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Agenda for
37" Meeting of Protection Sub-committee of Northern Regional Power Committee

Time of meeting : 10.30 Hrs.
Date of meeting ; 21% January, 2019
Venue : NRPC Secretariat, New Delhi

A.l. Confirmation of minutes of 36" meeting of protection sub-committee

Minutes of 36™ meeting of Protection Sub-committee were issued vide letter
dated 29.11.2018. The Minutes are available on NRPC’s website at
http://www.nrpc.gov.in. No comment has been received.

Sub-Committee may confirm the Minutes.

A.2. Implementation of Recommendations of Task Force

As a follow, up of one of the recommendations of Enquiry Committee headed by
Chairperson, CEA on grid disturbances that took place on 30" and 31% July 2012,
Ministry of Power had constituted a ‘Task Force on Power System Analysis under
Contingencies’ in December 2012. The Task Force had submitted its report in August
2013. In a meeting taken by Secretary (Power), Gol on 11.03.2014, it was decided that
the report be given wide circulation and its recommendations be implemented in a time
bound manner. Some of the issues arising out of recommendations of the Task Force
were as under:

A.2.1. Database of protection settings

Based on the recommendations of the Task Force, it was decided that data
regarding settings of relays shall be compiled by the CTU and STUs in their respective
network and furnished to RLDC and SLDC respectively with a copy to RPC for
maintaining the database. The database was to be kept updated and verified during the
audit. Regarding the protection coordination studies for proper Zone-l1Il setting it was
informed in 34th PSC meeting on 4th August, 2017 and 35th PSC meeting on 20th June,
2018 that these studies will be part of the project for maintaining database of protection
setting database.

In 35" TCC/39™ NRPC meeting approved the proposal for engaging a third party
for Protection database was approved and NRPC sect. was authorised to take further
necessary action in this regard. A format for submission of database was finalised in 30"
PSC meeting.

Subsequently, approval of Chairperson, NRPC was obtained authorising Member
Secretary, NRPC to carry out following activities:



i.  Formation of group for finalization of detail scope of work of the
Project.

ii.  Submission of proposal for financing the Project through Power
System Development fund (PSDF).

lii.  Opening of a separate account in the name of ‘NRPC Protection
Database Fund’ for receiving the grant from PSDF for the Project.

iv. Carry out e-tendering process including tender publication,
opening, evaluation etc. for selecting contractor for implementing
the scheme based on scope of work of the Project finalized by the

group.

As approved, a core committee was formed to define the comprehensive Scope of
the project comprising members from the utilities of NR. First meeting of the group for
defining the scope of the project was held on 01.02.2018 and inputs were received from
the members. Further, bid document including all the relevant suggestions/comments of
the members was finalized.

Simultaneously, NRPC Secretariat also submitted the DPR of the project for
PSDF funding based on the draft bidding document. The proposal of NRPC was
scrutinized by the Techno-Economic Sub Group and further examined by Appraisal
Committee and Monitoring Committee. Both Committees recommended the proposal for
the grant from PSDF funding and also qualified proposal for 100% funding through
PSDF.

In pursuance of the above, tender was published on Central Public Procurement
(CPP) Portal of Govt. of India and NRPC website on 30.08.2018 and last date for receipt
of bid was 15.10.2018 up to 14.00hrs. The technical bid was to be opened on 16.10.2018
at 15.00 hrs. However, only 2 bids were received at the time of bid opening. Hence,
retendering for “Creation and Maintenance of Web Based Protection Database
Management and Desktop Based Protection Setting Calculation Tool for Northern
Region” was done. Subsequently after retendering, bid opening was held on 15.11.2018
at NRPC Secretariat, New Delhi. The total three no. of bids were received at the time of
bid opening but only one bid was found responsive. In view of the above, retendering
was carried out to ensure healthy competition. Now last date for receipt of bid is
10.01.2019 up to 13.00hrs. The technical bid was opened on 11.01.2019 at 14.30 hrs
wherein 2 bids were received and both have been admitted for further evaluation.

Members may take a note of the same.

A.2.2. Periodicity of Third Party Protection Audit
The enquiry committee constituted by Govt of India to enquire into grid

disturbances on 30" and 31% July, 2012 has recommended a thorough third party
protection audit need to be carried out in time bound manner as there is need to review
the protection schemes.

In 18" PSC meeting on 03™ Sept, 2012, it was agreed that the exercise of
protection audit should be carried out periodically and frequency of the same could be 2-
3 years.



The following points are proposed to review the protection schemes periodically:

e Periodicity of Third Party Audit from CPRI .

e Periodicity of Third Party Audit from members of STUs nominated by NRPC
Secretariat for Third Party Protection Audit of different STUs .

e The scope of Third Party Protection audit of STUs .

e Any other Agency other than CPRI authorized to carry out Third Party
Protection Audit.

In 35th PSC meeting held on 20th June, 2018 - The need of Protection audit was
emphasized and members were requested to suggest suitable periodicity for the same. It
was requested that periodicity should be decided uniformly at NPC level and each RPC
should give them a suggestion. Members deliberated and recommended that the exercise
of third party protection audit should be carried out periodically and frequency of the
same should be 5 years.

It was also stated that Third Party Protection audit can be done any reputed
agency working in the field of Power System protection other than CPRI. Members were
requested to send the updated nominations of the protection engineers which would be
carrying out the Third Party Protection audit. The previous list was finalized in 24™ PSC
meeting which is attached as Annexure — 11 of the Minutes of 35" PSC meeting.

In 39™ TCC/42™ NRPC meeting held on 27" and 28™ June, 2018:- It was
informed that issue of periodicity of third party protection audit was deliberated in 35th
Protection Sub Committee where members recommended that Third Party Protection
audit can be carried out periodically either by a team of Protection Engineers of the
utilities as per the list finalized by the Protection Sub-Committee or by any reputed
agency working in the field of Power System. The periodicity of the protection audit is to
be 5 years as decided by 35th PSC held on 20.06.2018.

All the utilities were requested to share the feedback of the Protection audit
carried out from other agencies so that agencies can be rated which will help other
utilities to select the agencies for their Protection audit.

Committee was apprised that decisions of TCC/NRPC will be further
communicated to NPC for the uniformity and finalization at National level. TCC
recommended and NRPC further approved the periodicity of the protection audit to be
5yrs and same can be carried out by CPRI or by any other reputed agency also.

Further, agenda was submitted for deliberation in 8" NPC meeting held on
30.11.2018. The MoM are still awaited.

Members may take note of the information.

All utilities (except DTL, BBMB, PSTCL and RRVPNL) are requested to submit
updated nominations of the protection engineers which would be carrying out the
Third Party Protection audit. The updated list is enclosed at Annexure — 1.



A.2.2.1 Training Programme/Workshop on Protection Audit for Protection system
Engineers

Protection is one of the key operational aspects of Power system. The revision in
the protection settings/schemes after modification of network topologies is essential for
reliable operations of the Grid. Hence, periodic audit of these protection
schemes/settings/protection functions is essential for reliable and secure operation of the
Grid.

Hence, it is important that Protection system engineers are well educated and
trained to carry out the exercise of Protection Audit. Hence, it is proposed to organize
Training Programme/Workshop on Protection Audit for Protection System Engineers.

Power System Division of Central Power Research Institute has submitted an
offer for conducting 3 days Training Programme/Workshop on Protection Audit for
Protection System Engineers which is enclosed as Annexure — 11 of 36™ PSC agenda.

In 36™ PSC meeting held on 19" September, 2018, agenda was deliberated in
detail and PSC recommended that the training programme/workshop on Protection audit
to be conducted by CPRI and approval of the same may be requested from NRPC.

In 40" TCC/43™ NRPC meeting held on 29" and 30™ October, 2018, it was
informed that a proposal from Power System Division of Central Power Research
Institute for conducting 3 days Training Programme/Workshop at Bangalore on
Protection Audit for Protection System Engineers has been received. It was told that
training programme isn’t residential and participants would be making their own
arrangements and guest house accommodation could be provided at CPRI on twin
sharing basis on chargeable basis, if available. The fee per participant for 3 days training
is Rs. 10,500 exclusives of taxes. NRPC approved the proposal of carrying out 3 days
Training programme on Protection audit at Bangalore through CPRI. Further, NRPC sect.
has conveyed the acceptance to CPRI. Further, CPRI has proposed to organize training in
2 batches of 30 participants each in the month March and April, 2019.

Members are requested to send the nominations for  Training
Programme/Workshop at Bangalore on Protection Audit for Protection System
Engineers to be conducted by CPRI.

A.3 Violation of Protection standard in case of Inter-Regional lines of voltage 220kV
and above

The section 3.e of Grid Standards Regulation of CEA, 2010 states that

“Provide standard protection systems having the reliability, speed, selectivity and
sensitivity to isolate the faulty equipment and protect all components from any type of
faults, within the specified fault clearance time and shall provide protection co-
ordination as specified by the Regional Power Committee



Explanation: For purpose of this regulation “fault clearance time” means the maximum
fault clearance time as specified below:

Sr. Nominal System Voltage (kV rms) Maximum Time (in msec)
No.

1. 765 and 400 100

2. 220 and 132 160

Provided that in the event of non clearance of the fault by a circuit breaker
within the limit specified in Table, the breaker fail protection shall initiate tripping of all
other breakers in the concerned bus section to clear the fault in the next 200 msec. *

Such delayed clearance of faults of Inter-regional lines may prove fatal to the
security of the grid. Since, tripping of Inter Regional Lines of voltage 220kV and above
are matter of concern to Grid security suitable action needs to be taken. The list of inter-
regional lines where delayed clearance was observed is attached as Annexure-I1.

As per the IEGC clause 5.2.r and clause 15.3 of CEA grid standard, DR/EL of all
the tripping of 220kV and above level shall be sent within 24 hours of NRLDC.

In 35" PSC meeting held on 20™ June, 2018- It was stated that violation of
Protection Standard should be avoided and DR/EL should be sent to NRPC/NRLDC
within 24 hours as the tripping analysis for inter-regional lines is very important for safe
and reliable operation of Grid. It was also informed that this was also followed up
regularly in the OCC meetings.

In 36™ PSC meeting held on 19" September, 2018- Representative of NRLDC
informed that agenda pertains to violation of Protection standard such as delayed
clearance of fault, spurious tripping, DR/EL submission within 24hrs and other events
resulting into violation of Protection standard. A whatsapp group of PSC members was
created in which information regarding tripping (name, date, time) and date & time at
which details have been submitted could be shared. This would help in updating the
database regularly and information could be shared amongst all.

In 40" TCC/43™ NRPC meeting held on 29th and 30th October, 2018-
Representative of NRLDC informed that violation of protection standards was being
highlighted regularly for inter-regional lines by circulating letter, but there were many
single elements tripping violating protection standards which might result into multiple
element tripping. Representative of NLDC emphasized on submission of DR/EL within
24 hrs as they were very important for further analysis. MS, NRPC told that utilities
should submit the detailed report as well remedial measures taken for such events. He
suggested utilities could make presentations in the PSC meetings explaining the tripping,
remedial measures taken and learning therefrom like practice being followed in PCM of
WRPC.

Members may deliberate.




A.4 Grid disturbance at NAPS on 15.02.2018 due to Bus fault at 220kV Atrauli S/S
(Agenda by NPCIL)

On 15.02.2018, NAPS both units were operating smoothly at full power, Grid
parameters were also maintaining normal. All 220kV lines were in service. (Enclosed as
Annexure-VI of 35" PSC agenda) At 19:17:10 Hrs, voltage dip from 220 kV up to 120
kV was observed at NAPS, however NAPS both units survived. 220kV Atrauli S/S is
connected only with NAPS, Narora and Harduganj TPS, both are generating stations and
hence an important element of grid network. At around 19.15hrs, normalization of one
ICT was in progress at Atrauli S/S. During the process, its 220kV side circuit breaker
developed fault causing flashover/ damage of the CB resulting into bus fault. Atrauli S/S
does not have 220kV Bus differential protection scheme hence fault propagated into
remote end 220kV S/S Narora and Hardugan;.

In the 35" PSC meeting held on 20.06.2018 - Representative of NPCIL told that
damage of the CB resulted into bus fault at 220kV side of Atruali S/s. He further told that
Atrauli S/S does not have 220kV Bus differential protection scheme hence fault
propagated into remote end 220kV S/S Narora and Harduganj, however distance relay of
line protection operated and 220kV Atrauli-Narora, Atrauli - Harduaganj lines tripped in
zone -4 at Atrauli end. The fault duration was 250 msec. It was informed that it is
mandatory for all 220kV and above S/s to have bus differential protection as per the CEA
regulations. He further told that lines were charged after the incidence without informing
either Narora or Harduaganj end.

Representative of UPPTCL informed that bus differential protection at Atrauli s/s
is to be commissioned by the end of July. He also informed that zone-4 setting has been
changed to 160 msec. Representative of NPCIL also told that there is no bus differential
scheme at 220kV Sambhal s/s and 220 kV Simbhaoli s/s. Representative of UPPTCL
assured to look into matter and expedite the installation of bus differential scheme.

In 36" PSC meeting held on 19™ September, 2018- Representative of UPPTCL
stated that panels were delivered but installation and commissioning has not been
completed. He further told that SEL has been awarded with the work.

UPPTCL may update the status.

A.5 Final report of the group to suggest measures for bringing improvement in the
field of Power System Protection among the utilities in Northern Region

A group was constituted by Member Secretary, NRPC vide letter No.
NRPC/OPR/107/06/ 2015/ dated: 26.08.2015 to suggest measures for bringing
improvement in the field of Power System Protection among the utilities in Northern
Region. The report was submitted in 34™ TCC/38™ NRPC meeting held on 24™ /25"
October, 2016 wherein the report was accepted for implementation. It was also agreed in
the NRPC meeting that each utilities would immediately start working to develop training
module for Basic Training on Protection System for Sub-Station Engineers (Level -1) and
start training programs within 6 months. The issue was also discussed in 32" PSC



meeting wherein utilities were requested to organize Level-1 training and would submit
the details.

BBMB, POWERGRID NR-I and PITCUL are conducting the training on
Protection System (Level - 1) at regular intervals.

First training programme of Level-2 was conducted successfully from 21%-25"
November, 2016 for 25 nos. of participants through POWERGRID. 35" TCC/39™ NRPC
meeting held on 1%/2" May, 2017 - Advised to conduct more such programmes including
Level-3 for Protection System Engineers.

Protection training for level -3 was conducted successfully from 19™-23" March,
2018 at Udaipur for 25 nos. of participants through POWERGRID.

In 35" PSC meeting held on 20.06.2018 - Members were informed that 1 batch
of level - 2 and level — 3 training was completed and another batch for training is to be
taken up shortly. Utilities were requested to share the details regarding content, no. of
days of level-1 training arranged by them.

Representative of RRVPNL and DTL told that training is being arranged by them
and details will be shared. Other utilities were also requested to share the details at the
earliest.

In 39" TCC and 42" NRPC meeting on 27th and 28th June, 2018 — It was told
that NRPC Sectt has conducted Level-3 training for Protection System Engineers from
19" to 23" March, 2018 with this the first batch for Level-2 and level-3 training has been
successfully completed. It was also informed that NRPC Secretariat would be going for
another batch of Protection System Engineers Level-2 and Level-3 training for which no.
of participants might be increased from 25 to 50. Utilities were requested to preferably
nominate the engineers working in the field of power system protection and make sure
that nominated individual is available for entire duration of the training. It was stated that
as the participants are being trained as trainer, they should further transfer the knowledge
within their own utility so that additional trained manpower can be deployed.

In 36™ PSC meeting held on 19™ September, 2018 — It was informed that NRPC
in its 42" meeting has approved for 50 no. of participants for 2™ batch of Level-2 and
Level-3 training of Protection System Engineers. It was proposed that training might be
organized through any one of the OEM such as ABB, SIEMENS, GE etc. which would
also include classroom training as well as hands on training on Relays.

In 40™ TCC/43™ NRPC meeting held on 29th and 30th October, 2018- NRPC
approved training to be organized through any one of the OEM such as ABB, SIEMENS,
GE etc. and authorized MS, NRPC to take necessary action in this regard.

Members may take note of the same. Utilities (except DTL, RRVPNL) are requested
to share the details of Level -1 training at the earliest.

A.6. Format for Detailed Analysis report

Members of the Protection sub-committee had raised the issue of devising a
common format for submission of detailed analysis report of the tripping event.
Accordingly, a format had been prepared and same is enclosed as Annex-VII of 35" PSC
agenda. In the discussions held in 33" PSC meeting, it was decided to align the format as



per the SOPR. A committee to align the format as per SOPR is constituted and advised to
submit the report by 04.08.2017.

In the 34™ PSC as well as 35™ meeting, it was decided to deliberate on format
once the constituted committee submits its report. Members were requested to give the
suggestions/comments about the format for Detailed Analysis Report. The
POWERGRID, NR-I has suggested a format for the Detailed analysis report enclosed as
Annex — I11.

36™ PSC meeting on 19" September, 2018- Representative of NRLDC informed
that format was prepared in such a way that event could be concluded from submitted
data and hardware database of DR/EL facility and Numerical relays would be created.
The database of DR/EL facility and Numerical relays at substation would help in
monitoring the compliance of different protection standards.

Representative of POWERGRID told that main objective of any protection
engineers is to study/analyse cause of the tripping and suggest/take remedial measures to
avoid such trippings in future. He told that detailed analysis report consisting of above is
regularly submitted by POWERGRID. He further stated that excel file format attached is
time consuming which will affect the main objective of analysis. He agreed that database
IS necessary for which data can be submitted once. He stressed that not only the format
but also its compliance should also be discussed considering its complexity.

