(Prot.Engg.), RVPN, Jaipur, 9413393540




RAJASTHAN RAJYA VIDYUT PRASARAN NIGAM LIMITED
Corporate identity Number (CIN):U40109RJ2000SG CO16485
Regd. Office: Vidyut Bhavﬂll_djmp_a;_n,_._.llo_t_i_l\_@ggr, Jaipur-302005

RVPN OFFICE OF THE SUPERINTENDING ENGINEER (PROT.-ENGG),
AN ISO: 9001:2015 Ream No.317, Vidyut Bhawan, Jaipur Tel. No0.0141-2740381(Ext.1350)
Certified Company E:mail: se.prot.engg@rvpn.co.in , \ .ebsite:www._htzpimﬂgx-.r_aiaiﬂmpx.mﬂpm
No. RVPN/SE/]PR/ (Prot.-Engg)/Tech./F./D.- 33 Jaipur, Dated: 31.05.2024

The Chief Engineer (LD/MPT&S)
RVPN, Jaipur.

Sub:- Regarding internal Protection Audit plan.

Ref- 1. Na, 4/MTGS/SG/_NPCfCEA/2023/353 dated 18.09.2023
2 NO.RVPN/SE(Prot.Engg)/JPR/Tech./F./ Raj Kaj No. 6987851 dated 07.05.2024.

Kindly find attach the Internal Protection Audit report of 220 kV GSS MiA, Alwar. The Incharge
of the concern GSS was informed to rectify the observations raised du ring audit with Protection
wing, Aiwar.

Submitted for further needful action and to appraise NRPC.

Copy forwarded:

1. Superintending Engineer {MPT&S}), Jaipur
2. Executive Engineer, 220 kv GSS, MIA, Alwar

RajKaj Ref Slg natu re

7766661  nyitaily signed by Difigf
DB :’%% Designation #Supefing

sxga Engineer NGO\,
Date: 2024.06.84:
Reason: Approve

4635 1ST



RRVPN 220kV Mia Alwar S/s

Morthern Regicnal Power Committee
Report of the Protection Audit

A. General Information:

Name of utility

Name of Voltage level of sub-station
Date of commissioning

Type of bus-switching scheme

- Rajasthan Rajya Vidyut Prasaran Nigam Lid.
- 220 kV GSS MIA Alwar

-08.02.2011

- 220 kV Main Bus

'8 Name and Organization of Audit Team :- Rajasthan Rajya Vidyut Prasaran Nigam Lid.
vi. Name of representative from utility whose audit is being carried out ;- Sh. R.R Gupta & Sh. AK. Meena
B. Check List for Protection Audit
. 5.Ho | Chech _ Functional/ Type of refay * | Setting as Compliance
! MNonfunctional/ {MumericalfStatic/ “ found in status w.r.t.
_ i Enabled/Disa bled Electromechanical} | figket* = regulatory
provisions
1. DCreystam :
i NaafingependenDCSourcas 172/53/4 182 ] 01 NoDC
1!l - Potertialbalwesn<ived sanh(Sourse-1) N Nonfunctional i battery set
; ; . : Reguired .
3 | Paoteniabetween-ivelearlhi Source-1) - MNonfunctional Purchase casa
. i : — e o under process
| Potenialpetwesn +ived =arh({Source-2) | Y Functional 125V Complied
T . Pote Hialinebozon-vedesih (Source-2) T . ST Functional 160V |
= | Polentiglstwesn+ives sarth|Source3) I e - ~
2 | Patertizisetigsn-ivedearh (Source-3) -y 2
i\ Potentisioatseer+ived sarhiSource-) el -
| Poniglbetwes dvedeanh (Source-8) Y ]
2 | Eventioggerpanal . | YesiNo 11 :
3 | EventLoggerTime Synchronlsed ! YesiNo NG ;
DisturbanceRecorder o YesiMo No “
DRTimeSynchronised T | - Yea/iNa = :
44 TransformerFrotectionPanal: 2204132 KV, 100 MVA BHEL TROI Complied
._.ﬂwuum:mcqmcn:gmgbl_mﬁav T ) | YesiNo Yes | |
! DifferentialProtection ) o Yesfhio Yes __ Numerica! Relay 0.20 . 8.0
ik 2™ HamanicBlock[Setting) i T T i 15%
Eventicageroperation T Yesio ~ Yes In Relay
RestrictedEarthFaultProtection(Hvsids) YesiNe Yes MIT ! 0.10 In Instt.
Eventloggeroperation .o YesiNo No |
REF Protection{_Vsii=) _ 4 YesNo | - !
Eventloogeraperation YesMo | - i
Backupavercurrent L Yesiho Yes Numerical Relay ' 0.71in, 0.20
EventLoggeroperation _ YestNo Yos In Relay ;
Earth Faultprotection Yes/No Yes Numerical Relay 0.20 In, 0.26
Eventloggeroperation YesiNe Yes In Relay
- Over Flux Protection YealMs Yas Numerical Relay 110 % 58 120 %1s
EventLoggeroperstion ' YesiNo Yes In Relay
LocalBreaksr Back up | YesiNo Yes In Bus Bar Relay
Ratrip - | YesiNa ] Yes 100 ms
Current and Time setting 1.2 In, 100+100ms
! Seperatesingleandthres phaseinfiiation _ YesiNg Yes Single phase
! Earihigult iy YesMNy No
_| EventLogger = o Yesio Yos In Relay




b s TransformerProtectionPanel: 220/132 kY. 100 MVA TELK TR 02 Complied |
: TrippingbyBuchhalz relay{Alam) YesiMo Yas
1 DifferentiaiProtection Yes/No Yes Numerical Relay 0.20, 8.0
2™ HarmonicBlock(Sefing) ] 16%
— |__Eventioggeroparation Yes/to Yes In Retay ]
7 RestrictedEarthFaultProtection{HVside) Yesilo Yes Numerical 0.10 In Instt,
- Eventloggereperation Yesiho Yes In relay
1 REF Protection(LVside) YesiMo -
! [ Eventloggeroperation YesiNo | 5
= Backupovercurrent YesiNo Yes Numerical Relay 0.7 In, 0.20 ]
Eventl cageroparation YesiNa Yos In Relay ! i
Earih Fauliprotection Yesiho Yes Numerical Relay 0.20 In, 0.26 .
B Eventloggeroparalion YesiNo Yes In Relay !
| Over Flux Profection YesiNo Yes Numerical Relay 110 % 55 120 %1s .
1 Evenlloggeropsration YesiNo Yes | In Relay | .
LocalBreaker Back up Yes/iNo Yes | In Bus Bar Relay ]
| Relrip Yes/No Yes 400 ms B
Current and Time satting 1.2In, 130+100ms
Seperatesingleandthres phaseintiation Yas/No Yes Single phase
Earthizult Yeas/Mo No
=ventLogger Yes/Me Yes
i 5 ReacterProtestionPanel: i Mot avaitable o s
e TrippingbyBuchholz relay{Alarm) Yes/MNo L . i
5 DifferentialProtection Yesio - y |
. 2" HarmonicBlack(Seting)
N — EventLoggeroperalion fesiNo |
REFFrotection(nvaide] Yesia |
i | EveniLoggercperation YesiNo
| | REF Protection{iVskig) YesNo
! Evenitoggeroperation YasiMNg
. Backupovercurrent Yesiho
! Eveniloggeroperation YesiMo
e} Effprstection Yesilo - o _ 1
EventlLoggeroperation YesMo |
A Cver Flux Protection Yesio _
o EventlLoggsroperalion Yesiha
LBB/BFR YesNg
Ratrip Yes/No
Currert and Time setting
Seperatesngleandthree phaseiniation Yesihio o pti
Earthfault Yesihio
EventLoggeroperation Yes/No 5
6.1 DistanceProtectionPanal: M-l 220 kV MIA ~ Adani (400 kV } Line Complied
_Poisdiscrepancyrelay YesiNo | Yes . 1.5 Sec |
“FLCCpanel Yes/No Yes
; Zene- 112431415 (Settings) YeasMo 1,2,3,4 Enable Numerical Relay As per Line Length
; .S._..mn:mm_m,NA.__m‘_wE._‘ﬂmmz_:mwu YasMo Yes 0,350,1000,160 s
SOTF YesNo Disable
Aidedschemes YesMNo Yos
Fauilocator Yes/No Yes In relay
Pawerswing {SsttingsRandX) .
All Zone black YesiNo Enabls
DR YesiMo Yes _ i ]
| EBnay _Eo:_m|. == !
Hreaker Contacts Yesihlo Yos ]
CarrigrReceive vesMNo Yes !
TimeSynchronization Yes/No Yes _




DistanceProtectionPanel: M-l

220 KV MIA - BADARPUR Line

Complied |

T Folediscrepancyrelay T Yo Yes [ 15 Sec |
L PLCCpanel Yes/No Yes )
e Zone-1/213/4/5 (Settings) Yes/No 1,2,2.4 Enable Numerical Relay | As perLine Length |
| - Timscheck-Z-1/2/3/4/5(Settings) YesiNo Yes 0,350,1000,160 5

[ sOTF Yesiho Disahle
L. | Aldedschemes Yas/MNo Yes
! FaultLocater Yes/No Yes In relay
1 Powerswing (SettingsRandX)

Al Zone block o YesMo Enable P— A

5, OR YesiNo _Yes

| Birary Inpuls Avallable
= ! Breaker Confacts Yes/ho Yes | Available i
— | CarierReceivs Yesiho Yes i I
. i TimeSynchronization Yesiho _ __Yes _ i
' 53 | pistanceProtectionPansl: la-bl 220 kV MIA = ALWAR Line Complied |
I Foleiscrepancyrelay Yes/Ng Yeos | 1.5 Sec
Lo _|__PLCCparel Yes/Mo Yes .
| Zone-UEI5M4/5 (Settings) Yrs/Mo 1,2,3,4 Enable Numerical Relay As per Line Length
! Tinacheck-Z-1/2/3/4/5{Seltings) B | YesNg Yeos 0,350,1000,160 s
i | “SoTF .I YesiNg Disable i
| Adedschemes Yes/No Yes _
A [ Fauttocao YesMo Yes In relay
| | Powerswing [SettngsRandx) _
N All Zone blogk TesfNe Enahle |
b DR B =g | YesMo __Yes ™ ) |
f T TBinary Inputs T — | Available
Brzaker Coniacts YesMNo Yes | Available
i | TCanisRecone YesiNo Yeg "
! | TimeSynechronization YesihNo Yog |
: 71 Bus Rar Protection T YesiiNo Yes Numerical i
v Stability Check Yes
i - EL output for this event YesMo Yes |
] ! DR if available TesiNo Yes Available
I 8. | Single Phage Auto Re-closer Scheme o YesMNg Yes AR feature enabls in numerical BFS relays Complied
L& T¢r 5 s
7 Suitabde 25 perfaulllevel Yes ;

1. DG Sot Yes/NG No |
_ . i If Yes then shsarvation o
_ W1, gon_n._.mmm:moﬂ_mmau_mvamanmosuwwoﬁmﬁmn with tranamissicn ling™* i YesiNg i H_WMM.. np_nmaﬁwmmwmoﬂ_jmauﬂm:« w__u_:omuw”wﬂwn“ mwn__._mmu‘m%m.n_ 03.05.2024 on 220 KV MIA Adani Line with
__ _ the saine ....,.....
* This column is applicable forrelays only

** Mathed and Calculation o arrive at this getting has to be submit
** Purnose is to check whether the operaticn of that protection rel

C. Observation w.r.t, compliance ta NRPC protection philosopiy

D. Any oth
{Name, Sig

er ObservationiSuggestion by the team of protection expert:
nature and Conlact Number of Members of leam comprising for ca

Cepy to: (7 Station In-charge where audit has been camied out
{if) Representative of the utility present with tha prolection audit team

SE (O}, NRPC

ted by the utility to MRPC secratariat within 07 days of the protaction audit,
2y energises the breaker Trip coll,

rryirig out proleclion audit and the representative ofthe utility whose audit is being carried out)

- TEmpl
R. Z.Aww.mm ..

AEn (Prot. Engg.) RVPN Jaipur
9413333611

-

5

aE Y

[Pe et

A, K. Meena
AEn [Prot. Engg.] RVYFN Jaipur
8413393550




RRVPN 220kV Chittorgarh S/s

RAJASTHAN RAJYA VIDYUT PRASARAN NIGAM o ...Lg
Report of the Protection Audit 2oy - 9 Tw )
A.General Information:
I. Name of Utility:- RVPNL Il Name of Voltage Level of sub-station: 220kV
lil. Date of Commissioning 28.06.1991 IV. Type of bus-switching scheme:- Main and Aux Bus

V. Name of Organization of Audit Team :- AEN (MPT&S) RVPNL Chittorgarh
Vi.Name of Representative from utility whose audit being carrier out :- XEN 220kV GSS Chittorgarh
B. Check list for Protection Audit

S.NO. Check Fuctional/  |Type of Relay* Setting as Compliance
Non- (Numerical/Static/ |Found in status w.r.t.
fuctional/  |Electo-mechanical) |Field*/** regulatory
Enabeled/ provisions

Disabled

Transformer Protection Panel:

1|Name of Transformer(Rating/Capacity) 220/132kV 100 MVA Tr-1
TELK Make
Tripping by Buchholz relay(Alarm) YES/NO YES
Diffrential Protection 1YES/NO YES Static Bias: 20% (CTR: 300/1)
Instt: 8A
2nd Harmonic Block(Setting) Internal
Event Logeger operation YES/NO NO
Restricted Earth Fault Protection(HV side) YES/NO NO
Event Logger operation YES/NO NO
REF Protection(LV side) YES/NO NO
Event Logger operation YES/NO NO
Backup over current YES/NO YES Electro-mechanical |Ps: 1A (CTR: 300/1)
TMS: 0.35
Event Logger operation YES/NO NO
Earth Fault Protection YES/NO YES Electro-mechanical |Ps: 0.2A (CTR: 300/1)
TMS: 0.40
Event Logger operation YES/NO NO
Over flux Protection YES/NO YES Electro-mechanical [K:1.2, t:12s
Event Logger operation YES/NO NO
Local Breaker Back up YES/NO NO
Retrip YES/NO NO
Current and Time Setting
Separate single and three phase initiation YES/NO NO
Earth Fault YES/NO NO
Event Logger YES/NO NO

" .Ys..v\ w2T4S)

; Ascis®nt Encin
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A General

Information:

I. Name of Utility:- RVPNL
lll. Date of Commissioning 28.06.1991

V. Name of Organizaticn of Audit Tea
Vi.Name of Representative from utili
B. Check list for Protection Audit

RAJASTHAN RAJYA VIDYUT PRASARAN NIGAM

2

Report of the Protection Audit

Il. Name of Voltage Level of sub-station: 220kV
IV. Type of bus-switching scheme:- Main and Aux Bus

m - AEN (MPT&S) RVPNL Chittorgarh
ty whose audit being carrier out - XEN 220kV GSS Chittorgarh

ddfe : Dn:d..:ﬁr_

Name of ,—,..nnm?_.aalﬂumamﬁa_umaag

220/132kV 100 MVA Tr-2

BHEL Make

Tripping by Buchholz relay(Alarm) YES/NO YES

Diffrential Protection YES/NO YES Static Bias: 35% (CTR: 600/1)
Instt: 8A

2nd Harmonic Block(Setting) Internal

Event Logger operation YES/NO NO

Restricted Earth Fault Protection(HV side) YES/NO NO

Event Logger operation YES/NO NO

REF Protection(LV side) YES/NO NO

Event Logger operation YES/NO NO

Backup over current YES/NO i YES Electro-mechanical |Ps: 0.5A (CTR: 600/1)
TMS: 0.35

Event Logger operation YES/NO NO

Earth Fault Protection YES/NO YES Electro-mechanical  [Ps: 0.2A (CTR: 600/1)
TMS: 0.40

Event Logger operation YES/NO NO

Over flux Protection YES/NO NO

Event Logger operation YES/NO NO

Local Breaker Back up YES/NO NO

Retrip YES/NO NO

Current and Time Setting

Separate single and three phase initiation YES/NO NO

Earth Fault YES/NO NO

Event Logger YES/NO NO

st n.gsw/wazl

WuFisL, CHITTERGARN,




A e e b e o

RAJASTHAN RAJYA VIDYUT PRASARAN NIGAM

A.General Information:
1. Name of Utility:- RVPNL
lll. Date of Commissioning 28.06.1991

Report of the Protection Audit

Il. Name of Voltage Level of sub-station: 220kV

IV. Type of bus-switching scheme:- Main and Aux Bus

V. Name of Organization of Audit Team :- AEN (MPT&S) RVPNL Chittorgarh

VI.Name of Representative from utility whose audit being ¢
B. Check list for Protection Audit

arrier out :- XEN 220kV GSS Chittorgarh

Daféenr dia..;.rf.

3|Name of Transformer(Rating/Capacity) 220/132kV 100 MVA Tr-3
TELK Make
Tripping by Buchholz relay(Alarm) YES/NO YES
Diffrential Protection YES/NO YES Numerical CTR:400/1
Instt: 5A
Per DifF. ID: 0.200 A
Diff. IR1: 0.656 A
Diff IR2: 3A
Diff Slop S1: 0.00
Diff Slop $2: 0.200
2nd Harmonic Block(Setting) Internal Diff. 2nd HAR Ratio: 0.150
Diff. 5th HAR Ratio: 0.350
Event Logger operation YES/NO YES . # —
Restricted Earth Fault Protection(HV side) YES/NO YES Static Ps: 5%. Time: 0.2s
Event Logger operation YES/NO YES
REF Protection(LV side) YES/NO
Event Logger operation YES/NO
. i 52 1 2 /1
Backup over current YES/NO YES Numerical WN_W.#QAMMW 400/1)
i YES
Event Logger operation YES/NO e — —
2 : e i | Ps: 20% (CTR: 400/1)
Earth Fault Protection YES/NO YES Numerical 5 c..”c
: ! YES
Event _towwﬁ. Oﬂ.ﬁ.ﬁ.m:Ob HMMHM YES Numerical Alarm: 1 —Dn._...r Time: s
Over flux Protection Trip: 120%. Time: 1s
. TSN YES
Event Logger operation Hmmﬂw 5
_.bn“.: Breaker Back up N 0
Retrip NO
Current and Time Selting — NO
Separate single and three phase initiation ﬁ‘wnuw <
zarth Fault =90
Loh L YES/INO NO
Event Logger

L

rﬂ,mw;..:n Enain
RVENL, Chitiu
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THAN RAJYA VIDYUT PRASARAN NIGAM

Report of the protection Audit

A General Information:

I. Name of Utility:- RVPNL

Il Date of Commissioning 28.06.1991

V. Name of Organization of Audit Team :- R
VI.Name of Representative from utility whose audit being carrier out - XEN 220kV GSS Chittorgarh

Il. Name of Voltage Level of sub-station: 220kV
IV. Type of bus-switching scheme:- 2 Main Bus and Aux. Bus

B. Check list for Protection Audit
S.NO. |Check Fuctional/ Type of Setling as ('umnlia_ﬂ
Non-fuctional/ |[Relay* Found in ce
Enabeled/ (Numerical/ |Field*/** slatus
Disabled Static/ w.r.t
Electo- regulatory
mechanical) provisions
i Distance Protection Pancl: M-1 Numerical
| 1|{Name of Linc 220kV Chittorgarh -RAPPB-I
Pole discrepancy relay YES/NO |YES YES
PLCC panel YES/NO _|YES YES
Zone-1/2/3/4(Setting) YES/NO |ENABLED Z1-16.2 0/
72-31.15Q/
23-69.59 Q/
'*3 74-0.326 Q(reverse)
Time check-Z-1/2/3/4/5(Setting) YES/NO |ENABLED 0,0.35.1,0.160 sec.
SOTF YES/NO |DISABLED DISABLED
Aided schemes YES/NO |ENABLED ENABLED
Fault locator YES/NO |FUNCTIONAL FUNCTIONAL
Power swing (Settings R and X) 4.10/4.10
All Zone Block YES/NO |YES YES
DR YES/NO |YES DR
Binary Inputs
Breaker Contacts YES/NO |YES YES
Carrier Receive YES/NO [YES YES
time Synchronization YES/NO _[NO NO
Distance Protection Panel: M-II Numerical
Pole discrepancy relay YES/NO |YES YES
PLCC panel YES/NO |YES YES
Zone-1/2/3/4/5(Setting) YES/NO |ENABLED R1-15.920,X1-16.3708Y/
R2-15.92Q), X2-30.690Q/
R3-15.920, X3-68.55080/
R4-15.9202,X4-0.830Q2
Time check-Z-1/2/3/4/5(Setting) YES/NO |ENABLED 0,0.35,1,0.160 sec.
L ) SOTF YES/NO_|DISABLED DISABLED
Aided schemes YES/NO |ENABLED ENABLED
Faull locator YES/NO |FUNCTIONAL FUNCTIONAL
— |Power swing (Settings R and X) 4,10/4.10
All Zone Block YES/NO |YES YES
DR YES/NO |YES DR
| Binary Inputs
{—— Breaker Conlacts YES/NO _[YES YES
Carrier Receive YES/NO _|YES YES
time Synchronization YES/NO |INO NO
it
I—

A.mnt Ellu | hio"? ‘MaT &31‘
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RAJASTHAN RAJY IDYUT AR N 1
Report of the protection Audit

A.General Information:

I. Name of U!ilily:-l RVPNL Il. Name of Voltage Level of sub-station: 220kV

IIl. Date of Commissioning 28.06,19891 IV. Type of bus-switching scheme:- 2 Main Bus and Aux. Bus
V. Name of Organization of Audit Team - R\

VI.Name of Representative from utility whose audit being carrier out :- XEN 220kV GSS Chittorgarh

B. Check list for Protection Audit

Distance Protection Pancl: M-I I INnmcric:lI ] I
1|Name of Line 220kV Chittorgarh -RAPPB-II

Pole discrepancy relay YES/NO |YES YES

PLCC panel YES/NO_|YES YES

Zone-1/2/3/4/5(Setting) YES/NO [ENABLED Z1-16.2Q/
7Z2-31.15Q/
73-69.59 Q/
74-0.326 Ofreverse)

Time check-Z-1/2/3/4/5(Setting) YES/NO [ENABLED 0,0.35,1,0.160 sec.

SOTF YES/NO |DISABLED DISABLED

Aided schemes YES/NO |ENABLED ENABLED

FFault locator YES/NO |FUNCTIONAL FUNCTIONAL

Power swing (Settings R and X) 4.10/4.10

All Zone Block YES/NO |YES YES

DR YES/NO |YES DR

Binary Inputs

Breaker Contacts YES/NO |YES YES

Carrier Receive YES/NO |YES YES

time Synchronization YES/NO |NO NO

Distance Protection Pancl: M-11 Numerical

Pole discrepancy relay YES/NO _|YES YES

PLCC panel YES/NO |YES YES

Zone-1/2/3/4/5(Senting) YES/NO |ENABLED R1-15.92Q.X1-16.370€/
R2-15.92Q, X2-30.690Q/
R3-15.92Q,X3-68.550Q)/
R4-15.920,X4-0.830Q2

Time check-Z-1/2/3/4/5(Setting) YES/NO [ENABLED 0,0.35,1,0.160 sec.

SOTF YES/NO |DISABLED DISABLED

Aided schemes YES/NO |ENABLED ENABLED

Fault locator YES/NO |[FUNCTIONAL FUNCTIONAL

Power swing (Settings R and X) 1/1

All Zone Block YES/NO |YES YES

DR YES/NO |YES DR

Binary Inputs

Breaker Contacts YES/NO |YES YES

Carrier Receive YES/NO _|YES YES

time Synchronization YES/NO _|[NO NO

A 3 L=
&S ooty ey , '_)\p' /
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Report of the protection Andit

A General Information:
I Name of Ulility:- RVPNL
I, Date of Commissioning 28.06,1901

V. Name of Organization of Audit Team :- R}
VI.Name of Representative from utility whose audit being carrler out :-

B. Check list for P'rotection Audit

1. Name of Voliago Lovel of sub-statlon: 220KV
IV. Typo of bus-swilching schemao:- 2 Main Bus and Aux. Bus

XEN 220kV GSS Chittorgarh

pare oo |ot|?Y

| Distance Protection Pancl: M-I [ |Numerlenl |
Name of Line 220kV Chittorparh -1 lamirgarh
| Pole discrepancy relay YES/NO _[YES YES
PLCC panel YES/NO _|YES YIS
Zone-1/2/3/4/5(Setting) YES/NO [ENADLED 210, 149CY
72-9.213¢Y
231074
o 74-0 3260 (reverse)
Time check-7-1/2/3/4/5(Setting) YES/INO |ENABLED 0,0.35,1,0.160 sec.
SOTF YES/NO |DISABLED DISABLED
Arded schemes YESINO |ENABLED ENADBLED
Fault localor YES/INO |[FUNCTIONAL FUNCTIONAL
Power swing (Settings R and X) 1/1
All Zone Block YES/NO [YES YLES
DR YES/NO _|YES DR
Binary Inputs
Breaker Contacts YES/NO |YES YLES
Carrier Receive YES/NO _|YES YES
time Synchronization YES/NO _|NO NO
Distance Protection Panel: M-I1 Numerical
Pole discrepancy relay YES/NO [YES YES
PLCC panel YES/NO _|YES YES
Zone-1/2/3/4/5(Setting) YES/NO |ENABLED R1-300, X1-6.029 Q/
R2-30Q ,X2-9.2130Q/
R3-300,X3-10.5280Q/
R4-300, X4-0,320Q
Time check-Z-1/2/3/4/5(Setting) YES/NO |ENABLED 0,0.35,1,0.160 scc.
SOTF YES/NO |DISABLED DISABLED
Aided schemes YES/NO |[ENABLED ENABLED
Fault locator YES/NO |[FUNCTIONAL FUNCTIONAL
Power swing (Settings R and X) 1/1
All Zone Block YES/NO _|YES YES
DR YES/NO | YES DR
Binary Inputs
Breaker Contacls YES/NO _|YES YES
Carrier Receive YES/NO |YES YES
time Synchronization YES/NO [NO NO
D

Assis®int Enginec (MPTES)
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Report of the protection Audit
A.General Information:
1. Name of Utility:- RvPNL Il. Name of Vollage Level of sub-station; 220kV
Il Date of Commissioning 28.06.1991 IV. Type of bus-switching scheme:- 2 Maln Bus and Aux. Bus
V. Name of Organization of Audit Team - R\
VI.Name of Representative from utility whose audit being carrier out :- XEN 220kV GSS Chittorgarh
B, Checek list for Protection Audit
Distance Protection Panel: M-1 ]Nunlcricnl |
A[Name of Line 220kV Chittorgath - Chittorgarh (400kV GSS
Pole diserepancy relay YESNO_[YLS YES
PLCC panel VES/NO_|YES YIS
Zone=1/2/3/4/5(Setting) YES/NO [ENABLED 210 266my
220 762miY
L34 080 L2
£4-0_ 0650 reverse)
Time cheek-Z-1/2/3/4/5(Setting) YES/NO _|ENADBLED 0,0.35,1,0.160 scc.
SOTFE YES/NO _[DISABLED DISABLED
Aided schemes YES/NO |ENABLED ENABLED
FFault locator YES/NO [FUNCTIONAL FUNCTIONAL
Power swing (Settings R and X) /1
All Zone Block YES/NO |YES YES
DR YES/NO _|YES DR
Binary Inputs
Bireaker Contacts YES/NO |YES YES
Carrier Receive YES/NO |YES YES
time Synchronization YES/NO |NO NO
Distance Protection Panel: M-I1 Numerical
Pole discrepancy relay YES/NO |YES YES
PLCC panel YES/NO |YES YIS
Zone-1/2/3/4/5(Setting) YES/NO |ENABLED R16£2, X10.260 €
R2 0£2 . X2 0.748CY
R3 6€2.X3 4.01000Y
R4 662, X4 0.6500Rev )
- Time cheek-2-1/2/3/4/5(Setting) YES/NO |ENABLED 0.0.35,1,0.160 sec.
SOTF YES/NO |DISABLED DISABLED
Aided schemes YLES/NO |ENABLED ENABLED
Fault locator YES/NO [FUNCTIONAL FUNCTIONAL
Power swing (Settings R and X) 1/1
All Zone Block YES/NO |YES YES
DR YES/NO |YES DR
Binary Inputs
Breaker Contacts YES/NO |YES YES
Carrier Receive YES/NO |YES YES
time Synchronization YES/NO INO NO
o
o
fagx W . i A hs%-lcp @+ Fanings. (MPT‘S;
A . RvF i, GHITTORGARA
¢ Y ‘e .



w/

6 9 bQ\G‘i\ﬁk]
RAJASTHAN RAJYA VIDYUT PRASARAN N IGAM

Report of the protection Audit

A.General Information:

I. Name of Utility:- RVPNL

lll. Date of Commissioning 28.06.1991

V. Name of Organization of Audit Team ;- R\ -
VI.Name of Representative from utility whose audit being carrier out :- XEN 220kV GSS Chiltorgarh

IIl. Name of Voltage Level of sub-station: 220kV
IV. Type of bus-switching scheme:- 2 Main Bus and Aux. Bus

B. Check list for Protection Audit

Distance Protection Pancl: M-I | [Numerical | I

Name of Line 220kV Chittorgarh -Sawa

Pole discrepancy relay YES/NO |YES YES

PLCC pancl YES/NO _[YES YES

Zone-1/2/3/4/5(Setting) YES/NO |ENABLED Z1-3.347Q1
72-5949Q /
73-8.480 U/
Z4-0 .3260)(reverse)

Time check-2-1/2/3/4/5(Setting) YES/NO |ENABLED 0,0.35.1,0.160 sec.

SOTF YES/NO |DISABLED DISABLED

Auded schemes YES/NO |ENABLED ENABLED

Fault locator YES/NO |FUNCTIONAL FUNCTIONAL

Power swing (Settings R and X) /1

All Zone Block YES/NO |YES YES

DR YES/NO |YES DR

Binarv Inputs

Breaker Contacts YES/NO [YES YES

Carrier Receive YES/NO |YES YES

time Synchronization YES/NO |NO NO

Distance Protection Panel: M-11 Numerical

Pole discrepancy relay YES/NO |YES YES

PLCC panel YES/NO |YES YES

Zone-1/2/3/4/5(Setting) YES/NO |ENABLED R1-30Q), X1- 3.280Q)/
R2- 3002 ,X2-5.836Y/
R3- 3002, X3-8.320Q)/
R4-300), X4-0.3200

Time check-Z-1/2/3/4/5(Setting) YES/NO |ENABLED 0,0.35,1,0.160 sec.

SOTF YES/NO |DISABLED DISABLED

Aided schemes YES/NO |ENABLED ENABLED

Fault locator YES/NO |FUNCTIONAL FUNCTIONAL

Power swing (Settings R and X) /1

All Zone Block YES/NO |YES YES

DR YES/NO |YES DR

Binary Inputs

Breaker Contacts YES/NO |YES YES

Carrier Receive YES/NO |YES YES

time Synchronization YES/NO INO NO

)\,_y/

Asmsﬂ. nt Enginec {Mﬂ/l&

RVPNL CHITTORGARH



RAJASTHAN RAJYA VIDYUT PRASARAN NIGAM

Report of the protection Audit
A General Information:
I. Name of Utility:- RVPNL Il. Name of Voltage Level of sub-station. 220kV
Il Date of Commissioning 28.06.1991 IV. Type of bus-switching scheme:- Main and Aux Bus
V. Name of Organization of Audit Team - AEN (MPT&S) RVPNL Chittorgarh
VI.Name of Representative from utility whose audit being carrier out - XEN 220kV GSS Chittorgarh
B, Check list for Protection Audit

S.NO. Check Fuctional/ Type of Sotting [Compliance
Non- Yearly* as status w.r.l,
fuctional/ (NumericallS |Found in [regulatory
Enabeled/ tatic/ Field*/** |provisions
Disabled Electo-

mechanical)

—

DC System 220V DC system

No. of independent DC Sources 121314 2
Potential between +ive &earth (Source-1) |............... V_|Functional 100V
Potential between -ive &earth (Source-1) |............... \ 120 V
Potential between +ive &earth (Source-2) |............... V_|Defective Defective
Potential between -ive &earth (Source-2) [............... v Defective
Potential between +ive &earth (Source-3) |............... V NA
Potential between -ive &earth (Source-3) |............... \ NA
Potential between +ive &earth (Source-4) [............... Vv NA
Potential between -ive &earth (Source-4) |............... \ NA,

2|Event Logger panel YES/NO NO

3|Event Logger Time Synchronised YES/NO NO
Distance Recorder YES/NO NO
DR Tme Synchronised YES/NO NO

4|Bus Bar Protection YES/NO NO
Stability Check
EL output for this event YES/NO
DR if available YES/NO

5|DG Set YES/NO NO

3 I. If yes than
observation
ii. If no, the
reason for
the same

Mock Testing for a sample protection | [
6|associated with transmission line*** YES/NO

LBB/BFR YES/NO NO

Retrip YES/NO NO f
= Current and Time Selting

Separate single and three phase initiation |YES/NO NO
[ Earth Faull YESINO NO

Event Logger operation YES/NO NO

A

neer (MPTRS)
MORGARK

A-ul'stanl Eng
RVPNL, CHi



Rajasthan Rajya Vidhyut Prasaran Nigam Limited

Report of the Protection Audit

RRVPN 220kV Sitapura S/s

A, General Information
i)|Name of utility: Rajasthan Rajya Vidhyut Prasaran Nigam Limited
ii)[Name of Voltage level of Substation: 220 kV GSS Sitapura
iii) | Date of Commissioning: 31.03.2015
iv) | Type of Bus Switching Scheme One and Half Breaker Scheme
. s ; Kapish Sharma, AEN(MPT&S), RVPN, Jaipur
o i e b Seema Choudhary, JEN 0/0 AEN(MPT&S), RVPN, Jaipur
B ;E:ir:ge::rﬁséeos:::tatwe from utility whose audit Sh. D.K.Jain, SE (Prot. Engg)), RVPN , Jaipur
B.  Checklist for Protection Audit
. Type of 2
S.NoJ Check Fuiun:?icrst::;?lls{-u]:;ll::df TNy IN GRS | SEOEaReE i c\?\rr:]:_lﬁa;ﬁas::rt:rs
: /Static/Electrome|  in field*/** R
Disabled z provisions
chanical)
1 |DC system
No. of independent DC Sources 1 nos. 220 VDC Functional
Potential between +ive & earth (Source-1) 122.2V - - - -
Potential between -ive & earth (Source-1) 123.0V - - - -
2 _|Event Logger panel No - - :
3 |Event Logger Time Synchronised NA - - - -
Disturbance Recorder NA - - - -
DR Time Synchronised NA - - - -
4 |Bus bar Protection Yes Functional Numerical 120 % Pickup Complying
sspcbte Yes(On Running * ;
Stability Check load) - - -
EL output for this event No - g =
DR if available No - - -
5 |DG Set No - - -
Mock testing of a sample protection d
associated \Eith transrr:lission line*** K l”'?s Ehihs
Yes/ No “observatmn ............
ii. If no, the reason for
the same.......covieee
6 |Local Breaker Back Up(For Line) - Numerical -
Retrip Yes Enabled - - Complying
PU-120%/100
Yes - o ms+100 ms Complying
Current and Time Setting External timer
Separate Single and three phase initiation Yes Functional - Complying
Earth Fault No Disabled - - Complying
Event logger operation Yes In built feature of numerical LBB relay

*complying with the code of configuration issued by The CE (MPT&S) RVPN, Jaipur by letter no. RVPN/SE/MPT&S/|PR/Tech./F./ Rajkaj

ref. N

0.5221696/D.166 dated 21.12.2023

Name. Signature & Contact No. of team carriying
out

Kapish Sharma, AEN(MPT&S), RVPN, Jaipur

Seema Choudhary, JEN o/o AEN(MPT&S), RVPN, Jaipur

Name. Signature & Contact No. of representative
of Utility

Sh. D.K Jain, SE (Prot. Engg.), RVPN, Jaipur

LYIZ0




Rajasthan Rajva Vidhyut Prasaran Nigam Limited
Report of the Protection Audit

A. General Information
i}|Name of utility: Rajasthan Rajya Vidhyut Prasaran Nigam Limited
ii)|Name of Voltage level of Substation: 220 kV GSS Sitapura
iii) | Date of Commissioning: 31.03.2015
iv) | Type of Bus Switching Scheme One and Half Breaker Scheme
. A : Kapish Sharma, AEN(MPT&S), RVPN, Jaipur
Ll e Seema Choudhary, JEN 0/0 AEN(MPT&S), RVPN, Jaipur
i (l:lstme of representative from utility whose audit being carried Sh. D.K Jain, SE (Prot. Engg), RVPN , Jaipur
B. Checklist for Protection Audit
; Type of i
S.No Check pﬁﬁﬁﬁzﬁzﬁé{nﬁ?ﬁ HElRy~{Nimevical| Serug aefonnd Cﬂﬁliﬁﬁfﬂs
: /Static/Electrome in field*/** 5
/Disabled : provisions
chanical)
Transformer Protection Panel
(i) |Name of Transformer (Rating/Capacity) 220/132 kV, 100 MVA IMP make Transformer
Tripping by Buchholz Relay (Alarm) Yes Enabled Electromechanical Complying
Differential Protection Yes Enabled Numerical Complying
2nd Harmonic Block (Setting) Enabled 15% |Complying
Event Logger Operation Yes In built feature of numerical differential relay
Restricted Earth Fault Protection (HV Side)(Auto X-mer) Yes Functional |Numerical | 42.28|Complying
Event Logger Operation .|Yes In built feature of numerical REF relay
REF Protection (LV Side) NA
Event Logger Operation NA
Backup Over Current Yes Enabled [Numerical [0.42/0.208 |Complying
Event Logger Operation Yes In built feature of numerical 0/C & E/F relay
Earth Fault Protection Yes Enabled [Numerical [0.2/0.232 [Complying
Event Logger Operation Yes In built feature of numerical 0/C & E/F relay
Over Flux Protection Yes Enabled I |Complying
Event Logger Operation Yes In built feature of numerical differential relay
Local Breaker Back Up Yes
Retrip Yes Enabled Complying
120%/100
ms+100 ms
Current and Time Setting External timer Complying
Separate Single and three phase initiation No(3 phase only) Complying
Earth Fault No Complying
Event logger Yes In built feature of numerical LBB relay

*complying with the code of configuration issued by The CE (MPT&S) RVPN, Jaipur by letter no. RVPN/SE/MPT&S/JPR/Tech./F./ Rajka]
ref. No. 5221696/D.166 dated 21.12.2023

Name. Signature & Contact No. of team carriying out

Kapish Sharma, AEN(MPT&S), RVPN, Jaipur

>
N

Seema Choudhary, JEN o/o AEN(MPT&S), RVPN, Jaipur

ST,

Name. Signature & Contact No. of representative of Utility

Sh. D.K.Jain, SE (Prot. Engg.), RVPN,, Jaipur




Non Directional O/C & E/F relay calculation for 220/132 kV, 100 MVA Transformer

Fault MVA of 220 kV BUS

P.U. Impedance of 220 kV BUS

% Imepdance of transformer at Normal Tap
Transformer HV Voltage rating

Transformer LV Voltage rating

Transformer MVA Capacity

P.U. Impedance of Transformer

Total P.U. Impedance

Fault MVA of 132 kV BUS

3 Phase through fault Short Circuit Current
Phase-Phase through fault Short Circuit Current
Phase to Earth through fault Short Circuit Current

‘Non Directional Overcurrent Element Setting
CT Ratio
Plug Setting
Plug Setting Multiplier
Time of Operation
TMS

Non Directional Earthfault Element Setting -

Plug Setting

Plug Setting Multiplier
Time of Operation
T™MS

Stablizing Resistor calculation for Restricted Earth fault relay

Transformer Full load current HV
Transformer Full load current LV
Maximum fault current on through fault (If)
Bushing CT Ratio

Lead resistance

Rct

Vk=

Vk=

REF Operating Current

Stablizing Resistor

CT Ratio

8519 MVA
0.0117
11.59 %
220000 Volts
132000 Volts
160 MVA
0.072438
0.0842
1188 MVA
5196 Amp
4500 Amp
2806 Amp

1000/1
420 %ie. 420
10.71429

0.6 Seconds
0.208

1000/1
20%1ie. 200
14.03

0.6 Seconds
0,232

420 Amp

700 Amp

6040 Amp
1000

1 Ohm

5 Ohm

If*(Rct+2RI)

42.3 Volts
0.1 Amp
423 Ohm

Amp

Amp



A.

Rajasthan Rajva Vidhyut Prasaran Nigam Limited

General Information

Report of the Protection Audit

i) | Name of utility: Rajasthan Rajya Vidhyut Prasaran Nigam Limited ]
ii)|Name of Voltage level of Substation: 220 kV GSS Sitapura
iii) | Date of Commissioning: 31.03.2015
iv) | Type of Bus Switching Scheme One and Half Breaker Scheme
Kapish Sharma, AEN({MPT&S), RVPN, Jaipur
v)|Name and Organization of Audit Team Seema Choudhary, JEN o/0 AEN(MPT&S), RVPN, Jaipur
~ |Name of representative from utility whose Sh. D.KJain, SE (Prot. Engg.) RVPN ; Jaipur
vi) |audit being carried out ) T + EOEE: i
B. Checklist for Protection Audit
Fu;l;t::_ml Type of Compliance
S.No, Check Functional Re_lay“‘ [Numencal/S-t Setting as found in field*/** SEATUR bR
.| atic/Electromechani = g regulatory
fEmallac cal) rovisions
Disabled )
Distance protection Panel:M-1/I1
(i) |Name of Line 220 kV IG Nagar Line
Functional( - i
Pole discrepancy relay Yes On CB) Electromechanical 2 sec.
PLCC panel Yes Functional
Yes pineseE] 71=1.632 Ohm, T1=0 ms
Zone-1/2/3/4/5(settings) Numerical Distance Z2=5.101 Ohm, T2=350 ms Eompliin
i Finctiona Protection Relays Z3=10.121 Ohm, T3=1000 ms pying
Time check-Zone-1/2/3/4/5(settings) 74(Rev.)=408 mOhm, T4=160 ms
SOTF No Disabled - - Complying
. In bull,t feat‘ure of Permissive Under Reach, 1 ’
Yes Functional | Numerical Distance Phase 71 Z2+CR Complying
Aided schemes Protection Relays
In built feature of
Yes Functional | Numerical Distance Complying
Fault locator Protection Relays J




Functional

/ Non- Type of' Compliance
S.No, Check Functional | RE1AY (Numerical/St\ o0 a5 found in field*/** i i
atic/Electromechani regulatory
JEnalieny cal) provisions
Disabled
Power swing(S(settings R and X) R=5 Ohm, X=5 Ohm Complying
All Zone block Yes Enabled In built feature of - Complying
Numerical Distance
DR Yes Enabled Protection Relays - Complying
Binary Input
Breaker Contacts Yes Functional - = Complying
Carrier Receive Yes Functional - - Complying
Time Synchronization Yes Functional - - Complying
(ii) |Name of Line 220 kV Sanganer Line
Functional( o
Pole discrepancy relay Yes On CB) Electromechanical , CSBE:
PLCC panel Yes Functional
: Yes Functional $ ’ Z1=1.796 Ohim, -0 s
Zone-1/2/3/4/5(settings) Numerical Distance 72=3.469 Ohm, T2=350 ms Complying
_ _ Ves Punictional Protection Relays 73=5.791 Ohm, T3=1000 ms
Time check-Zone-1/2/3/4/5(settings) 74(Rev.)=408 mOhm, T4=160 ms
SOTF No Disabled - ; - ; Complying
: 9 bml.t feat}tre ot Permissive Under Reach, 1 .
Yes Functional | Numerical Distance Phase Z1 Z2+CR Complying
Aided schemes Protection Relays
In built feature of
Yes Functional | Numerical Distance - Complying
Fault locator Protection Relays
Power swing(S(settings R and X) R=5 Ohm, X=5 Ohm Complying
All Zone block Yes Enabled In built feature of - Complyin
DR Yes Enabled Numerical Distance i Complying
Binary Input
Breaker Contacts Yes Functional - - Complying
Carrier Receive Yes Functional - - Complying
Time Synchronization Yes Functional - - Complying
*complying with the code of configuration issued by The CE (MPT&S) RVPN, Jaipur by letter no. RVPN/SE/MPT&S/]JPR/Tech./F./ Rajkaj
ref. No. 5221696/D.166 dated 21.12.2023 /‘j

Name. Signature & Contact No. of team
carriying out

Kapish Sharma, AEN(M PT&S), RVPN, Jaipur

(v

Seema Choudhary, JEN o/o AEN(MPT&S), RVPN, Jaipur

Bt |

Name. Signature & Contact No. of
representative of Utility

Sh. D.K.Jain, SE (Prot. Engg.), RVPN,, Jaipur




l 36 kM

Distance rélay calculation for 220 KV Sitapura-1G Nagar Line

220 kV GSS 1G-Nagar

220 kV GSS Heerapura

30 kM

220 kV GSS Sitapura 400 kV GSS Sanganer

400/220 kV GSS Bassi(PGCIL)

Principle line Length

Shortest Line Length considered on Remote Bus
Longest line length Considered on Remote Bus

Conductor Used
Conductor Parameters

Zone 1 forward Reach= 80% of line length (SEZ to PG

15.8 kM l
10 kM ? |
| ® g 220 kV GSS Mansarovar
CTR=1000/1 A 11 kM
~®- 12 kM '
CTR=1000/1 A I
220 kV GSS Heerapura
10 KM. EARTH FAULT COMPENSATION
30 KM. RE/RL=1/3((Ro/R1)-1)
36 KM. XE/XL=1/3((Xo/X1)-1) KZ0 KZ0 angle
KZ0 Res. Comp.= kZ0 = (20-71) / 3Z1 0.734 -1.83
Zebra
- R X Z Angle
Positive Sequence(Z1): 0.081 0.4 0.408 78.55
Zero Sequence(Z0): 0.2875 1.275 1.307 77.29 .
CTR: 1000/1 Amp= 1000
PTR: 220000/110 V= 2000
CTR/PTR: 0.5
Zone 1(Forward) Reach: 80 9% of the Line to be Protected
Zone 2(Forward) Reach: 50 9% of the Shortest Line on remote Bus+100 % of the Protected Line
Zone 3(Forward) Reach: 110 % Longest line length on Remote Bus+100 % of the Protected Line
Zone 4(Reverse) Reach: 2 Km

CIL)* +ve Sequence impedance of conductor/km*(CTR/PTR)

Ohm T1= Instt.

Zone 2 forward Reach= 100% of line length (SEZ to PGCIL)+50 % of the Shortest Line on remote Bus(PGCIL-Chaksu)*+ve Sequence impedance of

conductor/km*(CTR/PTR)

5.101 Ohm T2=350 ms

i

Zone 3 forward Reach=100% of line length (SEZ to PGCIL)+110 % Longest line length on Remote Bus(PGCIL-Vatika)*+ve Sequence impedance of

conductor/km*(CTR/PTR)

Zone 4 reverse Reach=2 km*+ve Sequence impedanc

T3=1000 ms

Ohm

e of conductor/km*(CTR/PTR)

408 Ohm T4=160 ms




Distance relay calculation for 220 kV Sitapura-Heerapura Line

220 kV GSS 1G-Nagar 220 kV GSS Sitapura 220 kV GSS Sanganer
l 36 kM 15.8 kM t
10 kM |
220 kV GSS Heerapura ®_ 220 kV GSS Mansarovar
l CTR=1000/1A | . |_11kM |
30 kM ® 5 12 kM
CTK=1000/1 A ‘
400/220 kV GSS Bassi(PGCIL) 220 kV GSS Heerapura
Principle line Length : 11 KM. EARTH F MPENSATIO
Shortest Line Length considered on Remote Bus 12 KM. RE/RL=1/3((Ro/R1)-1)
Longest line length Considered on Remote Bus 15.8 KM. XE/XL=1/3((Xo/X1)-1) KZ0 kZ0 angle
kZ0 Res. Comp.= kZ0 = (Z0 - Z1) / 371 0.734 -1.83
Conductor Used - Zebra
Conductor Parameters : R X /. Angle
Positive Sequence(Z1): 0.081 0.4 0.408 78.55
Zero Sequence(Z0): .0.2875 1.275 1.307 77.29
CTR: 1000/1 Amp= 1000
PTR: 220000/110V= 2000
CTR/PTR: 0.5

Zone 1(Forward) Reach: 80 9% of the Line to be Protected

Zone 2(Forward) Reach: 50 9 of the Shortest Line on remote Bus+100 % of the Protected Line
Zone 3(Forward) Reach: 110 % Longest line length on Remote Bus+100 % of the Protected Line
Zone 4(Reverse) Reach: 2 Km

Zone 1 forward Reach= 80% of line length (Sitapura to Sanganer)* +ve Sequence impedance of conductor/km*(CTR/PTR)
=|1.796 Ohm T1= Instt.
Zone 2 forward Reach= 100% of line length (Sitapura to Sanganer)+50 % of the Shortest Line on remote Bus(Sanganer to Heerapura)*+ve Sequence impedance of

conductor/km*(CTR/PTR)

=[3.469  |Ohm T2=350 ms
Zone 3 forward Reach=100% of line length (Sitapura to Sanganer)+110 % Longest line length on Remote Bus(Sanganer to Mansarovar)*+ve Sequence impedance of
conductor/km*(CTR/PTR)

=15.791 Ohm T3=1000 ms
Zone 4 reverse Reach=2 km*+ve Sequence impedance of conductor/km*(CTR/PTR)
=10.408 Ohm T4=160 ms



A, General Information

(0 Name of Uty - 400KV GSS BHILWARA
(i) Date of Commussionimg - 30 03 2010

(v) Name and Organization of Aadi Team - XEN (MPT&STRVINE BHIT WARA

(viiName of representative om atihity whose andit e earned om

B. Check List for Protection Audit

e

LR e LY i R e . M Lo T o TR e R

RRVPN 400kV Bhilwara S/s

Rajasthan Rajya Vidhyut Prasaran Nigam
Report of the Protection Audit on dated 14.06.2024

(i) Name of Vallage Level of Sub Staton - 400220 gV
(v Fype of Bus Switching Scheme - 00KV Man Bus | & 11

KENAOORY GSS RVENE BETTWARA

RS it RS - -
s3 : Type of Relay Complignce
o Check :;:::&:::ZI;::::;TCImml iNluncncatf‘\zlmm-ril Setting s found in field ::::II:I:F: !

L cetromechancal) e
|| Transformer Protection Panel: I o -1 '— -
(1) _|Name of Transformer/ICT (Rating/Capacity) 40022083KY, $00 MVA Transformer-1 (SIEMENSEMake) ) I
Tripping by Buchholz relay (Alam) Yes: No I | Conventianal o )
i | Differential Pﬂll‘}‘l!f\l_l____ Yes: No Functional o 010, 80 |
5 ——{Numenal — T S
| Mnd Harmon Block (Seting) B [Yes N Fonbled 15% —
| [Fuent logger Operation Ve No SAR Tnsialicd = [ T i
| Restricted Earth Fault Pratection (HY Side) Yes No Functional Numerical 20% st =
1 Fvent lagper Operanon Yes No SAS Installed
Restricted Earth Fault Protection (LY Side) Yes: No Functional Numerieal 0% inat
L Lvent logeer Operation Yes' No SAS Insialled
- Backup Over Current Yes/No | Functional Numerical 0810230
| Lvent loger Operauon Yes/ No (SAS Installed |
Earth Fault Protection Yes/ No Functional Numerical 02,0350
Event loggeer Operanon Yes/ No SAS 1ed |
Over Flux Protection Yes/ No Enabled Numercal Alarmm 110%, 5 Sec and Trp
Taent logger Operation Yes/No  |SAS Installed
Local Breaker Back Up Yes/ No |Fun:nonn1 Numencal
Remp Yes/ No !Eru\hlcd 100 mSec
Current and Time Seting Yes/ No !Enabltd 120% , 100+ 100 mSec
Separate Single and three Phase Initiation Yes! No !ilabled Single phase tination
. |Eanh Fault Yes/ No Dusable
l___ Event logper Operation Yes/ No IS_ Installed
o [Name of Transformer {Rating/Capacity) 400/220/33 Kh\" 315 MVA make AREVA
Trnpping by Buchholz relay (Alarm) Yes/ No Functional Conventional
I Differential Protection Yes/ No Functional Hmeral 02.80
| 2nd Harmomie Block (Setung) Yes/ No bled 15%
:_ Event logeer Operation Yes/ No SAS Installed
! Restricted Earth Faull Protection (HY Side) Yes! No Fi | Numerical 02 st
| Event logper Operation Yes/ No SAS lled J
1 Restricted Earth Fault Protection (LV Side) Yes/ No Functional Numerical 02 Inst _'_"
r Fvent logger Operation Yes/ No SAS Installed J
| Backup Over Current Yes/ No Functional Numetical 051, 0230 |
| [ Event logger Op Yes/ No SAS Installed
| Earth Fault Protection Yes/ No Functionnl Numerical 02,0310
| ; g Yes/ No SAS Installed
’j (E}:-f:ll:u:lr::i’::i::n Yes! No Enabled MNumerical Alann 110%, 5 Sec and Trip
| | Event logger Operation Yes/ No SAS Installed .
[_- Local Breaker Back Up Yes/ No Functional Numerical !
[ Retnp Yes/ No Enabled 100 mSec :
:_ Current and Time Setung Yes/ No Enibled lIEU"‘«‘ 100+ 100 mSee
r Separate $ingle and three Phase Imtiation Yes/ No |F.|mblud Swgle phase mimanon

: Lanth Fault Yes! No |I)|sn|.ule |

E Event logger Operation Yes/ Na wed _|




Rajasthan Rajya Vidhyut Prasaran Nigam

ral Infor m. eport of the rotection 1wt
R it ol the I'rotew Av
Ation Pt

(1] Naime o) Litihy JOORY (8 IR w
(1) Date ol'(‘nmmmsmnmu <3003 2010
::3}‘.::;::2 :r;t: t‘ll.'pamznunn :11‘!\m||| Team - NEN (MP1T&S) RVINE BEILWARA

EPTESCNtAING from iy whoge it bewny: carned ot - XEN 400KV G8S RVINL BHILWARA

e Level of Statton - 100220 ks
ARA (g Namie of Voltape Level of Sab S

(1) Type of Bus Switchmy Seheme - A00KY Man Bus [ & 1

R meppm——— N s

B.c h“"-"ﬂﬁ—tﬁ"_“i‘!@_“_lu“_it_ o B - I —r— Compliance
) | Type of Relay opp (MRSWT
5 No Chock T unchional/Nonl unetional/t (Numencal/Stanc/Elec|  Setting as found in fiel regulntary
nahled/Disahled womechanical) |provisions |
- {Distance Petecting Panciiiiny L - f
L:—:E—";—)%}:E;é\—na..__ g, Lo 400K Bhilwars Chhabra - | 5% !_ ]
H—_Fﬁ(_ﬁtjf_' Y e e |Yes'No | Functional Electramechanica _r'
. e Yee! Nov Tunctonal + = |
|17 one-123 4 % (S, o T o Fomblcd TAs per Line length
——-_%:—%Qii.?_'__ _‘.l..“ﬂf‘_“kil__:_—-_'__ : ﬁ?”'l‘::dd 0,0 350,100 01605 2
I e 15able
= B‘d“d_“‘ﬂ“i___ = . Enabled |
e A e e T HRERRSR 1wl =
Power Swing Setmng R & N S — Ienabled, Numencal
:rl: 7one Bloch - ] Lnnbled )
e - | Yes | Fnabled
Binary Inputs Enaliled —=
Breaker Contacts Yes/ No Enabled
Carmer Recenve Yes/ No Enabled
L Tme Synchronization [Yes'No  [Fnabled Through SAS
| |Distance Protection Panel:M-1/11 |
n | Name of Line = 400KV Bhilwara- Chittorgarh-1 - ;
Pole Discrepancy Relan Yes No [Funcuonal Electromecnanical 1355 |
. |PLCC Panel Yesi No Funcuional J
Zone-1273:4/% [Sertings) Yes/ No | Enabled As per Line length |
Time Check-7-12 3475 Settings) Yes/ No Enabled 0,0350,100.0 1605 |
SOTF Yes/ No Dhsabled
Auded Scheme Yes/ No Enabled
Fault Locator Yes/ No Enabled
Power Swing (Seming R & X) Yes/ Mo Enabled Numerical |
l_ All Zone Block Yes/ No Enabled | |
DR Yes! No Enabled
[ Binany Inputs Yes! No Enabled
{- Breaker Contacts Yes/ Mo Enabled |
| Camer Recene Yes/ No Enabled 1
L |Time Svnchronzation Yes/ No Enabled Through SAS | |
| Distance Protecuon Panel:M-1/11 —J
(1 | Name of Line 400KV Bhilwara- Chittorgarh-11 |
| Pole Discrepancy Reley Yes/ No Functional Electromechanical 155
PLCC Panel Yes/ No Funchional
|Zone-1213/4/5 (Sermngs) Yes/ No Enabled As per Line length —
Time Check-Z- /234 5{Semings) Yes/ No Enabled 00350 10001605 |
SOTF Yes/ No Disabled ‘_____’
] Auded Scheme Yes/ No Enabled __ 1
| Fault Locator Yes/ No Enabled { —
Power Swing (Setting R & X) Yes/ No Enabled Numerical |
All Zone Block Yes/ No Enabled —_—
DR Yes/ No Craliled
| Binary Inputs Yes/ No Enabled =
| | Breaker Contacts Yes/ No Enabled —_
|Camer Recenve Yesi No Lnabled B
t [Tume Syncl Yes/ No | Enabled Through SA%

2=



Name of Line e
T T T —TR—
PLCC Panel —— Yes No |Punetional o Fiectramachaneal | S ]
Zone- 1127345 (Settings  |Funcniotial =
T Chesh 717231 SSetgs) Eneblod B B i
o ) nabled 00850 1000 160§ ]
| Arded Scheme_ I _|Disabled ~ .
__(Fault Locaie R _|Frabled ]
_Power Swing (Settng R & X _Atwabled
___|All Zone Block — Laabled Mumerieal
;___ m::_ —— |Inabled o
. | |Bmany Inputs = JInabled
| L |Breaker Camacte _|Enabled =
%__('amm Recetve nabled
[ Twme Synchomzation gontted_ o e .
— S Ic_ll Throtgh SAS -
([ Name of Line L e e—— - - — — — —
Pole Diserepancy Relar ——————-_m_:f”&" Hhilnarn-Ajmer 1§ | S — -
| PLUC Panel L '!S-r No f o Electromechanical s _—
._;“_m"_.\cm - 00O Yes' No Funetional
. —Tnnmm._l T "‘-%“m = Yes/ No Ennbled As per Line length
ekl 234 N Setin YesiNo |Enabled 0,050 100.0 1605 ]
- S S Jo Mrsabled
e Mded Seheme R A
_‘lblurl.;-r;uT - ; I‘nuhlui ____]
= [Power EW\II.I' (Settng R &\, \- = N'o Lrbled b
TSP OWIRE heling R & N Yes: No Loabled Numerical _1
| All Zone Block Yes: No Enabled —
i DR Yes/No |Enabled |
| Bnany Inputs Yes/ No Enabled
| Breaker Comacts Yes/ No Enabled
L Canier Recenve Yes/ No |Enabled )
Tune Synchiomzanon Yes! No |Enabled Through SAS —
| 220 kv feeders _
! ([ ™ame of Line 220KV Bhilwara- Inter -1
' [Pale Discrepancy Refay Yes!' No Functional Electromechanical 158 |
\ PLCC Panel Yes No | ] |
l Zone-12 34 5 (Settngs) Yes/ No Enabled As per Line length =
| Tume Check-Z-1 23 4/5Setngs) YesiNo __|Enabled 0,0350. 10001605 |
SOTF Yes'No | Disabled I
Atrded Scheme Yes' No Enabled | I |
| Fault Locator Yes/ No Enabled | 1
| Power Swing (Semng R & X) Yes/ No Enabled Numerical [~ 1
All Zone Block Yes! No Enabled I
DR Yes! No Enabled
[Binany Inputs Yes! No Enabled
Breaker Contacts Yes/ No Enabled
|Camer Receive Yes/ No Enabled
Time Synchr Yes/ No Enabled Through SAS

] ol Same of Line 220KV Bhilwara- Inter connector -11 | |
[ TPole Drscrepancy Relay Yes/ No Functional Electromechanical 135 | |
.I PLOC Panel Yes/ No F |
: ‘fone-1 23 4 3 (Semngs) Yes/ No Enabled As per Line length
| Time Check-2-12°3 4 5{Sctungs) Yes/ No Enabled 0,0350, 1000160
i SOTF Yes/No  |Disabled
. |Alded Scheme Yes/ No Enabled
|Fault Locator Yes/ No Enabled
| Fowet Swing (Setung R & X) Yesi No LEnabled Numerncal i
j All Zone Block Yes/ No Enabled
| DR Yes/ No Enabled |
Banary Inpats Yes/ No Ennbled
| Breaker Contacts Yes! No Enabled
| [Camer Receive Yes/ No Enabled
Tame Synchr 1 Yes/ No Enabled Through SAS 1
{11 Name of Line 220KV Bhilwara- Baman Tukada !
| [Pole Disgrepancy Relay Yes/ No Functional |Electromechanical i 155 B (TP
| [PLCC Pane! Yesi No Funetional |
[ ]h:nc-l'-i A4S (Setngs ) Yes/ No Enabled As per Lime lenath l
TTimse Clicch=/=1 234 5tSemimigs) Yes/ No Enabled ——— DORSE 1000 (60 s |
SOTF Yus/ No Disnbled S
[ | Anded Schieme Yes! No Ennbled
[ Trauli Locator Yes/ No Enabled
[ | Power Swang (Setng R & X) Yes/ No Enabled Numerical
| Al Zonc Block Yes'No  |Lnabled |
| Ibr Yes/No  [Enabled
[ [Blnal\ Inputs Yes/ Noo [l nabled N
'_ = jlin-akcr Uontacts Yes' No 1 nahled - L __ _'
l |Camer Recene Yes! No Lanbled o 4‘
L !Tlme Synchronization Yes/ No I nabled Through SAN

3(s

- e c—

T T P TR



s ——
[ [Name of Line T [220KV Bhitwarn- Pali E:mrnmr:hai’!"_ﬁ.‘.:————-——'—l'é'!"_'_'_'__ = __
| Pole Lhscrepancy Relay Yes Mo ﬂ’,‘ﬂi’ﬂl_—-—— e N
| |[PLCC Pancl Yes No | As per Line leneth S
Zone-1 23405 (Settings) o Yes' No N 0003501000 1605 PEr—
Time Check-7-12/34'5(8 ps) T \_umn - b———
—_son Tes Mo [Draabled =
Arded Scheme D B Yes No Inabled S— I
Fault Locato “ves No 1 I_nnhlcd T -
| [Power Swing (Semmp R&N) - Yes No  |imabled Numerieal -
Al Zone Bloch o Yes No ) = e =
DR . __ ) ves ._Qu__ anlicn_[_ _____ e S ==
_[Pamany tapeas N ~ [¥es Ao | naliled o o |
Breaker Contacts i Yes Noo [Fmibled -
Camer Recenve g [ves No | nabled R T S — = —'r‘ - |
| lime Sanchiomization ——— Yes No I nphled R 11 = B =
e S S T |
(1 Name of Line 120KN Bhilwara- JSW = . __,L —— = |
Pole Dhscrepancy Relay Yes No I‘unetional .EESETTE.‘L'N“I_L.— — s, §
PLOC Pancl Ves' No F I S SR —
Zone- 134 S (Settinps) Yes' No Fnabled As per Lne lengeth s
Time Chech-Z.1 234 8 Settings) Yes' No Eunbled 0, 0350, 1 000 16ths [ .
SOTrF Yes' No [msabled p—————"
Auded Scheme Yes' No Enabled —
Fault Locator Yes! No Enabled ]
Power Swing (Setting R & X) Yes' No Enabled Numerical —_—
Al Zone Bloch - | Yes' Mo Enabled S
DR Yes Mo Enabled | SIS
Bmany Inputs Yes' No Enabled o=
Rreaker Contacts Yes! No Enabled e
Camer Recerve Yes! No Enabled
[Tme Sanchronzanion Yes' o Fnabled Through SAS 1

A. General Information

Rajasthan Rajya Vidhyut Prasaran Nigam

Report ol the Protection Audut

(11 Name of Lubiny - J0UKY uSs BHILWARA
(111) Date of Commissioming - 30 03 2010
(v} Name and Organization of Audit Team - XEN (MPT&S) RVPNL BHILWARA
(viiName of representative from utility whose audit being carried out - XEN 400KV GSS RVPNL BHILWARA

B. Check List for Protection Audit

(11) Name of Voltage Level of Sub Station - 400/220 kv
(1v) Type of Bus Switching Scheme - 400KV Main Bus [ & 1

Type of Relay Comphance
,S He Check fELlncllonaﬂNonFunctloml (Numencal/Static/EL | Setting as found in field .Stntus W
| nabled/Disabled regulatory
| ectromechanical) o Pt
[ e S_\ stem Funcuonal
No Of Independent DC Source 2 1 &2
Potennal Between =ve & Eanth (Source-1) v F 1 140 V
P | Between -ve & Earth (Source-1) v Fuctional g0V
| Potential Berween “ve & Farth (Source-11) v | Fuetional 130V
Potential Between -ve & Earth (Source-11) v Fuctional 100V -.
| |
2|Event Lopger Panel Yes! No No |
3|Event Logger Time Synchronised Yes! No No ]
Disturbance Recorder Yes! No No 1
DR Time Synchronised Yes! No No 1
4 Bus Bar Protection Yes! No Yes, Fuctional
|Stabilin Check — - Yes! No Yes, Fi | . |
EL Qutput for this Event Yes! No Yes, I | 1
| DR if Available Yes/ No Yes, Fuctional :
<G Se Yes' No Munainl 1
Mock Testing of Sample Protection Asseciated with
6!Tr ission line Yes/ No Satisfuctory
LBB/BFR - Yes! Mo Funetiml Numerical o _ 1
i Retrip Yes! No Lnabled 00 e 1 |
| Current and Time Setting Yes! No Enubled 1207 . 100 mbee 1
| Separate Single and Three Phase inttiation Yes! No Ennbled Thiee phise untiation )
| Farth Fault Yes/ No Disable |
| Event Logger Operat Yes/ No SAS Installed

4\s



Rajasthan Rajya Vidhyut Prasaran Nigam
Report of the Protection Audit

AL General Information
f aame of Uity < 400K € LS h
1I||.. “H“\‘. :“ ; m:”“ N :" r:‘:f:t’i'r[ ‘\r ARA ) Name of Valtage Level of Sub Station - 100/270 k\
ekt - 3 v 20§
: v Bape of Bus Swirching Sche 0K
Oy tame aned Orpantzation of Xudit Team - XEN (MPT&S) RVENL BHILWARA BT
tyvrpsane of representative from utility whose audit being carmed out - XEN 100KV GSS RVPNL THITWARA

Ili, Check List for Protection Audit: Bus Reactor

| — B o
18N l (heck Functionn! NonTunctienal T I:pe n.F Retay ;::"[:'I!-:E::":‘-:-‘
i | nabled Disabled (Numeneal Statec b lee Settmpas foind i feld g
| B tromechanieal) cuulatory
l__ chlclur Protection Panel: YesiNo Yes Tomaren: provisions
.l B l'! rpping by Buchholz relay (Alarm) YesNp Fundt 1
i Differential Protection YesNo Yes Numerical
L 1Ml Harmame Block (Scttng Yes No Yos ——— =
.. —lventlogper Operation,_____ YesNo SAS Installed '
I‘ Restricted Earth Fault Protection (HV Side) YesNo Yes Numerical
{{Lvedt loggeOperdlion, YesNo  [SAS Installed
L Restricted Earth Fault Protection (LV Side) Yes No No = == o -
L ) jt_\_cnl logger Operation YesNo - il i ) ___ __-_
|—_{Backbfi Ovar Curfen YesNo Yes Numerical 05, 0350ms
. |Lventlogger Operation YesNo SAS Installed —
| |Farth Fault Protection YesMNo Yes Numerical 02, 0350ms
)\  lopger peration Yes/No SAS Installed
) ‘('h er Flus Protection Yes/Na No
_l_\ ent logpdt Opeation Yes ™o No J
A General Information
same of Lol - 400KN GSS BHILWARA {ir) Name of Voltage Level of Sub Station - 400/220 kv
G Hate of Commssioming - 30 03 2010 (1v) Type of Bus Switching Scheme - 400KV Main Hus 1 & 11
(v Name and Orgamzation of Audit Team - XEN (MPT&S) RVPNL BHILWARA
v ame of epresentative from utiliny whose audit being carmed out- XEN 400KV GSS RVENL BHILWARA
B, € heck List far Protection Audit: - Line Reactor o e
- ! |t omphance
e | Check PanssipiNGaietibnall: frrm:.f Rffi!:,mw'liicc Setung as found 1n feld |:::$;:‘_;' :
! nabled/Disabled Eaicohnnicall s
|Reactor Protection Panel: Yes/No Yes Numerical ]
i Trpping by Buchholz relay (Alamm) Yes/No Fi i !
| Differential Pr i Yes/No Yes Numerical 02 & s 0 1
B ond Harmome Block (Setting) Yes/No Yes 15% ==
T TEaent logger Operation Yes/No SAS Installed | 1
Restricted Earth Fault Protection (HV Side) Yes/No Yes Numencal 02, Inst |
| Event lopger Operation Yes/No SAS Installed }
"Restricted Earth Fault Protection (LV Side) Yes/MNo No
T TEvent logper Operation Yes/No !
"Backup Over Current Yes/No No
Event logeer ()peration Yes/No ==k
'Earth Fault Protection YesMNo No
I~ I vent loggce Cperation Yes/No |
[ Over Flus Protection Yes/No No Bl
" puem Yes/No No