Representative of DTL stated that data in mentioned format can be submitted but
stressed that focus should be on tripping analysis. Representative of Punjab told that it is
difficult to submit the data in mentioned format as many times trippings weren’t reported
by field engineers. He was of the view that many columns in excel format were irrelevant
Representative of UPPTCL stated that format is very long but they were submitting the
data in mentioned data.

Representative of NRLDC emphasized that data in the mentioned format is as
important as tripping analysis and both should be submitted. SE(O) highlighted that data
could also be used for Transmission availability certification. He advised to begin the
data submission in mentioned format and considering the issues faced in implementation
format would be simplified further, if required.

Members may deliberate on the format for Detailed Analysis report.

A.7. Persistent surge problem encountered by KWHEP since commissioning of
Kala Amb substation. (Agenda by Karcham Wangtoo HEP)

Background of problem:

KWHEP (4 x 250 MW) was connected to Abdullapur through double ckt line (212 km)
since its commissioning in yr. 2011. This line is being maintained by Jaypee Power Grid
Ltd. This line was working very well till Nov 2017 when Kala Amb substation was
connected through LILO at about 175 km from KW. Ever since the introduction Kala
Amb S/s, we are facing the problem of ‘increase in LA counters’ located at Karcham



Wangtoo Pothead yard. This increase is taking place in all the LAs of both ckt 1 and ckt 2
(Total six nos. LA).

Risk to KWHEP:

The counters have increased manifold (6-7 times) since introduction of Kala Amb and is
still continuing to increase. Such high increase and further increasing trend pose risk to
our LAs, power transmission and grid. Multiple attempts were taken from Kala Amb end
to close their circuit breaker on 21st Nov’ 17 and 5th Dec’ 17 for back charging the line,
as their relay tripped due to SOFT each time, they tried to close the CB, and the LA
counters increased at Wangtoo end on all trials. The generating station are at the
receiving end and bear the most of the risk posed to our equipment and generation loss.

Action till now:

The issue was discussed with our counterparts at Kala Amb several times telephonically
and requested to solve the problem. As per their request, we rechecked all our setting and
also sent our relay settings to them for review which was found ok. The mail was further
forwarded to AM NR2 and several other people in PGCIL by Kala Amb team. On 5th
April *18, we received a reply from Mr Atul Mathur (Asst. Chief Design engineer) in
which he requested us to have our LAs tested and report be submitted for review to
PGCIL. We immediately got all our LAs tested by PGCIL National Test Laboratory,
Jalandhar on 12.4.16. All the LAs were found in excellent working condition and the test
reports were submitted to PGCIL on 13.4.18 (Copy of mail and test reports attached as
Annexure-1V).

Present Status:

We have no feedback till now after submission of our reports despite several telephonic
reminders. Despite our request to involve us also in solving the problem, we are
completely unaware of further development.

Looking at the huge risk at our end, it is requested to take appropriate action immediately
to solve this long persistent problem.

A.8. Follow up action on outstanding issues from previous meetings:

A.8.1. Non- availability/defective PLCC link of STU Lines terminated at
POWERGRID (NR-2) substations

22" PSC meeting on 22" July, 2013- POWERGIRD had submitted a list of its
NR-2 sub-station in 22nd PSC meeting where PLCC was non-functional at other side.

36™ PSC meeting on 19™ September, 2018- Status of PLCC work in these sub-
stations, as updated in the meeting is as under:

Sl. Name of | Name of Availability Updated Present status

No. | Substation | Transmission Line | of PLCC Status in




36™ PSC

PLCC issues with PSTCL

Amritsar

220 kV Verpal I

Not installed

Equipment
has been
installed at
both the
ends. End to
end testing
would be
completed by
30.09.2018.

PSTCL may update the status.

A.8.2. PLCC and Auto Re-closure issues related to UPPTCL

281 PSC meeting on 19™ December, 2014 - POWERGRID had informed
that there were various lines of UPPTCL wherein PLCC panels and auto re-
closure schemes were not in working condition due to which frequent tripping of
lines on transient faults were taking place.

36™ PSC meeting on 19" September, 2018- Status updated by UPPTCL
and POWERGRID in the meeting was as under:

Sl Name of i Status as updated | Present status
No. | Transmission Line Details of PLCC in 35" PSC
Allahabad S/S
1. | 220kV Allahabad- | PLCC link was | Representative of
Rewa Road-I through but failed | UPPTCL  stated
frequently due to |that relay panels
2. | 220kV  Allahabad- | non  availability of | were  to  be
Rewa Road-Il wave trap at Rewa | replaced. The
Road end. shutdown was
awaited. It was
expected to be
done by end of the
month..
Kanpur S/S
1. | 220kV Kanpur- | PLCC panels not | PLCC panels were
Mainpuri available supplied but yet to
be commissioned.
Gorakhpur S/S




1. | 220kV Gorakhpur- | PLCC were not | The relays were
Barhua functional being replaced
with Numerical
relays.
UPPTCL/POWERGRID may update the status.
A.8.3. Islanding scheme for Rajasthan and Punjab

A.8.3.1. Islanding scheme for Rajasthan

30th PSC meeting on 21st September, 2015 - RVPNL had stated that
existing islanding scheme meant for RAPP-A and RAPP-B would change entirely
if Mahi HPS is excluded from the scheme. Also, result of dynamic simulation
studies had not yet been received from CPRI. RVPNL was requested to
implement the scheme provisionally & necessary actions for procurement of
relays etc. was to be initiated with completion target of one year. RRVPNL had
agreed for the same.

31st PSC meeting on 7th June, 2016 - RVPNL stated that the
procurement process for this islanding scheme was underway and the scheme,
without considering Mahi, was expected to be functional by December, 2016.

32nd PSC meeting on 30th November, 2016 - RVPNL informed that the
scheme excluding Mahi HPS would be implemented by June 2017.

33rd PSC meeting on 22nd February, 2017 - Status could not be
confirmed as no representative of RVPNL attended the meeting.

34th PSC meeting on 4th August, 2017 - RVPNL intimated that relay
purchase in process and the scheme is to be implemented by 31.01.2018.

35M PSC meeting on 20™ June, 2018 — Representative RVPNL intimated
that scheme has been approved but the purchase process was reverted back. He
further told that re-tendering for relays is in process.

36™ PSC meeting on 19™ September, 2018- Representative of RVPNL
stated that procurement has been completed and scheme would be implemented
by Dec, 2018. He told that Mahi HPS has been permanently excluded from the
scheme.

RVPNL may update the status.
A.8.3.2. Islanding scheme for Punjab

A meeting was held on 27th November, 2014 at NRPC Secretariat to




review the islanding schemes for Punjab. In this meeting, it was decided that
PSTCL would implement the scheme envisaged for Lehra Mohhabat TPS and
Bhatinda TPS at first instance. Thereafter, based on the experience of such
scheme, the islanding scheme meant for Ropar TPS would be implemented.
PSTCL had informed that stability study for the scheme was being carried out by
CPRI and report of the same would be available by 31.12.2014. Thereafter,
procurement would start.

29" PSC meeting on 9™ February, 2015 - PSTCL had informed that
CPRI has submitted the dynamic study for islanding scheme for Bhantida TPS
and PSTCL was under process of implementing the scheme. Procurement process
was underway and the scheme would get implemented by 30.11.2015. PSTCL
was requested to share the approved scheme with NRPC Sectt. and NRLDC.
PSTCL had agreed for the same.

31 PSC meeting on 7" June, 2016 - PSTCL had informed that relays for
islanding scheme of Bhatinda TPS had already been procured and installation of
these relays was under process. He further stated that the scheme would be made
functional by 30.09.2016.

32" PSC meeting on 30™ November, 2016 - PSTCL informed that
Bhatinda, which is a part of the islanding scheme, would be in operation for a
limited period during summer. In view of this, the scheme needs revision. Once
the revised scheme is finalised it would be implemented. PSC advised PSTCL to
finalise the scheme at the earliest and to share it with all the concerned including
NRPC Sectt.

33 PSC meeting on 22" February, 2017 - PSTCL was requested to
expedite the process and submit the information at the earliest.

34™ PSC meeting on 4™ August, 2017 — PSTCL was given approval to
implement islanding scheme for only GHTP control area citing the plans of
PSPCL to shut the GNDTP Bathinda plant by the year end. They were further
requested to complete the same by 30.09.2017 and to submit the details of actual
implemented schemes to NRLDC Secretariat and NRPC.

35M PSC meeting on 20™ June, 2018- Representative of PSTCL stated
that consent of PSPCL was received a one week before for the execution of
Islanding scheme on only GHTP control area. It will be executed by 30.09.2018.

36™ PSC meeting on 19™ September, 2018- Representative of PSTCL
stated that data was awaited from the PSPCL. He stated that PSPCL was
requested to submit the data of the units which would be kept ON during
peak/non-peak period. They have submitted the data stating that all the units
would be kept ON but in actual scenario it has been observed that units for Lehra-
Mohabbat TPS were off during winter and ran up to 50% in paddy seasons. He
told that scheme would be implemented in a month after consultation with
PSPCL.

PSTCL may update the status.



A.8.4 Progress of rectification of deficiencies observed/improvements suggested in
Basic Protection Audit.

The status of rectification of deficiencies observed in Basic Protection Audit
carried out by POWERGRID & CPRI is to be submitted on monthly basis. The updated
status in regard to expected completion time of rectification of protection related
deficiencies as informed by utilities is enclosed as Annexure-V.

Utilities are requested to update the latest status.

A.8.5. Third Party Protection Audit by the Protection Experts for intra-state
system/ balance system not covered in Basic Protection Audit.

The status of TPPA as updated in the 34™ PSC meeting is enclosed as Annex-
VIII. In the 34" PSC meeting, PSC again stressed over non-rectification of deficiencies
by most of the utilities. Utilities which have not submitted the action plan were requested
to submit the same at the earliest. All the utilities were again requested to submit the
action plan and to ensure expediting the process for rectification of discrepancies found
in the audit. Annexure-VI.

Utilities are requested to update the latest status.
A.8.6. Status of Bus Bar protection

As per the report of Basic Protection Audit carried out by CPRI and
POWERGRID in 2012, non-availability/non-functionality of Bus Bar Protection at many
of the S/S was one of the major observations.

19" PSC meeting on 21 November, 2012 - Action plan for rectification
of deficiencies enumerated in the report was updated by the utilities during the
meeting. This status has subsequently been revised based on information
submitted by the utilities from time to time.

20" PSC meeting on 5™ April, 2013 — As per the decision taken in 83™
OCC held on 17th January, 2013, it was agreed that each transmission and
generation utility would nominate two protection experts and thereafter protection
audit at intra-State sub-stations and generating stations can be carried out by a
team drawn from these experts. List of nominations was prepared and updated
subsequently.

21% PSC meeting on 25" June, 2013 — Bus Bar Protection Status as
available with NRPC secretariat was discussed in the form of tabled agenda item
and utilities were requested to update the same with 15 days.



22" PSC meeting on 22" July, 2013 — Information was not submitted by
any of the utilities. Members were requested to update the status of Bus Bar
Protection.

23" PSC meeting on 9™ September, 2013 — Only DTL, BBMB PSTCL,
POWERGRID, NHPC and HPSEB Ltd. submitted the status. All other utilities
were requested to update the status of Bus Bar Protection.

24™ PSC meeting on 17" December, 2013 — Only DTL, BBMB PSTCL,
POWERGRID, NHPC and HPSEB Ltd. had submitted the status. All other
utilities were requested to update the status of Bus Bar Protection.

25" PSC meeting on 12" February, 2014 — Immediate Alternative of
Bus Bar Protection Scheme - RVPNL stated that in the Sub stations, where Bus
Bar Protection Scheme was currently not available, time setting of bus coupler
connected in between main Buses may be reduced to 100 ms (operating time) and
reverse reach of feeders may be reduced to 2 km and with time of operation as
160 ms. With above settings, in case of actual Bus fault, bus coupler operation
will isolate the faulty buses from other main buses and feeders will also trip. This
operation will reduce the fault duration and the healthy buses will remain intact.

PSC was of the view that scheme can be used purely as a temporary
substitute till Bus Bar Protection is not installed. But at the same time, members
expressed that endeavour should be made to operationalize Bus Bar Protection at
the earliest.

28M PSC meeting on 19™ December, 2014 — Utilities were requested to
expedite the implementation of Bus Bar Protection and submit the information.

31% PSC meeting on 7" June, 2016 — PSC expressed concern of non-
functioning of Bus Bar Protection at many sub-stations in the region. It was
decided that efforts would be made to expedite implementation of Bus Bar
protection and submit the information to NRPC Sectt with progressive
commissioning of Bus Bar protection.

Attention of members was also drawn towards deliberations in the 25"
meeting of PSC held in Feb, 2014, wherein it was decided that as an interim
arrangement an alternative to Bus Bar protection can be implemented. In this
arrangement time setting of Bus coupler connected in between main Buses may
be reduced to 100 ms (operating time) and reverse reach of feeders may be
reduced to 2 km and with time of operation as 160 ms. With above settings, in
case of actual Bus fault, Bus coupler operation will isolate the faulty Buses from
other main Buses and feeders will also trip. This operation will reduce the fault
duration and the healthy Buses will remain intact.

32" PSC meeting on 30" November, 2016 — UPPTCL stated that as
agreed in 25" PSC meeting held in Feb, 2014, an interim arrangement alternative



to Bus Bar protection has been implemented in some of their sub-stations. It was
also informed that as normal operation has been reported, therefore, UP was
planning to implement the same in other sub-stations. Delhi and Rajasthan also
informed the similar action. It was felt that other states e.g. Haryana and Punjab
may also implement the same as an interim measure till the bus -bar protection is
installed. However, it was again emphasised that this would be a temporary
arrangement only and must not be considered as an alternative to bus -bar
protection.

33" PSC meeting on 22" February, 2017 — PSC advised all the
concerned utilities to make interim arrangement as decided in 32™ PSC meeting,
till the Bus bar protection is not installed.

34™ PSC meeting on 4™ August, 2017- PSC advised to remove the
alternate arrangement wherever Bus bar protection has been installed. UP has
installed alternative schemes in almost all of the substations where Bus bar
protection is installed. Rajasthan will start procurement after finalizing contract
for implementation of Bus bar protection.

35" PSC meeting on 20" June, 2018 - Representative of UPPTCL
informed that alternated arrangements were removed in all the substations
wherever a bus bar protection was installed.

Representative of Rajasthan informed that out of 74 locations where bus
bar protection was to be installed 56 locations have been completed. He
informed that installation at other locations is in process. (Annexure - VII)

Utilities may update the status of Bus bar protection and the status of
interim measures taken at their end.

A.8.7. CERC order on Petition No. 9/SM/2014 and 10/SM/2014

SE, NRPC stated that CERC in its order dated 14.06.2016 in Petition no.
9/SM/2014 for investigation of tower collapse and load crash in Northern Region on
30.5.2014 and Petition no. 10/SM/2014 for investigation of Line Outage due to Tower
Collapse in Northern Region during April 2015 to June 2015 directed RPC Secretariat to
examine the cases of delayed clearance of faults on transmission system during last two
years and to submit an analysis report within six month from the date of issue of the
order. The status of the delayed clearance of the fault from 01.04.2014 to 01.06.2015 was
enclosed as Annex-V1 of the agenda of 32" PSC meeting. In the agenda following action
was proposed:

e Utilities which had not submitted the detailed report along with the remedial
measures taken/being taken were requested to submit the same.

e  Utilities whosoever had submitted the report along with the measures to avoid the
recurrences of these types of tripping were requested to submit the status of action
suggested in report.



In the 32" PSC meeting, members were requested to submit the reason for
delayed clearance of faults and action taken to avoid recurrence, by 15" Dec, 2016 to
NRPC Sectt.

Again in the 33" PSC expressed concern over non-submission of data. Utilities
were requested to furnish the information by 07.03.2017, so that the report may be
submitted to CERC.

Subsequently, vide letter dated 10.07.2017, members of PSC were asked to
submit the action taken on the recommendation of the discussions held in last 04 PSC
meetings (30", 31%, 32" 33") by 25.07.2017).

The issue was again flagged in 34th PSC meeting in which all the members
agreed to submit the details as required. The status of details received is as given below:

Description Information submitted by
Details regarding Event List as mentioned at | UPPTCL(Central and East North
Annex-VI to 34" PSC Minutes (Reasons /Action | Zone), NJHPS, POWERGRID,
taken for Delayed Clearance of faults) NHPC, DTL, RRVPNL
Action taken status on the recommendation of | BBMB, NHPC, POWERGRID
the discussions held in last 04 PSC meetings | (NR-2) and NAPS
(30th, 31st1 32nd1 33rd)

36™ PSC meeting on 19™ September, 2018-- Members were informed that list of
events of delayed clearance of faults from 01.04.2014 to 01.06.2015 was already
circulated but data has not been submitted by utilities. Utilities were requested to furnish
the information as mentioned above at the earliest as the details need to be submitted to
CERC.

In 40™ TCC/43" NRPC meeting held on 29th and 30th October, 2018- It was
informed that list of delayed clearance fault was circulated again and again but data has
been only received from the utilities mentioned above. He informed that partial
information received till date was submitted to CERC as show cause notice was issued
for non-submission of data in compliance of CERC order on Petition No. 9/SM/2014 and
10/SM/2014. He told that complete information would be submitted to CERC after
receiving from utilities.

Utilities are requested to furnish the information as mentioned above at the
earliest as the details need to be submitted to CERC.

A.8.8 General Recommendations/Best Practices in PSC meeting

In the 32nd PSC meeting it was deliberated that there is a need to keep the
compilation of the general recommendations of the Protection Sub- Committee for
reference. The compiled list of recommendations of PSC was circulated with the agenda
of 33rd PSC meeting and also enclosed as Annexure — X11 of 35" PSC agenda.

Members were requested to adhere to these general recommendations and follow



the best practices as suggested by PSC. Members were also requested to forward best
practices in their utility or any other utility which can be adopted to include in this
compilation.

35" PSC meeting on 20™ June, 2018 - It was informed that list of general
recommendations was formed considering best practices as suggested by PSC but it has
been observed that these practices were not being implemented. All the utilities were
requested update the status regarding actions taken to adhere these general
recommendations.

In 36™ PSC meeting on 19™ September, 2018 - Representative of NRLDC stated
that during the deliberations in PSC meetings if any recommendation was recurring, then
it was considered as general recommendation by PSC to be adhered by utilities. It has
been observed that these recommendations were not followed by utilities and tripping due
to same reason have been noticed. He insisted that utilities should adhere with these
recommendations. Utilities were also requested to share any frequent cause of tripping,
maloperation observed due to particular setting or any input beneficial for other utilities
so that these recommendations could be expanded.

In 40™ TCC/43™ NRPC meeting held on 29th and 30th October, 2018- It was
informed that compiled list of recommendations of PSC was circulated as General
recommendations/Best Practices in PSC meetings. Utilities were requested to adhere to
these general recommendations and to forward best practices in their utility which can be
adopted to include in this compilation. It was informed that compendium of all the best
practices would be made and same could be followed by the region as whole which might
help in mitigating instances of mal-operation/mis-operation.

Utilities may update the status regarding actions taken to adhere these general
recommendations.



Tripping discussions in monthly OCC meetings

1. Complete outage of 400/220 kV G. Noida (UP) on 06 Nov 2018 at 22:40hrs (Discussed in 151
OCC meeting):

As reported by UP SLDC, conductor of R phase 400 kV Bus-A got broken at 400/220 kV G. Noida
leading to 400 kV bus-bar fault at 400/220 kV G. Noida (UP). 400 kV bus bar protection did not
operate at 400/220 kV G. Noida (UP). It was found that none of the breaker opened from 400 kV
G. Noida (UP) end.

All the 400 kV connected lines from 400/220 kV G. Noida (UP) lines tripped from remote end.
This resulted in loss of approx. 800-900 MW and frequency increasing from approx. 49.91 Hz to
50.12 Hz (thus a jump of approx. 0.11 Hz). After the tripping the line loading on remaining lines
remained within limits.

As reported by NTPC Dadri, Vibration more 200 microns also sensed in Dadri stage-2 units.

400/220 kV G. Noida (UP) station is an important load feeding station in Delhi NCR with 1630MVA
(2*¥315MVA+2*500MVA) capacity. Connectivity Diagram is as below:
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As per PMU data maximum dip in R-phase and fault clearance time was ~400ms. Delayed
clearance of fault as per PMU data. PMU plot of phase voltages of Ballabhgarh (PG) is as below:
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AS per PMU plot of frequency, it seems load loss occurred in the system.



As per SCADA data, load loss of around 830 MW observed in UP demand met. As informed by
UP, Sector-62 Noida is further connected in the Grid through 400kV Indirapuram. All other 220
kV feeders and downward ICTs at 400/220kV G. Noida feed the radial load. SCADA data plot is as

below:
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As per SCADA SoE:
e 400 kV Dadri-G. Noida ckt tripped immediately from Dadri (NTPC) end. No breaker opened
at 400/220 kV G. Noida end.

e Tripping also occurred at 400 kV G. Noida (765/400 kV)-G. Noida (400kV) ckt-1 & 2 from
400 kV G. Noida (765/400 kV) end. 765/400 kV 1500MVA ICT-1 also tripped at 765/400 kV

G. Noida (UP).

e It seems time synchronization error in the reporting of SoE of 765/400 kV G. Noida (UP) and
400 kV Nawada (Haryana)



Ti s/s Voltage Level |Element il ¢T Stat R s lc ¢
ime name (in kv) Name ement Type atus emarks |Commen
Time
22:20:48,354 INAWADA 400kV 4GNODA1 |Circuit Breaker Open Synch Main CB of 400kV Nawada(end)-Greater Noida opens
error
22:40:09,160 As per PMU data
L Tie CB of 400kV Dadri(end)-Greater Noida & 400kV
22:40:09,165 [DADRI (Thermal)  {400kV 20GN1MA?2 |Circuit Breaker Open )
Dadri(end)-Mandola ckt-2 opens
22:40:09,212 |DADRI (Thermal) |400kV 21GNODAL1 |Circuit Breaker Open Main CB of 400kV Dadri(end)-Greater Noida opens
400KkV side main CB of 1500 MVA ICT 1 765kV Great
22:40:37,000|GNOD7_U 400KV 403TL  |CircuitBreaker  [Open v side main -2 reater
Noida opens
L 765kV side main CB of 1500 MVA ICT 1 765kV Greater
22:40:37,000 (GNOD7_U 765kV 701T1 Circuit Breaker Open )
Noida opens
22:40:37,000 |GNOD7_U 400kV 4027173 |Circuit Breaker Open 400KV side tie CB of 1500 MVA ICT 1 765kV Greater
22:40:37,000 |GNOD7_U 765kv 702AGRT1 |Circuit Breaker Open Time 765kV side tie CB of 1500 MVA ICT 1 765kV Greater
Main CB of 400kV Greater Noida(765kV)(end)-Great:
22:40:37,000 |GNOD7_U 400kV 415GNDA2 |Circuit Breaker Open Synch ?m 0 reater Noida( Nend)-Greater
error noida(400kV) ckt-2 opens
o Main CB of 400kV Greater Noida(765kV)(end)-Greater
22:40:37,000 |GNOD7_U 400kV 418GNDA1 |Circuit Breaker Open )
noida(400kV) ckt-1 opens
Tie CB of 400kV Greater Noida(765kV)(end)-Great
22:40:37,000 [GNOD7_U 400kV 414SPGD2  (Circuit Breaker Open |e. 0 reater Noida( Nend)-Greater
noida(400kV) ckt-2 opens
o Tie CB of 400kV Greater Noida(765kV)(end)-Greater
22:40:37,000 (GNOD7_U 400kV 417SPGD1 |Circuit Breaker Open .
noida(400kV) ckt-1 opens

UPPTCL representative informed that R-phase pantograph isolator assembly of 400 kV G. Noida
(end)-Dadri ckt got snapped and fell down causing 400 kV bus fault at 400 kV G. Noida (UP)
station. 400 kV bus bar protection was not operated and all the 400 kV connected elements
tripped from remote end in Z-2 distance protection operation. Further during investigation, it
was found that only one source of 220 Volt DC was available for bus bar protection panel and
positive fuse of this DCDB source-2 was found blown off resulting into 220V DC supply failure to
400 kV bus bar protection panel and 400 kV bus bar protection failed to operate.

Remedial Measures (As per UPPTCL report):

e In order to avoid any such incident in future both 400 kV and 220 kV bus bar protection
relays have been fed with double DC source from DCDB independently along with DC
supervision relay for both the DC supply of the bus bar protection relays. Both the DC
supply to the bus bar protection relays and its DC supervision relays have been tested and
found in order. Later bus bar protection put back into service.

e Testing of 400 kV bus bar protection at 400 kV G. Noida (UP) to be done.

e Testing of protection of 1500 MVA ICT-Il at 765 kV G. Noida S/S.

NRLDC representative also raised the concern of outage of entire substation in 400 kV Delhi ring
being a serious operational issue and any further tripping could result into disturbance
propagating to larger area.

MS, NRPC also raised concern for non-operation of bus bar protection at important station of
400 kV G. Noida (UP) near Delhi control area and suggested for further detailed investigation of
the incident and submit the report of the incident.




Action Point:

e OQutage of entire substation in 400 kV Delhi ring is a serious operational issue and any
further tripping could result into disturbance propagating to larger area and therefore,
safeguards by way of protection system improvement need to be expedited.

e Healthiness of 400 kV Bus bar protection at 400/220 kV G. Noida (UP) station needs to be
ensured. 400 kV bus bar protection shall be tested within 7days and submit the report to
NRPC/ NRLDC. (Action: Uttar Pradesh; Time Frame: 7days)

e DC supply supervision relay and its alarm to be wired in control room and shall be visible
to the control room operator. If DC supply failure alarm came into the system same needs
to be attended on priority basis within 24hrs.

e Instantaneous tripping of 400 kV Dadri-G. Noida ckt from Dadri end needs to be looked
into as fault was in Z-2 from Dadri end. (Action: NTPC; Time Frame: 7days)

e Tripping of 1500MVA 765/400 kV ICT-1 at 765/400 kV G. Noida (UP) needs to be checked
and corrected. Protection Co-ordination of 1500MVA ICT with 400 kV G. Noida
(765/400kV)-G. Noida (400/220kV) ckts also to be checked. (Action: Uttar Pradesh; Time
Frame: 15days)

e Time synchronization of SCADA SoE of 765/400 kV G. Noida (UP) and Nawada (Haryana)
to be checked and corrected. (Action: Haryana and UP; Time Frame: 15days)

UPPTCL/ Haryana/ NTPC requested to submit the detailed report comprising the reply on above
points.

2. Tripping of all 400kV elements at 400/220kV Aligarh(UP) (Discussed in 153 & 154t OCC
meeting):

NRLDC representative stated the following as per gathered information:

e 400 kV Aligarh (UP) is connected with Mainpuri D/C, Sikandrabad D/C, Muradnagar S/C, Panki S/C
and two 500MVA 400/220 kV ICT’s. It has one and half breaker scheme.

e Y-N fault occurred resulted in tripping of all 400kV ckts from Aligarh(UP) along with both
400/220kV ICTs. 400kV Muradnagar-Ataur, 765/400kV ICT #1 at Mainpuri(UP) and 400kV
Sikandrabad-G.Noida both ckts also tripped. 400kV Sikandrabad-Aligarh hand tripped.

e Line fault in 400 kV Aligarh-Muradnagar ckt, during fault main and tie CB both were in service.
During fault, tie CB tripped but main CB didn’t trip at Aligarh (UP) end. It further resulted into LBB
operation but bus bar protection at 400 kV Aligarh (UP) was not healthy thatswhy all the elements
tripped from remote end of the Aligarh (UP). It resulted into delayed clearance of fault.

e 400 kV Sikandrabad- G. Noida ckt-1 & 2 tripped on DT received at Sikandrabad end. It occurred
due to spurious pulse generated from telecom panels. Further, it is observed that certain control
cables are getting earthed and causing DC leakage. (Remedial measures taken: arrested the DC
leakage and replaced the faulty cables).

e 400 kV Mainpuri-Aligarh ckt-1 & 2 tripped from Mainpuri end:- distance Z-3 protection operated.

e 765/400 kV 1500MVA ICT at Mainpuri (UP) also tripped:- directional earth fault over current
protection.



e 400/220 kV 500MVA ICTs at Aligarh (UP) end tripped on back up over current earth fault
protection.

e As per PMU, fault cleared in 4000ms. As per NRLDC SCADA SoE, elements tripped in
sequential manner in around 5000ms.

A preliminary report of the event has been issued from NRLDC. The PMU plot and NRLDC SCADA
SoE are as follows:
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Voltag Protection/ Reference
Time (hrs) Station |e(kV)| Element Device Status Remarks Time
18:13:33.560 [B-N fault occcurred as seen from PMU data. Oms
18:13:33,697 ALIGR_UP 400[LIMURIN Protection Trip App Aligarh-Muradnagar
opened from Aligarh 190ms
18:13:33,750 ALIGR_UP 40002TIE Circuit Breaker Open end
Aligarh-Muradnagar
MURADNGR closed from 910ms
18:13:34,472 -1 400kV |[F_03(PANK1) [(Circuit Breaker Close Muradnagar end
18:13:34,862 MANP1_U 765|LIAT1 Protection Trip App
18:13:34,904 MANP1 U 765/03AT1 Circuit Breaker Open 765/400kV ICT #1 at 1345ms
18:13:34,906 MANP1_U 40003T1 Circuit Breaker Open Mainpuri(UP) tripped
18:13:34,907 MANP1 U 40002T1O0RI Circuit Breaker Open
Muradnagar-Ataur
MURADNGR opened from 1410ms
18:13:34,973 -1 400kV |F_01(MUZA1) (Circuit Breaker |Open Muradnagar end
BusBar Isolator 1545ms
18:13:35,104 |SHARN_UP [132kV (D_03(DEOBD) |2 Close
Muradnagar-Ataur
opened from Ataur 1600ms
18:13:35,161 ATAUR _U 40004MUR1N Circuit Breaker |Open end
18:13:36,022 ALIGR_UP 400}LIT1 Protection Trip App
18:13:36,068 JALIGR_UP 400LIT2 Protection Trip |App .
18:13:36,082 ALIGR_UP 40009T1 Circuit Breaker (Open "?.0/ ZEOk.V 'CL Blat | 5scoms
18:13:36,090 ALIGR_UP 400008TIE Circuit Breaker |Open Aligarh trippe
18:13:36,109 ALIGR_UP 2200471 Circuit Breaker Open
Aligarh-Muradnagar
MURADNGR opened from 2555ms
18:13:36,113 -1 400kV |[F_03(PANK1) [(Circuit Breaker Open Muradnagar end
18:13:36,130 ALIGR_UP 40022112 Circuit Breaker Open
18:13:36,140 ALIGR_UP 40020TIE Circuit Breaker |Open 400/220kV ICT #2 at 2595ms
18:13:36,152 ALIGR_UP 220(10T2 Circuit Breaker |Open Aligarh tripped
18:13:36,447 MANP1_U 400LIALGRH1 Protection Trip |App
18:13:36,479 MANP1_U 400|08ALMNP1 Circuit Breaker Open . . .

X : Aligarh-Mainpuri-1
18:13:36,480 ALIGR_UP 400|LIMANP71 Protection Trip |App tripped from both 2980ms
18:13:36,481 MANP1_U 40009ALIGRH Circuit Breaker |Open ends
18:13:36,519 ALIGR_UP 40010MANP71  |Circuit Breaker Open
18:13:36,541 ALIGR_UP 40011TIE Circuit Breaker |Open
18:13:37,531 ALIGR_UP 400LIMANP72 Protection Trip |App Aligarh-Mainpuri-2

opened from Aliagarh 3570ms
end. Fault cleared as
18:13:37,572 ALIGR_UP 40007MANP72  |Circuit Breaker |Open per PMU data.
Panki-Aligarh opened 4885ms
18:13:38,446 [PANK1_UP 400kV [F_10{MUR1N) [Circuit Breaker |Open from Panki end
18:13:38,521 SKNBD_UP [220kV [08SIKND1 Circuit Breaker Open Sikandrabad(400)-
Sikandrabad D/C 4990ms
opened from
18:13:38,549 SKNBD_UP |220kV |09SIKND2 Circuit Breaker Open sikandrabad end




Extract of report received from UPPTCL:

On 06.11.2018 at 18:13Hrs. 400KV ICT - 1 & II and 400KV lines tripped. Normalization
time of the elements is mentioned below:-

::;. Name of Element Il‘:?):ntli':iu':‘t?o(:lf Remark
B 400KV Aligarh — Mainpuri Ckt. - I 06.11.18 | 20:31
2. 400KV Aligarh — Mainpuri Ckt. - II 06.11.18 | 20:33
3. 400KV Aligarh — Muradnagar 06.11.18 20:44
4. 400KV Aligarh — Panki 06.11.18 20:49
5. 400KV Sikandrabad -1 06.11.18 21:20
6. 400KV Sikandrabad - II 0611.18 20:59
7. S00MVA ICT I (400/220KV) 06.11.18 | 21:36
8. 500MVA ICT II (400/220KV) 06.11.18 21:19
9. 400KV Muradnagar — Atour 06.11.18 19:04
10. 400KV Muradnagr — Aligarh 06.11.18 20:43
11. 400KV Sikandrabad — Greater Noida - I 06.11.18 19:32
12. 400KV Sikandrabad — Greater Noida -1 06.11.18 19:37

Analysis report of the tripped elements, single line diagram, flags of the relevant portion of the
grid is enclosed at annexure.
Analysis:-

As reported by UPPTCL line fault occurred on 400KV Aligarh — Muradnagar line, during fault
Main & tie CBs were in service. Tie CB tripped but Main CB did not trip at 400KV Aligarh S/S. Due to
defective Bus bar protection at Aligarh all lines tripped at other end. Causing delayed fault clearance of
around 4000msec.

Remedial Measures taken/to be taken:-

Bus bar protection should be rectified at the earliest. '%’/‘/
Thorough testing of 400/220KV Aligarh S/S is required.