—

“RVPNL, Bnitwara
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RRVPN 220kV Amberi S/s

Rajasthan Rajya Vidhyut Prasaran Niga
Report of the Protection Audit drgg (8.24

v General Information

10 Name of | iling- 220 KV GSS \imberd (i) Name of Voltage Level of Sub Station:- 220 132 KV

116 Date of Uommissioning: 08.09 2017 (iv) [ype of Bus Switching Scheme:- Main Bus and Aux, Bus
v ) Name and Organization of Audit Temm:- NEN (MPTES) RVPNL . Udaipur

(v Name of representative from utility whose audit being carried out-XEN 220K\ (55§ Amberi

B. Check List for Proteetion Andit

. . .. . Type of Relay . ‘ Compliance —‘
NN Functional NonFunetional 7 A T | Setting as Tound | Status wort
 heck : (Numerical Static El it
Enabled Disabled K in field regulatory
ectromechanical) e
Provisions
Transformer Protection Panel: !
iy [Name of Transformer (Rating/Capacity) 220/132KV , 160MVA BHEL
[ripping by Buchhole refay ( Alam) YES Enable
As per code of
Differential Protection Numenical configuration2()
YIS Lnable %o
Jod Harmonic Block (Setting) YES Enable
Fvent logger Operation NO
Restricted Earth Fault Proteetion (1Y Side) b Enable 204
Ivent logser Uperation Yes No
Restricted Earth Fault Protection (1.V Side) YES Enable 20%
Fyvent logger Operation Yes No
Backup Over Current YES I‘nable A2% (0.25%
Lvent lagger Operation NO)
Larth Fault Proteetion YES Enable 20% , 0.30
Fvent logger Operation NO
L10%%
Over Flux Protection 38ec. 120%,
¥ES Enable 15ee,
Lvent lapger Operition NO
Local Breaker Back Up in hus bar YES Enable
Retrip TES Enable
Carrent and lime Setting Yes No 12004
Separate Smgle and three Phase Initiation NO
Larth Lauh Yes No
Lyent logeer Operation N
Ly [Name of Transformer (Rating/Capacity) 132/33KV 20/25MVA TR
Lripping by Buchhols relay ( Alarm) YIS Enable
Differential Protection YES Enable Numerical As per code of configuration . 15%,
2ind Harmonie Block {Setting) YES Enable
I vent logger Uperation Na
Restricted Earth Fault Protection {HV Side) YES Lnable 2%
Lyvent lngger Operation Yes No
Restricted Earth Fault Protection (1.V Side) YES Enable 20%
Ivent logger Operation Yes No
Backup Over Current YIS Enable A2% 0.18%
Pyent logger Operation Yes No
Earth Fault Protection YES Enable 20% ., 0,25
Fyvent logger Operation Yes'No
L)y,
Over Flux Protection Vs Enabled 58ec. 120% .
1 8ee.
Dvent logaer Operation No
Local Breaker Back Up YES
Retrip Yes
Lurrentand Time Setting
Separate Single and three Phase Iitiation No
Larth Fault No
| | [ vent logoer Operation No
Farth Tauly NO)
Iyvent logeer Operation NO

% S)

Ul.mlpul

Assistant Engineer (MPT&$)

RRVPNL, UDAIPUR




o Creneral Information
() Name ol ELility - 220 kA GSS Amberi
(i) Date o Commissioning:-08.09.2017

B. Check List for Protection Audit

(VDName of representative fom atility whose audit being

(v ) Name and Organization of \udit Team:- XEN {MPT&S) RVPNIL
carried out:- NEN L 220KV GSS RVPNL Amberi

Rajasthan Rajya Vidhyut Prasaran Nigam

Report of the Proteetion Audit

(1) Name of Valtage [ evel of Sub Siation - I20/[32 KV
(iv) Type of Bus Swilching Scheme:- Main Bus and Aux. Bus

Udaipur

; Compliance
] . 4 _— . Type of Relay _— " -
S No Functional NonlFunctional | - s e o | Settng as found | Status wor
Check : x (Numerical Static Fl e
Enabled Disabled : in tield regulatory
cetromechanical) S
Provisions
Distance Protection Panel:M-1/11
) ) 5 ‘ Numerical A P COd_E of
M [Name of Line : 220K\ Debari-M-1/M-11 Functional confizuration .
Pule Discrepaney Relay Yes Enabled
P1CC Panel Yes Enabled
Zone-12 3 4 5 (Seftings) Yes Enabled
Lime Cheek-/-1 23 4 § Setiings) Vs Enabled
SO NO
Aded Scheme ey Enabled
Fault Tocator Yes Enabled
Power Swing (Setting R & )
A Zone Block Yes Enabled
DR Yes Enabled
Binary Inputs
Breaker Contacts Yes Lnabled
Camer Receive Yes Enabled
| ime Synehronization NO) Enabled
Distanee Protection Panel:M-1/11
; : As per code of
g x S i : " Numerical A _
IV [Name of Line : 220KV PGCIL-M-1/M-11 Functional configuration .
Pole Discrepaney Relay Yes Enabled
PLOC Panel Yes Enabled
Jone-1.2 3 4 5 (Settings) Yes Enabled
Lime Cheek-7-1 2 3 4 5(Settings) Yes Enabled
SO E NO
Added Scheme Yey Enabled
Fault Loeator Yes Enabled
Power Swing (Setting R & N
A Zone Block Yoy [nabled
DR Yes Enabled
Binan Inputs
Breaker Contacts Yes Enabled
Carrier Receive Yes Fnabled
Lime Svnchronization Yes Noo | Enabled
: As percode of
it Name of Line : 132K\ Sukher -1 Functional ATl cm?gurutiun s
Pole Discrepaney Reliy NO
PLOC Panel NO)
Zone-12 34 5 [Settings) Yes No |[Enabled
Time Chegk-/-12 3 4 5 Settings) Yes No | Enabled
NOIT NO)
Vided Scheme NQO
Fault | ocatar Yes Enabled
Power Swing (Setting R & X
Al Zone Block Yes Enabled
DR Yes Fnabled
Binary Inputs
Breaker Contacts Yes Lnabled
Carrier Receive NO
Lime Synchronization Yes No | Enabled
4 T

LEN (MPT & 5)

RVPNL, Udalpug

Assistani Engineer (MPT

BRYPNL. UDAPUS

u.vr. E‘:}



Numerical Ak e ol
VI [Name of Line : 132K\ Sukher 11 Functional configuration .
Pole Diserepancy Relay NC)
PLCC Panel N
Zone-12 3 4 5 (Setungs) Yes Enabled
lime ( hevk-/-1 2 3 4 S{Settings) Yes Enabled
SOTF MNo
Vided Scheme NO)
Fault Locator Yes Enabled
Power Swing (Setting R & X)
M Zone Bloch Yes Enabled
DR Yes Engbled
Binary Inpuis
Breaker Contacts Yes Lnabled
Carrier Receive NO
Lime Ssnchronization Yes No |Enabled
; 5 As per code ol
VI IName of Line : 132KV Sisarama lunctional Nigssrial cun?iluration :
Pole Discrepancy Relav NO
PLOC Panel NO
Zone-1 2 3 4 5 (Seutings) Yo Enabled
Lime Check-=/-1 2 3 4 S Settines) Yes Enabled
SOTE N
Arded Scheme NO
Fault Locatr Yes Enabled
Power Swing (Setting R & \)
Al Zone Block Yes Lnabled
DR, Yes Inabled
Binany Inpuis
Breaker Contacts Yes Enabled
Carmwr Recenve NO
Lime Synchronization Yes No |Enabled
_. As per code of
. . 7 e . ; ) Numerical
VI [ Name of Line : 132KV Debari Functipnal configuration
Pole Dhiserepancy Relay NO)
PLOC Panel NO
Zone=1 2 345 (Settings) Yes Enabled
Time Cheek-7-1 2 3 4 S{Selungs | Yes Enabled
SOTF No
Vided Scheme NO
Fault Locaton Yes Lnabled
Power Swing (Setting R & N)
A Zone Block Yes Enabled
DR o5 Enabled
Binary Inpuls
Breaker Contacts Yos Enabled
Cartier Regeive NC)
Time Synchronization Yes No |Enabled

Assistant gpa;

vineer (MPTa

BRVP.{‘:}_ UD:’%JM




Rajasthan Rajya Vidhyut Prasaran Nigam
Report of the Protection Audit

A, General Information

(1) Name of Utility:- 220 K\ GSS Ambers (i) Name of Voltage Level of Sub Station:- 220 132 K\’
(110 Date of Commissioning - 08.9.2017 (iv) Type of Bus Switching Scheme:- Main Bus and Aux. Bus

() Name and Organization of \udit Team:- XN (MPT&S) RVPNE Udaipur
(vhName af representative from utility whose audit being carried out- XEN | 220KV GSS RVENL. Amberi

B. Cheek List for Protection Audit
Compliance
SNo ; Functional NonFunctional Type Uf.Rela‘v g | Setting as found S(aILE worl
Check i % (Numerical Static Fl oo
Enabled Disabled . in field regulatory
eelromechanical) =
i:ll‘tw:sl(m'.\'
1|DC Sastem Functional
Moo OF Independent DO Source |
Potential Between ve & Farth (Source-1) LT
Potential Between «ve & Earth (Source-1) 116Y
Potential Between +ve & [arth [ Source-[1)
Potential Between <ve & Farth (Source-11)
2 Event Logaer Panel N
3|Event Logger Time Synehronised Na
Disturbanee Recorder No
DR Time Syvochronised No
+|Bus Bar Protection Yes Functional
Stability Check
FL Output for this Fyent No
DI 1t vvailable Yes Enable
SIDG Set No
Mock Testing of Sample Protection Associated
6|with Transmission line Na
7| LBR/BFR Yes Enable
Rewrip Yes Enable
Currentand Time Setting Yes Enable 12004
Separate Single and hree Phase initiation Yes Enable
1 arth | ault N
Eyvent Loager Operation Np
Rajasthan Rajya Vidhyut Prasaran Ni gam
Report of the Protection Audit
VoGl Information
L) Name of THilite:- 220 KV GSS Madii (i) Name of Valtage Level of Sub Station:- 220 132 KV
(i) Date of Commissionig:- (v} Lype of Bus Switching Scheme:- Main Bus and Aux, Bus

(+) Name and Organization of Audit Teun:- XEN (MPT&S) RVENL LIdaipur
(viName of representative from utility whose audit being carried out- XEN S 220KV GSS RVPNL Madri

B. Cheek List for Proteetion Audit

e B . Compliance
N o Funetional NonFunetional Ype ; 5 '1: e | Setting as found [Status wort
Check ; (Numerical Static E| N
Enabled Disabled : in field regulatory
ectramechanieal) T
Pprovisions
Reactor Protection Pancl: NA No Reactor Installed
Trippme by Buchhols relay ¢ Alarm) No
Differential Protection Mo
| 2nd Harmonic Block ISettng) Mo
Fyent logger Operation N
Restricted Earth Fault Protection (HY Side) No
Lyvent lopoer Operation No
Restricted Earth Fault Proieetion (LV Side) No
Event logger Operation No
Backup Over Current No
Lvent logger Operation No
| Earth Fault Protection No
Fyent logper Operation No
Over Flux Protection No
Fyvent lopger Operation No
¥
aw~ \
) .
N U‘:“P/‘fﬁaﬁ?
R VPNL, B0 T
Assistant Enginser (MPT&S)
REVERES 1IMAt7 i




RRVPN 220kV Kota (Sakatpura) S/s

RAJASTHAN RAJYA VIDYUT PRASARAN NIGAM LIMITED
Corporate Identity Number (CIN):U40109RJ2000SGCO 16485

Regd. Office: Vidyut Bhawan, Janpath, Jyoti Nagar, Jaipur-302005

RVPN OFFICE OF THE SUPERINTENDING ENGINEER (PROT.-ENGG),
AN ISO: 9001:2015 Room No.317, Vidyut Bhawan, Jaipur Tel. No.0141- 2740381(Exi 1350)
Certified Company ;

No. RVPN/SE/JPR/ (Prot.-Engg)/Tech./F./D.- 42 Jaipur, Dated: 12.06.2024

The Chief Engineer (LD/MPT&S)
RVFMN, Jaipur.

Sub:- Regarding internal Protection Audit plan.

Ref:- 1. No. 4/MTGS/SG/NPC/CEA/2023/353 dated 18.09.2023
2. NO.RVPN/SE(Prot.Engg)/JPR/Tech./F./ Raj Kaj No. 6987851 dated 07.05.2024.

Kindly find attach the Internal Protection Audit report of 220 kV GSS Sakatpura, Kota. The
Incharge of the concern GSS was informed to rectify the observations raised during audit with
Protection wing, Kota.

Submitted for further needful action and to appraise NRPC.

Copy lorwarded:

1. Superintending Engineer (MPT&S), Kota
2. Executive Engineer, 220 kV GSS, Sakatpura, Kota

rre Olgnature

7999582

Designation 48
Engineer
Date: 2024. 06
Reason: Approve

#02:55 IST

Digitally signed by Djfi€ Kumar Jain



Northern Regional Power Committee

Report of the Protection Audit

A. General Information:

i. Name of utility - Rajasthan Rajya Vidyut Prasaran Nigam Ltd.
i. Name of Voltage level of sub-station - 220 kV GSS RVPN, Sakatpura, Kota

iii. Date of commissioning :-11.07.1971

iv. Type of bus-switching scheme -AtoB,AtoD,BtoC

V. Name and Organization of Audit Team :- Rajasthan Rajya Vidyut Prasaran Nigam Ltd.

vi. Name of representative from utility whose audit is being carried out - Sh. R.R Gupta & Sh. A.K. Meena
B. Check List for Protection Audit

| S.No | Check Functional/ _ Type of relay * | Setting as Compliance
_ Nonfunctional/ | (Numerical/ found in status w.r.t.
Enabled/ Static/ field*r* regulatory
Disabled Electro provisions
mechanical)
ELE OC system complied
z No. of independent DC Sources 1/2/3/4 2
Polenfial belween +ive & earih (Source-1) —V Functional | 148.9 To be replaced
Polential between -ive & earth {Source-1) —V Functional 85.2
Potential between +ive & earth (Source-2) J— Functional 123.7
Polential between -ive & earth (Source-2) SR Functional 118.2
Polential between +ive & earth (Source-3) —V =
Potential belween -ive & earth {Source-3) —V e
Polential between +ive & earth (Source-4) —V =
Poltential between -ive & earih (Source-4) JE— iz
2. Event Logger panel Yes/No Nonfunctional
3 Event Logger Time Synchronised Yes/No 5
| Disturbance Recorder Yes/No Nonfunctional |
| DR Time Synchronised Yes/No Nonfunctional |
|41 Transformer Protection Panel: 220/132 kV 160 MVA BHEL TR-01 complied
| Tripping by Buchholz relay{Alamm) Yes/No Yes | )
| Differential Pr ion YesiNo Yes | Numerical Relay 0.20, 8.0
[ 2" Harmanic Block{Setting) Enabled | 15%
| Ewvent Logger operation Yes/No Yes In Relay
| Restricted Earth Fault Protection (HV side) Yes/No No
Event Logger operalion Yes/No =
REF Protectjon (LV side} Yes/hNo 5 [
Event Logger operation Yes/No = |
Backup over current | YesiNo Yes Numerical Relay 0.8 In, 0.20
Evenl Logger operation | Yes/No Yes In Relay
Earth Fault protection . I Yes/No - Numerical Relay 0.20 In, 0.26
Event Logger operation Yes/No Yes In Relay
Over Flux Protection es/No Yes Nurnerical Rolay .-.HM%WM_M )
Event Logger operation Yes/No Yes In Relay




Local Breaker Back up Yes/No No
Retrip Yes/No L |
Current and Time setting - |
Seperale single and three phase iniiation Yes/No | - |
Earth fault Yes/No =
Event Logger Yes/No - In Relay
42 Transformer Protection Panel: 2201132 kV 100 MVA CGL TR-02 complied
Tripping by Buchholz relay(Alarm) Yes/No Yes
Differential Protection Yes/No Yes Numerical Relay 0.20,8.0
2™ Harmanic Block(Seting) Enabled 15%
Event Logger operation Yes/No Yes In Relay
Restricted Earth Fault Protection (HV side) Yes/No Yes JVS 0.10 In Instt.
Event Logger cperation Yes/No NO
REF Protection (LV side) YesiNo =
Ewvent Logger operation Yes/No T
Backup over current Yes/No Yes Mumerical Relay 0.7 In, 0.20
Event Logger operation Yes/No Yes In Relay
Earth Fault protecti Yes/No - Numerical Relay 0.20 In, 0.26
Event Logger operation Yes/No Yes In Relay
Over Flux Protection Yes/No Yes Nuimstical Rela 110 % 5s ,
y 120 %1s
Event Logger operation YesiNo Yes In Relay
Local Breaker Back up Yes/No No
Retrip Yes/No -
Current and Time setting T
Seperate single and three phase initiation Yes/No -
Earth fault Yes/No = |
Event Logger Yes/No = In Relay |
a3 Transformer Protection Panel: 220132 kV 100 MVA BHEL TR-03 complied

Tripping by Buchholz relay{Alarm]) Yes/No Yes |
Differential Prc Yes/No Yes Static Relay amnu ’
2™ Harmonic Block(Seting) Enabled 15%
Evenl Logger operation Yes/No No
Restricted Earth Fault Prolection (HV sidej Yes/No No
Event Logger operation Yes/No i
REF Protection (LV side) YesiNo =
Event Logger operation Yes/No -
Backup over current YesiNo Yes I amﬂn_m..
Event Logger operation Yes/No Yes

, Earth Fault protection Yes/No % Electro machanical O.M.MM._.
Event Logger operation Yes/No Yes
Over Flux Protection Yes/No No
Event Logger operation Yes/No | No

=+ Local Breaker Back up Yes/No [ No
Retrip Yes/No =
Current and Time setting ST, NSA
Seperate single and three phase initiation Yes/No = |
Earth fault Yes/No - |
Event Logger Yes/No = |

In Relay

220/132 kV 100 MVA BHEL TR-02

Transformer Protection Panel:

complied




Tripping by Buchholz relay(Alarm) Yes/No T Yes T T _
Differential Protection s | YesNo ' Yes Numerical Relay 0.20,8.0 [
2 Harmonic Block(Setling) | Enabled 15% |,
Event Logger operalion Yes/No Yes | In Relay
Restricted Earth Fault Protection (HV side) Yes/No ' No MIT 0.10 In Instt.
Event Logger operation Yes/No i
REF Protection (LV side) Yes/No =
Event Logger operation Yes/No &
Backup over current Yes/No Yes S Numerical Relay 0.7 In, 0.20
Event Logger operalion Yes/No Yes In Relay
Earth Fault protection Yes/No - Numerical Relay | 0.20In, 0.26
Evenl Logger operafion Yes/No Yes = In Relay ]
Over Flux Protection Yes/No | Yes e H_Ma NM .wmm
Event Logger operation Yes/No No
Local Breaker Back up Yes/No No
Retrip Yes/No -
Current and Time sefting 5
Seperate single and Ihree phase initiation Yes/No B
Earih faull " Yes/No = ; =1}
Evenl Logger Yes/No = In Relay
5. Reactor Protection Panel: No
Tripping by Buchholz refay{Alamn] Yes/Na
Differential Protect] Yes/No
2™ Harmonic Block (Selting)
Event Logger operation Yes/No
REF Protection (HV side) Yes/No
Event Logger operation YesiNo
REF Protection (LV side) Yes/No
Event Logger operation Yes/No
i Backup over current Yes/No
Y ! : Event Logger operation Yes/No
! E/F protection v Yes/No
Event Logger operation Yes/No
Over Flux Protection Yes/No
Event Logger operation Yes/No
LBB/IBFR Yes/No
Relrip Yes/No
Current and T1me setting _
Seperale single and three phase miliation Yes/No I
Earth fault Yes/No
Evenl Logger operation Yes/No
B.1 Distance Protection Panel: M-Vl 220 kV Sakatpura-Dahra complied
Fole discrepancy relay Yes/No Yes 1.5 Sec
PLCC panel il Yes/No Yes
Zone-1/2/37475 {Setings) Yes/No 1,2,3,4 Enable Numedical Retay ww:_ﬂw Line
Time check-Z-1/2/37415 (Seflings) Yes/No 1,2,3,4 Enable 0,350,1000,160 s
SOTF Yes/No No
Aided schemes Yes/No Yes
Faull Locator YesNo Yes In relay
Pewer swing (Settings R and X) :




All Zone block Yes/Na Yes
OR Yes/No Yes
Binary Inputs Yes Available
Breaker Conlacls Yes/No Yes Available
Carrier Receive Yes/No | Yes
Time Synchronization Yes/No | No GPS not
ilahl
62 Distance Protection Panel: M-Vll 220 kV SAKATPURA-RAPP A CKT-1 complied
Pole discrepancy relay Yes/No Yes 0.6 Sec Revised
1.0 to 0.6s
PLCC panel Yes/No Yes
Zone-1/2/3/415 (Settings) Yes/ho 1,2,3,4 Enable Numenical Relay ww_.,_%u. Line
Time check-Z-1/273/4/5 [Seltings) Yes/No 1,2,3,4 Enahle 0,350,1000,160 s
SOTF Yes/No No
Ajded schemes Yes/No Yes
Fault Localor Yes/No Yes In relay
Power swing (Settings R and X)
All Zone block Yes/No Yes
OR Yes/No Yes
Binary Inpuls Yes Available
Breaker Conlacts YesiNo Yes Available
Carrier Heceive Yes/No Yes
Time Synchronizaffon YesiNo No GPS not
63 Distance Protection Panel: M-I | 220 kV SAKATPURA-RAPP A CKT-2 complied
Pole discrepancy refay Yes/No | Yes 0.6 Sec Revised
| 1.0 to 0.6s
PLCC panel Yes/No | Yes
Zone-1/2/3/475 (Settings) Yes/No _ 1,2,3,4 Enable Numerical Relay .”M:_un."..._-_am
Time check-Z-172137475 (Setlings) YesiNo | 1,2,3,4 Enable Pu%o.._aoa.._ma s
SOTF Yes/No | No
Aided schemes YesiNo | Yes
Fault Locator Yes/No Yes In relay
Power swing (Settings R and X) |
All Zone Black Yes/No | Yes |
OR Yes/No | Yes m
Binary Inputs Yes | Available
Breaker Contacls Yes/No Yes | Available
Carrier Receive Yes/No Yes |
Time Synchrenization Yes/No _ No | GPS not
[ available
= Distance Protection Fanel: M-Vl 220 kV SAKATPURA-RAPP A CKT-3 complied SiTAng |
[ Pole discrepancy relay Yes/iNo Yes [ 0.6 Sec Revised 1.0 to 0.65
PLCC panel Yes/No Yes
= Zone-172/3/4/5 (Settings) “YesiNo 1,2,3,4 Enabie As per Line

MNumerical Relay

Length




Time check-Z-1/2/314/5 (Setlings) Yes/Na 1,2,3,4 Enable | 0,350,1000,160 s
SOTF YesiNo No |
| Aided schemes Yes/No Yes i
| Fault Locator Yes/No Yes In relay
_ Power swing (Seltings R and X)
All Zone block Yes/No Yes
(B3] Yes/No Yes
Binary Inputs Yes Available
| Breaker Conlacts Yes/No Yes Available
| Carrier Receive Yes/No Yes
_ Time Synchromzation Yes/No No O_um. .._n”»
w5 | Distance Protection Panel: M-Il 220 kV Sakatpura-Mandalgarh complied
|  Pole discrepancy relay Yes/No Yes | 1.5 Sec
| PLCC panel Yes/No Yes
| Zone- 172137475 [Setings) Yes/No 1,2,3,4 Enable Numerical Refay wmm..__unﬂ_ﬂ Line
| Time check-Z-1/2/3/475 {Seftings) Yes/No 1,2,3,4 Enable 0,350,1000,160 s
| SOTF Yes/No No
| Aided schemes Yes/No _ Yes
Faull Locatar Yes/No Yes In relay
Power swing (Setlings R and X)
All Zone block Yes/No Yes
TR Yes/No Yes
Binary Inputs Yes Available
Breaker Contacis Yes/No Yes Available
Carrier Receive Yes/No Yes
Time Synchronization Yes/No No GPS not
available
66 Distance Protection Panel: M-UIl 220 kV Sakatpura-Ranp complied
Pole discrepancy relay Yes/No Yes 1.5 Sec
PLCC panel Yes/No Yes
Zone-1/2/3/4]5 (Selings) Yes/No _ 1,2,3,4 Enable Numerical Relay WM:wah._-_zm
| Time check-Z-1/2/3/4/5 (Seftings) YesiNo | 1,2,3,4 Enable 0,350,1000,160 s
| SOTF Yes/No | No
Aided schemes Yes/No Yes
Fault Locator Yes/No Yes In relay
Power swing (Seltings R and X)
All Zone block Yes/No Yes
DR Yes/No Yes
Binary Tnpuis Yes Available
Breaker Contacls Yes/No Yes Available
Carrier Receive Yes/No Yes
Time Synchronization Yes/No No GPS not
| available
€7 Distance Protection Panel: M-Il 220 kV Sakatpura- Anta complied
Pole discrepancy relay Yes/No Yes 1.5 Sec
PLCC panel Yes/No Yes




[

Distance Protection Panel: M-TII

Zane-1/213/415 (Sellings) Yes/No W 1,2,3,4 Enable Numérical Relay ﬂow_._eaocu.. Line
Time check-Z- 172131415 (Sellings) Yes/No 171,2,3,4 Enable 0,350,1000,160 s
5OTF YesiNo | No
Aided schemes Yes/No | Yes
Fault Locator YesiNo Yes In relay
Fower swing (Setlings R and X)
All Zone block Yes/No Yes
DR Yes/MNo Yes |
Binary Inpuls Yes | Available
reaker Contacts Yes/No Yes W ! Available
Carrier Receive Yes/No Yes
Time Synchronization Yes/No " No GPS not
available
[ Distance Protection Panel: M-Il 220 kV SAKATPURA-KTPS-1 complied
Pele discrepancy relay Yes/No Yes _ 0.5 Sec
PLCC panel RT; Yes/No | Yes |
Zone-1/2/3/415 |Setings) Yes/hNo _ 1,4 Enable Numerical Relay _ s_..w_._m_”"... Line ",n.._aﬂ differential relay in
Time check-Z-1/2/3/4/5 (Settings} Yes/No [ 1,4 Enable | 0,160 s
SOTF Yes/No | No
B Aided schemes YesiNo  Yes
Fault Locator Yes/No Yes In relay
Power swing (Settings R and X)
All Zone block YeslNo Yes !
DR YesiNo Yes ! _ f
Binary Inpuls | Yes iiA | Available Faed
dreaker Conlacls YesiNo Yes 1 I Available |
Carrier Recee YesiNG Yes i
Time Synchrenization Yes/No No GPS not
T Distance Protection Panel: M-ii 220 KV SAKATPURA- KTPS-Il complied i)
Pole discrepancy relay Yes/No Yes 0.5 Sec
PLCC panel Yes/No Yes
Zone- 172137415 (Setlings) <wﬂzc | 1,4 Enable Nimerical Raliy ____.,mu_.__uu“r Line ”“,..._mmn differential relay in
Time check-Z-1/213/4/5 (Seftings) Yes/No 1,4 Enable 0,160 s et
SaTF Yes/No | No 7
Aided schemes Yes/No Yes
Fault Locator Yes/No | Yes In relay
| Power swing (Seltings R and X) |
_ All Zone block Yes/iNo | Yes
DR Yes/No Yes
Binary Inputs ! Yes Available
Breaker Contacts Yes/No | Yes FACTD Available |
Carrier Receive Yes/No | Yes
I Time Synchronization Yes/No No GPS not
| available

220 KV SAKATPURA- KTPS- 1I

complied




Pole discrepancy relay Yes/No Yes 0.5 Sec
PLCT panel Yes/No Yes
Zone- 112731475 [Seliings] Yes/No 1,4 Enable W Numerical Relay wwnﬂﬂ.__..m:n ”Hmﬂ_&mmaazm_ relay in T
Time check-2- 172131415 (Setlings) Yes/No 1,4 Enable 0,160 8
SOTF YesiNo No |
Aided schemes Yes/iNo Yos
Fault Locator Yes/No Yes In relay
Power swing (Sellings R and X)
Ali Zone block YesNo Yes
DR Yes/No Yes
Binary Inpuls Yes Available
Breaker Contacts Yes/No Yes Available
Carrier Recelve Yes/No Yes
Time Synchronization Yes/No No GPS not
available
(3] Distance Protection Panel: M-l 220 kV SAKATPURA-KTPS -lll complied
Paole discrepancy relay Yes/No Yes 0.5 Sec
PLCC panel YesiNo Yes
Zone-1/273[4/5 (Sefiings) Yes/No 1,4 Enable Numerical Relay Wwaumn Line Line differential relay in
gth used
Time check-2-1/2/3/4/5 (Settings) Yes/No 1,4 Enable 0,160 s
SAOTF Yes/No No
Aided schemes Yes/No Yes
Faull Locator fmm.,zn_ Yes In relay
Power swing (Settings R and X)
All Zone block Yes/No Yes
DR Yes/No Yos
Binary Inpuls Yes Available
Breaker Coniacis YesiNo Yes Available
Carrier Receive Yes/No Yes
Time Synchronizalion Yes/No No GPS not
TE Bus Bar Protection Yes/No No e To be installed
Stability Check
EL autput for this event Yes/No
DR if available Yes/No
8 Single Phase Aufo Recloser Scheme Yes/No No
-] CcT Yes
Suilable as per faull level No
0. DG Set Yes/No No
11. Mock Testing of a sample protection Yes/No =
iated with t ission line*** I. If Yes _.u_gmj Mﬂrﬂ&%ﬂﬁ.ﬂ__ﬂ"”
observation

ii. If no, the
reason for

the same ..........

lockout C-G trip
time 59 ms Distance
36.1 km




* This column is applicable for relays only

** Methed and Calculation to arrive at this setting has to be submitted by the utility to NRPC secretariat within 07 days of the protection audit.