U.P. POWER TRANSMISSION CORPORATION LIMITED
ELECTRICITY TEST & COMMISSIONING CIRCLE A
ULT ANALYSIS STATEMENT OF 400KV SUBSTATION ALIGARH (ET&C DIVISION ALIG
- - 2 Date 06/11/2018
S. Tripping Closing | nove of Substation | CB N0+ With ——— Flags & Indication
No.| Date/Time | Date/Time Direction P Y Observed F/L Km Analysis
1 2 3 4 5 6 7 8
i 06.11.18 06.11.18 400KV Aligarh Mainpuri-I | Micom/Siemens DT Receive,
18:13 20:29 765KV Mainpuri Aligarh-1 ABBR/Micom DT Receive =
2 los.inas 1813 06.11.18 400KV Aligath Mainpuri-Il | Miconv/Siemens DT Receive E
20:32 765 KV Mainpuri Aligarh-11 ABB/Micom DT Receive, Zone-3, :
: 06.11.18 06,1118 400KV Aligarh Panki ZIV/Micom No Flag, CB Not Open
CB not ope“ed 20:49 s &N ' Dist=498 At 18.13hrs fault came on
400KV Panki Aligarh Siprotech Y-N,Zone-3 K 400kv Aligarh-Muradnagar
Y-N,Zone-1,2,3 Fault f“;’b“‘ at S:!“B{"h
: : Current Dist=70.99 | cnchrelay sensed,Tie CB
4 |061118  cB| o618 400KV Aligarh | Muradnagar | - ZIVIMicom |y 5154 ly=2.877A 000,  Km | opened but main CB not
not opened 20:43 102A P Oz;rse‘si/,guelto w:lch
- ~ Aligarh went
400KV Murad Nagar Aligarh ALSTOM Zc;;‘ies;l:;;h;s;z;‘]‘“ Dst;?:.:ﬁ into total darkness. This
= - - Substation has | and half
§ 061118 cB| 061118 400 KV Aligarh Sikandrabad-1 ZIV/Micom No Flag, bneaker. P B!Js Bar
not opened 21:00 400KV Sikandrabad Aligarh-I Micom/ABB No Flag . Protection system is kept
out of service as itis
defective,
igarl Siki ad- IV/Mi No FI
; 06.11.18 06.11.18 400KV S/S Aligarh | Sikandrabad-IT Z icom o Flag
CB Not Opened 20:57
400KV Sikandrabad Aligarh-11 Micom/ABB No Flag
7 6181_', 3' A 021“26' % | 400KV SIS Aliguh |S00MVAT/F-1|  ZIV/Micom | Tripped HV LV side CB :
06.11.18 06.11.18 VA T/I- . OIC, E/F, Tripped HV LV i
8 , : 400KV /S Aligath |0 ZIV/Micom side CB
18:13 21:19 ) <

UPPTCL representative further informed that 400 kV bus bar protection at 400 kV Aligarh (UP) is
defective. Issue has been taken up with OeM and would be resolved as soon as possible.

NRLDC representative further added that delayed clearance of fault of 4000ms as against the
standard of 100ms is very alarming and it shows the failure of multiple layer of protection system.
In this case if bus bar protection was not in service than reverse zone protection should have
cleared the fault within 500ms or Z-2 from remote end should have cleared the fault. However,
fault persisted for 4000ms and further resulted into tripping of 765/400 kV ICT at nearby station
of Mainpuri (UP). 400 kV G.Noida-Sikandrabad ckt-1 & 2 also tripped during the fault on spurious
DT signal received at Sikandrabad end. Signal was not generated at G. Noida end. It is also serious
cause of concern and needs to be addressed immediately.

UP was requested to kindly look into the following:

e Exact reason and location of fault

e Delayed clearance of fault of around 4000ms

e Simultaneous tripping of multiple elements within 5 seconds of fault

e Status of tripping of 220kV feeders at Aligarh to be confirmed as per SCADA SLD, power
flow is observed in the 220kV ckts

e Reason of outage of bus bar protection at Aligarh (UP) and remedial measures taken.
(Intimation to RPC/ RLDC about outage of bus bar protection??)



e Non operation of reverse zone protection for outgoing lines from 400 kV Aligarh (UP)
needs to be looked into.

e Reason for tripping of 400kV Sikandrabad(UP)-G.Noida(UP) ckts as well as all other
elements

e Review of settings of ICTs at Aligarh and Mainpuri

e Explanation for sequential tripping of elements as tabulated in attached NRLDC SoE data

e DR/EL, Report along with remedial measures taken to be shared covering above points.

An event of such magnitude wherein forced outage of elements occurred at complete voltage
level of a station may affect the safety and security of the grid. Further, delayed clearance of
4000ms as against the standard of 100ms is also very alarming and indicate towards an
immediate and in depth analysis. UP was requested to look into the event and send a report on
above points, take remedial measures to avoid such incidents in future.

3. Multiple element tripping at 400 kV Dadri TPS and tripping of HVDC Rihand-Dadri Pole-2
(Discussed in 154th OCC meeting):

NRLDC representative stated the following:

* Asreported, B-N (LG fault) fault followed by R-Y phase to phase ground fault (LLG fault) occurred very
near to gantry of the Dadri end of 400 kV Dadri-G. Noida line and Dadri-Maharani Bagh line on 08th
December 2018, at 17:41:22 and 17:41:27 Hrs respectively.

* In antecedent condition 400 kV Maharani Bagh-Ballabhgarh ckt and G. Noida-Nwada ckt was already
under shutdown and 400 kV Dadri-G. Noida ckt was in Non-auto mode due to ongoing work on OPGW
wire.

* At 17:41:22hrs, 400 kV Dadri-G. Noida ckt tripped. Z-3 start in 400 kV Dadri-Maharani Bagh and Z-2
start in 400 kV Dadri-Mandaula ckts.

* At 17:41:27hrs, 400 kV Dadri-Maharani Bagh ckt tripped. Along with Dadri-Maharani Bagh, 400 kV
Dadri-Mandaula ckt-1 & 2 also tripped.

* HVDCRihand-Dadri Pole-2 also blocked on excessive delay angle protection. (protection send blocking
command if alpha angle is more than 40 degrees for 10 second or more)

* Because of blocking of Pole-2, HVDC Rihand-Dadri SPS case-2 (load reduction more than 500 MW)
also operated and resulted into load shedding in C& D load group.

* In Punjab, rate of change of frequency (RoCoF) protection operated and resulted load shedding in
Punjab control area. (more than 500MW load loss on account of SPS and df/dt operation)

* In recent past, number of tripping has increased due to snapping of OPGW wire or during
maintenance of earth wire/ OPGW wire. Utilities shall take special precautions in this regard.



*  Shutdown of 400 kV Maharani Bagh-Ballabhgarh ckt and 400 kV G.Noida-Nwada was extended for
more than 22 days from its approved time. It is serious cause of concern and NRLDC already wrote a
letter to POWERGRID.

* Load relief for load group C&D in case of SPS operation of HVDC Rihand-Dadri Pole-1l was very low
compare to planned load shedding of 520MW.

* Unwanted operation of RoCoF protection in Punjab is cause of concern as it is a clear failure of last
defence mechanism.

The PMU plot and NRLDC SCADA data and SokE are as follows:

PMU Plot of frequency at Mandaula(PG)
17:41hrs/08-Dec-18

—
= | Data
osnz22018 (3] 17:40:00.000 08/1212018 EII 17:45:00.000

HZ

Substationld == MANDU PG
DeviceType == 8, Substationld In /MANDU_FPG, MBAGH_PC], Deviceld == 400BUST______ PointName == HZ, Measurementld == MANDU_PG.B.4008UST______ HZ

49.96Hz

Rise in Frequency: 0.12Hz
Effective load loss: “960MW

e 49.84Hz

17:40:00 17:40:30 17:41:00 17:41:30 17:42:00 17:42:30 17:43:00 17:43:30 17:44:00 17:44:30 17:45:00




PMU Plot of phase voltage magnitude at Maharani Bagh(PG)
17:41hrs/08-Dec-18

| 17:41:22.080hrs | RY B Phase Voltage | 17:41:27.240hrs |

\ 17:41:22.280hrs |

250

200 17:41:27.440hrs

150

Voltage (k\V)

100

17:41:21 174122 17:41:23 1741:24 17:41:25 1741:26 174127 174128 17:41:29 17:41:30 1741:31

— VBM — VBM — VRM — VRM
Substationld: MANDU_PG Substationld: MBAGH_PG Substationld: MANDU_PG Substationld: MBAGH_PG Substationld: MANDU_PG
Deviceld: 4008US1______ Deviceld: 4008UST______ Deviceld: 400BUST______ Deviceld: 400BUST______ Deviceld: 4008USI

Substationld: MBAGH_PG
Deviceld: 4008US1______

PMU Plot of df/dt
17:41hrs/08-Dec-18

DF Line Series: Line Series By Time

DeviceType == B, Substationld == AMRIT_PG, Deviceld == 400BUS1 . PointName == DF, Measurementid == AMRIT_PG.8.4008US1 DF
DeviceType == B, Substationld == BAMNL_DV, Deviceld == 400BUS1 PointName == DF, Measurementid == BAMNL_DV.B.400BUS1______.DF
DeviceType == B, Substationid == HISAR_PG, Deviceld == 400BUS1 PointName == DF, Measurementid == HISAR_PG.B.400BUSI______ DF
DeviceType == B, Substationld == KAITH_PG, Deviceld == 400BUS1 . PointName == DF, Measurementid == KAITH_PG.8.4008US1 DF
DeviceType == B, Substationid == JALAN_PG, Deviceld == 400BUS1______, PointName == DF, Measurementid == JALAN_PG.B.4008US1______ DF
DeviceType == B, Substationid == KOLDM_NT, Deviceld == 400BUS1______ PointName == DF, Measurementid == KOLDM_NT.B.400BUS1_____ DF
DeviceType == B, Substationid == MOGA__PG, Deviceld == 400BUS1 , PointName == DF, Measurementid == MOGA__PG.8.400BUS1 DF
DeviceType == B, Substationld == ALBAD_PG, Deviceld == 400BUS1______ PointName == DF, Measurementid == ALBAD_PG.B.400BUS1______.DF
DeviceType == B, Substationld == ABDUL_PG, Deviceld == 400BUS1 PointName == DF, Measurementid == ABDUL_PG.B.400BUS1 DF

17:41:21.964 17:41:22.064 17:41:22.164 17:41:22.264 17:41:22.364 17:41:22.464 17:41:22.564 17:41:22.664
17:41:22.014 17:41:22.114 17:41:22.214 17:41:22.314 17:41:22.414 17:41:22.514 17 2.614 1




NR demand met

NR Demand Met (Updated By: SPCAdmin)
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Punjab demand met

Punjab Demand Met
wesss  Punjab Demand Met - 08/12/2018 12:00 AM wessss  Punjab Demand Met - 07/12/2018 12:00 AM
6300 08/12/2018 17:4101 : : AR N
6200 071212018 g i e V\\\«m\
5100 553446 | | p i "”a/Lv»\/
6000 A ’/M; : ‘ﬂ‘ \
TS Y N\
5900 /f\/\ﬁ. N : : iy
5800 il 1/
5600 | \{!/
5500 ::
5400 ' ' 08/12/2018 17:43:32
! ! 5560.418
5300 : : 07/12/2018 157422238
5200 ' |
[
5100 i
17:00 17:30 18:00 18:30 19:00
Dec Sat 8 2018
. Voltage
Time Station Level (in |Element Name| Element Type | Status
Name
kV)
17:41:12,408 | DADRI (TH) 400kV 21GNODA1 | Circuit Breaker | Open
17:41:12,408 | DADRI (TH) 400kV 20GN1MA2 | Circuit Breaker | Open
17:41:17,589 | DADRI (TH) | 400kV 24HARSH2 | Circuit Breaker | disturbe
17:41:17,608 | DADRI (TH) 400kV 23MB1HR2 | Circuit Breaker | Open
17:41:17,613 | DADRI (TH) 400kV 22MBAGH1 | Circuit Breaker | Open
17:41:23,054 | PREET_D 220kV 0712 Protection Trip App
17:41:23,054 | PREET_D 33kV 1372 Circuit Breaker | Open
17:41:23,055 | PREET_D 220kV 07712 Circuit Breaker | Open
17:41:23,173 | DADRI (TH) 400kV BB2 Loss Of Voltage| Disp
17:41:26,126 | DADRI_UP 132kV |D_03(DADRI-1)| Circuit Breaker | Open
17:41:27,326 | MANDAULA | 400kV 21DTHM1 | Circuit Breaker | Open




Constituent Details are as follows:

Vibration details of Dadri stage-Il units

Record of Dadri Unit Vibrations with Fault in the system

Max. Voltage Nature of | Generation Unit Displacement(in micron)
S.No.| Date | Time Line Tripped Dip (PMU/ fault f
) it-5 | Unit- it- it-
DR details) Unit-5 |Unit-6 Unit-5 Unit-6 )
24 |08.11.2018 (17:01 hrs |NO Line Disturbance Found Not triggered 287 6Y- 26 to 130 |7X 171 to 235
dri - t ida li .
25 26112018155 b5 |020r Creaternoidaline® 1 0 red 310  309[6v14to 71 [6Y281t0 108 |6Y- 261082 [6X 2810103
Panipat 2 line tripped
20:39:15 -
26 (27.11.2018 h NO Line Disturbance Found 446 7Y-30to 114 |7X 171 to 240
rs
27 |04.12.20183:07:44 |Dadri-Panipat-1 & 2 300 288[6X17to41 |6y29tod7 |6Y-25t059 |6X 28 to 70
28 (08.12.2018 gq| Sreaber Nolda & Makaranl bagh 396|  416|6X 75t0 192 |6y 39 to 190 [6Y- 82 to 186 |6X 185 to 207 |t
line tripped
UNIT#S UNIT#6
BUS ] ] STATOR
Field current [STATOR CURRENT|STATOR VOLTAGE [BUS VOLTAGE |Field current STATOR VOLTAGE
VOLTAGE CURRENT
431 to 345 |1998 to 1437 to
8.4to11.6 KA |21.2to 19.3kv |426 to 350kv 8.45 to 13.14KA |21.08 to 19.95 kv
kv 1792 amp 1339amp
NO CHANGE NO CHANGE NO CHANGE
NO CHANGE 1255 to1343 NO CHANGE NO CHANGE
3429 to
415 to 398kv P 10.91to 13.50KA [17.84TO 21.67kv |414to 191kv  |2120 to 977amp|11.69 to 16.15KA |21.18 to 20.01
f ih i Pol
DR of HVDC Rihand (end)-Dadri Pole-2
o T Tae T G | G CuoEH |
42 141 |_Diff_Cus_T4 phi & |_Diff_Cur_T4 52.448 48945 0.000" =
o 1 LOMT0T4 as B pa vt o) | 8 || s2z0e7) || (cou
44 e f ] 1B11_Dif_Cus_T4 phi B |_Diéf_Cur_T4 71475 122113 160.000"
45 IC11_Diff_Cur_T4 mag C I_Difi_Cur_T4 1066 642 2136636 0.000"
4 g IC11_Dif_Cus_T4 phiC|_Diff Cur T4 166767 165085 0.000"
47 IN11_Dif_Cur_T4 mag N |_Diff_Cus_T4 -¥al] 18,088 0.000"
4g e[ P | T4 phiN1_Diff Cu T4 162871 161,694 0000
49 IFRQ ff_Cur_T4 |_Diff_Cur_T4 49.847 50075 N/A
50 \ALDif_Cur_T4 AIDif_Cur_T4 116201 2562397 0.000° 0
= ey | foes | ewe | o
53 ur_T4 N I_Dif_Cur_T4 agi 2310 0,000
54 \ Cur_T4mag |_Difl_Cur_T4 1092645 2227912 0.000° 180 Ed
55 i T4 phi |_Diff_Cur_T4 51.828 43284 0.000"
55 Tdmag |_Dif_Cu_T4 a678 97.297 0.000"
57 hff U Wl AN M PP | 151D Cun_Ta o 1_Di_cur_Ta 133026 128438 0.000°
58 T A ITHDA |_Diff_Cur_T4 A |_Dift_Cur_T4 20778 51977 0.000" 150 P I ————— 0
53 T A ITHDB |_Diff_Cur_T4 B |_Dift_Cur_T4 20733 43524 0.000"
60 + 4 ITHDC |_Diff_Cur_T4 C |_Diff_Cur_T4 21433 65801 0.000"
51 ] e b 51 Powe_ Power A 751698200096 134668031617, 0.000° 210 -
62 P1 Power_s Power_A 409277314.713-416414017.151  180.000°
63 i 01 Power_& Power_s 630488577.367 1342629023, 180.000°
B4 I p— | — 5 Powes_a& Fower s 765153378115 1565560000.000  0.000" 240 300
et | 4t~ ]1second p— e S e TR e o
67 1 l—l Cur_ord_A111 1418771 1442026 0.000"
68 I - & IDC2_P2_A112 1556.060 3004.060 0.000°
63 | o WO \ UbL_AN3 491.967 163676 180,000
7 T —~— IoL_B13 1559.447 3962.492 0.000"
:ﬂ) \ \‘I?V‘!;E‘IH ; 1564.770 3966.872 0.000"
- \\ B e | B | T _
[ N I R ] v [0 B
= =lE e B8 e »
POLE-2 Sat- 08/12/2018 17:41:22.120000 _[Delta X: 40000 ms (2000 0/c) fs 50 Hz AS: ON_[Defta Y: 9;;;%:;}'\_ - -
1| S1 Power_& Power_aA 789545005.092792985762.505  0.000"
. . . P1 Power_A Power_a 173479967.126 -179263863.07€  180.000°
Rihand-Dadri Pole-2 blocked due to excessive delay angle [|oiromcs rones 770220151 336-774001087.374 150 000
. . . . .. | s Power A Power_a £13392087.610816917779.473  0.000°
protection at Rihand end. This protection act at rectifier |||ssssmms s wss  anr oo
- - - N3 - - CP-Tig_&10 0.001 -0.001 180.000°
end if inverter end (Dadri) couldn’t maintain the voltage [|c.cosm 045 1508 ooy
IDC2_P2_A112 1514.417 1523.040 0.000*
due to external fault. UDL_A113 376.035 378634 0.000°
. . . . || 1DL_B113 1513.272 1522199 0,000
Trip setting Alpha more than 40 degree and time duration  [f|enens isies7 15055 oooo
VG Volts_B115 1197 1.198 0.000*
is 10 second | OF-Rihand_B118 2349 2362 NZA




EL of HVDC Rihand (end)-Dadri Pole-2

TIME EVENT
08-12-2018 17:41:28.842 KpP PC, RUNCBACK CONTROL,RUNBACK LIMIT ACTIVATED 5487/5512 -WARN OFF
08-12-2018 17:41:28.861 KPpP.21 RUNCBACK CONTROL, RUNBACK LIMIT ACTIVATED 9487/9512 -WARN OFF
08-12-2018 17:41:28.947 MA TRANSIENT FAULT RECORDER MA.1l1l TRIG 5487/5910 -MINOR OFF