** Purpose is to check whether the operation of that protection relay energises the breaker Trip coil.

C. Observation w.r.t. compliance to NRPC protection philosophy

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

(Name, Signature and Contact Number of Members of team comprising for carrying out protection audit and the representative of the utility whose audit is being carried out)

R. R. Gupta A K. Meena
AEn {Prot. Engg.) RVPN Jaipur AEn (Prot. Engg.) RVPN Jaipur
9413393611 9413393550

Copy to: (i) Station In-charge where audit has been carried out
(i) Representative of the utility present with the protection audit team
(iil) SE (O), NRPC




RRVPN 220kV Banswara S/s

Rajasthan Rajya Vidhyut Prasaran Nigam

A. General Information
(i) Name of Utility:- 220 KV GSS BANSWARA

(iii)

Date of Commissioning:-24.03.2004

B. Check List for Protection Audit

Report of the Protection Audit

Brotection Bucdid e T

(ii) Name of Voltage Level of Sub Station:- 220/132 KV
(iv) Type of Bus Switching Scheme:- Two Main Bus and Aux. Bus
(v) Name and Organization of Audit Team:- AEN (MPT&S) RVPNL BANSWARA
(vi)Name of representative from utility whose audit being carried out:- XEN 220KV GSS RVPNL BANSWARA

M 07} J?«g}o:u; C@aﬁ? andlile 09 07 So2Yy )

| Type of Relay

Comphance Status|

i Check | FHp el onEuackael BRiTeR! (Numerical/Static/Ele | Setung as found i field |w it regulatory
0 ed/Disabled i |
: ctromechanical | Provisions
Transformer Protection Panel: [
1) |Name of Transformer (Rating/Capacity) :220/132. 100MVA Transformer-I1 (BHEL Make)
Tripping by Buchholz relay (Alarm) Yes Funetional Conventional
Differential Protection Yes Tunctional I’lcklfp— 02, pu, Sldgie- 1. |
s - 0.3, Slope 2- 0.7
| Numerical
4 ; | -
12nd Harmonic Block (Setung) Yes Fnabled 13%%
TFvent logier Operation [N (No Event logger Installed)
|Restricted Earth Fault Protection (HY Side) [ Yes Tunetional Numerieal 20%
[Fvent logger Operation |No {(No Event logger Installed)
:Resrricted Earth Fault I‘rotectjnn (LY Side) Yes | Functiona! | Numerical 20%
|[Event logger Operalion Na (No Event logger Installed)
Backup Over Current Yes Funetional Numericil §8%. CTR-300/1
fies Fyvent lopper Operation Na (No Event logeer Instailed)
| |Earth Fault Protection Yes Functional Numerical 20%
| |Fvent losger Operation No (No Event logper Installed)
[ | Alarm -110%6, 5sec . Trip
(ver Flux Protection Yes Erabled Numerieal As per inverse curve |
e characteristics
|Fyvent lngper Operation No (No Event logger instatled}
| Local Breaker Back Up _;_‘*_." i Funetional Static
i Retrip | Enabled 100 msec |
i I |
:L'u:rc:‘.: and Time Setting ‘\us ' 120% Inormal. 100 msee
| Separate Single and three Phase Iniation o three phase imtiation
| |Earth Fanlt i DISABLED
|Event logger Operatien 1

=

Assistant Engineer (MPTSS)
RVPNL, Banswara



[tii) Name of Transformer (Rating/Capacity) 220/132, 100MVA Transformer-1 (TELK .\Iakc)“_
Tripping by Buchholz relay (Alann) Yes !ZF"lmctionaI Co t‘!';ft_‘ ntional
5 A ‘ Pickup- 0.2 pu, Slope 1-
Kiftprentil Brotection Yes Funetional b S=0pc 2?0_7 ’
2nd [Harmonic Block (Setting) Yes Static » 15% (inbuilt )
Event logger Operation No [No bvent logger Installed ) '
Restricted Earth Fault Protection (HV Side) ‘No 20%
Fvent logger Operation No (No Event logger Installed)
Restricted Earth Fault Protection (LV Side) No | 20%
Event logger Operation No (No Event logger Installed) L
Backup Over Current Yes Functional numerical 66% CTR-400, 1 A |
Event logger Operation No (No Event logger Installed) '
Earth Fault Protection Yes Functional numerical 200
Fvent lopger Operation No {No Evenl logger Installed) |
| Alarm -110%.5 sec Trip-

Over Flux Protection Yes Enabled numerical | As per inverse curve

characteristics
Event logger Operation No (No Event logger Installed)
Local Breaker Back Up YES Functional Numerical
Retrip No Enabled 100 msee
Current and T'ime Setting No 120% Inormal, 100 msec
Separate Single and three Phase Initiation No three phase initiation
Earth Fault No DISABLED
Event logger Operation No {No Event lopger Installed)

etant W(MPT&S)
RVPNL, Banswara




A General Information

(1) Name of Utility:- 220 KV (GSS BANSWARA
{u1) Date of Commissioning:- 24.03.2004

Rajasthan Rajya Vidhyut Prasaran Nigam

Report of the Protection Audit

(i) Name ol Voltage [.evel of Sub Station:- 220/132 KV
(1v) Type of Bus Switching Scheme:- Two Main Bus and Aux. Bus

(v} Name and Organization of Audit Team:- AEN (MPT&S) RVPNL BANSWARA
(viName of representative from utility whose audit being carried out:- XEN 220KV GSS RVPNI BANSWARA

B. Checlk List for Protection Audit

I -
N " ; o Tvpe of Relay Comphance Status
b Check Func!.mfmlm anFgmcton il lN]lJmurjca].-’StaLic.’Elc Setting as found in field |w. r.Llregululury
o cd/Disabled 4 e
|ctromechanical) provisions

I Distanee Protection Panel: M-I/II
(I} Name of Line 220KV BANSWARA-ASPUR LINE,

Pole Discrepancy Relay YES Functional ELECTROMECHANICAL 1.5 sec

PLOC Panel Yes Functional

Zone-1/2/3/4/5 (Settings) Yes Enabled |

T'ime Check-Z-1/2/3/4/5(Settings) Yes Enabled 7

SOTF YES Disabled

Aided Scheme YES Enabled

Fault Locator YES Enahled : :

Power Swing (Setling R & X) Yes Enabled Numerical o E‘cr \2tost (.( HaE

: onfiguration

All Zone Block Yes Enabled

DR Yes Enabled

Binary Inputs Yes ENABLED

Breaker Contacts Yes ENABLED

Carrier Receive YES ENABLED

Time Synchronization | YES |

- J

Assistant Engineer (MPT&S)
RVPNL, Banswara



(1) [Name of Line [220KV BANSWARA-MADRI LINE
Pole Discrepancy Relay | vEs Functional ELECTROMECHANICAL 1.3 sec
PLCC Panel Yes Tunctional
Zone-1/2/3/4/5 (Settings) Yes Enabled
Time Check-Z-1/2/3/4/5(Settings) Yes Enabled
SOTE LS Disabled |
Aided Scheme YES Enabled .
Faull Locator YES Enabled i - G
Power Swing (Setting R & X) Yes Enabled Numerical asgeyiakt Dol
All Zone Block Yes Fnablcd Configuration
DR ) Yes Enabled
Binary Inpuis Yes ENABLED
Breaker Contacts Yes ENABLED
Carrier Receive YES ENABLED
Time Synchronization YES
—
17

agsisiant Engineer (MPT&S)
RVPNL, Banswara



Rajasthan Rajya Vidhyut Prasaran Nigam

A, General Information

(1) Name of Utility:- 220 KV (G55 BANSWARA
(1ii} Date of Commissioming:-24.03.2004

(v} Name and Organization of Audit Team:- AEN (MPT&S) RVPNL BANSWARA
(vi)Name of representative from utility whose audit being carried out- XEN 220KV GSS RVPNL BANSWARA

B. Check List for Protection Audit

Report of the Protection Audit

(i1} Name of Voltage Level of Sub Station - 220/132 KV
(v} Type of Bus Switching Scheme:- Two Main Bus and Aux. Bus

SN - Tunctional/NonFunctional/Enabl 3 xp:, o Rc‘l.a}' i o o s Gempliatiee St
5 Check ed/Disabled (1\'lllm.’l'!l.'zl.'..bt?jtl.c;hllc Setting as found in field fwr llrilzg,u]ator}'
ctromechanical) provisions
1|DC System 220V DC) Functional Static 20%
No. Of Independent DC Source 1
Potential Between +ve & Earth (Source-1) 190V
Potential Between -ve & Earth (Source-1) 3V
2 |Event Logger Panel No
3|Event Logger Time Synchronised No
Disturbance Recorder No
DR Time Synchronised No
4| Bus Bar Protection yes
Stability Check yes
EL Output for this Event ves
DR 1f Available yes
SIDG Set No
Mock Testing of Sample Protection Associated
6|with Transmission line ¥
7|LBB/BFR No
Retrip No
Cwrrent and Time Setting No
Separate Single and Three Phase initiation No
Earth Fault No
Event Logger Operation No
=

Assistant Engineer (MPT&S)
RVPNL, Banswara




A General Information

(1) Name of Utility - 220 KV GSS BANSWARA
(i) Date of Commissioning:-24.03 2004

(v} Name and Organization of Audit Team - AEN (MPT&S) RVPNL BANSWARA
ivi)Name of representative from utility whose audit being carried out- XEN 220KV GSS RVENL BA NSWARA

B. Check List for Protection Audit

Rajasthan Rajya Vidhyut Prasaran Nigam
Report of the Protection Audit

{1 Name ol Voltage Level of Sub Station:- 220/132 KV
{ivi Type of Bus Switching Scheme:- Two Main Bus and Aux. Bus

SN

Check

Iunetional/ NonFunctional/Enahl
ed/Disabled

Type of Relay

ctromechanical)

{Numerical/Static/Fle

T
Compliance Stams
w.r.tregulatory
provisions

Selting as found in field

Reactor Protection Panel: NA No reactor Installed
Tripping by Buchholz relay {Alarm) No

Differential Protection No

2ud Harmonic Block (Setting) No

Event logger Operation No

Restricted Earth Fault Protection (HV Side) No

Event logger Uperation No

Restricted Earth Fault Protection (LV Side) No

Event logger Operation No

Backup Over Current No

Event logger Operation No

Earth Fault Protection No |
Event logger Operation Nao

Over Flux Protection No

Event logger Operation No o

Assistant Engineer (MPTS)
RVPNL, Banswara




>
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k General Information

{1) Name of Utility = 220 KV GSS Reengus
(1) Date of Commissioning:-12.01.1984
(v) Name and Organization of Audit Team:- AEN 0/0 SE (Prot. Engg.) RVPNL Jaipur

(vi)Name of representative from utility whose audit being carried out:-SE (Prot. Engg.) RVPNL Jaipur
B. Check List for Protection Audit

RRVPN 220kV Reengus S/s
Rajasthan Rajya Vidhyut Prasaran Nigam
Report of the Protection Audit dt 01.08.2024

(1) Name of Voltage Level of Sub Station:- 220 KV
(iv) Type of Bus Switching Scheme:- 02 NO's Main Bus and Aux. Bus

3 U

Q.As (N ..#J v

Functional/ Type of Relay (Compliance Status
S No. Check NonFunctional/Enabled/  |(Numerical/Static/Electromechanica Setting as found in field w.r.t regulatory
Disabled 1) provisions
Transformer Protection Panel:
(1) Name of Transformer (Rating/Capacity) 220/132KV , 160MVA  BBL Make T/F-1
Tripping by Buchholz relay (Alarm) YES Enable Conventional Complying
DifTerential Protection YES Enable INumerical As per code of configuration Complying
2nd Harmonic Block (Setting) YES Enable In built feature in DilT. Relay 15.00% Complying
Event logger Operation YES Enable
Restricted Earth Fault Protection (HV Side) YES Functional STATIC 20% (Complving
Event logger Operation YES
Restricted Earth Fault Protection (LV Side) INA
Event logger Operation NA
Backup Over Current YES Enable INumerical 2.5/0.21 |IComplying
Event logger Operation YES
Earth Fault Protection YES Enable Numerical 2.5/0.23 Complying
Event logger Operation YES
Over Flux Protection YES Enable In built feature in DifT. Relay Complying
Event logger Operation YES
Local Breaker Back Up YES Functional INumerical iComplying
Retrip YES Enable
Current and Time Setting YES Functional INumerical 120% for 100 ms+External timer 100 ms{Complying
Separate Single and three Phase Initiation No ( 3 Phasc only)
Earth Fault [No
Event logger Operation No
(ii) Nume of Transformer (Rating/Capacity) 220/132KV , 160MVA , IMP Make T/F-2
Tripping by Buchholz relay (Alarm) YES Enable Conventional Complying
Differential Protection YES Enable Numerical s per cude of configwation Complying
2nd Harmonic Block (Setting) YES Enable In built feature in Dill, Relay 15.00% Complying
Event logger Operation YES Enable
Restricted Earth Fault Protection (HV Side) YES Functional Numerical 20% (Complying
Event logger Operation YES
Restricted Earth Fault Protection (LV Side) INA
— =)L

e

CamScanner




Event logger Operation INA
Backup Over Current YES Iinable Numerical 1.0/0.22 Complying
Event logger Operation YES
Earth Fault Protection YES Enable Numerical 1.0/0.26 [Complying
Event logger Operation YES
Over Flux Protection YES Enable In built feature in DilT, Relay Complying
Event logger Operation YES
Local Breaker Back Up YES Functional Numerical Complying
Retrip YES Enable

i
(Current and Time Setting YES Functional [Numerical 120% for 100 ms+External timer 100 ms|Complying
Separate Single and three Phase Initiation INo ( 3 Phase only)
Earth Fault (No
Event logger Operation (No

* Complying with the code of configuration issued by the CE(MPT&S ) ,RVPN. Jaipur by letter No. RVPN/CE/MPT&S/JPR/Tec

Sh. R.R.Gupta, AEN O/O SE (Prot. Engg.) RVPNL ,Jaipur

h./F./Rajkaj ref No.5221696/D.166 Dated 21.12.2023

] ) ) ) A K. Lamoria ,AEN(MPT&S) ,RVPN , Jhunjhunu
Name: Signature & Contact no. Team carrying out Protection audit:

Pragya Pandey ,AEN(MPT&S) ,RVPN , Sikar

Ramawatar Dhaka ,JEN(MPT&S) RVPN ,Sikar

Name: Signature & Contact no. Representative of utility whose pratection : :
audit is being carried out:Team carrying out Protection audit: Sh. D.K. Jain ,SE(Prot. Engg. ) RVPN , Jaipur

CamScanner



P

¢ A.Genceral Information
(i) Name of Utility:= 220 KV GSS Reengus (ii) Name of Voltage Level of Sub Station:- 220 KV
(iii) Date of Commissioning:~12.01.1934 (iv) Type of Bus Switching Scheme:- 02 NO's Main Bus and Aux. Bus
(v) Name and Organization of Audit Team:- AEN O/O SE (Prot. Engg.) RVPNL Jaipur
(vi)Name of representative from utility whose audit being carried out:-SE (Prot. Engg.) RVPNL Jaipur

Rajasthan Rajya Vidhyut Prasaran Nigam
Report of the Protection Audit

B. Check List for Protection Audit

CamScanner

Functional/ Type of Relay ICompliance Status
S.No. Check [NonFunctional/Enabled/  |(Numerical/Static/Electromechanica Setting as found in ficld w.r.t regulatory
Disabled )] [provisions

|Distance Protection Panel:M-1 DIST. M-I SIEMENS
(V) Name of Line 220 KV REENGUS-SIKAR 1

Pole Discrepancy Relay YES Functional

PLCC Panel YES Functional

Zone-1/2/3/4/5 (Settings) YES Functional XTI=148Q T1=0.00 ms, Complying

Numerical X2=2.03Q T2=350 ms,
(X3=2.26 Q T3=1000 ms,
ITime Check-Z-1/2/3/4/5(Settings) YES Functional [X4(rev.) = 65 mQ T4=160 ms
SOTF YES Disable
permissive under reach phase, Z1

|Aided Scheme YES Functional Z2+CR

Fault Locator YES Enable

Power Swing (Setting R & X) YES Enable R=1Qand X=1Q

IAll Zone Block YES Enable : 5 ;

DR == YES Enable In built feature in Dist. Relay Complying

Binary Inputs YES Enable

Breaker Contacts YES Enable

Carrier Receive YES Enable

[Time Synchronization YES Enable

Distance Protection Panel:M-I1 DIST M [I- MICOM P442
(V) |Name ofLine 220 KV REENGUS-SIKAR 1

Pole Discrepancy Relay YES Functional

PLCC Panel YES Functional

Z1=1.514 Q T1=0.00 ms Complyin:
Zone-1/2/3/4/5 (Settings) YES Functional e 22=2.07 Q T2=350 ms G
' 23=2.30 Q T3=1000 ms
Time Check-Z-1/2/3/4/5(Settings) YES Functional Z4(rev.) = 65 mQ T4=160 ms
SOTF YES Disable

i Q:.f\ Lot (L



|permissive under reach phase, Z1

Aided Scheme YES Functional 72+CR
Fault Locator YES Enable
Power Swing (Setting R & X) YLS Enable R=1 fland X=10Q
All Z Block 2 2 .
DR lsiliones HW WHHNHM In built feature in Dist. Relay Complying
Binary Inputs YES Enable
Breaker Contacts YES |Enable
Carrier Receive YES Enable
Time Synchronization YES Enable
Distance Protection Panel:M-I DIST M I — MICOM P442
(VII) |Name of Line 220 KV REENGUS-SIKAR 11
Pole Discrepancy Relay YES Functional
PLCC Panel YES Functional
. ’ Z1=7.57 2 T1=0.00 ms
17 1 YE
e Sy % o Y 72-10.36 Q T2=350ms  Z3=11.53
12 T3=1000 ms Z4(rev.) = 326mQ
Time Check-Z-1/2/3/4/5(Settings) YES Functional T4=160 ms
SOTF YES Disable
permissive under reach phase, Z1
Aided Scheme YES Functional 1Z2+CR
Fault Locator YES Enable
Power Swing (Setting R & X) YES Enable R=5 and X=5 0
All Zone Block YES Enable : s
DR YES Enable In built feature in Dist. Relay
Binary Inputs YES Enable
Breaker Contacts YES Enable
Carricr Receive YES Enahle
Time Synchronization YES Enable
Distance Protection Panel:M-1 DISTMII-GED 60
(VIII) |Name of Line 220 KY REENGUS-SIKAR 11
Pole Discrepancy Relay YES Functional
PLCC Panel YES Functional
s 121=7.57 Q T1=0.00 ms
Zone-1/2/3/4/5 (Settings) YES Functional Nisraiica 721036 Q T2=350ms  23=11.53
2 T3=1000 ms ZA4(rev.) = 326m
Time Check-Z-1/2/3/4/5(Seltings) YES Functional [T4=160 ms
YES Disable
F
gy permissive under reach phase, Z1
2 i +
Aided Scheme HMM m::w__asa In built feature in Dist, Relay ot
Fault'Locstor e R=5 Qand X=5 0
Power Swing (Setting R & X) L2 Ense =

~ =g O;TY Aomew ot D)
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_A{Zone Block YES Enable
~ DR YES Enable
Binary Inputs YES Enable . S
Breaker Contacts YES Enable In built feature in Dist. Relay
Carricr Receive YES Enable
Time Synchronization YES Enable
Distance Protection Panel:M-1 DIST. M-1 SIEMENS
(V) __ |Name of Line 220 KV REENGUS-LAXMANGARH
Pole Discrepancy Relay YES Functional
PLCC Panel YES Functional
Zone-1/2/3/4/5 (Settings) YES Functional \ X1-8.8802 TI=0.00ms X2=18.08Q2)  Complying
Numerical T2=350 ms X3=23.45 Q T3=1000
Time Check-Z-1/2/3/4/5(Settings) YES Functional ms  X4(rev.) = 326 mQ T4=160 ms
SOTF YES Disable
permissive under reach phase, Z1
Aided Scheme YES Functional Z2+CR
Fault Locator YES Enable
Power Swing (Setting R & X) YES Enable R=5 1 and X=5 1
All Zone Block YES Enable - = 7
DR YES Enable In built feature in Dist. Relay Complying
Binary Inputs YES Enable
Breaker Contacts YES Enable
Carrier Receive YES Enable
Time Synchronization YES Enable
Distance Protection Panel:M-1 DIST. M-Il Q-MHO
(VI) Name of Line 220 KV REENGUS-LAXMANGARII
Pole Discrepancy Relay YES Functional
PLCC Panel YES Functional
3 VES rotional Z1=4.32Q T1=0.00ms  Z2=9.56 Q|  Complying
Zone-1/2/3/4/5 (Settings) Ll STATIC T2=350ms  Z3=15.21 QT3=1000
. 4(rev.) = 326m T4=
Time Check-Z-1/2/3/4/5(Settings) YES Functional ms  Zd(rev.)=326mQ T4=160 ms
SOTF NO NA
. e permissive under reach phase, Z1 .
Aided Scheme YES Functional In built feature in Dist. Relay 724+CR Complying
Fault Locator INO NA
Power Swing (Selting R & X) <r”m _ma.zn In built feature in Dist. Relay R=5 Qand X=5 Q
All Zone Block YES Enable
DR NO NA
Binary Inputs YES Enable In built feature in Dist. Relay Complying
Breaker Conlacts NO [NA
In built fi in Dist. i
Carricr Receive YES Enable n built feature in Dist. Relay Complying
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Time Synchronization INO NA
Distance Protection Pancl:M-1 DIST. M-1 SIEMENS
(VII) |Name of Line 220 KV REENGUS-RENWAL
Pole Discrepancy Relay YES Functional
PLCC Panel YES Functional
Zone-1/2/3/4/5 (Scttings) YES Functional X1=1480 T1=0.00ms X2=2.03Q Complying
Numerical T2=350 ms X3=4.01 2 T3=1000
Time Check-Z-1/2/3/4/5(Settings) YES Functional s Xreviy= 63 mE3 TH=160 o
| |SOTF YES Disable
5 permissive under reach phase, Z1
Aided Scheme YES Functional Z2+CR
Fault Locator YES Enable
Power Swing (Setting R & X) YES Enable R=1 Nand X=1Q
All Zone Block YES Enable
DR YES Enable In built feature in Dist. Relay Complying
Binary Inputs YES Enable
Breaker Contacts YES Enable
Carrier Receive YES Enable
Time Synchronization YES Enable
(VIIl) |Distance Protection Panel:M-I1 DIST M II- MICOM P442
Name of Line 220 KV REENGUS-RENWAL
Pole Discrepancy Relay YES Functional
PLCC Panel YES Functional
Z1=1.35Q T1=0.00 ms 22=2.22 Complying
IZone-1/2/3/4/5 (Settings) YES Functional Numerical 2 T2=350 ms Z23=4.09Q
[T3=1000 ms ZA(rev.) =65 mQ
Time Check-Z-1/2/3/4/5(Settings) YES Functional T4=160 ms
SOTF YES Disable
permissive under reach phase, Z1
Aided Scheme YES Functional Z2+CR
Fault Locator YES Enable
Power Swing (Setting R & X) YES Enable R=1Qand X=10Q
All Zone Block YES Enable .
DR YES Enable In built feature in Dist. Relay Complying
Binary Inputs YES Enable
Breaker Contacts YES Enable
Carrier Receive YES Enable
Time Synchronization YES Enable

—=w S Lwd
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Carrier j

)
ES _aince Protection Panel:M-1 ~ DIST. M-I SIEMENS
_¢Same of Line 220 KY REENGUS-CHOMU
. |Pole Discrepancy Relay YES Functional
P PLCC Pancl YES Functional
X1=0.97 £1 T1=0.00 ms X2=1.6 Com
plying
i YES Functional €1 T2=350 ms X3=2.060Q
Zone V23RS (Settings) = Beanmseice T3=1000ms  Xd(rev.) = 65 mQ
Time Check-Z-1/2/3/4/5(Settings) YES Functional T4=160 ms
ISOTF YES Disable
permissive under reach phase, Z1
Aided Scheme YES Functional Z2+CR
Fault Locator YES Enable
Power Swing (Setting R & X) YES Enable R=1 Qand X=1 Q
All Zone Block .
DR e HMM Mﬁ” In built feature in Dist. Relay Complying
Binary Inputs YES Enable
iBreaker Contacts YES Enable
|Carrier Receive YES Enable
ime Synchronization YES Enable
XD Distance Protection Panel:M-11 DIST M I1I- MICOM P442
Name of Line 220 KV REENGUS-CHOMU
Pole Discrepancy Relay YES |Functional
PLCC Panel YES Functional
/3/4/5 (Setti YES Functional w_._n,w..ww%aﬁ_upooﬁauw 10 mu ki Compiying
- ttin nction i -
fone | (etne —= iy T3=1000ms  Z4(rev.) = 65 mQ
Time Check-Z-1/2/3/4/5(Settings) YES Functional [T4=160 ms
SOTF YES Disable
permissive under reach phase, Z1
|Aided Scheme YES Functional 72+CR
Fault Locator YES Enable
Power Swing (Setting R & X) YES Enable R=1and X=10
Zone Block YES Enable )
WMNB?« B YES Enable In built feature in Dist. Relay Complying
Binary Inputs YES Enable
Breaker Contacts YES Enable
Carrier Receive YES Enable
'Time Synchronization 'YES Enable
Distance Protection Panel:M-I DIST. M-I SIEMENS
(XI) |Name of Line 220 KV REENGUS-BABAI
Pole Discrepancy Relay YES Functional
PLCC Panel YES Functional
. . = = __Jm.ﬂ
= 4/5 (Settings YES Functional X1=1.48 Q T1=0.00 ms X2=2.00 Complying
Zone-1/2/3/4/5 (Settings) Numerical T2=350 ms X3=3.14 Q T3=1000
Time Check-Z-1/2/3/4/5(Settings) YES Functional s = Adfov) =3 nO Tl ns
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SOTF YES Disable
. permissive under reach phise, Z1
Aided Scheme YES Functional /2+CR
Fault Locator YES Enable
Power Swing (Setting R & X) YES Enable R=1£land X~ £}
All Zone Block YE 2
DR <mw M”””“M In built feature in Dist, Relay Complying
Binary Inputs YES Enable
Breaker Contacts YES Enable
Carricr Receive YES Enable
Time Synchronization YES Enable
Distance Protection Panel:M-11 DIST M [I- MICOM P442
(XI1) |[Name of Line 220 KV REENGUS-BABAI
Pole Discrepancy Relay YES Functional
PLCC Panel YES Functional
\Zo 4/ i R s Z1=1.51 Q T1=0.00 ms L2=2.04 Q2 Complying
ne VUIS (Seltings) L Functiona) Numerical 12=350ms  23=3.21 Q T3=1000
Time Check-Z-1/2/3/4/5(Settings) YES Functional ms  Zd(rev.) = 65 mQ T4=160 ms
SOTF YES Disable
permissive under reach phase, Z1
Aided Scheme YES Functional 72+CR
Fault Locator YES Enable
Power Swing (Setting R & X) YES Enable R=1Qand X=1
All Zone Block YES Enable . -
DR YES Enable In built feature in Dist. Relay Complying
Binary Inputs YES Enable
Breaker Contacts YES Enable
Carrier Receive YES Enable
Time Synchronization YES Ensbls
Distance Protection Pancl:M-I DIST. M1 SIEMENS
(XIIT) [Name of Line 220 KV REENGUS-DFCC-1
Pole Discrepancy Relay YES Functional
PLCC Panel YES Functional
= Complying
- P 2 “unctional X1=148Q T1=0.00ms X2=203Q2
Zone-1/2/3/4/5 (Settings) o~ Punotions Numerical 2=350ms  X3=2.26 2 T3=1000
; Xd4(rev.) = 326 4=160
Time Check-Z-1/2/3/4/5(Settings) YES Functional ms (rev.)=326mQ T ms
SOTF YES Disable
permissive under reach phase, Z1
Aided Scheme YES Functional 72+CR
I"ault Locator YES Enable _— e
e YES Enable In built feature in Dist. Relay RS ond X=5 1
\ Z YES Enable . ’
frone Block YES Enable Complying
= 3
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FISI3E |
Ofl~|& 8
] W g 7w ZAnputs YES Enable
=y (25 Y PN er Contacts YES Enable
2N - . g s
arTier Receive YES Enable In built feature in Dist. Relay
Time Synchronization YES Enable
Distance Protection Pancl:M-I1 DIST M II- MICOM P442
(XIV) [Name of Line 220 KV REENGUS-DFCC-I
Pole Discrepancy Relay YES Functional
PLCC Panel YES Functional
: : Z1=4.32Q T1=0.00 ms Z£2=9.56 Q Complying
Zone-1/2/3/4/5 (Settings) YES Functional Numerical T2=350 ms Z3=15.21 Q T3=1000
Time Check-Z-1/2/3/4/5(Settings) YES Functional et e e
SOTF YES Disable
permissive under reach phase, Z1
Aided Scheme YES Functional Z2+CR
Fault Locator YES Enable
Power Swing (Setting R & X) YES Enable R=5Qand X=50Q
IAll Zone Block YES Enabl 5 s .
DR YES m”“v_” In built feature in Dist. Relay Complying
Binary Inputs YES Enable
Breaker Contacts YES Enable
Carrier Receive YES Enable
ITime Synchronization YES Enable
Distance Protection Panel:M-1 DIST. M-I SIEMENS
(XV) |Name of Line 220 KV REENGUS-DFCC-II
Pole Discrepancy Relay YES Functional
PLCC Panel YES Functional
; ; X1=148Q T1=0.00ms X2=2.03Q Complying
oA (Bettings) YES Functiona) Numerical T2=350ms  X3=2.26 Q T3=1000
Time Check-Z-1/2/3/4/5(Settings) YES Functional i Xdpe)= oA TE 0o
SOTF YES Disable
. permissive under reach phase, Z1
Aided Scheme YES Functional 72+CR
Fault Locator YES Enable
Power Swing (Setting R & X) YES Enable R=5Q and X=5 Q2
All Zone Block YES Enable - PR .
DR YES Enable In built feature in Dist. Relay Complying
Binary Inputs YES Enable
Breaker Contacts YES Enable
Carrier Receive YES Enable
Time Synchronization YES Enable
Distance Protection Panel:M-11 DIST M II- MICOM P442
(XVI1) [Name of Line 220 KV REENGUS-DFCC 11

. Q m _ s
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[Pole Discrepancy Relay YES Functional
[PLCC Panel YES Functional
; . 71=432Q T1=000ms 72-9.560|  Complying
Zone-1/2/3/4/5 (Settings) YES Functional Numerical T2=350 ms Z3=15.21 2 T3-1000
Time Check-Z-1/2/3/4/5(Settings) YES Functional fon: ey~ N L =100 m
SOTF YES Disable
. permissive under reach phase, Z1

Aided Scheme YES Functional Z2+Cn
Fault Locator YES Enable
Power Swing (Sectting R & X) YES Enable R=5Qand X=5 Q2
All Zone Block YES Enable y 5
DR YES Enable In built feature in Dist. Relay Complying
Binary Inputs YES Enable
Breaker Contacts YES Enable
Carrier Receive YES Enable
Time Synchronization YES Enable

% ODEU_E with the code of configuration issued by the CE(MPT&S ) ,RVPN. Jaipur by letter No. RVPN/CE/MPT&S/JPR/Tech./F./Rajkaj ref No.5221696/D.166 Dated 21.12.2023

Shi. R.R.Gupta, AEN O/ SE (Prot. Engg.) RVPNL ,Jaipur —

Name: Signature & Contact no. Team carrying out Protection audit:

A K. Lamoria ,AEN(MPT&S) ,RVPN , Jhunjhunu

Pragya Pandey , AEN(MPT&S) ,RVPN , Sikar

Ramawatar Dhaka ,JEN(MPT&S) RVPN ,Sikar

%v.
D

Name: Signature & Contact no. Representative of utility whose protection

audit is being carried out:Team carrying out Protection audit:

Sh. D.K. Jain ,SE(Prot. Engg. ) RVPN , Jaipur
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i Rajasthan Rajya Vidhyut Prasaran Nigam
5> o Report of the Protection Audit
encral Information
@ Name of Utility:- 220 KV GSS Reengus (ii) Name of Voltage Level of Sub Station:- 220 KV
(iii) Date of Commissioning:-12.01.1984 (iv) Type of Bus Switching Scheme:- 02 NO's Main Bus and Aux. Bus

(v) Name and Organization of Audit Team:- AEN O/O SE (Prot. Engg.) RVPNL ,Jaipur
(vi)Name of representative from utility whose audit being carried out:-SE (Prot. Engg.) RVPNL ,Jaipur

B. Check List for Protection Audit
Functional/ Type of Relay Compliance Status
S.No. Check NonFunctional/Enabled/  [(Numerical/Static/Electromechanica Setting as found in field w.r.t regulatory
Disabled 1) rovisions
1|DC System 2 nos (220 V DC) {Functional IComplying
[No. Of Independent DC Source 119V
Potential Between +ve & Earth (Source-I) 112V
[Potential Between -ve & Earth (Source-I) 114V
Potential Between +ve & Earth (Source-11) 110V
Potential Between -ve & Earth (Source-11)
2|Event Logger Panel No
3[Event Logger Time Synchronised [No
Disturbance Recorder No
DR Time Synchronised No
4|Bus Bar Protection cs Functional Numerical IComplying
Stability Check
EL Output for this Event
DR if Available
5|DG Set No
Mock Testing of Sample Protection Associated with
6/Transmission line No
7|LBB/BFR YES Functional INumerical Complying
Retrip YES Enable Complying
PU =120%/100ms +100ms External
Current and Time Setting 'YES Enable timer Complying
Separate Single and Three Phase initiation YES Enable Complying
Earth Fault YES Disable
Event Logger Operation YES Enable (Complying
* Complying with the code of configuration issued by the CE(MPT&S ) .RVPN. Jaipur by letter No. RVPN/CE/MPT&S/JPR/Tech./F./Rajkaj ref No.5221696/D.166 Dated 21.12.2023
Sh. R.R.Gupta, AEN 0/O SE (Prot. Engg.) RVPNL ,Jaipur
" - - T . PO Cion A A K. Lamoria , AEN(MPT&S) ,RVPN , Jhunjhunu
ame: Signature & Contact no. Team carrying out Protection audit: Pragya Pandey AEN(MPT&S) .RVPN . Sikar
Ramawatar Dhaka ,JEN(MPT&S) RVPN ,Sikar
Name: Signature & Contact no. Representative of utility whose protection ; _
mc%_ is being carried oc.”qm%a carrying out vqoﬂn._o: mcﬂ__n Sh. D.K. Jain ,SE(Prot. Engg.) RVPN , Jaipur

\\@\r Q.AS .-\T\ﬁl
- @N ~MPT &
Assistant Erpiioor (MPTES) m_ﬁ..&.ﬁmw
x.m.c._u.z.r.m_xbm?%swﬁzr phunih
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Rajasthan Rajya Vidhyut Prasaran Nigam

A. General Information
(i) Name of Utility:- 220 KV GSS Kankroli

T AT OO0
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(v} Name and Organization of Audit Team:- XEN (MPT&S) RVPNL Udaipur
(vi)Name of representative from utility whose audit being carried out: XEN 220K " 382 RVPNL Kankroli

B. Check List for Protection Audit

Report of the Protection Audit JLaMLed, ol 3092024

(1i) Name of Voltage Level of Sub Station:- 220/132 KV

e - - LR T . LR a P - N - . aa
L Tra e sl Bus Bwiiinng Sciee.s Loubic vian Bus and Sgie Aux. BDus

5.No.

Check

" [Funetional/NonFunctional/En

abled/Disabled -

Type of Delay

(Numerical/Static/El '

ectromechanical)

L. sz as found in field

Compliance Status
w.r.t regulatory
provisions

Transformer Protection Panel:

(i)

Name of Transformer (Rating/Capacity)

220/132,100MVA Transformer-1 (BHEL Make)

Tripping by Buchholz relay {Alarm) Yes |Functional Conventional

Brifferential Protection Yes |Functional Static PickUp 20%

2nd Harmonic Block (Setting) No Feature Not Available

Event logger Operation No  |(No Event logger Installed)

Restricted Earth Fault Protection (HV Side] Yes jFunctional Electromechanical 20%

Event logger Operation No  |(No Event logger Installed)

Restricted Earth Fault Protection (LY Side No Not Required

Event logger Operation No (No Event logger Installed)

Backup Over Current Yes  |Functional Electromechanical 75%

Event logger Operation No  [(No Event logger Installed)

Earth Fault Protection Yes [Functional Electromechanical 20%

Event logger Operation No  [(No Event logger Installed)

Over Flux Protection Yes |Enabled . As per COd{? of
Electromechanical Configuration

Event logger Operation No {No Event logger Installed)

Local Breaker Back Up

Retrip




Current and Time Setting

Separate Single and three Phase Initiation

Earth Fault

Event logger Operation

(ii) [Name of Transformer (Rating/Capacity) {220/132,100MVA Transformer-I1 (TELK Make)

Tripping by Buchholz relay (Alarm) Yes |Functional Conventional

Differential Protection Yes [Functional Numerical As per Code of

2nd Harmonic Block (Setting) Yes Configuration

Event logger Operation NA__ |(No Event logger Installed)

Restricted Earth Fault Protection (HV Side Yes Numerical 20%

Event logger Operation NA  |(No Event logger Installed)

Restricted Earth Fault Protection (LV Side No Not required

Event logger Operation NA  [(No Event logger Installed)

Backup Over Current Yes  |Functional Numerical 65.6%

Event logger Operation NA  [(No Event logger Installed)

Earth Fault Protection Yes [Functional Numerical 20%

Event logger Operation NA  |(No Event logger Installed)

Over Flux Protection Yes [Enabled . As per COd? of
Numerical Configuration

Event logger Operation NA  [(No Event logger Installed)

Local Breaker Back Up

Retrip

Current and Time Setting

Separate Single and three Phase Initiation

Earth Fault

Event logger Operation

TIBAPTES)
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A. General Information

(i) Name of Utility:- 220 KV GSS Kankroli
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Rajasthan Rajya Vidhyut Prasaran Nigam

e

Report of the Protection Audit Lashied Qul, v 03-09:-202Y

(ii) Name of Voltage Level of Sub Station:- 220/132 KV
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(v} Name and Organization of Audit Team:- XEN (MPT&S) RVPNL Udaipur
(vi)Name of representative from utility whose audit being carried out:- XEN 220KV GSS RVPNL Kankroli

B. Check List for Protection Audit

R ; . Tvpe of Relay Compliance Status
S.No. Check Fiictional/NonFunctional/Enf (00 oLl o %mymeﬂM\m$MMW
abled/Disabled . ..
ectromechanical) provisions
Distance Protection Panel: M-1/11
{I) |Name of Line 220KV PGCIL-I
Pole Discrepancy Relay Yes  |Functional
PLCC Pane] Yes Functional
Zone-1/2/3/4/5 {Settings) Yes  |Enabled
Time Check-Z-1/2/3/4/5(Settings) Yes |Enabled
SOTF No Disabled
Aided Scheme Yes |Enabled
Fault Locator No As per Code of
Power Swing (Setting R & X) Yes |Enabled Numerical{M-1} Configuration
All Zone Block Yes |Enabled Static (M-It)
DR Yes |Enabled
Binary Inputs Yes
Breaker Contacts Yes
Carrier Receive Yes  [Enabled
Time Synchronization No
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(2)

Name of Line

220KV PGCIL-11

Pole Discrepancy Relay

Yes Functional

PLCC Panel

Yes Functional

Zone-1/2/3/4/5 (Settings) Yes |Enabled
Time Check-Z-1/2/3/4/5(Settings) Yes |Enabled
SOTF No Disabled
Aided Scheme Yes  |Enabled
Fault Locator No :
Power Swing (Setting R & X) Yes _|Enabled Numerical Aésoﬂ;rgfﬁfo‘:f
All Zone Block Yes  |Enabled
DR Yes |Enabled
Binary Inputs Yes
Breaker Contacts Yes
Carrier Receive Yes  |Enabled
Time Synchronization No

{3} |Name of Line 220KV HZL-I
Pole Discrepancy Relay Yes  [Functional
PLCC Panel Yes |Functional
Zone-1/2/3/4/5 (Settings) Ye¢s  |Enabled
Time Check-Z-1/2/3/4/5(Settings) Yes |Enabled
SOTF No  {Disabled
Alded Scheme Yes |Enabled
Fault Locator No
Power Swing (Sefting R & X) Yes  |Enabled Numerical %50 ﬂ;rggfaffozf
All Zone Block Yes |Enabled
DR Yes  |Enabled
Binary Inputs Yes
Breaker Contacts Yes
Carrier Receive Yes {Enabled
Time Synchronization No

yor {tAh 1827
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{4) [Name of Line 220KV HZL-I1
Pole Discrepancy Relay Yes  |Functional
PLCC Panel Yes  {Functional
Zone-1/2/3/4/5 (Settings) * Yes Enabled
Time Check-Z-1/2/3/4/5(Settings) Yo Enabled
SUITE 3 No  jDisdbied
Aided Scheme Yes |Enabled °
Fault Locator No
Power Swing (Setting R & X) Yes |Enabled Nomerical ?:Soﬁ;rgi:’a‘:fozf
All Zone Block Yes {Enabled
DR Yes |Enabled
Binary [nputs Yes
Breaker Contacts Yes
Carrier Receive Yes  |Enabled
Time Synchronization No
{5) |Name of Line 220KV Bamantukda
Pole Discrepancy Relay Yes |Functional
PLCC Panel Yes  [Functional
Zone-1/2/3/4/5 (Settings) Yes |Enabled
Time Check-Z-1/2/3/4/5(Settings) Yes |Enabled
SOTF No Disabled
Aided Scheme Yes Enabled
Fault Locator No
Power Swing (Setting R & X) Yes__|Enabled Nomerical ’gﬁ?{gﬁg;’ff
All Zone Block Yes [Enabled
DR Yes |Enabled
Binary [nputs Yes
Breaker Contacts Yes
Carrier Receive Yes |Enabled
Time Synchronization No
o s
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Rajasthan Rajya Vidhyut Prasaran Nigam
Report of the Protection Audit

A. General Information

(i) Name of Utility:- 220 KV GSS§ Kankroli (it} Name of Voltage Level of Sub Station:- 220/132 KV

(iii} Date of Commissioning:- 31.03.1997 (iv} Type of Bus Switching Scheme:- Double Main Bus and Single Aux. Bus
(v} Name and Organization of Audit Team:- XEN (MPT&S) RVPNL Udaipur

(vi)Name of representative from utility whose audit being carried out:- XEN 220KV GSS RVPNL Kankroli

B. Check List for Protection Audit

. . Type of Rela Compliance Status
S.No. Check Funcllot:la]fNonFunctlonaL’En (b)l/EmericalfS)t(aticz’E] Setting as found in field w.r.ti:egu]atory
abled/Disabled . .
ectromechanical) provisions
1 |DC System Functional Electromechanical 20%
No. Of Independent DC Source 1
Potential Between +ve & Earth (Source-I) 118V
Potential Between -ve & Earth (Source-]) 118V
2 |Event Logger Panel No
3 |Event Logger Time Synchronised No
Disturbance Recorder No
DR Time Synchronised No
4 [Bus Bar Protection Yes Functional Numerical As per COd.e of
Configuration
Stability Check
EL Output for this Event No
DR if Available No
5 |DG Set No

AR NPT
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Mock Testing of Sample Protection
6 |Associated with Transmission line No

LBB/BFR

Retrip

Current and Time Setting

Separate Singie and Three Fitase inliaiion
Earth Fault

Event Logger Operation

Rajasthan Rajya Vidhyut Prasaran Nigam
Report of the Protection Audit Lomnd DMi_ 0. 2094 2024

A. General Information

(i) Name of Utility:- 220 KV GSS Kankroli (i1 Name of Voltage Level of Sub Station:- 220/132 KV

(iii} Date of Commissioning:- 31.03.1997 (iv) Type of Bus Switching Scheme:- Double Main Bus and Single Aux. Bus
(v) Name and Organization of Audit Team:- XEN (MPT&S) RVPNL Udaipur

(vi)Name of representative from utility whose audit being carried out:- XEN 220KV GSS RVPNL Kankroli

B. Check List for Protection Audit

) . Type of Relay Compliance Status
S.No. Check Functlor_lalfNonFunctlona]!En (Numerical/Static/E1 { Setting as found in field |w.r.tregulatory
abled/Disabled . .
ectromechanical) provisions
Reactor Protection Panel: NA  |No reactor Installed

Tripping by Buchholz relay (Alarm)
Differential Protection

2nd Harmonic Block (Setting)

Event logger Operation

Restricted Earth Fault Protection (HV Side
Event logger Operation

Restricted Earth Fault Protection {(LV Side
Event logger Operation




Backup Over Current No
Event logger Operation No
Earth Fault Protection No
Event logger Operation No
Over Flux Protection No
Event logger Operation No

Executive\Engineer (MPT A7)
A Litaings
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Rajasthan Raj i t Prasaran Nigam Limi
Report of the Protection Audit
A.  General Information
i}|Name of utility: Rajasthan Rajya Vidhyut Prasaran Nigam Limited
il}| Name of Voltage level of Substation: 220 kV GSS Kukas
iii}| Date of Commissioning: 13.10.1999
iv}] Type of Bus Switching Scheme Two Main Bus
Sh. Mukul Yadav, AEN-111 (MPT&S), RVPN, Jaipur
v}{Name and Organization of Audit Team Sh, Munesh Kumar Meena , JEN-1 O/o AEN-1II {MPT&S), RVPN, Jaipur
Name of representative from utility whose : .
Sh.DK. , S . .
vi){audit being carried out Jain, SE (Prot. Engg,) RVPNL Jaipur
B. Checklist for Protection Audit
Functional
/ Non- Type of Compliance
S.No, Check Functional {Relay*(Numerical/Static/El| ~ Setting as found in field*/** ‘:‘“fa‘;;"‘"
/Enabled/ ectromechanical) guatory
Disabled provisions
Distance protection Panel:M-1/11
(i) |Name of Line 220 kV PGCIL Bassi Line
Functional( .
| 2
Pole discrepancy relay Yes On CB) Electromechanical 2 sec
PLCC panel Yes Functional
Yes Functional Z1=4.44 Ohm, T1=0 ms
Zone-1/2/3/4/5(settings) Numerical Distance Z2=7.983 Ohm, T2=350 ms Complyi
ves | Functional Protection Relays 73=10.938 Ohm, T3=1000 ms omplylng
Time check-Zone-1/2/3/4/5(settings) tona Z4(Rev.)=326 mOhm, T4=160 ms
SOTF No Disabled - - Complying
v Functional In built feature of Numerical | Permissive Under Reach, Comblvi
. es unctional | pistance Protection Relays Phase 21 Z2+CR omplying
Aided schemes
¥ Functional In built feature of Numerical Comlvi
es unctional | pistance Protection Relays omplying
Fault locator




Functional

/ Non- Type of E;Tﬂ :::.c:a
S.No Check Functional | Relay*(Numerical /Static/El Setting as found in field*/** lat o
/Enabled/ ectromechanical) regiatory
Disabled provisions
Power swing(S(settings R and X} R=5 Ohm, X=5 Ohm Complying
All Zone block Yes Enabled | 14 buiit feature of Numerical - Complying
DR Yes Enabled Distance Protection Relays ~ Complying
Binary input
Breaker Contacts Yes Functional - Gomplying
Carrier Recejve Yes Functional - Complying |
Time Synchronization Yes Functional - - {omplying
(ii} [Name of Line 220 kV KKD Line
Functional( .
Pole discrepancy relay Yes On CB) Electromechanical 2 Sec.
PLCC panel Yes Functional
Yes Functional Z1=901 mOhm, T1=0 ms Z2=
Zone-1/2/3/4/5(settings) Numerical Distance 3.976 Ohm, T2=350 ms Z3=7.395 Complyin
_ Protection Relays Ohm, T3=1000 ms Z4(Rev.)=326 plying
. Yes Functional
Time check-Zone-1/2/3/4/5(settings) mOhm, T4=160 ms
SOTF No Disabled - Complying |
. In built feature of Numerical | Permissive Under Reach, 1 .
. Yes Functional Distance Protection Relays Phase Z1 Z2+CR Complying
Aided schemes
, In built feature of Numerical .
Yes Functional Distance Protection Relays Complying
Fault locator
Power swing(S(settings R and X) R=5 Ohm, X=5 Ohm Complying
All Zone block Yes Enabled In built feature of Numerical - Complying
DR Yes Enabled | Distance Protection Relays Complying
Binary Input
Breaker Contacts Yes Functional - Complying
Carrier Receive Yes Functional - Complying
Time Synchronization Yes Functional {omplying
Distance protection Panel:M-i/II
(iii} [Name of Line 220 KV Manoharpur Line
Functional( )
Pole discrepancy relay Yes On CB) Electromechanical 2 sec,
PLCC panel Yes Functional
Zone-1/2/3/4/5(settings) Yes Functional |  M1-Numerical Distance Z1=10.164 Ohm, T1=0 ms




Functional

Compliance
/ Non- Type of status w.r.t.
S.No, Check Functional |Relay*(Numerical /Static/El Setting as found in field* /** . Iatq; )
/Enabled/ ectromechanical) msiog
Disabled P
Protection Relay M2- 72=15.942 Ohm, T2=350 ms Complvin
Yes Functional Electrostatic Distance Z23=21.925 Ohm, T3=1000 ms piying
Time check-Zone-1/2/3/4/5(settings) Protection Relay Z4(Rev.)=326 mOhm, T4=160 ms
SOTF No Disabled - - Complying
Ye Functional In built feature of Numerical | Permissive Under Reach, 1 Comblyin
i S unctiona Distance Protection Relay Phase Z1 Z2+CR omplymg
Aided schemes
i In built feature of Numerical .
Yes Functional - . Complying
Distance Protection Relay
Fault locator
Power swing(S(settings R and X) R=5 Ohm, X=5 Ohm Complying
All Zone block Yes Enabled 1 1, it feature of Numerical - Complying
DR Yes Enabled Distance Protection Relay - Complying
Binary Input
Breaker Contacts Yes Functional - Complying
Carrier Receive Yes Functional - Complying |
Time Synchronization Yes Functional Complying
Distance protection PanekM-1/11
(iv} |Name of Line 220 KV Alwar Line
Functional{ .
Elect h .
Pole discrepancy relay Yes On CB) ectromechanical 2 sec
PLCC panel Yes Functional
. Yes Functional Z1=13.504 Ohm, T1=0 ms
Zone-1/2/3/4/5(settings) Numerical Distance Z2=17.671 Ohm, T2=350 ms Complvin
Yes Functional Protection Relays 23=19.484 Ohm, T3=1000 ms plying
Time check-Zone-1/2/3/4/5(settings) Z4(Rev.)=326 mOhm, T4=160 ms
SOTF No Disabled - - Complying
Ves Functional In built feature of Numerical | Permissive Under Reach, | complvin
. unetional | pistance Protection Relays Phase Z1 Z2+CR ompiymng
Aided schemes
Yes Functional In .bl.lllt feature ofl Numerical Complying
Distance Protection Relays
Fault locator
Power swing!sgsettlngg R and X) R=5 0hm, X=5 Ohm Complying |
All Zone block Yes Enabled In built feature of Numerical - Complying
Yes Enabled | Distance Protection Relays Complying

DR
Binary Input




Functional Compliance
/ Non- Type of status w.r.t.
S.No, Check Functional { Relay*{Numerical/Static/El Setting as found in field*/** regulato
/Enabled/ ectromechanical) gu. . 'y
Disabled provisions
Breaker Contacts Yes Functional - - Complying |
Carrier Receive Yes Functional Complying
Time Synchronization Yes Functional - - Complyi

Name. Signature & Contact No. of team Carrying out
Protection audit:

1. Mukul Yadav, AEN-11] (MPT&S), Jaipur 9413382334

2. Munesh Kr. Meena, JEN-1 0/o AEN-IIl (MPT&S), Jaipur 9413383124

Name. Signature & Contact No. of representative of utility
whose Protection audit is being_carried out:

1. Dinesh Kumar Jain, SE (Prot.Engg.), RVPN, Jaipur, 9413393540




400 kV GSS PGCIL Bassi

‘ 30 kM

220 kV GSS IG NAGAR

220 kV GSS Dausa

29.8 kM

! 14.5KM

I 103.4KM

400 KV GSS Kairvajat

220 KV GSS MiA

9.69KM

220KV GSS ALWAR

Principle line Length
Shortest Line Length considered on Remote Bus
Longest line iength Considered on Remote Bus

Conductor Used
Conductor Parametet's

-PGCIL Bassi Line
220 kV GSS KKD

34.91 kM

220 KV GSS Manoharpur

51.34 kM

400 kV GSS PGCIL Bassi

ce rel al ion for 22
220 kV GSS Kukas
34 kM JY} ®
CTR=800/1 A vy 69KkM
CTR=800/1 A
ST
b (32—
E ;; ® £y 1783 kM
P(’9 { i
CTR=800/1 A CTR=800/1 A
34 KM.
29.8 KM.
30 KM.
Zebra
R X z Angle
0.081 0.4 0.408 78.55

Positive Sequence(Z1):

39.650 KM

220 kV GSS VKIA

400 KV PGCIL Khelna

EARTH FAULT COMPENSATION
RE/RL=1/3((Ro/R1)-1)
XE/XL=1/3((Xo/X1)-1)

kZ0 Res. Comp.= kZ0 = (Z0-21) /371

kZ0
0.734

kZ0 angle
-1.83



Zero Sequence(Z0): 0.2875 1.275 1.307 77.29

CTR: 800/1 Amp= 800
PTR: 220000/110 V= 2000
CTR/PTR: 0.4

Zone 1(Forward) Reach: 80 % of the Line to be Protected

Zone 2{Forward) Reach: 50 % of the Shortest Line on remote Bus+100 % of the Protected Line
Zone 3(Forward) Reach: 110 % Longest line length on Remote Bus+100 % of the Protected Line
Zone 4(Reverse) Reach: 2 Km

Zone 1 forward Reach= 80% of line length (Kukas to PGCIL Bassi)* +ve Sequence impedance of conductor/km*(CTR/PTR)

= Ohm T1=Instt.
Zone 2 forward Reach= 100% of line length (Kukas to PGCIL Bassi)+50 % of the Shortest Line on remote Bus(PGCIL-Dausa)*+ve Sequence impedance of
conductor/km*{CTR/PTR})

= Ohm T2=350 ms
Zone 3 forward Reach=100% of line length (Kukas to PGCIL Bass{)+110 % Longest line length on Remote Bus(PGCIL-IG NAGAR)*+ve Sequence impedance of
conductor /km*(CTR/PTR)

={10.938 [|Ohm T3=1000 ms
Zone 4 reverse Reach=2 km*+ve Sequence impedance of conductor/km*(CTR/PTR)
=[0326 Jonm T4=160 ms
jrectional 0/C rel culation fi V Kukas-P Bassij Li
Fault MVA of 220 kV BUS : 6885 MVA
3 Phase Short Circuit Current : 15891 Amp
Phase-Phase Short Circuit Current : 13762 Amp
Phase to Earth Short Circuit Current : 8581 Amp

Directional Overcurrent Element Setting
CT Ratio 800/1
Plug Setting  100% i.e. 800 Amp
Plug Setting Multiplier 17.202§
Time of Operatien 0.5 Seconds
TMS 0.209

Directional Earthfault Element Setting
CT Ratio 800/1
Plug Setting 20%i.e. 160 Amp
Plug Setting Multiplier 53.6313
Time of Operation 0.5 Seconds
T™MS 0.227



i calculatj r220 - Line
400 kV GSS PGCIL Bassi 220 kV GSS Kukas 220 kv GSSKKD
| 30 kM 34.91 kM |
34 kM ;”"“‘f"wg ®_
220 kV GSS IG NAGAR L o 400 kV GSS PGCIL Bassi
| CTR=800/14 | ®- (71 _69KkM
29.8 kM Cod
| CTR=800/1 A
220 kv GSS Dausa
| 14.5KM 220 KV GSS Manocharpur
103.4KM 28 ®—
! | ® —~ 77.83 kM 51.34 kM
400 KV GS3 Kairvajat { 1
CTR=80G/1 A CTR=800/1 A
9.69 KM 220 kV GSS VKIA
| 39.650 KM
220KV GSS MIA 220KV G55 ALWAR
408KV PGCIL Kbelna
Principle line Length 6.9 KM. EARTH FAULT COMPENSAT]ON
Shortest Line Length considered on Remote Bus 3491 KM. RE/RL=1/3((Ro/R1)-1)
Longest line length Considered on Remote Bus 3491 KM, XE/XL=1/3((X0/X1}-1) kZ0 kZ0 angle
kZ0 Res. Comp.=kZ0 = (20 -21) / 3Z1 0.734 -1.83
Cenductor Used Zebra
Conductor Parameters : R X z Angle
Positive Sequence(Z1}: 0.081 04 0.408 78.55
Zero Sequence(Z0): 0.2875 1.275 1.307 77.29
CTR: 800/1 Amp= 800
PTR: 220000/110 v= 2000

CTR/PTR:

0.4



Zone 1(Forward) Reach: 80 % of the Line to be Protected

Zone Z(Forward) Reach: 50 % ofthe Shortest Line on remote Bus+100 % of the Protected Line
Zone 3(Forward) Reach: 110 % Longest line length on Remote Bus+100 % of the Protected Line
Zone 4{Reverse) Reach: 2 Km

Zone 1 forward Reach= 80% of line length {Kukas to KKD)* +ve Sequence impedance of conductor /km*{CTR/PTR)

=[0901__ Johm T1= Instt.
Zone 2 forward Reach= 100% of line length (Kukas to KKD}+50 % of the Shortest Line on remote Bus (KKD to PGCIL Bassi)*+ve Sequence impedance of
conductor /km*(CTR/PTR)

= Ohm T2=350 ms
Zone 3 forward Reach=100% of line length {Kukas to M% Longest line length on Remote Bus(KKD to PGCIL Bassi)*+ve Sequence impedance of
conductor/km*(CTR/PTR}

=[7.355__Johm T3=1000 ms
Zone 4 reverse Reach=2 km*+ve Sequence impedance of conductor/km*(CTR/PTR}

=[0326 Jonm  T4=160ms

irectional 0/C & calculation for 220 kV Kukas-KKD Lin
Fault MVA of 220 kV BUS : 6885 MVA
3 Phase Short Circuit Current : 15891 Amp
Phase-Phase Short Circuit Current ! 13762 Amp
Phase to Earth Short Circuit Current : 8581 Amp

Directional Overcurrent Element Setting
CT Ratio 800/1
Plug Setting 100 % i.e. 800 Amp
Plug Setting Multiplier  17.2025
Time of Operation 0.5 Seconds
T™MS 0.209

Directional Earthfault Element Setting
CT Ratio 800/1
Plug Setting 20 % i.e. 160  Amp
Plug Setting Multiplier 53.6313
Time of Operation 0.5 Seconds
TMS 0.227



Distance rel jon for 22 -
400 kV GSS PGCIL Bassi 220 kV 55 Kukas 220 kV GSS KKD
| 30 kM 34.91 kM |
| 34kM 7 ®- |
220 kV GSS 1G NAGAR l o 400 kV GSS PGCIL Bassi
CTR=800/1 A ) 6.9KM
|29.8 kM ® ; }
| CIR=800/1 A
220 kV GSS Dausa
| 14.5KM 220 KV G55 Manoharpur
103.4KM ( TR
i ; B ® {v} 77.83 kM 51.34 kM
400 KV GSS Kairvajat P
CTR=800/1 A CTR=800/1 A
9,69 KM 220 kV GSS VKIA
| 39.650 KM |
220 KV GSS MIA 220KV GSS ALWAR
400KV PGCIL Khelna
Principle line Length 77.83 KM, EARTH FAULT COMPENSATION
Shortest Line Length considered on Remote Bus 39.65 KM, RE/RL=1/3({Ro/R1)-1)
Longest line length Considered on Remote Bus 51.34 KM, XE/XL=1/3((Xo/X1)-1) kZ0
kZ0 Res, Comp.= k20 = (20 - Z1) / 371 0.734
Conductor Used Zebra
Conductor Parameters : R X Z Angle
Positive Sequence(Z1): 0.081 0.4 0.408 78.55
Zero Sequence(Z0): 0.2875 1.275 1.307 77.29
CTR: 800/1 Amp= 800
PTR: 220000/110 V= 2000

CTR/PTR:

0.4

KZ0 angle
-1.83



Zone 1(Forward) Reach: 80 % of the Line to be Protected

Zone 2(Forward) Reach: 50 9% of the Shortest Line on remote Bus+100 % of the Protected Line
Zone 3(Forward) Reach: 110 % Longest line length on Remgote Bus+100 % of the Protected Line
Zone 4(Reverse) Reach: 2 Km

Zone 1 forward Reach= 80% of line length (Kukas to Manoharpur)* +ve Sequence impedance of conductor/km*(CTR/PTR)
=£10.164 JOhm Ti=Instt,

Zone 2 forward Reach= 100% of line length (Kukas to Manoharpur)+50 % of the Shortest Line on remote Bus(Manoharpur-PGCIL Khelna)*+ve
Sequence impedance of conductor/km*(CTR/PTR)

=|15.942 |Ohm T2=350 ms

Zone 3 forward Reach=100% of line length(Kukas to Manoharpur)+110 % Longest line length on Remote Bus{Manoharpur-VKIA)*+ve Sequence

impedance of conductor/km*{CTR/PTR)
=|21.925 |Ohm T3=1000 ms
Zone 4 reverse Reach=2 km*+ve Sequence impedance of conductor /km*(CTR/PTR)

Ohm T4=160 ms

Directi la ion for 220 kV Kukas-
Fauit MVA of 220 kv BUS : 6885 MVA
3 Phase Short Circuit Current : 15891 Amp
Phase-Phase Short Circuit Current : 13762 Amp
Phase to Earth Short Circuit Current : 8581 Amp

Directional Overcurrent Element Setting
CT Ratio  800/1
Plug Setting 100%ie.  B00  Amp
Plug Setting Multiplier  17.2025
Time of Operation 0.5 Seconds
TMS 9.209
Directional Earthfault Element Setting
CT Ratie  800/1
Plug Setting 20 % i.e. 160 Amp
Ptug Setting Multiplier  53.6313 .

Time of Operation 0.5 Seconds
T™S 0227



Dj ion f - rLi
4060 kV GSS PGCIL Bassi 220 kV GSS Kukas 220 kV GSS KKD
30 kM 34.91 kM |
34 kM ‘_‘_,._,\g ® | l
220 kV GSS 1G NAGAR P 400 kV GSS PGCIL Bassi
CTR=900/1 A | ®. _;""-"'-l 6.9 kM
29.8 kM £
| CTR=800/1 A
220 kV GSS Dausa
| 14.5KM 220 KV GSS Mancharpur
103.4KM Jf"\”‘! ®__
400 KV GSS Kairvajat 1
CTR=800/1A CTR=800/1 A
9.69KM 220 kV GSS VKIA
39.650 KM I
220 KV GSS MIA 220KV GSS ALWAR
400 KV PGCIL Khelna
Principle line Length 103.4 KM. EARTH FAULT COMPENSATION
Shortest Line Length considered on Remote Bus 3.69 KM, RE/RL=1/3((Ro/R1)-1)
Longest line length Considered on Remote Bus 14.5 KM. XE/XL=1/3({X0/X1)-1) kZ0
kZ0 Res. Comp.= kZ0 = (Z0 - Z1) / 371 0.734
Conductor Used Zebra
Conductor Parameters : R X y/ Angle
Positive Sequence(Z1): 0.081 0.4 0.408 78.55
Zero Sequence(Z0): 0.2875 1.275 1.307 77.29
CTR: 800/1 Amp= 800
PTR: 220000/110 V= 2000

CTR/PTR:

0.4

kZO angle
-1.83



Zone 1{Forward) Reach: 80 % of the Line to be Protected

Zone 2{Forward) Reach: 50 % of the Shortest Line on remote Bus+100 % of the Protected Line
Zone 3(Forward) Reach: 110 % Longest line length on Remote Bus+100 % of the Protected Line
Zone 4(Reverse) Reach: 2 Km

Zone 1 forward Reach= 80% of line length {(Kukas to Alwar)* +ve Sequence impedance of conductor/km*{CTR/PTR)

=|13.504 Ohm T1= Instt.
Zone 2 forward Reach= 100% of line length (Kukas to Alwar)+50 % of the Shortest Line on remote Bus(Alwar-MIA)*+ve Sequence impedance of
conductor/km*(CTR/PTR)

=[17.671 |Ohm T2=350 ms
Zone 3 forward Reach=100% of line length ( Kukas to Alwar)+110 % Longest line length on Remote Bus(Alwar-Kairvajat)*+ve Sequence impedance of
conductor/km*(CTR/PTR)

-[19.484 Jonm T3=1000 ms
Zone 4 reverse Reach=2 km*+ve Sequence impedance of conductor /km*{CTR/PTR)

=[0.326_ Johm T4=160 ms

Directi E/F Iculation for 220 kV Kukas-Alwar Lij
Fault MVA of 220 kV BUS : 6885 MVA
3 Phase Short Circuit Current : 15891 Amp
Phase-Phase Short Circuit Current : 13762 Amp
Phase to Earth Short Circuit Current : 8581 Amp

Directional Overcurrent Element Setting
CT Ratio 800/1
Plug Setting 100% i.e. 800 Amp
Plug Setting Multiplier 17.2025
Time of Operation 0.5 Seconds
T™S 0.209

Directional Earthfault Element Setting
CTRatio  800/1
Plug Setting 20 % i.e. 160 Amp
Plug Setting Multiplier 53.6313 .
Time of Operation 0.5 Seconds
TMS 0.227



f theProtectionAudi N

A.  General Information
i)|Name of utility: Rajasthan Rajya Vidhyut Prasaran Nigam Limited
ii) {Name of Voltage level of Substation: 220 kV GSS Kukas
ili){ Date of Commissioning: 13.10.1999
iv){ Type of Bus Switching Scheme Two Main Bus
Sh. Mukul Yadav, AEN-1II (MPT&S), RVPN, Jaipur
v)|Name and Organization of Audit Team Sh. Munesh Kumar Meena , JEN-I O/0 AEN-i1l {MPT&S), RVPN, Jaipur
vi) |Name of representative from utility whose audit being carried out Sh. DK Jain, SE (Prot. Engg ) RVPNL Jaipur
B.  Checklist for Protection Audit
. Type of .
Functional/ Non- . Compliance status
5.No. Check Functional /Enabled Relay*(Numerical/| Setting as found w.r.':. regulatory
Static/Electromech in field* /**
/Disabled provisions
anical)
Transformer Protection Panel
(i} |Name of Transformer (Rating/Capacity) 220/132 kv, 100 MVA CGL make Transformer-1
Tripping by Buchhalz Relay (Alarm) Yes Enabled Electromechanical Complying
Differential Protection Yes Enabled Electrostatic Complying
2nd Harmonic Block (Setting) Enabled 15% Complying
Event Logger Operation Nog
Restricted Earth Fault Protection (HV Side)(Auto X-mer) No | {
Event Logger Operation No
REF Protection {LV Side) NA
Event Logger Operation NA
Backup Over Current Yes Enabled [Electromechanical  [1/0.215 [Complying
Event Logger Operation No
Earth Fault Protection Yes Enabled [Electromechanical  [0.2/0.273 [Complying
Event Logger Operation No
Over Flux Protection Yes Enabled 1 [Complying
Event Logger Operation No
Local Breaker Back Up Yes
Retrip Yes Enabled Complying
120%/100 ms+100
Current and Time Setting ms External timer |Complying
Separate Single and three phase initfation No(3 phase only] Complying
Earth Fault No Complying
Event logger No
(i) |Name of Transformer (Rating/Capacity) 220/132 kV, 100 MVA CGL make Transformer-1il
Tripping by Buchholz Relay [Alarm) Yes Enabled Electromechanical Complying
Differential Protection Yes Enabled Numerical Complying
2nd Harmonic Block [Setting) Enabled 15% Complying




Type of
Functional/ Non- . Compliance status
5.No Check Functional/Enabled sy ;gfe“:r?:::ﬁ s”:g'ége;":‘?“:"d w.r.t regulatory
/Disabled . provisions
anical)
Event Logger Operation Yes In built feature of numerical differential relay
Restricted Earth Fault Protection (HV Side){Auto X-mer) Yes Functional |Numerical 401V [Complying
Event Logger Operation Yes In built feature of numerical REF relay
REF Protection (LV Side) NA
Event Logger Operation NA
Backup Over Current Yes Enabled [Numerical }0.66/0.203 [Complying
Event Logger Operation Yes In buitt feature of numerical 0/C & E/F relay
Earth Fault Protection Yes Enabled [Numerical |0.2/0.273 [Complying
Event Logger Operation Yes In built feature of numericat 0/C & E/F relay
Over Flux Protection Yes Enabled | Complying
Event Logger Operation Yes In built feature of numerical differential relay
Local Breaker Back [Ip Yes
Retrip Yes Enabled Complying
120%/100 ms+100
Current and Time Setting s External timer |Complying
Separate Single and three phase initiation No(3 phase only) Complying
Earth Fault No Complying
Event logger Yes In built feature of numerical LBB relay P
1. Mukui Yadav, AEN-IT (MPT&S), Jaipur 9413382334 ‘4
Name. Signature & Contact No. of team Carrying out Protection audit: Z. Munesh Kr. Meena, JEN-1 0/0 AEN-TIT (MPTES), Jaipur
9413383124
Name. Signature & Contact No. of representative of utility whose Protection audit is | 1. Dinesh Kumar Jain, SE (Prot.Engg.), RVPN, Jaipur, 9413393540
being catried out:




Non Dj i 1 F rel tion fo 32kV, 1 VA Transf r-1

Fault MVA of 220 kV BUS : 6885 MVA
P.U. Impedance of 220 kV BUS 0.0145

% Imepdance of transformer at Normal Tap 947 %
Transformer HV Voltage rating 220000 Volts
Transformer LV Voltage rating 132000 Velts
Transformer MVA Capacity 100 MVA
P.U. Impedance of Transformer 0.0947

Total P.U. impedance 0.1092

Fauit MVA of 132 kV BUS : 916 MVA
3 Phase through fault Short Circuit Current 4007 Amp
Phase-Phase through fault Short Circuit Current 3470 Amp
Phase to Earth through fault Short Circuit Current 2164 Amp

Non Directional Overcurrent Element Setting
CT Ratio 300/1
Plug Setting 100 % i.e. 300 Amp
Plug Setting Multiplier 11.56667
Time of Operation 0.6 Seconds
TMS 0.215

Non Directional Earthfault Element Setting
CT Ratio 300/1
Plug Setting 20 %ii.e. 60 Amp
Plug Setting Multiplier 36.06667

Time of Operation 0.6 Seconds
TMS 0.273
jzing Resistor ion for Restri E ult rel

Transformer Full load current HV 262 Amp

Transformer Full load current LV 437 Amp

Maximum fault current on through fault (If) 4615 Amp
Bushing CT Ratio 600

Lead resistance 1 Ohm

Ret 5 Ohm
Vk= If*(Rct+2RI)

Vk= 53.8 Volts

REF Operating Current 0.1 Amp

Stablizing Resistor 538 Ohm




Non Directj Q/C F cal

Fault MVA of 220 kV BUS : 6885 MVA
P.U. Impedance of 220 kV BUS 0.0145

% imepdance of transformer at Normal Tap 12.71 %
Transformer HV Voltage rating 220000 Volts
Transformer LV Voltage rating 132000 Volts
Transformer MVA Capacity 100 MVA
P.U. Impedance of Transformer 0.1271

Total P.U. lmmpedance 0.1416

Fault MVA of 132 kV BUS : 706 MVA
3 Phase through fault Short Circuit Current 3088 Amp
Phase-Phase through fault Short Circuit Current 2674 Amp
Phase to Earth through fault Short Circuit Current 1668 Amp

Non Directional Overcurrent Element Setting
CT Ratio 400/1

Plug Setting 66 % i.e. 264

Plug Setting Multiplier 19.12879

Time of Operation 0.6 Seconds

TMS 0.203

Non Directional Earthfauit Element Setting
CT Ratio 400/1

Plug Setting 20 % i.e. 80

Plug Setting Multiplier 20.85

Time of Operation 0.6 Seconds
TMS 0.273
blizin, istor calcul
Transformer Full load current HV 262 Amp
Transformer Full load current LV 437 Amp
Maximum fault current on through fault (If) 3438 Amp
Bushing CT Ratio 600
Lead resistance 1 Ohm
Ret 5 Ohm
Vk= If*(Rct+2RI1)
Vk= 40.1 Volts
REF Operating Current 0.1 Amp

Stablizing Resistor 401 Ohm

ion for 2

Amp

Amp

jon for R

V. 100 MVA Transfo -

jcted E 1



i idhyut Pr
Report of the Protection Audit

A.  General Information
1) |[Name of utiligy: Rajasthan Rajya Vidhyut Prasaran Nigam Limited
ii) |Name of Voltage level of Substation: 220kV GSS Kukas
iiii) | Date of Commissioning: 13.10.1999
iv) | Type of Bus Switching Scheme Two Main Bus
Sh. Mukul Yadav, AEN-111 (MPT&S), RVPN, jaipur
v)|Name and Organization of Audit Team Sh. Munesh Kumar Meena, JEN-1 0/0 ABN-1I[ {MPT&S), RVPN, faipur
. Na‘me of rgpresentative from utility whose audit Sh. D.K. Jain, SE (Prot. Engg)) RVPNL Jaipur
vi) |being carried out
B.  Checklist for Protection Audit
. Type of .
Functional / Non- . . Compliance status
$.No Check Functional/lin,ahled{m Relay*(Numerical| Setting asfound | " " 0oulatory
sabled fStatic/Electrome in field*/ provisions
chanical)
1 |DCsystem
No. of independent DC Sources 2 nos. 220 VbC 01;;2?;2:;5::;‘;:;?1
Potential between +ive & earth (Source-1) 1142V - - - -
Potential between -ive & earth (Source-1) 1157V - - -
Potential between +ive & earth (Source-2) - N - N
Potential between -ive & earth (Source-2) - N - -
2 |Event Logger panel No - - - -
3 _|Event Logger Time Synchronised NA - - - -
Disturbance Recorder Na - - -
DR Time Synchronised NA - - - -
4 |Bus bar Protecticn Yes Functional Numerical 120 % Pickup Complying
Stability Check Y”{"Ig;‘;“"‘“g ] ] - .
EL ouiput for this event No - - - -
DR if available No - - - -
5 |DG Set No -
Mock testing of a sample protection i. If Yes then
associated with transmission line*** chservation............
Yes/ No ”
ii. If no, the reason for the
SATHE e e
& _|Local Breaker Back Up{For Line) - Electrostatic - -
Retrip Yes Enabled - - Complying
PU-120%/100
Current and Time Setting Yes - - ms+100 ms Complying

External timer




Type of

Functional/ Non- Compliance status
Setti
5.No. Check Functional /Enabled/Di ?;gl’;: 5:1“““’":; m'gif:f,“ﬂ“" w.r.t. regulatory
sabled chanical) provisions
Separate Single and three phase initiation Yes Functional - - Complying
Earth Fault No Disabled - - Complying
Event logger operation No P |

Name. Sighature & Contact No. of team Carrying out Protection audit:

1. Mukul Yadav, AEN-11l (MPT&S), Jaipur 9413382334

2. Munesh Kr. Meena, JEN-1Q/¢ AEN-NI (MPT&S), Jaipur

9413383124

(i

Name. Signature & Contact No. of representative of utility whose
Protection audit is being carried out:

1. Dinesh Kumar Jain, SE (Prot.Engg.). RVPN, Jaipur, 9413393540




Internal Protection Audit Report
Vishnupr Hvdro El

Annexure-VI

ric Plant, Vishnupr

Date : 27.07.2024

General Information

Name of the project

Jaypee Vishnuprayag Hydro-Electric Project (4x100 MW)

Name of Owner Utility

Jaiprakash Power Ventures Ltd.