08-12-2018 17:41:28.985

7 MA.21, TRANSIENT FAULT RECORDER )

9490/9910

D
D
D
D

08-12-2018 17:41:29.197 MA.1 TRANSIENT FAULT RECORDER ) 5487/5910
08-12-2018 17:41:30.735 MA TRANSIENT FAULT RECOR 9490/9910
08-12-2018 17:41:31.734 KPB. CP-B, EXC DEL AN 10176/10240
08-12-2018 17-41:31.738 KDPB. , CONVERTER CONTROL 10179/10274
08-12-2018 17:41:31.738 KPB. , CONVERTER CONTROL OT E 10379/10474

08-12-2018 17:41:31.808
08-12-2018 17:41:31.843

CP-B, E

10376/10440
10176/10240

-MINOR O

08-12-2018 17:41:32.827 7 MA.1 1 TRIGGERED 5487/5910
08-12-2018 17:41:33.088 KB.1 { (MON-1) 4512.6/3388
08-12-2018 17:41:33.112 9 KB.1 512
08-12-2018 17:41:33.113 K3

08-12-2018 17:41:33.148 KB

08-12-2018 17:41:33.150 KB BIPOLE CONTROL SYSTEM

08-12-2018 17:41:33.152 KB.1 BIPOLE CONTROL SYSTEM

08-12-2018 17:41:33.154 4 KB.1 O BIPOLE CONTROL SYSTEM

08-12-2018 17:41:33.157 4 KB.12, NO BIPOLE CONTROL SYSTEM

08-12-2018 17:41:33.312 KDPB.24, P2 CC-B CP-B, EXC DEL ANGLE DROT, Y-BLOCK

BLOCK INDICATION POLE-2
4 KPP.11, P1 PC, PPC CURRENT ORDER LIMITED
DEBLOCK INDICATION POLE-2

08-12-2018 17:41:33.340
08-12-2018 17:41:33.341
08-12-2018 17:41:33.343

08-12-2018 17:41:33.372 21.016 KPB.21, P2 CC-A CP-A, DC LINE PROT, LEVEL ALARM 10174/10212

08-12-2018 17:41:33.390 20.025 KpPP.21, C, POLE POWER CONTROL ALARM (MONITOR-3) 9475/9507

08-12-2018 17:41:33.423 21.016 KPB.21, A CP-A, DC LINE PROT, LEVEL ALARM 10174/10212

08-12-2018 17:41:33.442 22.044 KPB.24, B CP-B, EXC L ANGLE PROT, Y-BLOCK 10376/10440

08-12-2018 17:41:33.442 22.043 KPB.24, 2 B CP-B, EXC DEL ANGLE PROT, CHANGEOVER 10376/10440

08-12-2018 17:41:33.478 31.048 NR GRID SPECIAL PROTECTION SCHEME CASE-2 EXECUTED =
08-12-2018 17:41:33.805 21.017 KPB.21, P2 CC-A CP-A, DC LINE PROT, CHANGEOVER 10174/10212 -MI
08-12-2018 17:41:33.857 21 16 KPB.21, P2 CP-A, DC LI L 10174/10212

08-12-2018 17:41:33.904 2 KPB.21, CP-A, DC L 10174/10212

08-12-2018 17:41:33.908 21 KPB.21, CP-A, DC L 10174/10212

POWERGRID representative informed that internal decision has been taken to do OPGW work in
offline mode at critical location of highway and railway crossing. Such type of location is also
dangerous for human safety. Special precautions would also be taken in future work in online
mode. DR/EL has been shared for all the tripped elements. Detailed report and remedial
measures report would be shared separately.

POWERGRID representative further informed that both 400 kV lines, 400 kV Maharani Bagh-
Ballabhgarh and G. Noida-Nwada ckt would be revived on or before 23 Dec 2018.

NTPC representative informed that again vibration observed during fault in the system. This time,
maximum vibration was of 207 microns and die down immediately after fault clearance. NTPC
representative once again requested forum to provide the solution for observation of high
vibration in Dadri stage-Il units.

RLDC representative once again stated that oscillation/ vibration was not captured in electrical
parameter through PMU data. NRLDC also wrote a letter to CTU/ CEA for further analysis of the
event. After that this matter was also discussed in separate meeting held between CTU, NTPC,
NRPC and NRLDC.

MS, NRPC requested NTPC to submit all the generator details to CTU for further studies with a
copy to NRPC/ NRLDC.



POWERGRID was requested to kindly look into the following:

e Minimize tripping/ fault during OPGW installation.

e Expedite the revival of 400 kV Ballabhgarh-Maharani Bagh ckt as import margin is not available
for Delhi to handle any contingency within state control area.

e Unwanted tripping of 400 kV Delhi-Mandaula ckt-1 & 2 from Mandaula end and remedies taken

e Reason of HVDC Rihand-Dadri Pole-ll tripping and remedial measures taken. (is it due to
commutation failure or dropping of auxiliary supply at Dadri end)

e SPS signal sending details from Rihand and Dadri and receipt of signal from remote end. (Time
stamped signal of SPS)

e (Co-ordinate with Punjab for non-operation of SPS feeders in Punjab

e Check the unnecessary tripping of 220 kV Samaypur-Palwal feeders from Ballabhgarh (PG) end.

e Detailed report of the incident covering all the aforesaid points shall be shared to NRPC/ NRLDC
within 7days.

NTPC was requested to kindly look into the following:
e Reason of tripping of three auxiliary bus at Dadri TPS.
e Voltage drop relay setting for auxiliary bus contactor needs to be checked.

Punjab was requested to kindly look into the following:
e Exact reason of operation of RoCoF relays in the region and remedial measures taken.
e (Co-ordinate with POWERGRID to check and correct the reason of non-tripping of feeders comes
under SPS load group.
e Detailed report of the incident.

Rajasthan, Haryana, UP was requested to kindly look into the following:
e SPS operation details and analysis for lower load relief and remedial measures taken report.

Multiple element tripping at 400 kV Dadri was a near miss event and it would have further added
into major catastrophe in case of cascade tripping of one or more line in the system. HVDC pole
blocking and distance protection over reaching is also alarming and indicate towards an
immediate and in depth analysis. All the concerned utilities were once again requested to look
into the event and send a report on above points, take remedial measures to avoid such incidents
in future.



Northern Regional Load Despatch Centre

Agenda for 37t PSC meeting

21/01/2019

NOTE: All the utilities are requested to submit DR/EL and other tripping
related data to NRPC/NRLDC and bring the same in the 37" PSC meeting to

be held on 21t January, 2019. They are also

requested to make

presentation highlighting cause of the event, actions taken and remedial
measure to be taken in future for avoidance of similar instances.

1. Tripping events

A. Multiple times bus bar protection operation at 400 kV Orai (UP) during line

fault on any outgoing feeder.

Event category: GI-2

Generation loss: Nil
Loss of load: Nil
Energy Loss: Nil

Data Summary received/available at NRLDC:

Description Reference Fault Info Remarks
Féult Clearance PMU data 100ms
Time
Single phase | In different phase for
Phase of the fault | PMU data to earth fault | different dates
Description Utilities Status Remarks
Availability of
Digital Data | Uttar Pradesh Available
(SCADA Data)
Received
DR/EL ippi
R/ Uttar Pradesh (only DR) For some of the tripping
Preliminary Uttar Pradesh Received After 24hrs
Report
Detailed Report Uttar Pradesh Not Received




Description Clauses Utility Remarks

1. IEGC 5.2r & 5.9.6.c (VI
2. CEA (Technical standards for
connectivity to the Grid) Regulation,
2007: Schedule Part 1. ( 6.1, 6.2)
3. 43.4.A & 43.4.D of CEA Technical

1. Detailed Report yet to

. be received
Standard for Construction of . .
. . 2. Adequately Sectionalized
. . Electrical Plants and Electric Lines; ,
Violation of ) Uttar and graded protective
CEA (Technical standards for .
Clauses Pradesh relaying system

connectivity to the Grid) Regulation,
2007: Schedule Part 1. ( 6.1, 6.2,
6.3, 6.4)
CEA  (Technical standard for
connectivity to the Grid,
Amendment Regulation 2013), part-
I, B2

3. Incorrect/ mis-operation
/ unwanted operation of
Protection system

Based on above information description of the events is:

1. 400 kV Orai (UP) is connected with Orai (PG) D/C, Mainpuri (UP) D/C,
Parichha (UP) D/C and Banda (UP) D/C. It also has two 315MVA 400/220
kV ICTs. It has one and half breaker scheme.

2. Connectivity and SLD of 400 kV Orai (UP):
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3. Event Description for 16" Sep 2018 event:
a. 400kV Mainpuri 765(UP)-Orai(UP) ckt-1 tripped on Y-N fault,
34.9Km from Mainpuri 765(UP) end. At the same time, 400 kV Bus
1 at 400kV Orai(UP) also tripped.
b. In antecedent condition, 400kV Mainpuri 765(UP)-Orai(UP) ckt-1
carrying 258 MW.
c. Name of the tripped element:
¢ 400 kV Orai (UP)-Mainpuri ckt-1
¢ 400 kV Bus-1 at Orai (UP)

d. As per UP report: No report received

e. PMU data of frequency and phase voltages:




PMU Plot of frequency at Panki(UP)
20:07hrs/16-Sep-18
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PMU Plot of phase voltage magnitude at Panki(UP)
20:07hrs/16-Sep-18
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Substationld: PANKI_UP Substationld: PANK1_UP Substationld: PANK]_UP
Deviceld: 4008US1______ Deviceld: 4008USI_____. Deviceld: 4008US1




f. SCADA SoE data:

Time Voltage Element |Element
Time Duration (in | S/S Name (Level (in Status Remarks
Name Type
ms) kv)
20:07:05:440 Oms PMU data Reference Time
20:07:05:553 115ms ORAIL_U 400 | 16MANPL CB | disturbe
20:07:05:555 115ms ORAIL_U 400 | 17MNPT3 8 | disturbe
20:07:05:700 260ms ORAI1_U 400 | 1emanpt | c8 Open | MainCBof 400 E‘;Snr:"Ma'"p”” Ckt 1
20:07:06:360 922ms PMU data It seems bus bar protection operated
20:07:06:363 925ms ORAIL_U 400 | 16maNPL cB Close
20:07:06:401 960ms ORAI1_U 400 17MNPT3 CB Open |[Tie CB of 400 kv Orai-Mainpuri Ckt 1 opens
20:07:06:405 965ms ORAIL_U 400 | 13maneG2 | B Open | Main CBof 400 E‘;Sﬂr:"Ma'"pu” Ckt 2
20:07:06:406 965ms ORAIL_U 400 07PRIC11 CcB Open [Main CB of 400 kv Orai-Paricha Ckt 1 opens
20:07:06:407 965ms ORAIL_U 400 | 10PRICIL B Open Main CB of 400()“{;;:?"%”“3 Ckt 2
Main CB of 400 kV Orai-Mainpuri Ckt 1
20:07:06:408 970ms ORAI1_U 400 16MANP1 CB Open opens ( 400 kV Orai-Mainpuri Ckt 1
tripped}
20:07:06:408 970ms ORAIL_U 400 | 220maPG2 | cB Open | MainCBof 400 ';Xec:]rsa"ora'(%) Ckt 2
20:07:06:410 970ms ORAIL_U 400 | 190RAPG1 | cB Open | M@in CBof 400KV Orai-Orai(PG) Ckt 1

opens

g. As per PMU data:

e As per PMU, maximum dip in Y-phase.

e Fault Clearance time: 100ms
e SOE captured, it seems all the main CB connected to 400 kV
Bus-1 of 400/220 kV Orai (UP) tripped after 900ms of fault

occurrence

h. Preliminary report, DR/EL and detailed report is still awaited from

UP.

4. Event Description for 29" Nov 2018 event:

a. In antecedent condition 400 kV Orai-Parichha ckt-1 was under
outage.

b. In antecedent condition, 315 MVA ICT 1 carrying 123 MW and
400kV Banda(UP)-Orai(UP) ckt-1 carrying 75 MW.

c. Y-N transient nature fault occurred in 400 kV Orai (UP)-Mainpuri
ckt-2. Line auto reclosed successfully however during line fault,
400kV Banda(UP)-Orai(UP) ckt-1&2, 400 kV Orai (UP) Bus 2 and




315 MVA ICT 1 at 400/220kV Orai(UP) also tripped due to
operation of 400 kV bus bar protection (bus-2) at 400 kV Orai (UP).
d. 400 kV Banda-Orai (UP) ckt-1&2 tripped as it was connected to
only main Bus-2 at Orai (UP). Future bay yet to be commissioned.
e. 400/220 kv 315MVA ICT-1 tripped as tie CB was already under
outage due to outage of 400 kV Orai (UP)-Parichha (UP) ckt-1
f. Following element connected to 220kV bus-2 of Orai (UP) tripped:
¢ 400kV Banda(UP)-Orai(UP) ckt-1
¢ 400kV Banda(UP)-Orai(UP) ckt-2
e 315 MVA 400/220kV ICT 1 at Orai(UP)
¢ 400 kV Bus 2 at 400/220kV Orai(UP)

g. PMU plots of frequency, df/dt and phase voltage:

PMU Plot of frequency at Bassi(PG)

02:25hrs/29-Nov-18
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PMU Plot of phase voltage magnitude at Mainpuri(PG)

02:25hrs/29-Nov-18
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Substationld: MAINP_PG Substationld: MAINP_PG Substationld: MAINP_PC
Deviceld: 400BUS2______ Deviceld: 4008US2______ Deviceld: 400BUS2______
h. SCADA SoE data:
Voltage
" Element Element
Time S/S Name| Level Status Remarks
. Name Type
(in kVv)
02:25:56,594 ORAIL_U 400 13MANPG2 Circuit Breaker | disturbe
02:25:56,597 ORAI1_U 400 14BRMNPG Circuit Breaker | disturbe
02:25:56,607 MANP1_U 400 02T10RI Circuit Breaker | disturbe
02:25:56,609 ORAIL_U 400 1272 Circuit Breaker | disturbe Main CB of 400kV side ICT 2 (disturb)
02:25:56,609 ORAI1_U 400 06BANDA?2 Circuit Breaker Open Main CB of 400kV Orai-Banda ckt-2 opens
02:25:56,609 MANP1_U 400 010RAI12 Circuit Breaker | disturbe
02:25:56,610 ORAI1L_U 400 17MNPT3 | Circuit Breaker | Open | |'€ CBof 400KV orz;zﬂnz'"p“”(mskv) cke-1
02:25:56,610 ORAI1_U 400 15BR Circuit Breaker Open Main CB of 63 MVAR Bus reactor opens.
02:25:56,612 ORAI1_U 400 20SPORA1 Circuit Breaker Open Tie CB of 400kV Orai-Orai(PG) ckt-1 opens
02:25:56,612 ORAIL_U 400 09T1 Circuit Breaker Open Main CB of 400kV side ICT 1 opens.
02:25:56,613 ORAI1_U 400 23SPORA2 Circuit Breaker Open Tie CB of 400kV Orai-Orai(PG) ckt-2 opens
02:25:56,613 ORAIL_U 400 03BANDA1 Circuit Breaker Open Main CB of 400kV Orai-Banda ckt-1 opens
02:25:57,299 ORAI1_U 400 13MANPG2 Circuit Breaker Close
02:25:57,503 ORAI1_U 400 14BRMNPG Circuit Breaker Close
02:25:57,653 MANP1_U 400 010RAI12 Circuit Breaker Close
02:25:57,665 ORAI1_U 400 1272 Circuit Breaker Open Main CB of 400kV side ICT 2 opens.




i. AS per UPPTCL details:

Sub: - Report on the Incident of Multiple Tripping at 400/220KV S/S Orai (UP).
Ref:- NRLDC letter No. NR_GD_GI/1408

On 29.11.2018 at 02:25Hrs. following elements tripped at 400/220KV S/S Orai (UP).
Normalization time of the elements is mentioned below:-

S . Date & time of

No. Name of Element Novialtsution Remark

1. Bus bar — 11 29.11.2018 | 04:26 Busbar protection

2. 400KV Orai — Mainpuri — 11 29.11.2018 | - AR operated (GT,
A/R Z-1, Y- phase,

dist.72.03km.)

3 400KV Orai — Randa — | 29.11.2018 | 04:31 Busbar protection

4 400KV Orai - Banda— 1l 29.11.2018 | 04:31 -do-

5. 3ISMVAICT -1 ) 29.11.2018 | 04:28 -do-

6 31SMVA ICT - 11 29.11.2018 | 04:28 -do-

Generation Loss = NIL
Load Loss = NIL

As per the information provided by UPPTCL, fault was observed on 400KV Orai —
Mainpuri — Il line (Z-1, Y- phase, dist.72.03km.). Auto reclose of said line operated as the fault was
of transient in nature. At the same time bus bar protection of main bus — Il operated at 400KV Orai
due to reflection of line fault on the bus, leading to tripping of all above mentioned elements
connected to Main Bus — Il at 400KV S/S Orai.

The detailed report along with flags, DR/ER and the reason shall be forwarded after receipt
from the concerned authority.

Vi

j.  As per PMU data:

e As per PMU, maximum dip in Y-phase.
e Fault Clearance time: 100ms

e SOE captured, it seems all the main CB connected to 400 kV

Bus-2 of 400/220 kV Orai (UP) tripped within 100ms of fault
occurrence

k. Preliminary report and DR/EL (partial) has been submitted however
DR/EL and detailed report is still awaited from UPPTCL.