—~

Voltage Level (s) or highest voltage level

400 KV

_
<
-

Short circuit current rating of all equipment (for all voltage level)

40 KA(rms) for 1 second (Value of AC component)

(v) Date of commissioning of the substation 2006
(vi) Checking and validation date 24-Jul-24
(vii) Record of previous tripping"s (in last one year) and details of protection operation Annexure-V
(viii)  |Previous Relay Test Reports Annexure-VI
(ix) Overall single line diagram (SLD) Annexure-|
(x) AC aux SLD Annexure-ll (415V & 11 KV)
(xi) DC aux SLD Annexure-IlI
(xii) SAS architecture diagram Annexure-1V
(xiii) [SPS scheme implemented (if any) NA
(b) Plant details
Unit 1 13.09.2006
Date of commissioning Un!t 2 22.09.2006
Unit 3 01.10.2006
Unit 4 01.11.2006
Type of bus-switching scheme: Double Bus Bar Scheme
Wheather SLD connected or Not: Connected
Mr. Rakesh Malviya Internal Audit
Name and Organization of Audit Team Mr. Ajay Parashar Internal Audit
Mr. Manish Rana Internal Audit

(c) The relay configuration checklist for available power system elements at station:

(i) Transmission Line Refer (c - i)
(i) Bus Reactor/Line Reactor Refer (c - ii)
(iii) Inter-connecting Transformer NA

(iv) Busbar Protection Relay Refer (c - iv)
(v) AC auxiliary system Refer (c - v)
(vi) DC auxiliary system Refer (c - vi)

<.

—~

Communication system

Refer (c - vii)

<
SIS

Circuit Breaker Details

Refer (c - viii)

~l=
X

=

Current Transformer Details

Refer (c - ix)
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Capacitive Voltage Transformers Details

Refer (c - x)

Any other equipment/system relevant for protection system operation

(c - i) Transmission Line Distance Protection/Differential Protection
Line-1:- 283.1 KM (Vishnuprayag - Muzzaffarnagar 400 KV
a. Name and Length of Line Line)
Line-2:- 106 KM (Vishnuprayag - Alaknanda 400 KV Line)
b. Whether series compensated or not Not Applicable
C. Mode of communication used (PLCC/OPGW) PLCC
d.  |Relay Make and Model for Main-1 and Main-I mz::::i's/?fn?égz("sﬁ;gt)ec 75A522)
e. List of all active protections & settings Refer B Check List for Protection Audit
f. Carrier aided scheme if any Yes
Status of Power Swing/Out of Step/SOTF/Breaker Failure/Broken Conductor/STUB/Fault Locator/DR/VT fuse . . .
g. ) . P " Refer B Check List for Protection Audit
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 Line-1 & 2:- 1000/1A [400 kV /V3/110V /3
j. Feed from DC supply-1 or 2 Both
CORE-1 PS
CORE-2 PS
CORE-3 0.1
CT L101 & CT L201 COREA 02
CORE-5 PS
CORE-6 PS
. . CORE-1 PS
k. Connected to dedicated CT core (mention name) CT R101 (for Shunt CORE2 S
Reactors) CORE-3 5P20
CORE-4 PS
CT R102 (for Shunt CORE-1 PS
Reactors)
CT R103 (for Shunt CORE-1 PS
Reactors)
. Other requirements for protection checking and validation Nil
(c - ii) |Shunt Reactor Protection
a. Relay Make and Model ABB & RET 670
b. List of all active protections along with settings Attached
C. Status of Oil Temperature Indicator/Winding Temperature Indicator/Bucholz/Pressure Release Device etc. All OK
d. Relay connected to Trip Coil-1 or 2 or both Both
e. _ |CT ratio and PT ratio 250/1A [400 kV / V3 /110 V /N3
f. Feed from DC supply-1 or 2 Both
Line Bushing Neutral End [WTICT
Connected to dedicated CT core (mention name) Core-1-PS Core-1-PS | 5(7.5VA)
g. F AT oeomes oot oo Does et Core-2 - PS
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Core-3 - PS

Core-4 - 5P20 (10VA)

h. Other requirements for protection checking and validation Nil
(c - iii) [NA
(c - iv) |Busbar Protection Relay
a. Busbar and redundant relay make and model ABB & REB 670
b. Type of Busbar arrangement Double Bus Bar
C. Zones Zone 1t0 4
. . Bus-I:- B101-1(spare), B101-2(Protection)
d. Dedicated CT core for each busbar protection (Yes/No) Bus-II;- B102-1(BB prot.), B102-2(Metering)
e. Breaker Failure relay included (Yes/No), if additional then furnish make and model Yes
f. Trip issued to both Busbar protection in case of enabling Yes
g. Isolator indication and check relays Yes
h. Other requirements for protection checking and validation Nil
(c - v) |AC Auxiliary system
a. Source of AC auxiliary system SSB & UAB
b. Supply changeover between sources (Auto/Manual) Auto & Manual both
C. Diesel generator (DG) details 2*1010 KVA
d. Maintenance plan and supply changeover periodicity in DG Annually & Quaterly
e. Single Line Diagram Attached
f. Other requirements for protection checking and validation Nil
(c - vi) |[DC Auxiliary system
Lead acid,
a. Type of Batteries (Make, vintage, model) Make: Exide,
Vintage: TH1000H
b. Status of battery Charger Working
. . Positive to earth Source -1/Source-2: Unearthed system
c. Measured voltage (positive to earth and negative to earth) Negative to earthSource -1/Source-2: Unearthed system
d. Availability of ground fault detectors Available
e. Protection relays and trip circuits with independent DC sources Yes
f. Other requirements for protection checking and validation Nil
(c - vii) |[Communication system
(i)]Mode of communication for Main-1 and Main-2 protection PLCC
(ii))|Mode of communication for data and speech communication PLCC
(iii) | Status of PLCC channels Working
. . o . . GPS Receiver, interconnecting cable with matching connector.
(iv)| Time synchronization equipment details
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(v)

OPGW on geographically diversified paths for Main-1 and main-2 relay

Not available

(vi)

Other requirements for protection checking and validation

Nil

(c - viii)

Circuit Breaker Details

Details and Status

Make: GE T&D

Type: T155-2&3 compact CB, Single break

Rated voltage: 420 KV

b. Healthiness of Tripping Coil and Trip circuit supervision relay Healthy
C. Single Pole/Multi pole operation Multi-pole
d. Pole Discrepancy Relay available(Y/N) Yes
e. Monitoring Devices for checking the dielectric medium Density monitor for SF6 Pressure
f. Other requirements for protection checking and validation Nil
(c - ix) |Current Transformer (CT) Details
a. CT core connection details
Core CT U101 CT G101 CT G102 CT G103 CT G104 CT G105 CT G106 CT G107
(1000-500-250/1A) (6000/5A) (6000/5A) (6000/5A) (6000/5A) (500-250/1A) (1500/1A) (1500/1A)
1 PS PS 0.5cl, 30 VA PS PS PS PS PS
5P20, 10VA 0.1, 15 VA
2 PS PS 0.5cl, 30 VA |5P20, 10VA (200/5A) (100/1A) 5P20, 10 VA (Metering) -
3 5P20, 30 VA PS (Spare) PS - - - 5P20, 5 VA -
4 PS Metering, 30VA - - - - - -
5 PS PS - - - - - -
Asgtt;d 1000/1A 6000/5A 6000/5A 6000/5A 6000/5A 500/1A 1500/1A 1500/1A
GE T&D (Earlier Prayog . . . . Prayog .
Make Areva) Electricals Prayog Electricals| Prayog Electricals | Prayog Electricals Prayog Electricals Electricals Prayog Electricals
. Cast Resin Ring| Cast Resin Ring Cast Resin Ring Cast Resin Ring . Cast Resin Cast Resin Ring
Type T155-CT Type Type Type Type Cast Resin Ring Type Ring Type Type
Vl‘:f;ﬁ’e 420 KV 13.8 Kv 13.8 Kv 13.8 Kv 13.8 Kv 13.8 Kv 13.8 Kv 415V
GIS itati
Location Generator | Generator Phase | Excitatin transformer | - ooy o1 GT Neutral CT UATCT | UATLT side CT
Neutral side side CT
(c - x) [Capacitive Voltage Transformer (CVT) Details

CVT name and voltage level

Line CVT - 400 KV

CVT core connection details Core 1/2/3
Wdg-I 100 VA
Wdg-II 0.2 CI./300 VA
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Wdg-lll 3P
c. Accuracy Class CT-0.5¢d |CVT -0.2¢cl
d. Whether Protection/Metering Both
e. CVT ratio available and ratio adopted 400 kV /N3 /110 V /3
f. Details of last checking and validation of CVT healthiness Feb-24
g. Other requirements for protection checking and validation Nil
B. Check List for Protection Audit
Functional / Non .
functional / Type of relay Setting as
S.No Check (Numerical / Static / . g Remarks
Enabled / . found in field*/**
. Electro mechanical)
Disabled
1. DC system
No. of independent DC Sources 2 NA NA NA 220 V DC System
Potential between +ive & earth
(Source-1) - NA NA NA Unearthed system (220 V DC System)
Potential between -ive & earth ; NA NA NA Unearthed system (220 V DC System)
(Source-1)
Potential between +ive & earth ; NA NA NA Unearthed system (220 V DC System)
(Source-2)
Potential between -ive & earth ; NA NA NA Unearthed system (220 V DC System)
(Source-2)
Earth Fault / Over voltage i Functional Static IE>0.7IN
Protection relay OV-110%Un
2. Event Logger panel Yes Functional NA NA Inbuilt function of SCADA / protection system
3. -
Event Log_ger Time Yes Functional NA NA Inbuilt function of SCADA / protection system
Synchronised
Disturbance Recorder Yes Functional NA NA Inbuilt function of SCADA / protection system
DR Time Synchronised Yes Functional NA NA Inbuilt function of SCADA / protection system
4. Transformer Protection Panel:
Tripping by Buchholz rela
(Algfm)g y y Yes Functional Numerical NA
Differential Protection Yes Functional
2" Harmonic Block(Setting) Functional Numerical Attached
Event Logger operation Yes Functional Numerical Attached
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Restricted Earth Fault

Protection (LV side) No Primary winding is in Delta Connection
Event Logger operation No NA NA
REF Protection (HV side) Yes Functional Numerical Attached
Event Logger operation Yes Functional NA NA
Over current Yes Functional Numerical Attached
Event Logger operation Yes Functional NA NA
Earth Fault protection Yes Functional Numerical Attached
Event Logger operation Yes Functional NA NA
Over Flux Protection Yes Functional Numerical Attached
Event Logger operation Yes Functional NA NA
Reactor Protection Panel:
;I';g};/ngzgsﬁ:q)Buchholz Yes Functional Numerical NA
Differential Protection Yes Functional Numerical Attached
2" Harmonic Block (Setting) Yes Functional Numerical Attached
5" Harmonic Block (Setting) Yes Functional Numerical Attached
Event Logger operation Yes Functional NA NA
REF Protection (LV side) Yes Functional Numerical Attached
Event Logger operation Yes Functional NA NA
Backup Impedance Yes Functional Numerical Attached
Event Logger operation Yes Functional NA NA
Line Protection Panel:
M-I/
Pole discrepancy relay Yes Functional Through Schematic 1 seconds
PLCC panel Yes Functional NA NA
Distanace Protection Yes Functional Numerical Attached
Zone-1/2/3/4/5 (Settings) Yes Functional Numerical Attached
Time check-Z-1/2/3/4/5 (Settings) Yes Functional Numerical Attached
SOTF Yes Functional Numerical Attached
Fault Locator Yes Functional Numerical Attached
Power swing(Settings R and X) Yes Functional Numerical Attached
All Zone block Yes Functional NA NA
DR Yes Functional in built in numerical NA
relay also
Breaker Contacts Yes Functional NA NA
Carrier Receive Yes Functional NA NA
Time Synchronization Yes Functional NA NA
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7. g::nhgs;:hase Auto Recloser Yes Functional Numerical Attached
8. Bus Bar Protection Yes Functional Numerical
Stability Check Yes Functional Numerical
Slope check Yes Functional Numerical Attached
EL output for this event Yes Functional Numerical
DR if available Yes Functional Numerical
Local Breaker Back up Yes Functional Numerical Attached
Retrip Yes Functional
Current and Time setting Yes Functional Attached
Seperate single and three phase . )
initiation Yes Functional Numerical Attached
Earth fault Yes Functional Numerical Attached
Event Logger Yes Functional Numerical Attached
9. Bus Coupler Protection Yes Functional Numerical
Over Current Yes Functional Numerical
Earth Fault protection Yes Functional Numerical Attached
EL output for this event Yes Functional Numerical
DR if available Yes Functional Numerical
10. Generator & Generator Transformer Protection Panel:
Main 1 Protection
10-A1 [Generator Differential Protection Yes Functional Numerical Attached
Event Logger operation Yes Functional NA NA
10-A2 [Generator Backup Protection Yes Functional Numerical Attached
Event Logger operation Yes Functional NA NA
10-A3 |Gen. Loss of Excitation (U/V) Yes Functional Numerical Attached
Event Logger operation Yes Functional NA NA
10-A4 [Gen AC Inst Over Current Yes Functional Numerical Attached
Event Logger operation Yes Functional NA NA
10-A5 |Gen AC Time delayed Over Yes Functional Numerical Attached
Event Logger operation Yes Functional NA NA
10-A6 [Gen O/V protection Stage 1 Yes Functional Numerical Attached
Event Logger operation Yes Functional NA NA
10-A7 [Gen O/V protection Stage 2 Yes Functional Numerical Attached
Event Logger operation Yes Functional NA NA
10-A8 [Gen Reverse Power Protection Yes Functional Numerical Attached
Event Logger operation Yes Functional NA NA
10-A9 |[Gen Neg Phase Seq Protection Yes Functional Numerical Attached
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Event Logger operation Yes Functional NA NA
10-A10 |Generator Thermal Protection Yes Functional Numerical Attached
Event Logger operation Yes Functional NA NA
10-A11 |Gen Volt Balance Protection Yes Functional Numerical Attached
Event Logger operation Yes Functional NA NA
10-A12 |GT Restricted Earth Fault Yes Functional Numerical Attached
Event Logger operation Yes Functional NA NA
10-A13 |UAT O/c & E/F Protection Yes Functional Numerical Attached
Event Logger operation Yes Functional NA NA
10-A14 |[Gen Stator 100% Earth Fault Yes Functional Numerical Attached
Event Logger operation Yes Functional NA NA
Main 2 Protection
10-B1 [Over Voltage Stage-1 (59) Yes Functional Numerical Attached
Event Logger operation Yes Functional NA NA
10-B2 |Over Voltage Stage-2 (59) Yes Functional Numerical Attached
Event Logger operation Yes Functional NA NA
10-B3 |Under Voltage Stage-1 (27) Yes Functional Numerical Attached
Event Logger operation Yes Functional NA NA
10-B4 |Under Voltage Stage-2 (27) Yes Functional Numerical Attached
Event Logger operation Yes Functional NA NA
10-B5 |Over Frequency Stage-1 (81) Yes Functional Numerical Attached
Event Logger operation Yes Functional NA NA
10-B6 |Over Frequency Stage-2 (81) Yes Functional Numerical Attached
Event Logger operation Yes Functional NA NA
10-B7 |Under Frequency Stage-1 (81) Yes Functional Numerical Attached
Event Logger operation Yes Functional NA NA
10-B8 |Under Frequency Stage-2 (81) Yes Functional Numerical Attached
Event Logger operation Yes Functional NA NA
10-B9 |Over Fluxing Stage-1 (24) Yes Functional Numerical Attached
Event Logger operation Yes Functional NA NA
10-B10 [Over Fluxing Stage-2 (24) Yes Functional Numerical Attached
Event Logger operation Yes Functional NA NA
10-B11 [UAT Restricted E/F Protn. (64R) Yes Functional Numerical Attached
Event Logger operation Yes Functional NA NA
10-B12 |GT/F Time Delayed O/C (51GT) Yes Functional Numerical Attached
Event Logger operation Yes Functional NA NA
10-B13 [Gen. Trans. Neu. O/C (51NGT) Yes Functional Numerical Attached
Event Logger operation Yes Functional NA NA
10-B14 [95% Stator E/F(59/27) Yes Functional Numerical Attached
Event Logger operation Yes Functional NA NA
10-B15 |[Overall Differential (87T) Yes Functional Numerical Attached
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[ [Event Logger operation | Yes |  Functional | NA | NA | |

[11. [DG Set | Yes | Functional |  Auto/Manual | [In built in DG sets function of DG set controller |
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C

\
Jaypee Vishn
Time Availablity
System . . .
Synchronising (In service or
i) 400 kV System Masibus In service
A) Transmission Line Protection-|
Main-I Protection | Availablity

Name of Line

(Make & Model)

(In service or

400 kV Vishnuprayag-Muzaffarnagar Line-1

ABB; REL-670

In service

400 kV Vishnuprayag-Alaknanda Line-2

ABB; REL-670

In service

Transmission Line Protection-ll

Name of Line

PLCC/Protection coupler

(Make and Model)

)

400 KV Vishnuprayag-Muzaffarnagar Line-1

ABB; ETI41/NSD41

)

400 kV Vishnuprayag-Muzaffarnagar Line-2

ABB; ETI41/NSD41

B)

Reactor Protection

Name of Reactor

Differential
Protection
(Make and Model)

REF Protection
(Make and
Model)

Line-1 Reactor

Hitachi; RET-670

Hitachi; RET-670

Line-2 Reactor

Hitachi; RET-670

Hitachi; RET-670

Bus Reactor-1

Bus Reactor-2

C) Geneator & Generator Transformer Protection

Name of Reactor

Main 1

~—

Unit 1 (100 MW)

Hitachi - REG 670

~

Unit 2 (100 MW)

Hitachi - REG 670

~—

Unit 3 (100 MW)

Hitachi - REG 670




[ i)[Unit 4 (100 MW) Hitachi - REG 670




summary of Protection system
uprayag Hydro Electric Plant, Vishnuprayag

Date of

Event Logger Availablity Synchronising
Installation (Make ) (In service or not) Facility Available or
Jan. 2024 Hitachi and ABB In service Available
Date of |Main-Il Protection Availablity Date of LBE
Testing | (Make & Model) | (In service or not) Testing (Mal
Feb. 2024 Siemens, 7SA522 In service Feb. 2024 AB
Feb. 2024 Siemens, 7SA522 In service Feb. 2024 AB
Availablity Disturbance Details of O/V
(In service or not) Recorder(DR) Protection
In service Provided in line Main- | Provided in line Main-
- 1&2 Protections 1&2 Protections
In service
Back-up Impedance OTIWTI
P p Indication | Buchholz/| Any other .
Protection i PRD Protecti Date of Testing
(Make and Model) WOrkKing or rotection
not
Hitachi; RET-670 working working - Feb-24
Hitachi; RET-670 working working - Feb-24
Bus Reactors Not Installed
OTI/WTI
. Indication | Buchholz/| Any other .
Main 2 working or PRD Protection Date of Testing
not
Hitachi - REG 670 working working - Feb-24
Hitachi - REG 670 working working - Feb-24
Hitachi - REG 670 working working - Feb-24




| Hitachi-REG670 | working | working | -- Feb-24




Synchro
Check Relay Remarks
SKD 11
y Protection Availablity Date of
<e & Model) (In service Testing
B; REB-670 In service Jan. 2024
B; REB-670 In service Jan. 2024
Availablity
(In service or not)
In service
In service

LA Rating HV side

360kV,20kA, Class IV

360kV,20kA, Class IV

Remarks







1 2 3 N7 4 _ 5 6

BAY FEEDER 1 BAY FEEDER 2
(TO MUZAFFARNAGAR) (TO LILO AT ALAKNANDA HEP)
= A A
H_% R1-ME 360 KV ZnO SA 360 kV Zn0 SA @ HX w @ =
+—B=<—