5. Multiple time 400 kV bus bar protection of 400 kV Orai (UP) operated

during line fault on outgoing 400 kV feeders. Following are the details of
the tripping:



Name of Elements Owner / Outage Event Category as
(Tripped/Manually opened) Agency - (As reported) per CEA Grid
Date | Time Standards
1) 200 kv Bus 1 st 200KV Orai(UP) nookv Mlalanr| 765(UP)-Orai(UP) ckt-1 trlpped on Y-N fault, 34.9Km|
D) 200kV Mainpuri 765(UP}-Orai(UP) ckt- WP |16-sep-18| 2007 from Mainpuri 765(UP) end. At the same time, 400 kV Bus 1 at 400k a2
i : Orai(UP) also tripped. In antecedent condition, 400kV Mainpuri 765(UP)
Orai(UP) ckt-1 carrying 258 MW. As per PMU, Y-N fault observed.
. 100kV Banda(UP)-Orai(UP) ckt-1 tripped on R-N fault. At the same time,
1) 400kV Banda(UP)-Orai(UP) ckt-1 ) .
D) 315 MVA 400/220kV ICT 13t Orai(UP) | UP  [og-Nov-1g| 2:25 [0V Bus2and 315MVAICT1 at 400/220kV Orai(UP) ako tripped. Ay ¢
) 400 kv Bus 2 at 400/220kV Orai(UP) per PMU, Y-N fault is observed. In antecedent condition, 315 MVA ICT 1
carrying 123 MW and 400kV Banda(UP)-Orai(UP) ckt-1 carrying 75 MW.
100KV Mainpuri 765(UP)-Orai(UP) ckt-2 & 400 kV Bus 1 at 400/220K
1) 400kV Mainpuri 765(U)-Orai(UP) ckt-2 uP 3Dec-18| 2:18 Orai(UP) tripped on R-N fault. As per PMU, R-N fault is observed with a2
[2) 400 kV Bus 1 at 400/220kV Orai(UP) . unsuccessful autoreclosing attempt. In antecedent condition, 400k
ainpuri 765(U)-Orai(UP) ckt-2 carrying 76 MW.
100kV Mainpuri 765(UP)-Orai(UP) ckt-2 & 400 kV Bus 1 at 400/220k
1) 400kV Mainpuri 765(U)-Orai(UP) ckt-2 up 9-Dec-18 | 2:35 Orai(UP) tripped on R-N fault. As per PMU, R-N fault is observed. In Gl
2) 400 kV Bus 1 at 400/220kV Orai(UP) ¢ : entecedent condition, 400kV Mainpuri 765(U)-Orai(UP) ckt-2 carrying 9§
W.
As reported, 400kV Mainpuri 765(UP)-Orai(UP) ckt-2 & 400 kV Bus 1 af]
1) 400kV Mainpuri 765(U)-Orai(UP) ckt-2 up  lo-Dec-18] 2035 100/220kV Orai(UP) tripped on R-N fault. As per PMU, R-N fault is a2
2) 400 kV Bus 1 at 400/220kV Orai(UP) ’ observed. In antecedent condition, 400kV Mainpuri 765(U)-Orai(UP) ckt
2 carrying 135 MW.
DY Pari N R-N fault occurred in 400kV Orai(UP)-Paricha(UP)-2, 69km from)|
1) 400KV Orai(UP) Par.|cha[UP) 2 UP  |25-Dec-18| 2:34 [Orai(UP). At Orai(UP), due to bus bar protection operation bus1 tripped. Gl-2
12) 400kV Bus-1 at Orai(UP) ) )
As per PMU data, R-N fault observed with unsuccessful auto-reclosing.

Points for Discussion:

1. Event on 16" Sep 2018:

a.
b.

Exact location of fault and nature of fault.
Sequence of tripping needs to be reported and explained.

C.

Mal-operation of 400 kV Bus Bar Protection (400 kV Bus-1) at
400/220 kV Orai (UP) station during line fault in 400 kV Orai-
Mainpuri ckt-1 needs to be looked into.

Similar incident happened multiple times. Operation of Bus Bar
Protection in case of single phase to earth fault is serious cause of
concern for grid security. UPPTCL is advised to look into the matter
and take corrective action

Detailed report, remedial measures report and supporting DR/EL
needs to be submitted.

Operation of 400 kV bus bar protection at 400/220 kV Orai (UP) to
be reviewed and corrected.

2. Event on 29" Nov 2018:

a.
b.

Exact location of fault and nature of fault.
Sequence of tripping needs to be reported and explained.



c. Mal-operation of 400 kV Bus Bar Protection (400 kV Bus-2) at
400/220 kV Orai (UP) station during line fault in 400 kV Orai-
Mainpuri ckt-2 needs to be looked into.

d. Similar incident happened multiple times. Operation of Bus Bar
Protection in case of single phase to earth fault is serious cause of
concern for grid security. UPPTCL is advised to look into the matter
and take corrective action

e. Detailed report remedial measures report and supporting DR/EL
needs to be submitted.

3. Bus Bar Protection at 400 kV Orai (UP) needs to be thoroughly checked.
4. Remedial measures report for all the other tripping to be submitted.

UPPTCL may elaborate all the incident, submit the detailed report and may also
apprise the members about corrective actions already taken/being taken (with
time line) to avoid such events.

B. Complete outage of 400/220 kV Gorakhpur (UP) at 16:56hrs of 17t Sep and
10:03hrs of 22" Oct 2018.

Event category: GD-1

Generation loss:
Nil (17.09.18)
Nil (22.10.18)
Loss of load:
225 MW (17.09.18)
180 MW (22.10.18)
Energy Loss: UP may confirm about energy loss
0.36 MU (17.09.18)
0.15 MU (22.10.18)

Data Summary received/available at NRLDC:

Description Reference Fault Info Remarks
440ms &

-ll:_iar:l'et Clearance PMU data 440ms 17.09.2018
440ms 22.10.2018
R-N fault 17.09.2018

Phase of the fault | PMU data
R-N fault 22.10.2018




Description Utilities Status Remarks
Availability of 17.09.2018
Digital Data | Uttar Pradesh Available 22.10.2018 (Time Synch
(SCADA Data) error)
Received 17.09.2018 (DR received
DR/ EL Uttar Pradesh (Only  Flag | from POWERGRID)
details) 22.10.2018
L . 17.09.2018
Preliminary Report | Uttar Pradesh Received
22.10.2018
) ) 17.09.2018
Detailed Report Uttar Pradesh Not Received
22.10.2018
Description Clauses Utility Remarks
1. IEGC 5.2.r & 5.9.6.c (VI)
2. CEA (Technical standards for
connectivity to the Grid) Regulation,
2007: Schedule Part 1. ( 6.1, 6.2)
3. 43.4.A & 43.4.D of CEA Technical 1. DR/EL, Preliminary
Standard for Construction of report within 24hrs
Electrical Plants and Electric Lines; 2. Detailed Report
CEA (Technical standards for 3. Correct operation of
Violation of | connectivity to the Grid) Regulation, | Uttar Protection System
Clauses 2007: Schedule Part 1. ( 6.1, 6.2, | Pradesh 4. Delayed Clearance of

6.3)
CEA (Technical standard for
connectivity to the Grid,

Amendment Regulation 2013), part-

Il, B2
4. CEA Grid Standard 3.l.e
5. CEA Transmission Planning
Criteria

fault

5. Adequately
Sectionalized and graded
protective relaying system

Based on above information description of the events is:

1. 400 kV Gorakhpur (UP) is connected with Gorakhpur (PG) D/C, Azamgarh
(UP) S/C. It also has 315MVA & 500MVA 400/220 kV ICT. It has DMT
(double main transfer breaker) scheme. 220kV Gorakhpur 2 (UP) further
connected with 220 kV Tanda (UP) S/C, Gorakhpur (PG) S/C and 400/220
kV Gorakhpur (UP) D/C.

2. Connectivity and SLD of 400/220 kV Gorakhpur (UP):
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3. Event Description for 17 Sep 2018 event:

a. 400 kV Gorakhpur (UP) is connected with Gorakhpur (PG) D/C,
Azamgarh (UP) S/C. It also has 315MVA & 500MVA 400/220 kV
ICT. It has DMT (double main transfer breaker) scheme.

b. During charging of 400KV Gorakhpur(UP)-Gorakhpur(PG) ckt-II
through 400 kV transfer bay, R-ph parallel disc insulator of 400 kV
transfer bus got damaged causing tripping of all 400 kV feeders,
315MVA ICT-Il, 500MVA ICT-lI and 220 kV feeders on bus bar
protection.

c. After isolation of faulty bus section 400 kV feeders, ICTs, 220 kV
feeders charged. Then after replacement of damaged disc
insulators both 400 kV PGCIL ckts charged at 22:25 & 22:26 hrs
respectively.

d. Name of the tripped element:

¢ 315 MVA ICT 2 at 400kV Gorakhpur(UP)

¢ 500 MVA ICT 1 at 400kV Gorakhpur(UP)

¢ 400 kV Gorakhpur(PG)-Gorakhpur(UP) ckt-1

¢ 400 kV Gorakhpur(PG)-Gorakhpur(UP) ckt-2

¢ 400 kV Azamgarh (UP)-Gorakhpur(UP)

e 220 kV Gorakhpur (UP)-Gorakhpur 2 (UP) ckt-1 & 2
e 220 kV Gorakhpur-Deoria ckt

e 220 kV Gorakhpur-Hata ckt

e. As per UP report:

Sub: - Report on the Incident of Simultaneous Tripping at 400KV S/S Gorakhpur.

On 17.09.2018 at 16:57Hrs. all ICTs and 400KV transmission lines connected with 400KV S/S

Gorakhpur tripped. Normalization time of the elements is mentioned below:-

SL Date & time of

N Name of Element Noraalisation Remark
| 1. | S00MVA ICT — I (400/220K V) [17.092018 | 18:41 |
2. | 315MVA ICT — II (400/220K V) [ 17.092018 | 18:33 |
400KV Gorakhpur-PG-1 | 17.092018 | B/D
4. | 400KV Gorakhpur-PG-II |717.092018 | B/D
5. | 400KV Azamgarh [17.092018 | 18:32 |

Generation Loss = NIL
Load Loss = 225 MW Approx.

It has been reported by site authorities that during shifting of 400KV Gorakhpur (PG) - I line on
I'ransfer Bus, R-phase insulator string of TBC snapped causing Bus fault resulting in tripping of 400KV
Gorakhpur (PG) I &11 , 400KV Azamgarh and 315MVA ICT-2 and SOOMVA ICT.

I'he detailed report along with flags, DR/ER and the reason shall be forwarded after receipt from the
concerned authority ~




rt on the incident of simultancous trippin f elements at
16:57Hrs. on dt. 17.09.2018 based on the information rececived from UPPTCL..

Ref:- NRLDC letter No. NR_GD_GI/1365

On 17.09.2018 at 16:57Hrs. all ICTs and 400KV transmission lines connected with 400KV

S/S Gorakhpur tripped. Normalization time of the elements is mentioned below:-

SL ) Name of Date & time of R
No. Element Normalization
1 T SOOMVA ICT 1 | 17.09.2018 18:41 -
' (400/220K V) | | ‘
| 2 SISMVA ICT Il | 17.09.2018 18:33 -
e b ___| (400/220KV) 2 3 m——. T =
< Ji 400KV Gorakhpur-PG-I 17.09.2018 | 22:25 -
[ 4 T 400KV Gorakhpur-PG-I1 17.09.2018 22:26 | -
5. | 400KV Azamgarh RO ) 7 [T © e O |
6. | 220KV Gorakhpur — 1 T 17.092018 | 19:08 | e
7 220KV Gorakhpur — 11 | 17.09.2018 18:57 |
N O e - |
8. 220KV Deoria 17.09.2018 | 18:38 -
| ° 220KV Hata - 11 17.092018 |  19:11 E

Analysis report of the tripped elements and single line diagram of the relevant portion of the
grid is enclosed at annexure. .

Analysis:-

During charging of 400KV Gorakhpur (PG) Ckt. Il through 400KV Transfer Bay due to
S/D of main breaker of this line, R phase parallel disc insulator of 400KV Transfer Bus got damaged
and fell on the ground causing bus fault. This led to tripping of all 400KV lines, ICTs and all 220KV
feeders on bus bar protection.

Remedial Measures:-
1. Cleaning of main and transfer bus disc insulators and also replacement of old disc insulators is
required

%

I'horough protection testing of 400/220KV system at Gorakhpur S/S is required.
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Antecedent conditions of load and
generation , including frequency , voltage
and the flows in the affected area at the
time of tripping including weather
condition prior to the event

1) 500 MVA ICT-I :-at 16.00 hrs.
i)Load: -199 MW, current: 527 Amp , Voltage: 227 KV.

2) 315MVA ICT-1I :-at 16.00 hrs.
i)Load: -127MW, current: 336 Amp, Voltage: 229 KV.

3) 400KV Azamgarh :-at 16.00 hrs.
i)Load: -228MW, current: 318 Amp , Voltage: 412 KV.

4) 400KV PGCIL-I :-at 16.00 hrs.
i)Load: -47MW, current: 111Amp, Voltage: 408 KV.

5) 400KV PGCIL-ll :-at 16.00 hrs.
i)Load: -47MW, current: 112Amp, Voltage: 408 KV.

6) 220KV Deoria :-at 16.00 hrs.
i)Load: +110 MW, current: 290 Amp , Voltage: 229 KV.

7)220KV Gorakhpur-I :-at 16.00 hrs.
i)Load: +16 MW, current: 53 Amp, Voltage: 227 KV.

8)220KV Gorakhpur-Il :-at 16.00 hrs.
i)Load: +16 MW, current: 53Amp , Voltage: 228 KV.

9) 220KV Out going-l :-at 16.00 hrs.
i)Load: +71 MW, current: 195 Amp , Voltage: 228 KV.

10) 220KV Out going-Il :-at 16.00 hrs.
i)Load: +75 MW, current: 195 Amp , Voltage: 228 KV.

11) 220KV Hata-Il :-at 16.00 hrs.
i)Load: +00 MW, current: 10 Amp, Voltage: 225 KV.

Weather condition: Clear

Affected Area: Town supply of Deoria, Kushinagar,
Maharjganj,partially tehsil & rural supply of Gorakhpur,
Deroia, Kushinagar and Maharajganj districts.

Duration of interruption and Demand
and / or Generation (in MW and MWh)
interrupted

1) 500MVA - 01 hrs.45 minutes

2) 315MVA - 01 hrs 37 minutes

3) 400KV Azamgarh- 01 hr 35 minues

4) 400KV PGCIL Ckt-I- 05 hr 28minutes
5)400KV PGCIL Ckt-I- 05 hr 29 minutes

6) 220KV Deoria - 01 hrs 41 minutes

7) 220KV Gorakhpur-l - 02 hrs 11 minutes
8) 220KV Gorakhpur-1l - 02 hrs 00minutes
9) 220KV Hata-Il - 02 hrs 14 minutes
10) 220KV Outgoing-l - 01 hrs 41 minutes
11) 220KV outgoing-Il - 01 hrs 41 minutes




Tripping Date

Restoration

Details of Flag

SI.No.| Name of Feeder ) Analysis Remark
& Time date & Time Control Panel Relay Panel
HV side- HV side:
18.41 hrs )
LV Side- VT fail,Directional
18.42 hrs 0/C & E/F optd
1 (500 MVA ICT-I Gr A trip relay optd MTR -186,286
Gr B trip relay optd
LV side: At 400KV S/S UPPTCL
Gr B trip relay 86B MTR -286 P
Gor pur -
- During charging of 400KV
HV side- .
18.33h HV side: UPPTCL -PGCIL Gorakhpur ckt-II
— s . through 400KV transfer bay , R-
LV Side- Gr A,B trip relay 86A1,86A2,86B1,86B2 L
Directi | 0/C &E/F with LBB pt ph parallel discinsulator of
irectiona wi PLOM 1400k Transfer bus got
2 (315 MVAICT-II INV HS E/F . -
WV sid damaged causing tripping of all
17.09.18 at 5 st' e - % 400KV feeders, 31SMVA ICT-II,
16.57 hrs t’”°t',‘ op | 500MVA ICT-1 and 220KV
master rldp retay MTR 86 feeders on bus bar protection.
200KV BUs B optd. Afterisolation of faulty bus
3 Prot usl ar 18.32 hrs BBR-87,22, section 400KV feeders, ICTs,
fotn pane 220KV feeders charged. Then
4 |400 kV Azamgarh 18.32hrs | A/Rblock, BB optd 186A,186B,96
after replacement of damaged
discinsulators both 400KV
RP1C- 79A/R block, bkr 50Z, 30KL, [PGCIL ckts charged at 22:25 &
2X1A/B, RP1B- 22:26 hrs. respectively.
main-1/2 CR, Direct| 2+ A/ 8- cont peciively
K i multi relay 30R2/F2,main-1I
trip recive Ch-I/I1, .
5 1400 kV PGCIL ckt-I 22.25 hrs distance protn relay -R,B-ph alarm
CBtrouble alarm,
) 868, 30P,30Q, RP1A- cont
CB auto trip, . . .
multi relay 30R1/F1, main-I distance
relay -R,Y,B-ph -pick,E/F, Z1, CR,86A
RP2C- CB trouble protn realy 52X1
A/B, cont multi relay 30KL, RP2B-
CBtroublealarm, | " Uiti relay 30 R2/F2, 30MN
. ult Y , y
6 |400kV PGCIL ckt-I 22.26 h h |
¢ e Car”‘:lracrr:nne RP2A- cont multi relay 30RL/F1,
main -I distannce protn relay- R,Y,B-
ph E/F pick up,
7 [?20kvBusBar 18.34 hrs. BBR- 87,71
Protn panel
BB protn optd 96 optd.
8 |220kV Gorakhpur-I 19.08 hrs Aut { lock
p uto reclose locl 186A, 1868
out optd.
9 220 kV Gorakhpur - 18.57 hrs BB protn optd BB relay 96, 67N/50LBB
1l Master trip relay
. 186, 2860ptd., LBB
10 |220kV Deoria 18.38 hrs 186,286
optd
11 [220kV Hata-Il 19.11 hrs 96 optd, VT fail VT fail




DR details of 400 kV Gorakhpur PG(end)-Gorakhpur UP ckt-1
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It seems line tripped from PG end in Z-2
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DR details of 400 kV Gorakhpur PG(end)-Gorakhpur UP ckt-2
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It seems line tripped from PG end in Z-2. Gorakhpur (UP) end connected for another 800ms as
voltage persisted for that period.




f. PMU data of frequency and phase voltages:

PMU Plot of frequency at Bassi(PG)

16:57hrs/17-Sep-18
e T B O D

HZ

Substationld == BASSLPG
DeviceType == 8, Substationld In /BASSLPG], Deviceld == 4008UST______, PointName == HZ Measurementld == BASS.PG.8.4008US]______ HZ
50.05

50.04 ”
Change in

frequency of
0.036HZis
observed.

50.03

50.02

Values

50.01

49.99

49.98
16:56:20 16:56:30 16:56:40 16:56:50 16:57:00 16:57:10 16:57:20 16:57:30 16:57:40

— HZ
Measurementld: BASSI_PG.B.400BUST______ HZ ]

PMU Plot of phase voltage magnitude at Azamgarh(UP)

16:57hrs/17-Sep-18
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~— VEM ~— VRM
Substationld: AZAM1_UP Substationld: AZAM1_UP Substationld: AZAM1_UP
Deviceld: 4008UST______ Deviceld: 4008UST_____. Deviceld: 4008USI




g. SCADA SoE and Analog data:

Time \Voltage
Time Duration |S/S Name Level (in [Element Name [Element Type |Status [Remarks
(in ms) kV)
16:56:40:920 Oms PMU data Reference Time
EEaAn. - Main CB of 400kV Gorakhpur(UP)-
16:56:40:575 GRK_1_UP [400kV F_08(GRKPR-1) [Circuit Breaker [Open Gorakhpur(PG) Ckt-1 opens
16:56:40:993 70ms GRK_1_UP 400KV  |10T2 Circuit Breaker [open [0OKV Side Main CB of 315 MVAICT 2 at
Gorakhpur(UP) opens.

16:56:41:016 95ms GRK_1_UP [p20kv  |[E_02(DORIA)  [Gircuit Breaker |Open SAPZ:SCB of 220kv Gorakhpur(UP)-Dorai(UP)

16:56:41:018 100ms  |GRK_1_UP [220kv  [o9T2 Circuit Breaker [open [220KY Side Main CB of 315 MVAICT 2 at
Gorakhpur(UP) opens.

16:56:41:022 100ms  |[GRK_1_UP [220kv  [E_O1(T1) Circuit Breaker [open [220KV Side Main CB of 500 MVAICT 1 at
Gorakhpur(UP) opens.

EeoAd. - Main CB of 220kV Gorakhpur(UP)-
16:56:41:022 100ms GRK_1_UP [220kV E_07(GRK_2-1) [Circuit Breaker [Open Gorakhpur2(UP) ckt-1 opens
16:56:41:025 105ms GRK_1_UP [220kV 14HATA2 Circuit Breaker |Open
16:56:41:027 GRK_1_UP [220kV O5MBC Circuit Breaker |Open [220kV Side Bus coupler opens.

EEap. - Main CB of 220kV Gorakhpur(UP)-
16:56:41:042 120ms GRK_1_UP [220kV E_08(GRK_2-2) [Circuit Breaker [Open Gorakhpur2(UP) ckt-2 opens
16:56:41:760 840ms PMU data Again voltage dip
16:56:42:200 1280ms PMU data \Voltage recovered
16:57:00:015 19second |AZAM1_UP |400kv  [16GRK1 Circuit Breaker [Open [V12IN CB of 400KV Azamgarh(UP)-

Gorakhpur(UP) Ckt opens
UP Demand pattern during tripping

wessssn UP Demand Met - 16/09/2018 12:00 AM
[ 16/09/2018 16:58:57 |

15900

15800

15700

15600

15500

15400

15300

15200

15100

UP Demand Met
wessssn UP Demand Met - 17/09/2018 12:00 AM

15559.476
17/09/2018 16:58:57
1534262

15601.77
17/09/2018 17:00:15
15112.466

Load loss (as per e
SCADA data) was
around 230 MW ]

16:30

16:35 16:40 16:45 16:50 16:55

Sep Sun 16 2018

17:00

17:05 17:10 17:15 17:20 17:25



h.

As per PMU data:
e As per PMU, maximum dip in R-phase. Two voltage dip
captured
e Fault Clearance time: 440ms & 440ms
e SOE captured, it seems all the 400kV elements tripped within
100ms of fault occurrence except 400 kV Azamgarh-Gorakhpur
ckt

As per DR and flag details:
¢ 400 kV Gorakhpur PG (end)-Gorakhpur UP ckt-1 tripped in Z-2.
¢ 400 kV Gorakhpur PG (end)-Gorakhpur UP ckt-2 tripped in Z-2
however Gorakhpur(UP) end tripped after 800ms of tripping
from Gorakhpur PG end.
e 500 MVA ICT at Gorakhpur (UP) tripped on back up protection
within 100ms
Remedial Measures taken: Bus bar protection CT core cable for
220 kV Gorakhpur (UP)-Gorakhpur2 (UP) ckt-1 between CT JB
(junction box) to bus bar protection panel replaced on dated
22.10.2018 and observed balance current for all three phases.
Preliminary report and Flag details has been received but DR/EL
and detailed investigation report along with remedial measures
report is still awaited from UP.

4. Event Description for 229 Oct 2018 event:

a.

400 kV Gorakhpur (UP) is connected with Gorakhpur (PG) D/C,
Azamgarh (UP) S/C. It also has 315MVA & 500MVA 400/220 kV
ICT. It has DMT (double main transfer breaker) scheme. 220kV
Gorakhpur 2 (UP) further connected with 220 kV Tanda (UP) S/C,
Gorakhpur (PG) S/C and 400/220 kV Gorakhpur (UP) D/C.

220 kV Gorakhpur 2 (UP)-Tanda line tripped at 10:05hrs on 220 kV
Gorakhpur 2 (UP) & at the same time 220 kV side bus bar
protection operated at 400/220 kV Gorakhpur (UP) causing tripping
of all connected 220 kV feeders,315MVA ICT-Il and 500MVA ICT-I.
During checking it was found that during normal condition bus bar
protection CT core B-phase current is higher than twice times with
respect to R&Y-phases current on 220 kV Gorakhpur-Gorakhpur
ckt-1. Hence bus bar protection CT core cable for above feeder
between CT JB (junction box) to bus bar protection panel replaced
on dated 22.10.2018 and observed balance current for all three
phases.



d. Following element connected to 220kV bus of 400/220 kV
Gorakhpur (UP) tripped:
¢ 315 MVA ICT 2 at 400kV Gorakhpur(UP)
¢ 500 MVA ICT 1 at 400kV Gorakhpur(UP)
e 220 kV Gorakhpur 2 (UP)-Tanda (UP)
e 220 kV Gorakhpur 2 (UP)-Gorakhpur (PG) ckt
e 220 kV Gorakhpur (UP)-Gorakhpur 2 (UP) ckt-1 & 2
e 220 kV Gorakhpur-Deoria ckt
e 220 kV Gorakhpur-Hata ckt

e. PMU plots of frequency and phase voltage:

PMU Plot of frequency at Bassi(PG)

10:03hrs/22-Oct-18
B Ohovve Bl=es Deees R

HZ

Substationld In /BASS/PG]
DeviceType == 8, Substationld == B455/ PG, Deviceld == 4008US].

Change in
frequency of »

0.023HzZ is 1

observed. '

HZ
Measurement Id: BASSI_PG.B.4008BUS]




PMU Plot of phase voltage magnitude at Azamgarh(UP)

10:03hrs/22-Oct-18

2102018 3] 10:0307.960

il 22102018 5] 100312920 KRS T

RY B Phase Voltage
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235 S —
E &30 | 10:03:10.400hrs |
223 10:03:10.040hrs
220
10:03:09.645 10:03:09.745 10:03:09.845 10:03:09.945 10:03:10.045 10:03:10.145 10:03:10.245 10:03:10.345 10:03:10.445 10:03:10.545
— VBM — VRM
Substationld: AZAM1_UP Substationld: AZAM1_UP Substationld: AZAM1_UP
Deviceld: 400BUST ______ Deviceld: 400BUST ______ Deviceld: 400BUST ______
f. SCADA SoE data:
Voltage
. g Element
Time S/S Name | Level (in Element Type| Status Remarks
Name
k)
10:03:09:199 | GRK_1_UP | 220KV |E_O7(GRK_2-1) | Circuit Breaker | Open |V CBof 220k G°ra'zhg;:nlip)'m’akhp”’z(UP) cht-
10:03:09:200 | GRK_1_UP 220kV 05MBC Circuit Breaker | Open 220kV Side Bus coupler opens.
10:03:09:200 | GRK_1_UP 220kV E_02(DORIA) | Circuit Breaker | Open Main CB of 220kV Gorakhpur(UP)-Dorai(UP) opens
10:03:09:201 | GRK_1_UP |  220kV E_0L(TL) | CircuitBreaker | Open 220k Side Main CB of 500 MVAICT 1at
Gorakhpur(UP) opens.
10:03:09:205 | GRK_1_UP 220kV 14HATA2 Circuit Breaker | Open Main CB of 220kV Gorakhpur(UP)-HATA ckt opens
10:03:09:209 | GRK2N_UP | 220kv | E_O3(EXTN1) | Circuit Breaker | Open Main CB of 220kV Gorakhpur(UP)-Gorakhpur
New(UP)(end) ckt-1 opens
10:03:09:213 | GRK2ZN_UP | 220kV | E_O4(EXTN2) | Circuit Breaker | disturbe Main CB of 220kv Gorakhpur(UP)-Gorakhpur
New(UP)(end) ckt-2 opens
10:03:09:217 | GRK_1_UP | 220kv | E_0B(GRK_2-2) | Circuit Breaker | Open |12 CBoOf 220kV G°rak2h§:;(ngp)'6°rakhp”rz(UP) ckt-
10:03:09:218 | GRK_1_UP |  400kV 1012 Circuit Breaker | Open 400kV Side Main CB of 315 MVAICT 2 at
Gorakhpur(UP) opens.
10:03:09:222 | GRK_1_UP |  220kv 09T2 Circuit Breaker | Open 220k Side Main CB of 315 MVA ICT 2at
Gorakhpur(UP) opens.




UP Demand pattern during tripping

UP Demand Met
wesssn UP Demand Met - 21-10-2018 00:00  wwwsssss UP Demand Met - 22/10/2018 00:00

[21/1072018 10:00:37 | |[ 21/10/2018 10:0124 |
12663.751 12645.001
22/10/2018 10:00:37 22/10/2018 10:01:24
13000 1 | 11284115 | || 11072.008 |
[
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around 210 MW
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g. AS per UPPTCL details:



Sub: - Report on the Incident of Simultaneous Tripping_at 400KV S/S Gorakhpur.
Ref:- NRLDC letter No. NR_GD_GI/1393

On 22.10.2018 at 10:05Hrs. all 400/220KV ICTs and 220KV transmission lines connected with
400KV /S Gorakhpur tripped. Normalization time of the elements is mentioned below:-

Sl Date & time of
R k
No. Name of Element Normalization emar
1. [S00MVAICT- 1 (400/220K V) 22.10.18 10:54 Bus bar protection
operated
2. |31SMVAICT-II (400/220K V) 22.10.18 10:47 -do-
3. |220KV Deoria line 22.10.18 10:54 -do-
4. |220KV Gorakhpur -1 line 22.10.18 11:03 -do-
5. 220KV Gorakhpur - II line 22.10.18 11:04 -do-
6. |220KV Hata - I line 22.10.18 12:23 -do-

Generation Loss = NIL
Load Loss = 180 MW Approx.

It has been reported by site authorities that 220KV Gorakhpur — Tanda line tripped due to line
fault caused by snapping of (Disc insulator) simultaneously 220KV bus bar protection also operated

resulting into Blackout at 220KV Gorakhpur.
The detailed report along with flags, DR/ER and the reason shall be forwarded after receipt

from the concerned authority. _S—==




Ref:- NRLDC letter No. NR_GD_G1/1393

On 22.10.2018 at 10:05Hrs. all 400/220KV ICTs and 220KV transmission lines connected with
400KV S/S Gorakhpur tripped. Normalization time of the elements is mentioned below:-

SL Date & time of
No. Name of Element Nesmalization Remark
1. | SOOMVA ICT -1 (400/220KV) 22.10.18 10:54 Bus bar protection
operated
2. | 3ISMVAICT - 11 (400/220KV) 22.10.18 10:47 -do-
3. | 220KV Deoria line 22.10.18 10:54 -do-
4. | 220KV Gorakhpur -1 line 22.10.18 11:03 -do-
S. | 220KV Gorakhpur —II line 22.10.18 11:04 -do-
6. | 220KV Hata - Il line 22.10.18 12:23 -do-
7. | 220KV Bus coupler 22.10.18 10:48 -do-
220KV outgoing — 11 22.10.18 10:48 Isolator open
220KV outgoing - | 22.10.18 10:48 -do-

Analysis report of the tripped elements, single line diagram of the relevant portion of the grid is
enclosed at annexure.

Analysis:-

220KV Barahua Gorakhpur — Tanda line tripped at 10:05Hrs. on 220KV S/S Barahua Gorakhpur
& at the same time 220KV side bus bar protection operated at 400KV S/S Gorakhpur causing tripping
of all connected 220KV feeders, SOOMVA ICT —1and 315SMVA ICT - 11.

During testing it was found that the protection cable between C.T Junction box to bus bar
protection panel found defective due to which bus bar protection operated, Causing Blackout at 220KV

Portion of 400/220KV S/S Gorakhpur.

Remedial Measures:-

I. Bus bar protection C.T cable replaced from C.T Junction box to bus bar protection panel of 220KV

Gorakhpur — Tanda Ckt. on 22.10.2018 X
2. Thorgugh testing of the protection system at 400KV S/S Gorakhpur is required.




Antecedent conditions of load and generation
5|, including frequency , voltage and the flows
in the affected area at the time of tripping

1)500 MVA ICT-Il :-at 10.00 hrs. i)Load: -
127 MW, current: 322 Amp , Voltage: 230 KV.

2)315MVA ICT-II :-at 10.00 hrs. i)Load: -
80 MW, current: 205 Amp , Voltage: 234 KV.

3)220KV Deoria :-at 10.00 hrs. i)Load:
100 MW, current: 302 Amp , Voltage: 230 KV.

230KV.

4)220KV Gorakhpur-I :-at 10.00 hrs.
i)Load: 21 MW, current: 54 Amp , Voltage:

230 KV.

5)220KV Gorakhpur-Il :-at 14.00 hrs.
i)Load: 22 MW, current: 57 Amp , Voltage:

KV.

6)220KV Out going-I :-at 10.00 hrs.
i)Load:31 MW, current: 84 Amp , Voltage: 233

230 KV.

7)220KV Out going-Il :-at 10.00 hrs.
i)Load: 35 MW, current: 90 Amp , Voltage:

8)220KV Hata-Il :-at 10.00 hrs.
00 MW, current: 10 Amp , Voltage: 231 KV.

i)Load:

Affected Area: Partial Town & rural supply of
Gorakhpur, town& rural supply of Deroia,
Kushinagar and Maharajganj districts.

Weather

condition: Clear

Annexure- =
; Tripping Analysis Remark | |
. ﬁmdmder oid Control Panel Relay Panel |
: ‘ i khpur- Tanda
- SO0V 220Ky Barahua Gorakhp e
- AICT- 22.1018at e i, x
e __|s/sBarahua Gorakhpur &atthe -
‘ Isame time 220KV side bus bar :
3 | SISMVACTH 86A1,86A2,8681,8682 |protection operated at a_oow s/! ‘
- |Gorakhpur causing tripping of all
96 optd. connected 220KV feeders,,
master trip relay optd. [MTR 86 S00MV; ICT-1 and 315MVA ICT- ;
220KV h 88 protn optd 96 optd. I1.During checking nAvaas found that
a S — Auto reclose lock out during rormal condition bus bar'
optd 186A,1868 protection CT core B-ph currentis
220KV 88 protn optd higher than twice times with
v sl respect to R& Y-phases current on
220KV Deoria - 220KV Gorakhpur-Gorakhpur
d (3
: : e :2 :“::‘ s Circuit-l. Hence Bus bar protection
e == P BB- B phase-87, Z1 CT core cable for above feeder
T 96TR1,96TR2, betweer, CT JB to Bus Bar
& 96TR4,96TRS,96TRG,  [protection panel replaced on
i 96TR8,96TRI,96TRLL dated 22.10.2018 and observed
e balance current for all three
e phases.
| SN



at 400KV S/ Gorakhpur at

nformation received from 4

00KV S/S Gorakhpur,
400KV Bus - A 220KV Bus - A
220KV Deoria ” l
< "—]
2 \l|
,/ 7\“'
Gorakhpur ~New-]
SOOMVAICT -1 220KV outgoing - |
\ l
3 l
\4
Lg( 400KV Azamgarh Gorakhpur -New-11
™ %
SISMVAICT -]
400KV Gorakhpur (PG) -1 | S —
l_\L A3 *
| ® & !
\ |
\ A
400KV Gorakpur (PG)-11 220 KV outgoing - 11
Ly y
N N
' I
'b 220KV Hata-1I(Proposed)
- 400KV Bus - B —& %
220KV Bus - B
| Legends -— ‘l
Circuit Breaker Closed X
Circuit Breaker Tripped (5%
Circuit Breaker Open
L | X

h. As per PMU data:

e As per PMU, maximum dip in R-phase.
e Fault Clearance time: 440ms



e SOE captured, it seems time synch error. (Tripping time
captured in SCADA SoE is 800ms before the actual fault time
(PMU reference time)

All 220kV elements connected to 400/220 kV Gorakhpur (UP)
tripped.