1

D

AN

1.0mH 1.0mH
Cable/Air Cable/Air
Fotead ovr B /RS P
XLPE Cable 3 XLPE Cable
630mm? ~ S 630mm?
et
400 kV UNDERGROUND GAS INSULATED SWITCHCEAR _ __ syomcq " W~ wyoag
G Iv 189L1-HE BUSHING I 188L2-HE
189 L1-3 (W) (@3) o E— 189 12-3 (W\ (@sg)
LEGEND | (a29) - o (oze) [ |
ﬁ 189L1-ME u 189L2-ME
@ GENERATOR 2 DISTANCE RELAY _ P2 MAIN-1 & MAN-II P2 & (35) _
24 VOLT/HERTZ RELAY 400 KV FEEDER M&P PANEL ds
POWER MONITOR WITH
" 25/27  SYNCHRONISING/VOLTAGE CHECK RELAY _ MODBUS CONNECTION _
GENERATOR TRANSFORMER = )
26 THERMOMETER DETECTOR mi m
4
u = q
= <Hm  SURGE ARRESTOR (SA) z NDER VOLTAGE RELAY _ ’@ _
32 REVERSE POWER PROTECTION '
—A SURGE CAPACITOR (S.C.) 0 L0SS OF EXCTATION RELAY _ JP _
m,mqu VOLTAGE TRANSFORMER 46 NEGATVE PHASE SEQUENCE RELAY ;
n |
¢ CURRENT TRANSFORMER 49 THERMAL RELAY _
To@ 50/51  AC INSTANTANEOUS TIME DELAY OVER CURRENT RELAY P1 P1
MOTORISED 3 POLE EARTHING SWITCH
1 o= 50 BF  BREAKER FALURE RELAY _ wwmg_._ www%_.n _
HIGH SPEED EARTHING SWITCH _
___Io@? 51 NGT  TRANSFORMER NEUTRAL OVER CURRENT RELAY _ 189 ﬁ_mﬂ Vo;m 189 ﬁ%%zm = — _
SSG SPEED SIGNAL GENERATOR 59 OVER VOLTAGE RELAY 25/27 (WAL SYN)
c
- BUS Il Volts Al < @J\
e e——— 59 F _FELD OFR VOUASE REAY | @/ OnN J3c) motwe, | | & O | SCHEDULE OF CURRENT TRANSFORMERS
64G1,62  STATOR EARTH FAULT RELAY (100% & 95%) 189 L1-1 L — 189 L1-2 189 121 L — 189 12-2 336 KV, 20 kA r— o T G Do Sec. | Ko Port]Burden 5
a5 SELECTOR SWITCH 60 VOLTAGE BALANCE RELAY _ 400 kV, 2000 A BUS | (Q21) (Q22) . (Q21) (Q22) _ sno | Description | Core Vorage' | Retio Class mmw o Ionee Point| Bur urpose
— e 63  PRESSURE SWITCH 1 |er a101 1 ps | <15 >415 - |oveRraLL iFF PRoT
64 F  ROTOR EARTH FAULT RELAY (cT 62016301, | 2 |138 kv |eooo/sa| Ps | <15 >477 - |PROT MAN 2
7] 40 W SFS GROUT BREMCER PR —— | 189 e-g_mozw 400 kv, 2000 A BUS i 189 G2-CME(a34) 189 G3-CME(034) 189 2-2%“& | s4o1) 3 ps | <5 | s | - |eme
PTSA POTENTIAL TRANSFORMER & SURGE ARRESTOR CUBICLE] 7 LEVEL SwTcH _ _ H —y H _ H H H 189 BC1 189 BC2 189 BB1 _ 4 05 - - 3 METERING
- 78 OUT OF STEP RELAY @) LW ™ (22) Q23) X@ O 5 ps | <15 >477 - |PROT MAN 1
T4 DUAL QUTPUT TRANSDUCER 79 AUTO RECLOSING RELAY 189 G1-1 189 61-2 189 621 189 62-2 489 g3 189 G3-2 189 G4-1 189 G4-2 _%%Wu_uzm 1 05 _ Z 0 |AR1
_ (021) (@22) (021) (022) o) @29) D) Q22) _ _| 189 BED_VE \ _ 2 |cT 6102
uce UNIT CONTROL BOARD 81 UNDER / OVER FREQ PROT RELAY i — B 50 J (34) (cT ovws.as. 2 |13.8 kv |6000/5A | 0.5 - - 30 |AR2
6402 -
87G  GENERATOR DIFFERENTIAL PROT RELAY 189 BC1-ME $P1 87BBS0BF PP1-\189 BC2-ME
LB wemwe _ (@34) 1 (a35) A ey iovuoy _ 3 Ps | <15 | 4T = |GEN DIFF PROT
87BB  BUS BAR DIFFERENTIAL PROTECTION o BB >
T X 1 . -
;.FAMV CAPACITVE VOLTAGE TRANS. 87GT  OVERALL DIFFERENTIAL RELAY & a1, 5T b q . 3 |cCT 603 8000/5A| PS | <15 | >45 OVERALL DIFF PROT
(T 62036303, [ 2 [138 KV | 100/1A | 5P20 _ 10 |pror
95 BUCHOLZ RELAY 6403)
[Freg) PONER LINE CARRIER COMMUNICATION
_ 354 WRE "o Mous 1 s _ 4 |cr 6l04 U |iag w (60075 [ ps [ <15 | >a1s - | OVERALL DIFF PROT
(0] LINE_ MATCHING UNIT 152 BC _|| — — == |_ mmc %E.&E. 2 100/1A | 5p20 10 |PROT
2000A gl U —( U
O INDICATING INSTRUMENTS _ REB 500 £ L~ N _ 5 |[cret0s 1 PS | <15 >250 - (R
= m_ _ (CT 6205,6305, | 5 |40 W mwm%% 0 | - 10 |NEVIRAL 0/C PROT
ENERGY FLOW FROM THE BUS BARS _ 189 G1-ME 189 G2-ME 189 G3-ME 189 G4-ME & |® |@ _ 6405)
(@35) (@35) @), (035) 8 N N 6 | CT U101 1 X <50 | >1000 - [ovERALL DIFF PROT
m ENERGY FLOW TOWARDS THE BUS BARS | 4 JIo %,M_\x_,_\v L sg/oL e s/ /o e m|_|||||||| I (CT U201,U301, | 2 X <50 | >1000 - |PROTECTION
BUSHING BUSHING BUSHING 1) 3 | 400w cwmco.\m_we s | - 30 |seaRe
95
sl " SCHEDULE OF VOLTAGE TRANSFORMERS 4 X <50 | >1000 - |sPARE
Automatic Check Manual m @ NOMINAL v 5 x | <0 | >t000 - |Bus BAR PROT
Synchroniser |  Synchroniser Synchroniser - & SNO. [DESCRIPTION[CORE | vOLTAGE RATIO CLASS [BURDEN|  PURPOSE
Gll] w%ug uwh_u.wm%e m% ﬂ%z%mo_zgmm 1 1 138 kv [13.8 KVA/3/110VA/3| 05 [ 30VA | AR 7 | CT B101 1 000-500{ X <5.0 >1000 - SPARE
N a,n o ) ’ ' :2\&% 0.2/3P| 5ovA FROTECTION ., GOL. 2 |40V 1250/1A | sppo| 3 |pror
8 | CT B102 1 000500 X <50 | >1000 - [BUS BAR PROT
13.8kv, 6000 A =
_ _\_s_aa Phase Busduct _ _ _ _ _ _ 2 [vet2 1 (138 kv |138 KWA/3/MOVA/3| 05 | 30vA w,_\ﬂwqma_oz o 2 | 400K 1"60/1"[ 0.5 - 30 | METERING
- _ —_ — — — — — — — P 1 (22 w2k oz | 2 /O3 0.2/3P| 50vA | SYNC. T 9 |cruot 1 o X <50 | >1000 — | LNE PROT MAN 1
2 3 w11 |1 400 WA/3/MOVA/S | 3P PROTECTION (cT L201) 2 1000-500|. X <50 | >1000 - [LNE PROT MAN 2
i _ _ _ _ _ _ W B122122) 400 K %MD 3 e VL I - 50 |sPaRe
2 JUWVMT 0.5 METERING & 4 0.1/0.20 - - 50 METERING & SYN
- SYNCHRONIZING 5 X <50 | >1000 —  |OVERCURRENT PROT
= _ _ _ _ _ _ 4oLt 1 400 KVA/3/1MOVA/3 | 3P 200 VA | MAN 1/ AN 2 6 X 50 | 1000 - | BUS BAR PROT
_ ).._ o7 12) 2 | 400 W /11007 3 3P | Eacy | PROT (OPEN DELTA) 10| er R101 1 X <40 | >400 - | ReacTor DIFF PROT
oov. 2 X <40 | >400 - | PROTECTION (R
A 3 /N3 02 SYN / METERING CrRon | 2 o [0 s | I (REF)
_’ SYNC. )l_ _ _ _ _ _ _ 4 X <4.0 - - SPARE
T EXCIT TRANSF (| | 10 e st (|, 10 eer wavsr (|, M Mﬂmw 1 |400kv [ 250/1A | X <40 | >400 _  |REACTOR DIFF PROT.
. & st cuacie ||| o uar & VT cUBCLE ||| 7o uar & 5T cuBiciE ||| o var NOTE: (CT R202)
STATIC EXCITATION EQUIPMENT _| Re2iee | 0 H_ H_ H_ 12 | CT R103 1 <40
_| —p2 (=) 1. METERING AND PROTECTION SCHEME OF UNIT 2,3 AND 4 (T R203) 400kv | 250/1A [ X N >400 = | PROTECTION (REF)
wm.,__%_o CuBICLE P1 %.,__%m CUBICLE L b1 qmw.,mﬁ‘e CUBICLE L SHALL BE SIMILAR TO THAT OF UNIT 1.
_ 1 .4 .A_uﬂ (* The CT cores for line metering and spare shall have accuracy of 0.1 at 1000/1A and 0.2 at 500/1A tap)
o 2. METERING AND PROTECTION SCHEME OF FEEDER 2 SHALL o Toe _ 677
_ s, 415157 8 w w w BE SIMILAR TO THAT OF FEEDER 1. 9 % = 05/08/05
. 8 Wod, in_ine CT for Prot. & Spare, Addion of wenifioaion code for - 05/08/04
FRO 415V UAB & = N__ R Sl P2 P2 P2 3. SHORT TIME CURRENT RATING OF 400 kV BUS BARS SHALL Reloys, CB, Disconnectors, Ertting Switches
: . 7 Location of CT U101, U201, U301, U401 400KV CT parameter - Tapan Sin AKS/SC 15/07/04
Field Faahing Mm_%w.p%ﬁv__v._m%ua ¢ [ G BE 40 kA FOR 1 SEC. Unit AuiTransformer Rotng, Eorth switoh, Reaclor CT Deigl modifed Im.v_
FROM _ Omz.m_ﬁﬂ% ..W W N 6 Protection Module_added, 13.8KV VT Config. Revised - Tapan_SingH AKS/SC 04/04/04
4. GROUPING OF GENERATOR PROTECTIONS IS INDICATIVE ONLY 5 Knee point voltage and CT resistane for CTs added - S.Mathur AKS/SC 12/12/03
2 2 X = 2 2L >
AND MAY CHANGE DURING DETAIL ENGINEERING. R T N Y E e e i e T N 711
P2 ! Y2 P2 2 AC SC 9/10/02
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Annexure — Il «@ womr @ v
7 '
|_ _l |_ _l |_ _l |o)o| 415V MCCB with E Kilowatt Transducer
— — — 0/L & S/C release H Frequency Transducer
|_ _l I_ _l (I 002 I_ _l I_ _l (I 003 I_ _l — 004 I_ _l —&o o)— Withdrawable—Type, 415V |_|_| Pulse Output
— — — = —_ —_ = —_ —_ = —_ —_ Electrically Operated, 3P, ACB
O1LKAGOTTA A
1500/1 m@ 1000 kVA, | “Ts00/14 @w 1000 KVA, | “T500/1A 1000 KVA, | “Ts00/1A 1000 KVA, | —I— ruse Disconnect sulich - e S
PS irecti
A PP AP | 13.8/0.415 KV, Dyn11 e | PR 13.8/0.415 KV, Dyn11 ! oA i - Ww 13.8/0.415 KV, Dyn11 A L ﬂw 13.8/0.415 kv, Dyn11 ! ) B Sou ey 0= Mﬁ_,a”,._ﬁmm_mws Switeh | A
_ _ . I g . I g . If i g ial Tra
13.8kV _ 1 _1500/1a L UAT-1 [Dry—type] _ 13.8kv 1 _1s00/1a L UAT-2 [Dry—type] _ 13.8kV | 1500714 L UAT-3 [Dry—type] _ 13.8kV 1500/1A UAT-4 [Dry—type] _ @ Restricted earth fault —o (Do ential Transformer
GEN. _ spi0 1T GEN. spi0 1| GEN. spi0 1|1 GEN. T se10 T - -
12LKAOO1TB @. 11 @-| 11 - @— - 11 @ - 1 002 9 Over Voltage Aﬂ Curent Transformer
Ratio : 1500/ m = B |_uo£m_. zo=_ﬁoq|i_¢._ o Ratio : 1500/ u |_| B _uoﬂo_. Monttor iﬂ._ Ratio : 1500/ u - D B Power ﬂo:;o_. with — B Ratio : 1500/ u _|| B _uOSm_.|§o:_.,o_. with — a 7@ @ pner Yoltase Reley =
5VA : 5P10 HI@ Modbus Connection _,z00 o 5VA : 5P10 H.|® Modbus Connection _z00 A 5VA : 5P10 HI@ Modbus Connection _z00 a 5VA : 5P10 H.|® Modbus Connection ;_1s00 E Data Acquisition And ___lm| Lightning Arrester
15vA: Cl1 T/ kW (s —(») 15VA : OL1 e kW (s —(») | _ 15va: ol & VIR kW (as)—(») 15VA : OL1 kW s —(») | Control System
1500/1A 1 PS 3 w m |_|_| I_ 0-500 V T500/1A T 7S 3 Lq Lq @ I_ 0-500 V T500/1A T FS = w m @n_l_l I_ 0-500 V 1500/ TA TS = Lq Lq m@ I_ 0-500 V @ Reverse Power Relay ___|/ lsolator with Earth Switch
- ‘ @ _ B—W) ’ @ Oam) “ @ v ] ® OmO) ]
[ @ Ammeter
PT PT PT PT
52-1 b, Mw 52-2 b Mw Ll 52-3 3y Mw 52-4 3y mw O Voltmeter |
J 15004 1500A J 1500 415V, 3—Phase J 1500A J 15004 415V, 3—Phase _ @ Diesel Generator
UAB—1 % 0! UAB—2 % 4Wire,2000A,50kA for 1 Sec UAB—3 Y 1500A uaB-4 Y 4Wire,2000A,50kA for 1 Sec @ Powerfactormeter
. o3 . o . o ——< oS
_ X _ Kilowattmet ar
52-7 \H v 52-5 52-8 \h H | _ 52-9 7 Hv Hv Hu 52-6 52-10 % ) Hv HV @ e _ _ 415V Bus Trunking
sob WP IR TR IERR SR R, ® w1
55 B B 415/110 V _ _ 415/110 V 415/110 V 13.8kV Isolated
5 o + 1500/1a| R Drg No. 1100-2132-0013 & B Retio + 150014 Ref Drg No. 1100-2132-0013 | & B oo + 1500/a|  R€T Drg No. 1100-2132-0013 & B Ratio + 1500/ 1A Ref Drg No. 1100-2132-0013 JL Phase Bus Duct ME®| o Amongement 5
5VA : 5P10 ||® 5VA : 5P10 F|® I 5VA : 5P10 n|® 5VA : 5P10 H|® 7] Ammeter Transducer Ik Coupling Devics
15VA : CL1 .H\?.?as A 15VA : CL1 .H\®|.?a8 A 15VA : CL.1 .|\®|.?a8 A 15VA : CL1 .|\6|.?a8 A %
L _ _ _ h _ _ _ _ . _ ~ _ o _ _ _ T _ a _ _ _ _ i A B _ _ Line Trap |,.PP\|___ Line Matching Unit
jd)
— — _ _ r 50LKP001G
— |- | | @ | _ —= 7 I 4
_ _ I1 1 11 _ I 1/2 LOGIC _
I1 I1 11 NOT FOUND IN EQUIPMENT LIST V=" — —
_ eI foe P _ _ - _ _ _ _ _ _ _ o dL _ Bus PT _ ] . @_m@
Z0LKAGO1TE 1500A % gg_1 ss/t10 v 15008~ g9_» 1500 % go_3 v S 15004 4 89—4 h h a _ 320KVA _
Isolator N3 Isolator 7' T 1500A Isolator 7' T %\% v Isolator 415V, 3—Phase _ l@ _
SSB7A « o sy SSB7B M #Wire,2000A,50kA for 1_Sec _ S ot | oo et o _
6 3 & —_— 1
_ _ _ _ _ il _ _ H H M 5o 11 H H _ _ _ p=30 A _ . 0-5004 ||| 0-500a I
T 15008 55 1s00n 55 DD 4 o Structre 2= ool Rotio=500/1A —@E® ((O-E® Raio—500/1A _
40LKAOOTTB - _ _ q\ H H H H MI | 11/0.11kV _ . 15VA, CL1 _
C 3 | 250wA || 152—B2 40LGAOOITB 52-12 Ref Drg No. 1100-2132-0014 52-13 ! B 1020, @.@ C
11/0.415kV 400A 11000/110 V _ _ - _ _ _ _ _ _ _ - - - 1 T@i | 0-500V ff] 0-500V |
~ ~ ~ 5 & 015 kv | [Z0LKAOOTTB 20 B - - lsolator | $0/1A 30/1A
o ¢ s PZw oy 3 3 415/110 v tm\:o v with | “sp1o o1 152-RB7 | 630A T (27)81) Bus PT 7 |
o] mer | A oot ?ﬁw,_ﬁﬁm__ Ear Swtcn 400A ) Ho/ug v ) 6304
| = ! Ratio : 15/1 1500/1A ; PS ) @|@o|m8< 1500/1A ; PS @l@cum8< 415V Potyard Aux. Board | _ J52-B3 BB 52-B4y, _
15/ 110v A VA : 510 I 4 - I I - 3 I(For detail refer Drg. No. 1100—2132— ooiv_ _ _ﬁm< DG BOARD % 415V, 3 Phase, 4|Wire, 1000A, Al. Bus %moﬂ _
B B . ] : Py A —¢
-85 _|_ 15VA : CL1 Ratio : 1500/1A Ratio : 1500/1A 90LKACO1TB _ ___ ___ S00kva ?
Butterfiy Valve Chamber - I i L g /o (41 | 1N THE SCOPE OF PPl \& 89— _
% 415V Aux. Board _ Aol g W@ _ Aol g ——)—(A)o-1500 4 ! e Neor DG Room |_L.G._SET SUPPLIER lsolator ¥ o] N
4 (For detail refer Drg. No. 1100-2132-0042) F————— [ _ M M H = | £ — = —_————— e ——————
| | _|0/ _mo_.oﬁo-. R | | z | 2 2 - " —
N ! L S I B— om0 @ ﬂ ﬂ ﬂ g | dags Ratio~800/1A P Ratio-800/1A T %
I I — _ _ _ — — — — — — — — - 5VA ; 5P10 m.lmwv 0-800 A. 5VA ; 5P10 m.lm@ 0-800 A.
_ L -
_ _ ar ar A | 4 15VA, CL.1 & W —as)—(a) 16VA, CL1 o |
| 1l 1 1h — T » F : F K 6 ®
I d |_ “l 11 _‘ %W_\m_ M H I PT 0-500v PT 0-500V
mi. 415/11¢
20LKAOOTTA - T - - 20LKAOOZTA - T - - I 5 \3 ) _ @ ! @l@ @ ! @l@
4 Pole Structure | @ 1000 kVA, | @w 1000 kVA, H _ I 415/110 V @ 415/110 V @
_ﬂ||||| |ﬂ°ﬂﬁm!_ '} aha_\; aha_\; )| 11/0.415 kv, Dyn11 I|— = L) | 11/0.415 kv, Dyn11 _ 0-500 ¥ _ | NN NN
; - _ 1500/1A  1500/1A _ _ - -+
D _ Earth ;m: itch | - _ % mm.__lu (O inm”_ - _um\ - mEm mm._.lm [Ory QW& 9OLKAGDTTA - A . T T D
_ arth Switch | 250kVA 800A °) 52-B1 800A ) 52-B2
_ LA | 11KV 11/0.415 KV, Dyn11 3 3 Bus PT |
| ___ CABLE __ Station Transformer 415V, 3—Phase 415/110v
_. Y)  for Potyard SYSTEM H 800A, 20kA H "B
[90L6A001TE] - Ratio : 40/5A - Ratio : 100/5A - (Local synch. for DG sets) - " Ratio : 100/5A - - “Ratio : 40/5A . B Ratio : 40/5A | . ] | | .
5VA : 5P10 5VA : 5P10 A Synch. Check Relay [ 5VA : 5P10 5VA : 5P10 5VA : 5P10 .||® BA | ) ) ) |
15VA : CL1 15VA : CL1 °?_8 A Km@ 15vA = CI1 6 eou_s A 15VA : Cl1 15VA : CL1 = 6 ° | H H H Barrage Control Room
0-30 A. _ _ _ _ _ _ _ _ _ 50LKAGO2TB
— 415V AC Barrage Power Dist. Board
. 630A 630A z 152-5 Bus PT 630A 152-6 630A 152—-9 630A _HM_ 152-7 NOTE (For detail refer Drg. No. 1100—2132-0043) T
I @monv\ﬂ.|o< 11KV, 3—Phase 1. Synchronising arrangement between DG Sets to be provided
& 3 2. Short circuit rating of Circuit Breakers :
11KV BUS 3Wire,400A,10kA for 1 Sec | 415 V Gircuit Break 50 KA 1 Sec for P H &
o Py Ircur reakers — y ec Tor ower ouse
33KV L — — — - 20 kA, 1 Sec for Barrage Site
O.H Line For Colony Supply H H M H 11 kV Circuit Breakers — 10 kA, 1 Sec
J _ _ 3. All the transducers shall have 4—20 mA dual output.Power
Y | 1521 2 v._mmwwowu MWWM\_. p) ) 152-2 | Monitor will have modbus connection.
_| - T - - 630A 630A 4. The energy meters shall have provision of pulse output if
Power Monitor with Ratio—150/5A Power Monitor with Power Monitor with Ratio—150/5A Power Manitor with facility does not exist in Power Monitor
E _ Modbus Connection 3 mﬂ>_o. m_u._M Modbus Connection Modbus Connection m“>_o. u_u._M ¢ Modbus Connection 5. The connection of UATs to respective UABs, SSTs to respective SSBs E
4 Pole Structure I @ B ! . X ' r @ 0-150 A. and interconnection between UABs & SSBs as shown in the SLD
B - Ratio—100/5A Ratio—100/5A f- L
[—————t-———-— 1 —M —M 400A | [o-150 & (&) —(as)—(w 3 15VA, CLOS is»é B e oos Tova oo (W—F—(a)—(») o-0a | 1A ClO5 & W—(as)—(a) _ shall be through sandwich type LT bus trunking system
| I . 1T g 1 Il I 6. OFC Cables will be laid on 11KV line from Power House to BFV
| A | 0-15 KV PT 0-15 KV P PT 0-15 KV PT 0-15 KV
i I Chamber & 11kV line from Power House to Barrage Site
I = lsoltor | 11KV BUS O—® ® O—® @ @ ®—O o= B—® i : —2163—
_ | _V. o _ H % I | @:ooo\:o v 9 @ @ 11000/110 v 11000/110 v @ @ g 11000/110 v @ _ 7. For details of PLCC System refer Drawing 1100—2163—0001
Earth Switch BB B B B B B B R8__ [ 1010KVA D.G. Scheme Modified, 2MVA Trf. Added AJ 4/07/ 4
7 L= 4 R7 [ 10101V D.G. Scheme Modified, 2MVA Trf. Added GS/LDP S. Chandra__|22 \o%ﬂ
400A m @ @ 1 Ratio—100/5A moﬁ_oloo\%m- @ @ R6__ | Protection of 415V D.G. Set Added GS/LDP S. Chandra__[12/04/05
_ ? I _ _ _ _ _ - 5VA i 5P10 5va; 5p10 T R5__ [ 11KV CTs ratio & Breaker rating revised Rohit Guptd] __S. Chandra__ [20/10/04
— - - - - — - T~ - - - - - - - = . - R4  |Capacity of UAT, SST, DG Set revised to 1000kVA TS/ SM S. Chandra 0/04/04—
Ratio—150/1A 4 Pole Structure owmm@ A_M<>_A< v R4:— Capacity of UAT,SST R3 | PT, Power Monitor & equipment marking_added TS/ SM| __S. Chandra 16 “o““f
_ = o~ 4 CCCC(CC DG Set revised t R2 _v_.oo Sys & Alstom equipment marking added S. Maiti S. Chandra  |02/02/04
SVA ; 5P10 | | | Isolator |_ Ynd 11 SPARE 4 Pole Structure 1000 _A<>._ ° R1 ter Transducers added & CT rating modified S. Maiti S. Chandra _ [20/11/03
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| FROM CHARGER-I _I

FROM CHARGER-I {
R R12 R13 (20LAAGO1RD) (20LAA0OZRD) e ez ! ! ( D C SySte m
—o —o —o ~o—{ DCS - - - - - - - - - - - - - - - - - - - - - - - - —° 4

g

AN

_ - —o > s —o > 0cs
DCS DCS
V11 V121 DCS | |
[rmaw] [wvean] - lD? ]
MCCB
L 2 -3
I I
| =L ] ] ]
DCDB SECTION-I (220 V DC COPPER BUS—BAR) ~ (220 V DC COPPER BUS-BAR) DCDB SECTION-II A
1000 A
|ocs |ocs locs | |ocs | cs loes | |pcs |ocs | ocs loes | lpes | Jocs | |pcs (KEY INTERLOCKED) | | | | | | | | | | | | |
° Y . Y » [ » [ [ ® [ L ® L) L) [ [ L) L) L) [ [ L) [ L) [
| | | | 3 L 3 2 ] L 3 3 > L 3 2 J L 3 : 3 > : 3 3
X; N ')i ")i N ")i >/ 'r)a/ ?Da/ ?D‘/ *Ds/ *Ds/ 1)/ ?Da/ ?Da/ *Ds/ ?Da/ Qa/ ?Ds/ "C' "C bosa N | 225 °< 2384 R R \Q \v<1‘ \q<1' \v<# \vC? \9C‘|‘ \ch \<? \qu \v<1' \C \C* \vC
| 22 '>/ 229 ‘D/ 22N / 22 ¢ v/ 2008 D/ 1%y / 30A | 304 S REEL 100] | tooh T osoa | T osoaf T eal T oteal T oAl T oea| ! el \i" 2o \i b \F' \i“ \<" 2004 \<’ 1004 DCIS 30A DCIS 30A DCIS 304 DCIS S0A DCIS 1004 DCIS 1004 DCIS S0A DCIS 30A DCIS 1004 DCIS 16A Dcls S2A Dcls 63A Dcls 634 !
I ! DCS ! DCS ! DCS ! DCS ! DCS Des Des Des Des ! ! J
FEEDER NO. FEEDER NO.
EMERGENCY |LINE & B/B| COOLING |STN. COMP. DACS & EMERGENCY | LINE & B/B | COOLING
Y v Y v Yy y FEEDER |15V | DACS & | STATON | pac | INVERTER-1 FOR | LG PROTECTION | WATER AR SPARE | SPARE | SPARE | SPARE Y v Y v Y y FEEDER | 4OV | saton | STATON | yac  INVERTER=2 FOR ~ |jgur PROTECTI({N WATER | ELECTRICAL SPARE SPARE SPARE SPARE
UNIT—1 UNIT—2 UNIT=3 UNIT—4 oS POTYARD . AUX. INVERTER-1 |  PANEL SYSTEM SYSTEM UNIT—1 UNT=2  UNIT—3 UNIT—4 AUXILIARIES INVERTER PANEL SUSTEM
SDB 1A SDB 2A SDB 3A SDB 4A SDB 5A AUXILIARY SDB 1B SDB 2B SDB 3B SDB 4B
02LAAQO1TB 04LAAQ01TB ngzsg'— 02LAA002TB 04LAAQ02TB 1
INVERTER [20LNA0O1DL]
SWITCHING CUBICLE
SSB-A
* REFER DRAWING NO.
1100-2147-0005
SSB-B
* B
UAB-1
_ _ _ _ _ _ _ * _ _ _ _ _ _ _
| |
| 100 A [N\ I UAB-2 l1o0 A |9\ I
iD/ v tl)/
[ [
DCS DCsS
UAB-3
POTYARD AUX. CONTROL BOARD (PCB-A) (220 V DC COPPER BUS-BAR) UAB-4 POTYARD AUX. CONTROL BOARD (PCB-B) (220 V DC COPPER BUS-—BAR) -
| | | | | | | | | | | | | | | | |
P 4 P P & &4 IS PR PRy PR RS PR 33 +d PR 34 |
30 16 30 16 16 16 50 30 I 30 16 30 16 30 16 30 30
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| porvarD 11 KV REACTOR-2  REACTOR DG SET 45V SPARE SPARE '
POTYARD 1k REACTOR-1  REACTOR  EMERGENCY 415 V SPARE SPARE LEGEND
CONTROLLER  SWITCHGEAR ISOLATOR LUGHT  AUX. BOARD CONTROLLER  SWITCHGEAR ISOLATOR AUX. BOARD
189 R1 & 189 R2 _ _ _ _WIRI&18RZ _ _ _ D FUSE
- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Dcsl l
60LAA001TB 60LAA002TB
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200 A ) |
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DCS ? |
VOLTAGE TRANSDUCER
MAIN-| : SDB-V A (GIS) (220 V DC COPPER BUS—BAR) MAIN=II : SDB=V B (GIS) (20 v oc copper BUS-8AR)
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| UN#1 BAY  UNIT#2 BAY  UNM#3 BAY  UNIT#4 BAY  FEEDER§1  FEEDER#2 BUS-COUPLER BUS-VI  SWITCHYARD  SPARE SPARE SPARE SPARE I | UNT#1 BAY  UNIT#2 BAY  UNITH#3 BAY  UNITH4 BAY  FEEDER§1  FEEDER#2 BUS-COUPLER BUS-VT  SWITCHYARD SPARE SPARE SPARE SPARE | TITLE DRG. NO. —
Lec-1 Lec-2 Lee=3 Loc-4 B BAY BAY BAv ~ CONTROLLER Lee-1 Lec-2 Lec-3 LcC-4 BAY BAY BAY BAY  CONTROLLER 1. | SINGLE LINE DIAGRAM FOR BATTERY & CHARGER FOR 1100-2147-0002
| _ _ _ _ LCC_-5 LCC:G LCC-_7 LCC—B_ _ _ _ _ | | LCcC-5 LCC-6 Lce-7 Lcc-8 | 220 V DC SYSTEM 7
2. | UPS DISTRIBUTION BOARD 1100-2147-0005
01LAAQO1TB i 01LAA002TB
@ b
200A 0) / I:\t@:lzom
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DCS NOTES :-
X
*SDB—1A (UNIT=1 ) (220 V DG COPPER BUS-BAR) SDB-1B (UNIT-1 ) (220 V DG COPPER BUS-BAR) 1. CONNECTION FOR SDB—2A, FOR UNIT 2 IS SIMILAR TO SDB-1A.
SIMILARLY, CONNECTION FOR SDB-2B, FOR UNIT 2 IS SIMILAR TO SDB-1B.
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SHUT DOWN LOG (June 2023 - June 2024) Annexure-V
: Date / Time Duration
Sl. No. nggér / during month Type of Fault Purpose / Reason
From To (Hrs: Mts)
400 kV VP-MZN line CB at VP end was tripped at 02:28 Hrs on 30.06.2023
on receipt of Direct trip command from MZN end. After receiving line
1 400 kV 30.06.2023 30.06.2023 01 Hrs 43 |Transmission line [charging codes, 400 kV VP-MZN line was charged from MZN end at 04:10
VP — MZN Line 02:28 04:11 Mts fault Hrs and CB at VP end was closed at 04:11 Hrs on 30.06.2023 respectively.
(400 kV VP-ALK Line remained in service)
400 kV VP-MZN Line tripped on R-Y Fault (Dist. 92.0 km), from both ends
at 1238 Hrs on 05.07.2023.
400 kV 05.07.2023 | 05.07.2023 | 02 Hrs 29 |Transmission line 400 kV VP-MZN Line was charged from MZN end at 1506 Hrs and CB at
VP — M2N Line 12:38 15:07 Mts fault VP end was tried to close at 1507 Hrs, but again tripped on Y-N Fault (Dist.
97.81 km) on 05.07.2023.
2 400 kV VP - MZN line shutdown availed by UPPTCL from 0905 Hrs on
06.07.2023.
After attending the fault 400 kV VP-MZN Line was charged from MZN end
400 kV 05.07.2023 12.07.2023 | 168 Hrs 06 |Transmission line|at 15:12 Hrs and at VP end CB was Closed at 15:13 Hrs on 12.07.2023.
VP — MZN Line 15:07 15:13 Mts fault
(400 kV VP-ALK Line remained in service)
Unit-2 Tripped on Quick shutdown (QSD) due to Governor oil level too low
3 Unit - 2 14.07.2023 14.07.2023 04 Hrs 32 Governor at 17:16 Hrs on 14.07.2023.
17:16 21:48 Mts After attending the fault Unit-2 Synchronized with grid at 21:48 Hrs on
14.07.2023.
400 kV 04.08.2023 04.08.2023 01 Hrs 33 | Transmission line
VP — ALK Line 03:09 04:42 Mts fault
400 kV 04.08.2023 | 04.08.2023 | 01Hrs54 |Transmission line| 00 KV ALK-MZN line tripped, simultaneously CB of 400 kV VP - MZN line
VP — M2N Line 03:09 05:03 Mts fault at VP end also tripped. As power evacuation system was not available;
running unit 1, 2, 3 & 4 also tripped at 03:09 hrs on 04.08.2023.
. 04.08.2023 04.08.2023 02 Hrs 45 |Transmission line |400 kV VP — ALK line was charged at 04:42 hrs with restoration of 400kV
4 Unit -1 03:09 05:54 Mits fault ALK — M2N line.
After receiving line charging codes VP-MZN line CB at VP end was closed
. 04.08.2023 04.08.2023 02 Hrs 39 | Transmission line (gt 05:03 hrs on 04.08.2023.
Unit - 2
03:09 05:48 Mts fault Unit 1, 2, 3 & 4 were synchronized with grid at 05:54 hrs, 05:48 hrs, 05:22
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hrs & 05:40 hrs respectively.

Unit - 3 04.08.2023 04.08.2023 02 Hrs 13 | Transmission line
03:09 05:22 Mts fault
Unit - 4 04.08.2023 04.08.2023 02 Hrs 31 |Transmission line
03:09 05:40 Mts fault
400 KV 10.08.2023 | 10.082023 | °1 O 5% |rransmission line
VP —M2zN Line 03:50 05:23 fault 400 kV VP - MZN line CB at VP End tripped on over current at 03:50 Hrs
400 kV 10.08.2023 10.08.2023 00 Hrs 55 |Transmission line on 10.08.2023, due to tripping of 400 kV ALK - MZN line and excess power
VP — ALK Line 05:28 06:23 Mts fault flow, resulting in tripping of running units 1, 2, 3 & 4 at 03:50 Hrs After
. 10.08.2023 10.08.2023 02 Hrs 16 | Transmission line [receiving line charging codes, 400 kV VP-MZN line CB closed at VP end at
Unit - 1 03:50 06:06 Mts fault 05:23 hrs on 10.08.2023. Units 1, 2, 3 & 4 were synchronized with grid at
—106:06 hrs, 05:52 hrs, 05:40 hrs & 05:48 hrs respectively on 10.08.2023.
Unit - 2 10.08.2023 | 10.08.2023 | 02Hrs 02 |Transmission line|after receiving opening codes, 400 kV VP-ALK Line was opened at 05:28
03:50 05:52 Mts fault Hrs and on receipt of charging codes, 400 kV VP-ALK Line was charged
. 10.08.2023 10.08.2023 01 Hrs 50 | Transmission line |from ALK End at 06:22 Hrs & CB at VP End was closed at 06:23 Hrs on
Unit -3 03:50 05:40 Mts fault 10.08.2023
Unit - 4 10.08.2023 10.08.2023 01 Hrs 58 |Transmission line
03:50 05:48 Mts fault
vp fOA?Li}((VLine 18'?2‘32?23 19‘102,'12223 22 ,\H/IE 38 Tra"S”f";iS”'O” €| 400 KV VP-ALK Line tripped on Y-B Fault (Dist. 56.60 km) at 1637 Hrs on
) ) 18.08.2023, resulting in tripping of all running Units 1, 2, 3 & 4 at 1637 Hrs,
Unit - 1 18.08.2023 | 18.08.2023 | 01 Hrs 43 |Transmission line |[due to non-availability of Power Evacuation.
nit - 16:37 18:20 Mts fault After Charging 400 kV VP-MZN Line at 1748 Hrs, Units 1, 2, 3 & 4 were
—————synchronised with grid at 1820 Hrs,1804 Hrs, 1808 Hrs & 1753 Hrs
Unit - 2 18.08.2023 18.08.2023 | 01 Hrs 27 |Transmission line |regpectively on 18.08.2023.
16:37 18:04 Mts fault also after receiving line charging codes of 400 kV VP - ALK line, 400 kV VP
. 18.08.2023 18.08.2023 01 Hrs 31 | Transmission line |ALK line was charged from ALK end at 15:14 hrs and CB of VP end was
Unit - 3 16:37 18:08 Mts fault closed at 15:15 hrs on 19.08.2023.
400 kV VP-MZN Line Shutdown was availed by UPPTCL from 1612 Hrs to
Unit - 4 18.08.2023 18.08.2023 01 Hrs 16 | Transmission line (1748 Hrs on 18.08.2023.
16:37 17:53 Mts fault
Unit — 3 tripped (QSD) due to TSLG major fault at 23:09 hrs on 20.09.2023.
Unit - 3 20'08.'2023 21 '08"2023 01 Hrs 36 Governor After attending the fault Unit - 3 was synchronized with grid at 00:45 hrs on
23:09 00:45 Mts
21.08.2023.
400 kV VP - M2N line CB at VP End tripped on Y-N fault and auto-reclosed
400 kV 22.08.2023 22.08.2023 00 Hrs 38 |Transmission line|at 07:15 Hrs at VP end but CB did not clos at MZN end on
VP — MZN Line 07:15 07:53 Mts fault 22.08.2023,after receiving charging code 400 kV VP - MZN line CB at MZN

end closed at 07:53 at MZN end.on 22.08.2023.
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400kV VP-MZ2N line tripped at VP end on receipt of direct trip command

9 400 kV 22.08.2023 22.08.2023 00 Hrs 30 |Transmission line |from MZN end at 18:35 hrs on 22.08.2023.
VP — MZN Line 18:35 19:05 Mts fault After receiving line charging codes, CB of VP-MZN line was closed at VP
end at 19:05 hrs on 22.08.2023.
400 kV VP- MZN line CB tripped at VP end on receipt of Direct Trip
10 400 kV 23.08.2023 23.08.2023 01 Hrs 09 |Transmission line|[Commond (DTR) at 09:59 Hrs on 23.08.2023.
VP — MZN Line 09:31 10:40 Mts fault After receiving line charging codes, 400 kV VP - MZN line CB at VP end
closed at 10:40 Hrs on 23.08.2023.
. 15.03.2024 15.03.2024 02 Hrs 40 | Transmission line 400. kV VP-MZN and 400 KV VP- ALK Lin.es -tripped dug to bu§ bar
Unit - 1 02:49 05:29 Mts fault protection operated at 0249 Hrs resulting in tripping of running Units 1 & 3
' (U#4) on 15.03.2024.
. 15.03.2024 15.03.2024 02 Hrs 40 | Transmission line 400 KV VP -ALK Line was restored at 0519 Hrs & Plant Generation
1 Unit- 3 02:49 05:29 Mts fault resumed at 0529 Hrs on 15.03.2024.
' (U#4) Shutdown of 400 kV VP-MZN Line is availed by VPHEP, as foul smell was
400 kV 15.03.2024 | 19.03.2024 | 112 Hrs 25 | Transmission line|observed in the B phase compartment of Circuit Breaker, from 1238 Hrs on
VP — MZN Line 02:49 19:14 Mts fault 15.03.2024 for inspection and attending the fault. A foul smell was
400 kV 15.03.2024 | 15.03.2024 | 02 Hrs 30 |Transmission line| observed in the B- phase compartment of Circuit Breaker at VPHEP end.
VP — MZN Line 02:49 05:19 Mts fault After renlacement of B — phase nole of circuit breaker 400 kV VP-MZN line
400 kV VP-MZN line tripped and Auto Reclosed at VP end but tripped at
MZN end at 22:59 Hrs on 29-04-2024.
After receiving S/D codes for 400 kV VP-MZN line, C.B was opened at VP
end at 00:11 Hrs on 30.04.2024.
" 400 KV 29.04.2024 | 30.04.2024 | 01Hrs47 |Transmission line |00 KV ALK-MZN line tripped as Bus Bar protection operated at MZN end
VP - M2N Line 22:59 00:46 Mts fault atl 09.16 Hrs on 30 04. 2024. but C.B did not opelnecljlat VP end, resuItlng in
tripping of running Unit-2 (QSD) due to non-availability of power evacuation
system.
400 kV VP-MZN line was charged from MZN end at 00:45 Hrs and C.B at
V.P end was closed at 00:46 Hrs on 30-04-2024.
Unit-02 was svnchronised with arid at 00:48 Hrs
400 kV VP-M2N line tripped and Auto Reclosed at VP end but tripped at
MZN end at 22:59 Hrs on 29-04-2024.
After receiving S/D codes for 400 kV VP-MZN line, C.B was opened at VP
end at 00:11 Hrs on 30.04.2024.
... 1400 kV ALK-MZN line tripped as Bus Bar protection operated at MZN end
13 Unit - 2 30'83_'12524 30'83,‘3324 00 ,\H/IE 32 Transr}‘;ﬁt'o” iN€ | 1t 00:16 Hrs on 30-04-2024. but C.B did not opened at VP end, resulting in

tripping of running Unit-2 (QSD) due to non-availability of power evacuation
system.

400 kV VP-MZN line was charged from MZN end at 00:45 Hrs and C.B at
V.P end was closed at 00:46 Hrs on 30-04-2024.

Unit-02 was synchronised with grid at 00:48 Hrs.
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400 kV VP - M2N Line tripped on R—N fault (Dist-213.84 km) at 01:54 Hrs
on 02.05.2024.

14 VP —4I(\)/IOZEVLine 02'815_'52224 02'33_5324 18 II\-I/IE 08 Transn;;sl,;on line After receiving charging codes 400 kV VP - MZN Line charged from MZN
) ’ end at 20:01 Hrs and CB at VP end closed at 20:02 Hrs on 02.05.2024.
(400 kV VP - ALK Line remained in service)
400 kV VP - M2N Line tripped on Y—B fault (Dist-39.71 km) at 19:12 Hrs
400 KV on 04.05.2024. 400 KV VP-MZN Line was under shut down from 20:34 Hrs
1s VP - M2ZN Line 04.05.2024 05.05.2024 16 Hrs 16 | Transmission line |on 04.05.2024( Shut down availed by UPPTCL). 400KV VP-MZN Line was
19:12 11:28 Mts fault charged from MZN end at 11:27 Hrs. and CB at VP end was closed at
11:28 Hrs on 5.05.2024.
(400 kV VP - ALK Line remained in service)
Unit- 03 tripped (QSD) at 16:44 Hrs on 09.05.2024 due to TSLG Major
16 Unit-3 09'05_'2024 09'05-'2024 01 Hrs 10 Breakdown Fault (Governor). After attending Fault Unit-03 Synchronized with Grid at
16:44 17:54 Mts
17:54 Hrs
17 400 kV 31.05.2024 31.05.2024 00 Hrs 00 Breakdown 400 kV VP-MZN line tripped and Auto Reclosed at 16:03 Hrs on
VP - MZN Line 16:03 16:03 Mts 31.05.2024.
400 kV VP - MZN Line tripped on Y—N fault (Dist-160.90km) at 18:13 Hrs
on 01.06.2024. After receiving charging codes 400 kV VP - MZN Line
18 Lk . 01 '06_'2024 01'06.'2024 00 Hirs 50 Breakdown charged from MZN end at 19:03 Hrs and CB at VP end closed at 19:03 Hrs
VP - MZN Line 18:13 19:03 Mts
on 01.06.2024.
(400 kV VP - ALK Line remained in service)
400 kV VP - MZN Line tripped on Y—B fault (Dist-93.21 km) at 14:40 Hrs
on 05.06.2024. After receiving codes 400 kV VP - MZN Line charged from
19 400 kV 05.06.2024 05.06.2024 05 Hrs 22 Breakdown MZN end at 20:01 Hrs and CB at VP end closed at 20:02 Hrs on
VP - MZN Line 14:40 20:02 Mts 05.06.2024.
(400 kV VP - ALK Line remained in service)
Legends

For Transmission Lines

For 1, 2, 3, 4 Units
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Annexure-VII
T fSre-sfar (TR WRBR BT IeIH) 7"‘""
GRID-INDIA  GRID CONTROLLER OF INDIA LIMITED o

(A Government of India Enterprise)
[formerly Power System Operation Corporation Limited {POSOCO}]

AT HR Yo Fex / National Load Despatch Centre
HrEfey : &§1-9, quH o fadit o, Hge $EiegNe oA, HeaiRar @x|, 98 el - 110016

Office : 1%'and 2™ Fioor, B-9, Qutab Institutional Area, Katwaria Sarai, New Delhi -110016
CIN : U40105DL2009G0I1188682, Website : www.grid-india.in, E-mail : gridindiacc@grid-india.in, Tel.: 011- 42785855

Hawl: Grid-India/NLDC/2024/August/ famtes: 21.08.2024
qary,

[1] Member Secretary, Northern Regional Power Committee, 18-A, Qutab Institutional Area, Shaheed Jeet
Singh Marg, Katwaria Sarai, New Delhi-110 016

[2] Member Secretary, Eastern Regional Power Committee, 14 Golf Club Road, Tollygunje, Kolkata-
700033

HElea/MEIEaT,

faw@/Subject: 220%ﬁaﬁtmﬁmﬁmaﬁmaﬁaﬁm-mmﬁﬁﬁﬁnﬁ§wm%mﬁ
St

Notifying violation of protection standard in case of tripping of the Inter-Regional lines of
voltage class 220 kV and above

220 T 31 3Ed e iieest nf it siaw i emaet oy Feftfr 35 ey B forge wferRar, 2010 F fire A
ﬁmqa?rwﬁ%aa@nmﬁw%f@ammﬁﬁafﬁm%mw%:

This has reference to violation of protection standard in case of tripping of Inter Regional Lines of voltage class
220 kV and above. As per section 3.e of Grid Standards Regulation of CEA, 2010, fault is to be cleared within
the following time:

.-/ | ATHAT YO Ao (hat ARTHTH)/ | WTee (HaTHT T TRy aug (Tt Tehg)/

SL. No. | Nominal System Voltage in kV rms Maximum time of fault clearing in msec

1 400 100
2 220 160
e 2024m%mzzoﬁaﬁmaﬁsﬁaﬁmaﬁaﬁmﬁﬁnmﬁﬁ%ﬁaﬁwaﬁm

The list of tripping of Inter Regional Lines of voltage class 220 kV and above, during the month of July 2024 in
which violations have been observed is enclosed. It has been observed that fault had not cleared within specified

owners of mentioned lines/substations may be advised to take suitable actions.

HYATG, a4,

(AT i)
SUETIEYS, AUTLNF.
Hﬁﬁ-‘rﬁlﬁlﬂ@f:
1. e P, et dsfr v S s/ gl e st S S

gofiget Hratad : g ae, -9, FIT FEITIITE aRa, weaRar @vg, 7€ Redlt - 110016
Registered Office : First Floor, B-9, Qutab Institutional Area, Katwaria Sarai, New Delhi -110016




Violation of Standards in case of tripping of Inter-Regional fines for July 2024

. .. ) Regidns Tripping Date and Brief Reason/ Restoration Date Far:| _ Clef'.arlng.'l:lme
S.No. Name of Transmission Line i . - {in mséc as per
' fnvolved Time Relay Indication and Time . o

' nearest PMU)
1 400 kv 8Biharsariff - Sahupuri | ER/NR 10-Jul-2024 15:54 Y-N Phase 10-Jul-2024 17:53 520
2 400 kV Biharsariff - Sahupuri [t ER/NR 10-Jul-2024 15:54 Y-N Phase 10-Jul-2024 17:54 ‘520
3 400 kV Biharsariff - Sahupuri | ER/NR 10-Jui=2024.18:37 Y-N Phase 10-Jul-2024 23:03 ~ 520
4 400 kV Biharsariff - Sahupuri Il ER/NR 10-Jui-2024 1837 Y-N Phase 10-Jul-2024 23:02 520

Nate: Fault clearing time calculated as per nearest PMU voltage

o\




15:54:36.560,
355

—R-Phase Y-Phase B-Phase

Biharsariff - Sahupuri D/C at 15:54 hrs of 10 - Jul - 2024
413

3-Phase Voltage PMU of Biharshariff Bus for tripping of 400 kV

15:54:36.040,

kV
420
410
400
390
380
370

360
350
340
330
320

ov0°LE-¥S-ST
096°9¢€-¥5-S1
088°9¢-79-91
008°9¢:-1S-ST
0CL'9¢-7S:S1
0v9°9¢-vS-ST
09S9°9¢€:¥5:G1
081°9¢€-¥S-S1
00t°9¢€-¥S-S1
0C€'9¢€-7S-S1
OvC'9E-vS-ST
091°9¢-¥S:S1
080°9¢€-¥S-S1
000°9¢€-¥S-S1
0¢6°G¢E-7S-S1
Or8°SE-1S-ST
09/4°G¢E-¥S-S1
089°G9¢E-1S-ST




18:37:02.560
, 351

B-Phase

Y-Phase

Biharsariff - Sahupuri D/C at 18:37 hrs of 10 - Jul - 2024
—R-Phase

3-Phase Voltage PMU of Biharshariff Bus for tripping of 400 kV

, 409

18:37:02.040

kv
420
400
380
360
340
320
300

096°C0-LE-81
088°C0-LE-81
008°C0-LE:8T
0CL°C0-LE:8T
0v9°C0-LE:8T
095°C0-L€-81
081°C0-LE-81
00t°C0-LE-81
02€°C0-LE-81
OvC'C0-LE:8T
091°¢C0-L¢€:8T
080°C0-L£¢€-8T
000°C0-L€-81
0¢6°T0-LE-81
Ov8°T10-LE-81
094°T0-LE-81



RAJASTHAN RAJYA VIDYUT PRASARAN NIGAM LIMITED
[Corporate Identity Number {CIN): U40108RJ20005GC016485)
Regd. Office: Vidyut Bhawan, Janpath, Jyoti Nagar, Jaipur-302005

OFFICE OF THE CHIEF ENGINEER (LD)
Corihad Compony  New Prasaran Bhawan, TCC Building, Heerapura. Jaipur Tel. No. 0141-2948293
E-mail: celd@vpn.co.in website. www hitp //feneérgy.rajasthan.gov.in/rveni

No. RVPN/ CE (LD)/SE(SOLD)/XEN-III/ F. / D. |3% Jaipur, D-IZ-IOSP-"‘I-.‘_

The Member Secretary
NRPC, New Delhi

Sub:- Agenda ltem for inclusion in next Protection Sub-Committee (PSC) meeting-
Regarding tripping of 400/220 kV. 315 MVA ICT at 2x600 MW Kalisindh Thermal

Power Station, Jhalawar on Sensitive Earth Fault Relay.

On the above captioned subject. it is intimated that Sensitive Earth fauit
protection (SEF) is used on 400/220kV . 315 MVA ICT at Kalisindh with tripping
mode, and recently few tripping occurred on 400/220 kV, 315 MVA ICT due to SEF
Protection (details attached) causing a large area disturbance ie. Jhalawar,
Bhawanimandi & Aklera.

So. in view of above a Agenda Item is enclosed herewith for including the above

issue in upcoming PSC Meeting Agenda.

Encl: As above

(Manish Athaiya)
Chief Engineer (LD)
RVPN. Jaipur
Copy to the following for information and necessary action :-
1. The Chief Engineer(MPT&S). RVPN. Jaipur.
2. The Chief Engineer, Kalisindh Thermal Power Station, RVUN., Jhalawar.
3. The Superintending Engineer(Prot.Engg.). RVPN. Jaipur
4. The Superintending Engineer(Elect./Operations), Kalisindh Thermal Power Station,
RVUN, Jhalawar.

Signalkie.

Digitally signed %¥
Designatio hi
Date: 2024, '42:45 |1ST

¢ ikaj Ret




Agenda :-Sensitive Earth Fault relay (to be kept on Alarm Mode only]) of 440/220KV
315SMVA ICT at 2X600MW Kalisindh Thermal Power Station, Jhalawar

1, It is to inform that 220KV GSS Jhalawar, Bhawanimandi and Aklera supply is presently fed
radially through{400/220 KV,315 MVA ICT)Kalisindh Generating Station (KSTPS).

2. SEF (Sensitive Earth Fault) protection is used in 440/220KV 315MVA ICT with tripping mode
having time 1.5 Sec. {DT)

3. Recently few tripping occurred on 440/220KV, 315MVA ICT on SEF (Sensitive Earth Fault)
Because of jumper snapping {Broken Conductor} in 220 KV lines. Due to this, supply of
targe area having 03 Nos. above 220 KV GSS & connected 132 KV GSS disturbed.

4. SEF Protection may operate because of unbalance current that due to broken conductor
of 220 kV line.The RVPN has enabled broken conductor protection in 220 & 132 KV lines
on alarm mode. In case any alarm observed, the line shall be manually tripped after
checking current in all phases.

5. SEF relay is connected on neutral CT having CT ratio 500/1 and current plug setting is
0.1A {i.e. 45.4 Amp only), TMS — 1.5 Sec. DT mode.

6. At Kalisindh Thermal Power Station, Jhalawar the backup protection is also available on
ICT which may take care of unbalance current in case of jumper snapping or actual
phase to earth fault.

7. Such protection with tripping mode is nowhere used in RVPN Transmission system, this
protection (SEF) is also not included in the recent Protection Philosophy.

8. Therefore Please arrange to disable tripping through SEF relay or increase the setting
from existing value & keep it on alarm mode only for 440/220KV, 315MVA ICT at Kalisindh
Thermal Power Station, Jhalawar.



EHV Trippag datails on 210 KV GSS thalawar

NAME OF | MAME OF Tripping Tripping kelay Indicarion
S.HO. CIRCLE ) Mae of Line Date Time Closing Date | Closing Time Remarks
PWR End B Mandi End Fatpg End
Do t0 jumper open &t 220 KV
SEUEQ) | o opkvass 22::;:»_:» Fwm-Alkiera Now, Supply
1 RPN Jha B |"23.I)2.1024 &:50 2302 2024 14:56 Supply Fail Supply Fail ICT Tripped on SEF alfected at 220 XV GS5
KOTA Line hatywar, 120KV
Shawanimandl, Aldara G55
Duar tx) anmpeat e Bt 220 KV
SETRO) 220 KV IWR- Akura-CTPS e #t loc. No.
2HIKV G55 KATPPI- . - 139, Supply stiected st 220 XY
. 2024 311 $ Fadl F
1 kﬂ\;:: hal nimandi 07.07.2024] 22405 07.07.202 Supply Fail upphy ICT Tripped on S€ as5 . T0KV
Line Bhrwandmandt, Aklera, Kawal
a5




. RAJASTHAN RAJYA VIDYUT PRASARAN NIGAM LIMITED
i [Corporate Identity Number (CIN): U40109RJ2000SGC016485)
Regd. Office: Vidyut Bhawan, Janpath, Jyoti Nagar, Jaipur-302005

OFFICE OF THE CHIEF ENGINEER (LD}

AN IR0 2012015 New Prasaran Bhawan, TCC Building. Heerapura, Jalpur Tel. No. 0141-2948293

E-mail: celd@mvpn.coin website, www hitp-/f/energy. rajasthan.goy in/rvpnl
No. RVPN/ CE (LD)/ F. / D.148 Jaipur, dt. 2.0}08}261Y

\%“lember Secretary

NRPC. New Delhi

Sub: - Agenda ltem for inclusion in next Protection Sub-Committee (PSC) meeting — regarding excessive
trippings of SPS on 400/220kV 2X315 MVA ICT’s at STPS Suratgarh
Ref:- MoM of 49" PSC meeting held on 25.1.2024

On the above captioned subject. it is submitted there was excessive trippings on SPS al
400/220kV 2X 315 MVA ICT's at STPS. Suratgarh causing a large area disturbance. SPS of 400/220kV
20315 MVA ICT s at STPS Suratgarh was approyed in (he 49" PSC meeting held on 25.1.2024.

So. in view of above a Agenda item is enclosed herewith for including the abov. issue in

upcoming PSC Meeting Agenda.

Enck: 1. Agenda item for upcoming PSC.
2. Detail of tripping on ICT’s dug 1o 8PS,

{Manish Athaixa)
Chief lingineer (LL»)
RVPN. Jaipur
Copy to the following for information and necessary action :-

L. The Chief Engineer(MPT&S). RVPN. Jaipur.

2. The Chief Engineer. STPS. RVUN. Suraigarh.

3. The Superintending Engineer(Prot.l-ngg.). RVPN. Jaipur

4. The Superintending Engincer{Elect. Operations). S'TPS. RVUN. Suratgarh
5. The Superintending EngineeriMPT &S$3.RYPN. Bikaner.

Chie Engineer{L.D)
RVPN. Jaiwr

Signature yalid

RajKa) Ref
9818344 Digite ly signed by h Athaiya
2 Designation gEhi ineer
Date: 2J24. '46:46 |ST




AGENDA NOTE FOR EXCESSIVE SPS TRIPPING OF 2X315 MVA, 400/220 KV

ICT’s AT STPS SURATGARH

Ref.:-(1) MoM of 49™ PSC of NRPC held on dated 25.01.2024.

(1) Recently the SPS on 400/220 KV, 2X315 MVA ICT’s at STPS Suratgarh has been
commissioned on dated 06.05.2024 to meet out the N-1 contingency .

(2) Excessive interruptions (i.e. 39 Nos w.e.f. 18/5/24 to 22/7/24) has been observed
due to operation of newly commissioned SPS at STPS Suratgarh since
commissioning and a large load approx. 150 MW was affected due to same.

(3) After analysis of trippings it is observed that these trippings were due to operation
of Over Current element of relay either by gradual overloading, poor power factor,
poor voltage profile, Traction load etc. or some other reasons instead of “N-1
contingency”.

(4) After analyzing fault records /DR & discussion with RVUN officials, It is found that
the present settings of Over current protection element of numerical relay used for

SPS initiation is "Any one Phase" on full Load current.
(5) It is recommended to update in the existing approved SPS scheme of STPS

Suratgarh to avoid the power supply disturbance caused by gradual overloading
instead of “N-1 Contingency”.

a. To update the settings of over current element used for SPS start on “ALL
Phase” instead of “Any Phase”. As in most of the trippings, there is very
much unbalance between the phases and the same may cause undesired
initiation of SPS.

b. To update the Current Setting {I>) from full load to 125 % of load on each
ICT as per thermal capability of each ICT’s,

¢. To incorporate C.B. status in the tripping circuit of SPS on each 220 KV lines
at both end to avoid unnecessary trippirg ..

d. To Split the first stage of tim: delay of 1.0 sec (approx load relief of
150MW) at 220 KV GSS Bhadr - by provic ing timer with 0.85 Sec { with load
relief of 20 MW} and with 1.0 S ¢ { with Ic ad relief of rest 140 MW).

Signature

Digitally signed by
Designation 4Chi
Date: 2024. 46:46 I1ST

Hay' aj Ref
T 318344




DATE-22.07.2024

Detaiis of Phase wWise Loading of 400/220 KV,2X315 MVA ILTc of STPS SBuratgarh at the time of trippings

Summation of Main & TIE CT 4004220 KV ILT-
TIMING 400/220 KV ILT-IALT-H{400 KV Sikde) TIE CT
IALT-)I{400 KV Side)
SANO| ILT-KILT-N
DATE Angle Angle Angle Angle Angie Angle Angle Angle
FROM |R-PH| (Deg) |v—PH| (Deg) |8-PH| (Deg} | R-PH | (Deg) jY-PH| (Deg)} | B-PH | (Deg) {R-PH| Angla {(Deg) |Y-PH| (Deg) | B-PH| (Deg)
i ILT-2 18.05.2024 1 1:34:19 | 500 | 47.9 | 495 | 283.3 | 477 | 168.1 58 2409 | 41 1397 30 8.3 444 | A7.83494156 | 511 | 19.948| 450 ; 89,858
556 | 2216 | 399 | 928 | 421 | 3548 | 43 2347 | 24 | 1745 | 1.773| 185.7 | 593 | -81.14207438 | 423 | -82.89| 423 | -11.33
2 ILT-2 21.05.2024 1 13:26:30 -
4706 1 2216 | 394 | 928 | 415 | 3541 44 2347 24 | 1745 | 4.252] 1857 | 508 | -80.73201164 | 418 | -82.89| 419 | -51.4
111015 44 189 | 453 | 76.1 | 457 | 313.2 | 0959 52.8 50 | 3274 | 27 2023 ;: 441 | 29.01411956 | 503 | 40,053| 442 | -52.12
3 ILT-2 30.05.2024
10:50:35 | 445 | 344 | 459 | 231 | 460 108 | 1.248 | 424 53 | 1218 30 | 356.3 | 446 | 89.74701399 | 415 | -88,54 | 430 | 67.489
ILT-1 31.05.2024 | 16,0554 | 442 | 260 | 468 | 133.2 | 454 | 156 [0.928| 166.1 | 53 | 2475 a5 134.5 | 443 | 4305640942 | 490 | 77.595| 485 | -8.096
4
IL1-2 31.05.2024 | 15:26:56] 443 | 104.7 | 438 | 3508 | 438 | 22756 | 1.055 | 123 45 | 2658 23 164.6 | 443 | 58.99044884 | 394 | -59.49| 461 | 74.505
-1 ILT-2 01.06.2024 | 12:42:56 | 441 | 2005 | 455 | 179.8 | 466 | 569 | 0.775 | 3566 | 67 75.7 5t 305.5 | 440 | 8441121767 | 395 | 45.813) 420 | 17.328
10:1059| 412 | 747 | 511 | 3237 | 517 | 197.4 | 1.015 | 343.1] 85 | 1887 57 384 | 412 | 40.14350388 | 426 | 5.6345| 500 | -35.96
6 ILT-2 02.06.2024
12:47:311 452 | 2956 | 495 | 1806 | 497 | 548 | 0.926 | 2698 57 e X ) L] 2148 | 453 | 16.55990178 | 492 | 81.005( 457 | 68.456
7 ILT-2 03.06.2024 1 11:57:58 | 452 43 | 470 | 250.6 | 469 | 125.2 | 1,059 | 2753 | 48 | 127.9 12 | 337.9 | 453 | 66.47012106 | 423 | -40.53| 476§ -27.72
14:01:14| 452 | 1897 ; 488 | 666 | 480 | 3103 | 0.¥7 281 K] 208.6 ag 1353 | 452 | 66.10521639 | 457 | 33.024| 513 | -37.72
a ILT-1 04,06.2024 | 15:04:53 | 456 | 2568 | 406 | 1349 | 493 80 0784 ; 27293 35 | 2931 4 126 | 455 | -46.51278688 | 512 1 -7.272| 489 | 83.424
15:37.30| 452 | 358.5 ! 489 | 236.3 | 484 | 119.7 [ 0.938 | 2854 | 34 ; 284 M 314.4 | 451 | 20.62588407 | 518 | 37.012| 518 | 18.009
9 ILT-1 05.06.2024 | 11:19:47¢ 450 | 807 | 484 | 316.9 | 482 { 2004 | 0.706( 119.7 | 39 885 33 235 | 450 | -56.14399333 § 462 | -26.87 501 | -41.04
10 ILT-1 06.062024 | 16:18:22| 4551 26521 498 | 1433 | 489 | 265 | 0.776| 2004 | 37 | 3128 | 44 | 2221 | 455 | 7475058303 | 535 -70.09| 520 ( 81.889
1% ILT-1 10.06.2024 | 14:56:14 | 453 | 2483 | 501 | 127.8 | 506 9.6 0569 | 1822 40 3012 55 2024 | 452 | 6.558036086 | 469 | -60.41| 487 | 4.0366
14;14.07 | 454 g 504 | 1925 | S03 j 753 0726 2563 45 25 57 2656 | 454 | -9.208858114 | 522 | 44.819| 493 | 0.8312
1? v 11 DR 2074




16:15:00 | 454 | 7.4 | 506 | 2464 | 507 | 128.1 | 0894 | 3033 [ 46 | 526 | 53 | 3126 | 455 | 64.05146432 { 533 |81.787| 474 | -35.57
ILT-1 1:00:44 | 455 [ 208 | 464 | 1463 | 464 | S0 (0973 | 2135 16 | 284 | 11 | 273 | 454 | -25.89667527 | a78 | -78.6 | 474 | -30.07

13 12.06.2024
ILT-2 13113 | 456 [ 896 | 452 | 311.8 | 452 | 1808 [ 1154 | 332 | 17 | 2232] 10 | 2283 | 456 | 27.92583005 | 466 |43.583| 450 | 75.635
11:36:48 | 450 | 1958 | 478 | 724 | 474 | 3156 | 0.717 | 1339 [ 28 | 2059 | 27 | 1498 | 450 | 58.586845%, | 479 111.553| 454 | 80.34
11:64:49| 450 | 1711 | 478 | 475 | 473 | 2007 | 1379 | 115 | 28 | 180 | oo ! 1213 | 451 | 83.38382537 | 502 |23.228| 498 | -83.39
12:34:26 | 440 | 1833 | 426 | 60.3 | 482 | 3009 | 0617 | 99.8 | 30 | 191 | 25 | 1284 | 440 | 6223846775 | 496 [31.651| 458 | 4050

14 ILT-1 13.06.2024
14:59:39 | 450 | 351.2 | 486 | 227.8 | 480 | 1106 | 0.903 | 2636 [ 33 | 15 | 33 | 2052 | 451 | .37.68131558 | 500 | .85.28| 457 | 39,75
16:06:09| 452 | 226 | 496 | 2581 | 478 | 1407 | 062 | 281 | 35 | 458 | 33 | 3224 | 452 | 34.82022135 | 506 | 31.894| 507 | 40.31
16:49:19| 452 | 237.1 | 493 | 113.9 | 489 | 356.2 | 0.963 | 1821 [ 38 | 2652 | 39 | 171.2 | 452 | 84.95135716 | 527 | 47.985| 453 | 67.045
15 ILT-1 16,06.2024 | 12:47:52| 450 | 2726 | 470 | 1514 | 469 | 325 | 0669 | 1871 | 17 | 2808 | 15 | 2101 | 449 ] -41.11708148 | 456 | 33.384| 464 | 60.359
16 ILF-1 17.06.2024 | 19:56:07 | 468 | 317.5 | 470 [ 1943 | 472 | 77.5 | 082 | 2881 23 | 2882 | 15 | 278.2 | 458 | 11.50265258 | 492 | -28.34 | 486 | -60.2
ILT-1 12:46:381 454 | 142.8 | 464 | 198 | 463 | 2644 ; 0977 [ 1023 | 19 [ 1222 | 21 | 1388 | 453 | 81.79603006 | 450 [56.725| 456 26,530

17 18.06.2024
ILT-1 134212 [ 454 | 148.1 | 471 | 247 | 471 | 2688 | 0348 | 92.1 1355 | 14 | 105.6 | 455 | 25.56067315 | 452 | -27.64 | 485 | -78.63
ILT-1 15:14:03 | 468 | 74.1 [ 483 | 3133 | 501 | 1968 | 0821 | 228 202 | 469 | 744773637 | 487 | -53.22 ) 526 | -66.36
18 ILT-1 [ 19.06.2024 | 16:40:25 | 454 | 207.3 | 476 | 831 | 470 | 325.8 | 1.006 | 1228 | 35 117.6 | 453 | -2.625290522 | 503 |83.908] 484 | -54.91
ILT-1 16:44:01] 464 | 3055 | 485 | 1787 | 464 | 631 | 0789 | 2240 | 37 2099 | 464 | 43.94656408 | 467 | -17.37 | 450 | 17.379
19 ILT-1  [2p0p2024 | 11:46:09( 451 [ 319.2 | 490 | 198.3 | 497 | 807 | 1.024 | 2451 | 30 | 115 | 48 | 277.7 | 451 | -71.06196827 | 487 | 25.256| 469 ' o156
20 ILT-1 384.9| 316 (8608 313.15) 2881 | 1487 |45.752) 326.1 [30.68| 263 [154.14] 3277 | 418 | 5.998002923 | 844 | -56.11 | 2727|60.111

05.07.2024 | 10:55:25
21 ILT-2 42811 439 |8852] 3394 | 2610| 171.6 | 42175| 167.4 |31.72| 2281 | 15427| 160.9 | 406 | -9.657452906 | 879 |8.2034 | 2504 | -71.43
2 LT-2 490.4 Fpm185] 351 |4296( 2765 | 26868] 3533 [2507( 3182 |15.254] 2823 | 497 | 22.40212085 | 442 | 32216 443 |1.3667
19.07.2024 | 13:33:34

2 fLT-1 43%7 784.4 | 440 | 1617 | 457 | 497 [27148] 306.2 |24.82| 2736 |15.492| 2353 | 411 | -84.36192835 | 450 | 81.782| 442 | -32.89
24 ILT-1 |20.07.2024 | 1215:09| 479 | 3428 | 520 | 219.9 | 520 | 1025 [38146| 1975 [60.75) 438 |79.196| 30t4 | 507 | 17.93738774 | 580 | -1.678 | 480 | -75.05
25 ILT-2  |opg72024 | 15:54:48 | 461.1] 2634 | 4455( 1443 [4345] 224 |19807] 1982'|3761| s0.8 [25230| 2 | 447 408 | -11.73 | 437 [18.797

-30.08507506




Annexure-X

SUB:Comments of RVUNL, STPS for the Agenda raised by RVPNL regarding SPS on 2x315MVA, 400/220KV
ICTs at STPS, Suratgarh

Ref.:

(1) MOM of 49t PSC of NRPC held on 25.01.24
(2) Agenda submitted by RVPNL vide letter No. RVPN/CE (LD) /F. /D.148 dtd 20.08.24 (Enclosed)

On the above cited subject and references, pointvise reply of RVUNL, STPS on the agenda SPS on 2x315MVA,

400/220KV ICTs at STPS, Suratgarh submitted by RVPNL to NRPC are as under:

S. RVPN proposal RVUN Comments
no.
1. To update the settings of | At Generating station the Tripping /alarms of over-current/overload
over current element protections on all the electrical equipment i.e. Generator, Transformer,
used for SPS start on “All HT Motors, feeders, LT Motors etc always operates on any phase
phase” instead of “"Any basis. Being Generating station it is necessary to initiate alarm as well to
phase”. As in most of the | isolate the faulty element at the first instance to protect the equipment
trippings, there is very and curb major damage so as to avoid its downtime and loss of
much unbalance between | generation. The proposal may be considered to be dropped.
the phases and the same
may cause undesired
initiation of SPS
2. To Update the current Presently, Over current setting for ILT is 110% i.e. 500A and setting of
setting (I>) from full load | SPS is 100% FLC i.e 460A (approx).
to 125% of load on each If SPS is to be operated at 125% of FLC then ILT shall trip first on
ICT as per thermal overcurrent protection before the operation of SPS.
capability of each ICT's.
3. To incorporate CB status Once the RVPNL suggestion at point no 4 is implemented then there will
in the tripping circuit of be no need to execute point no.3.
SPS on each 220 KV lines | Besides this, RVUNL also suggest to install underpower relay at the GSS
at both end to avoid end rather than to interlock of breaker contacts as the chances of
unnecessary trippings. malfunctioning of breaker contacts are more. However, this type of SPS
scheme is already in function at various Generating Stations/GSS. So,
RVUNL request to NRPC to provide guidance/ elaboration on this matter.
4 To Split the first stage of | Agreed but RVUNL, STPS suggest to implement this bifurcation of load
time delay of 1 sec relief at each stage/GSS i.e. Bhadra, Halasar and Sriganganagar because
(approx load relief of lines are not always in service.
150MW) at 220 KV GSS
bhadra by providing timer
with 0.85 sec (with load
relief of 20 MW) and with
1 Sec (With load relief of
rest 140 MW)

Dy. Chief Engineer (Elect.)
RVUN, SSTPS, SURATGARH




Annexure-XI|

Status of Bus bar protection

Expected date of

Constituent i Status of Bus bar N
Name of Station rotection(as reported) revival(as
Name p P reported) Present Status
;20 Kv Sub;tatlc:(n, Blocked due to more
amnagar, Roorkee elements added at 220
220 KV Sub Station, SIDCUL, KV Voltage level.
Haridwar
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 |BudBet 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 Badshahg | lled and Operational Commissioned on 20.02.2023
220kV 5/Stn Sec-52A, Gurgaon Not Installed 31.12.2024 Panel has been installed. Commissioning pending due to non- availability of shutdown.
220kV S/Stn Sec-1 I lled and Operational Commissioned on 26.02.2023
220kV S/Stn Panchgaon Installed and Operational Commissioned on 05.01.2024
220KV $/Stn Rewari Not Installed 31.03.2025 Mater-|a| is not allocated so far. Installation will be carried out after allocation of
material.
31.10.2024
Panel has been installed. Work in progress on turnkey basis.
220kV 5/5tn Narnaul Not Installed Isolators of 220 kV TFs have to be replaced thereafter the work shall be completed.
220kV S/Stn Mohinder Garh Installed and Operational Commissioned on 28.10.2023
220 KV S/Stn Palwal Not Installed 31.12.2024 Panel has been installed. Commissioning is pending.
220 KV S/Stn Rangala Rajpur Installed and Operational 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 31.08.2024 made operational by 31.03.2024.
o . Existing Bus bar panel is of old and obsolete design. New Bus Bar protection
220 kV Nissing Installed but Non-Operational 31.08.2024 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 31.03.2025 Old & Obsolete, Allocation of New BBP and allied material awaited.
31.03.2025
220kV Kaithal Not Installed Control Cable for Bus-Bar Protection Scheme has been drawn from DD Stores, 220kV
Bus-Bar Protection panel is awaited.
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 31.08.2024 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
30.09.2024 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 Installed and Operational Commissioned on dated 27.06.23.
220 KV Fatehabad Installed 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
220 KV Bhuna Installed but Non-Operational one. 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
31.03.2025 i jon i i i i i
220 KV Rania Not Installed Estimate for Bus Bar Protection is sanctioned but C&R panel is not available in
store.
220 KV Bhiwani Not Installed 31.03.2025 Bus BarlProtectlon scheme has been proposed in integrated planning meeting
and requirement of material have been generated in PR.
220kV Madanpur Not Installed 31.08.2024 Mater!al is not allocated so far. Installation will be carried out after allocation of|
material.
220kV Tepla Installed but Non-Operational 31.08.2024 material allocation is awaited.
220kV Rajokheri Installed and Operational 31.03.2024 Made operational on dated 30.05.2024.
220kV Charkhi Dadri Installed and Operational commi: d on 31.01.2023
220kV Samaypur Installed and Operational 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 30.06.2023
220kV Partapur Installed but Non-Operational Jan-23
220kV Bareilly (400/220kV Installed but Non-Operational Dec-23 0ld panel capacity exhausted. New relay panel supplied & need to be
220kV Pilibhit Installed and Operational commissioned on 28.10.2023
220kV Amariya Installed and Operational com| d on 15th July 2023
220kV Sultanpur Installed and Operational col d on 02.03.2024
220kV New Tanda Installed and Operational commissioned on 20.04.2024
220kV Shahjhanpur Installed but Non-Operational 30.06.2024 Cable partially received, work will start_soon
220kV Ajijpur Installed but Non-Operational 1. HV side 220kV CT of 160MVA T/F-1 & 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 31.03.2024
220kV Barahua Installed 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 operational on 28.01.2024
220kV Chandausi Installed and Operational made operational on 13.10.2023
220kV Rasara Not Installed
. 1) Central unit of bus bar protection faulty
220kV Rampur Installed but Non-Operational Jun-24 2) Bus bar relay fefective of 100MVA T/F-li
220kV Sec. - 148, Noida Installed but Non-Operational 31.01.2024 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 operational on 12.10.2023
220kV Dadri Installed and Operational Apr-24 made operational on 23.04.2024
400KV S/S Agra stalled and Operational C issioned 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) | lled and Operational commissioned on 25th August 2023
220kV Boner stalled and Operational commissioned on 19.03.2024
220kV Kasganj (Soron) Installed and Operational
220kV Khair Installed but Non-Operational 30.04.2024 New 160MVA transformer-3 is not configured with bus bar
220kV Kidwainagar Installed but Non-Operational
220kV Chhata Installed but Non-Operational 30.04.2024 New 160MVA transformer-3 is not configured with bus bar
220kV Harduaganj Installed but Non-Operational 31.12.2023
220kV Lalitpur Installed 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, Kaushambi Not Installed Mar-23
220kV substation Fatehpur Installed and Operational Operational
220KkV S/S Bhelupur Not Installed Radial feeder
220kV Hardoi Road, Lucknow stalled and Operational C issioned on 08th October 2023
220kV CG City, Lucknow Installed but Non-Operational 31.05.2024 Agency M/s. Electro Power is decided.
220kV Barabanki Installed but Non-Operational 31.05.2024 Agency M/s. Electro Power is decided. 02 no. Peripheral unit found defective.
220kV Kursi Road, Lucknow Installed but Non-Operational 31.05.2024 Retrofitting work of auxilliary relay completed. Dut to non-functioning of new
220kV BKT, Lucknow Installed but Non-Operational 31.05.2024 LOl issued on Dt. 28.02.24
220kV Gomti Nagar, Lucknow Installed but Non-Operational 31.05.2024 Agency M/s. Electro Power is decided.
400 KV Substation Sarnath Installed and Operational Now operational
220kV S/S Raja Talab Installed but Non-Operational 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-Operational Jun-24 Due to Isolator & CB status not Proper. Informed to Transmission wing but
220kV S/S Sahupuri Installed but Non-Operational Jun-24 Defective, Requirement for New panel has been raised, not received from
220kv Robertganj partillay operational May-24 Line and bus coupler and T/F-l 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 Installed and Operational commissioned in Jan-2024
220kV MattaSidh Installed but Non-Operational
HP 220kV kangoo Installed but Non-Operat?onaI 31.12.2024 Work in under progress, issues are being taken up with ABB