Remedial Measures taken: Bus bar protection CT core cable for
220 kV Gorakhpur (UP)-Gorakhpur2 (UP) ckt-1 between CT JB
(junction box) to bus bar protection panel replaced on dated
22.10.2018 and observed balance current for all three phases.
Preliminary report and flag details has been submitted however
DR/EL and detailed report is still awaited from UPPTCL.

Points for Discussion:

1. Eventon 17" Sep 2018:

a.

Exact location of fault and nature of fault.

b. Sequence of tripping needs to be reported and explained.
C.
d. Operation of bus bar protection for both 400 kV buses at Gorakhpur

Reason of delayed clearance of fault.

(UP) needs to be relooked.

Delayed clearance of fault more than 400ms in case of operation of
instantaneous bus bar protection operation also to be checked.
Healthiness of bus bar protection of 400/220 kV Gorakhpur (UP)
needs to be ensured.

Back up over current earth fault protection of 500MVA ICTs needs
to be looked into.

. Reason of tripping of 400 kV Gorakhpur (UP)-Gorakhpur (PG) ckts

needs to be explained. (From PG end these ckis tripped in Z-2)
SCADA SoE (not received) of tripping of 400 kV Gorakhpur (UP)
end-Azamgarh ckt.

Status of availability of DR/EL and extracting software needs to be
shared.

Detailed report, remedial measures report and supporting DR/EL
needs to be submitted by UPPTCL

2. Event on 22" Oct 2018:

a.
b.
C.

Exact location of fault and nature of fault.
Sequence of tripping needs to be reported and explained.
Reason of delayed clearance of fault.



Operation of 220 kV bus bar protection during fault in outgoing line
(220kV Gorakhpur-Tanda ckt) from adjacent 220 kV Gorakhpur 2
(UP) needs to be looked into.

Operation of bus bar protection for both 220 kV buses at 400/220
kV Gorakhpur (UP) needs to be relooked.

Delayed clearance of fault more than 400ms in case of operation of
instantaneous bus bar protection operation also to be checked.
Healthiness of 220 kV bus bar protection of 400/220 kV Gorakhpur
(UP) needs to be ensured.

Time synchronization of SCADA SoE to be checked and corrected.
Status of availability of DR/EL and extracting software needs to be
shared.

Detailed report, remedial measures report and supporting DR/EL
needs to be submitted by UPPTCL.

3. Bus Bar Protection of both side of 400/220 kV Gorakhpur (UP) needs to
be thoroughly checked.

UPPTCL may elaborate the incident, submit the detailed report and may also
apprise the members about corrective actions already taken/being taken (with
time line) to avoid such events.

C. Multiple Element tripping at 400/220 kV Patran substation at 11:11 hrs of
18t Sep 2018.

Event category: GI-2

Generation loss: Nil

Loss of load: Nil (Punjab may confirm)
Energy Loss: Nil (Punjab may confirm)

Data Summary received/available at NRLDC:

Description Reference Fault Info Remarks
Fault Clearance Time As per PMU data No fault No fault in the system
Phase of the fault As per PMU data NA
A A Present
Description Utilities Status Remarks
Availability of Digital .
Data (SCADA Data) NR Available
DR/ EL PTCL Received




Punjab NA
POWERGRID Received
PTCL Received
. . Not
Preliminary Report Punjab Received
POWERGRID Received
PTCL Not
. Received
Detailed Report
Punjab Not
Received
Description Clauses Utility Remarks
1. CEA (Technical standards for
connectivity to the Grid) Regulation,
2007: Schedule Part 1. ( 6.1, 6.2) 1. Detailed Report didn’t
2.43.4.A & 43.4.D of CEA Technical provide
Standard for Construction of 2. Adequately
Electrical Plants and Electric Lines; Sectionalized and graded
CEA (Technical standards for PTCL protective relaying system
connectivity to the Grid) Regulation, 3. Incorrect/ mis-operation
Violation of Clauses 2007: Schedule Part 1. (6.1, 6.2, / unwanted operation of
6.3,6.4) Protection system
3. CEA Grid Standard 3.1.e
4. CEA Transmission Planning
Criteria
1. DR/EL, Preliminary
1. IEGC5.2.r & 5.9.6.c (VI) . report within 24hrs
Punjab

2. CEA grid Standard 15.3

2. Detailed Report not
received

Based on above information description of the events is:

1. Connectivity Diagram of 400/220 KV Patran substation:
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2. 400 kV Patran s/s is connected with 400 KV Patiala D/C, 400 KV Kaithal
D/C and has two 500MVA 400/220 kV ICT’s. It has one and half breaker
scheme at 400 kV level and DM (double main) scheme at 220 kV level.

3. At 11:11:57 all 400 lines and both 500 MVA ICTs at 400/220 kV Patran
station tripped.

4. The DR and event loggers are showing DC supply fail signal only with no
tripping signal issued.

5. Antecedent Condition:
e 400 kV Patran-Kaithal ckts were carrying 139 MW each.
e 400 kV Patran-Patiala ckts were carrying 68 MW each.

6. Name of the tripped elements are as below:
e 400 kV Patran - Kaithal ckt-1 & 2
e 400 kV Patran - Patiala ckt-1 & 2
e 500 MVA 400/220kVICT -1 &2

7. PMU plot of frequency and phase voltages:

PMU Plot of frequency at Bassi(PG)
11:12hrs/18-Sep-18

18‘092015 Elﬂ(ﬂ‘t&&du n 18/09/2018 3 11:12:37.800 LA ) * ‘
HZ

Substation! Id == BASSLPG
DeviceType == 8, Substationld In /BASSLPG], Deviceld == 4008US] PointName == HZ Measurementld == BASS|_PG.B.4008UST______.HZ

11:11:50 11:11:55 11:12:00 11:12:05 11:12:10 11:12:15 11:12:20 11:12:25 11:12:30 11:12:35

- HZ
Measuremen tld: BASSI_PG.B.400BUS1 -HZ




PMU Plot of phase voltage magnitude at Kaithal(PG)

11:12hrs/18-Sep-18

R'Y B Phase Voltage
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S
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Deviceld: 4008US1_____. Deviceld: 4008US1_____. Deviceld: 4008US1 ____.
8. As per SCADA SoE:
Time Voltage
ITime Duration [S/S Name |Level (in Element Name Element Type Status Remarks
in ms) kV)
11:11:57:320 Oms PMU data Reference Time
11:11:57:345 25ms PATRN_P 220 0772 Circuit Breaker Open 220kV side Main CB of 500MVA ICT2 at Patran opens
11:11:57:345 25ms PATRN_P 220 0772 Circuit Breaker Disp
11:11:57:346 25ms PATRN_P 400 04KATHL1 Circuit Breaker Open Main CB of 400kV Patran(end)-Kaithal ckt-1 opens
11:11:57:346 25ms PATRN_P 400 04KATHL1 Circuit Breaker Disp
11:11:57:349 | 30ms | PATIALA | 400kv 14PA2LD2 Circuit Breaker Open  [1© CBof 400KV Patiala(end)-Patran ckt-2 & 400kv
Patiala(end)-Ludhianackt-2 opens
11:11:57:350 30ms PATRN_P 400 09T1 Circuit Breaker Open 100KV side Main CB of 500MVA ICT1 at Patran opens
11:11:57:350 30ms PATRN_P 400 09T1 Circuit Breaker Disp
11:11:57:351 | 30ms | KAITHAL | 400kv 11PA1BG2 Circuit Breaker Open  [N® CBof 400KV Kaithal(end)-Patranckt-1 & 400kV
Kaithal(end)-Baghpat ckt-2 opens
11:11:57:351 | 30ms | PATRN_P 400 08KAT2T1 Circuit Breaker Open z‘:eii of 400KV Patran(end)-Kaithal ckt-2 & S00MVA 1CT1
11:11:57:351 30ms PATRN_P 400 08KAT2T1 Circuit Breaker Disp
11:11:57:352 30ms PATIALA 400kV 13PATRN2 Circuit Breaker Open Main CB of 400kV Patiala(end)-Patran ckt-2 opens
11:11:57:352 30ms KAITHAL 400kV 10PATRN1 Circuit Breaker Open Main CB of 400kV Kaithal(end)-Patranckt-1 opens
11:11:57:360 | 40ms | PATIALA | 400kv 2PALMLE Circuit Breaker Open  |['e CB of 400KV Patiala(end)-Patran ckt-1 & 400kv
Patiala(end)-Malerkotla opens
11:11:57:362 40ms PATIALA 400kV 1PATRN1 Circuit Breaker Open Main CB of 400kV Patiala(end)-Patran ckt-1 opens
11:11:59:902 | 2580ms | PATRN_P 400 06T2 Circuit Breaker disturbe
11:11:59:902 | 2580ms | PATRN_P 400 06T2 Circuit Breaker Disp
11:12:00:079 |2760ms | PATRN_P 400 02PAT12 Circuit Breaker Open  [N& CBof 400KV Patran(end)-Patiala ckt-1 & 400kV
- Patran(end)-Patiala ckt-2 opens
11:12:00:079 | 2760ms | PATRN_P 400 02PAT12 Circuit Breaker Disp
11:12:00:081 | 2760ms | PATRN_P 400 06T2 Circuit Breaker Open 400kV side Main CB of 500MVA ICT2 at Patran opens
11:12:00:084 | 2765ms | PATRN_P 220 04T1 Circuit Breaker Open 220kV side Main CB of S00MVA ICT1 at Patran opens
11:12:00:084 | 2765ms | PATRN_P 220 0471 Circuit Breaker Disp
11:12:00:086 |2765ms | PATRN_P 400 OSKAT1T2 Circuit Breaker Open z‘:eii of 400kV Patran(end)-Kaithal ckt-1 & S00MVA ICT2
11:12:00:086 | 2765ms | PATRN_P 400 O5KATIT2 Circuit Breaker Disp
11:12:00:090 | 2770ms | PATRN_P 220 10RJLA Circuit Breaker Disp
11:12:00:094 |2775ms | PATRN_P 400 03PATIAL Circuit Breaker Open Main CB of 400kV Patran(end)-Patiala ckt-1 opens
11:12:00:094 | 2775ms | PATRN_P 400 03PATIAL Circuit Breaker Disp
11:12:00:095 |2775ms | PATRN_P 400 07KATHL2 Circuit Breaker Open Main CB of 400kV Patran(end)-Kaithal ckt-2 opens
11:12:00:095 | 2775ms | PATRN_P 400 07KATHL2 Circuit Breaker Disp
11:12:00:098 |2780ms | PATRN_P 400 01PATIA2 Circuit Breaker Open Main CB of 400kV Patran(end)-Patiala ckt-2 opens




9. As per PMU data:
e No fault in the system

10. Patran SoE data:

# | Activation time (YT+YM) Station Bay Device Object Text Status Al
131 | 2018-09-18 11:12:00.068 PATRAN | SUX BCU 48Y battery charger! float on Alarm
132 | 2018-09-18 11:12:00.080 PATRAN | 404 BCU Drive remote control Alarm
133 | 2018-09-18 11:12:00.153 PATRAN | 406 BCU Line PT reset Alarm
134 | 2018-03-18 11:12:18.652 PATRAN [ 403 BCU Drive remote control Alarm
135 [ 2018-09-18 11:12:18.653 PATRAN | 406 BCU Drive remote control Alarm
136 | 2018-09-18 11:12:00.090 PATRAN | 407 PLCC Direct Trip Send Channel-1 Normal
137 | 2018-03-18 11:12:00.134 PATRAN [ 204 BCU Bph Trip coil-1 faulty Normal
138 | 2018-09-18 11:12:00.138 PATRAN | 207 BCU Rph Trip coil-1 faulty Normal
139 | 2018-03-18 11:12:00.176 PATRAN | 206 BCU DC1 fail Normal
140 2018-09-18 11:12:.00.163 | PATRAN | 206 BCU Rph Trip coil-1 faulty Normal
141 | 2018-09-18 11:12:00.135 PATRAN | 207 BCU Yph Trip coil-1 faulty Normal
142 | 2018-09-18 11:12:00.166 | PATRAN | 2BB1 REB1 DC-1 Supply fail Normal
143 | 2018-09-18 11:12:00.187 PATRAN | 404 BCU DC 172 supply fail Normal
144 | 2018-03-18 11:12:18.676 PATRAN [ SUX BCU 48V battery charger2 float on Alarm
145 | 2018-09-18 11:12:18.676 PATRAN | SUX BCU 220V battery charger! float on Alarm
146 | 2018-08-18 11:12:18.676 PATRAN [ SUX BCU 220V battery charger2 fioat on Alarm
147 | 2018-09-18 11:12:00.140 PATRAN | 202 BCU Bph Trip coil-1 faulty Normal
148 | 2018-09-18 11:12:00.154 PATRAN | 208 BCU Yph Trip coil-1 faulty Normal
1439 | 2018-09-18 11:12:00.135 PATRAN | 204 BCU Yph Trip coil-1 faulty Normal
150 | 2018-09-18 11:12:00.084 PATRAN | 201 BCU Yph Trip coil1 faulty Normal
151)2018-09-18 11:12.00.084 | PATRAN | 201 BCU Bph Trip coil-1 faulty Normal
152 | 2018-09-18 11:12:00.081 PATRAN | 207 BCU Bph Trip cail-1 faulty Normal
153 2018-09-18 11:12:00.125 | PATRAN | 204 BCU Rph Trip coil-1 faulty Normal
154 | 2018-09-18 11:12:18.688 PATRAN | 401 BCU Drive remote control Alarm
155 | 2018-09-18 11:12:18.688 PATRAN | 203 BCU CB Spring charged Alarm
156 | 2018-09-18 11:12:18.688 PATRAN | 203 BCU LCC AC MCB trip Alarm
157 | 2018-03-18 11:12:18.688 PATRAN | 208 BCU LCC AC MCB trip Alarm
158 | 2018-03-18 11:12:18.689 PATRAN | 405 BCU Drive remote control Alarm
159 [ 2018-09-18 11:12:18.691 PATRAN [ 202 BCU CB Spring charged Alarm
160 | 2018-09-18 11:12:18.691 PATRAN | 202 BCU LCC AC MCB trip Alarm
161 | 2018-09-18 11:12:00.188 PATRAN | 208 BCU Rph Trip coil-1 faulty Normal
162 | 2018-09-18 11:12:00.163 PATRAN | 208 BCU Bph Trip coil-1 faulty Normal
163 | 2018-09-18 11:12:18.691 PATRAN | 408 BCU Drive remote control Alarm
164 | 2018-09-18 11:12:18.692 PATRAN [ 402 BCU Drive remote control Alarm
165 | 2018-09-18 11:12:18.692 PATRAN | 204 BCU CB Spring charged Alarm
166 | 2018-09-18 11:12:18.693 PATRAN [ 409 BCU Drive remote control Alarm
167 | 2018-09-18 11:12:00.085 PATRAN | 206 BCU Bph Trip coil-1 faulty Normal
168 | 2018-09-18 11:12:00.077 PATRAN [ 202 BCU Yph Trip coil-1 faulty Normal
169 | 2018-03-18 11:12:00.085 PATRAN | 206 BCU Yph Trip coil1 faulty Normal
170 | 2018-09-18 11:12:18 681 PATRAN | 404 BCU CB not ready Normal ~

11.As per POWERGRID detalils:

* Tripping time:

— 400 kV Kaithal Patran | & Il : 18.09.2018 at 1111 Hrs
— 400 kV Patiala Patran | & Il : 18.09.2018 at 1111 Hrs

* Restoration:
— 400 kV Kaithal Patran |: 1200 Hrs, 18.09.2018
— 400 kV Kaithal Patran Il: 1208 Hrs, 18.09.2018
— 400 kV Patiala Patran|: 12:25 Hrs, 18.09.2018
— 400 kV Patiala Patran Il: 1226 Hrs, 18.09.2018




12.As per POWERGRID report, 400 kV Kaithal Patran | & Il and Patiala
Patran | & Il tripped due to DT received at Patiala and Kaithal End. DT
received due to blackout of Patran substations.

13.POWERGRID & PTCL details received within 24hrs

Points for Discussion:

1. Exact reason of tripping of elements.

Failure of both DC sources simultaneously.

3. Whether DC supply failed or it was a case of DC source mixing and earth
fault.

4. Whether 220 kV Lines tripped or not.

5. DRs needs to be sent in CFG format.

6. Detailed report, remedial measures report needs to be submitted by
PTCL.

7. Punjab may confirm about load loss during the incident.

no

PTCL may elaborate the incident, submit the detailed report and may also
apprise the members about corrective actions already taken/being taken (with
time line) to avoid such events

D. Multiple element tripping at 400/220 kV Fatehpur (PG) at 12:17hrs of 29t
Sep 2018
Event category: GD-1
Generation loss: Nil (UP may confirm)
Loss of load: 220 MW (UP may confirm)
Energy Loss: 0.077MU (UP may confirm)

Data Summary received/available at NRLDC:

Description Reference Fault Info Remarks
Féult Clearance PMU data 560ms
Time
Phase of the fault | PMU data Y-N fault
Description Utilities Status Remarks
Availability of
Digital Data | POWERGRID Available
(SCADA Data)
Not
DR/EL POWERGRID Received




Preliminary POWERGRID Not .
Report Received
. Not
Detailed Report POWERGRID .
Received
Description Clauses Utility Remarks
1. IEGC 5.2r & 5.96.c (V)
2. CEA (Technical standards for
connectivity to the Grid) Regulation,
2007: Schedule Part 1. ( 6.1, 6.2) 1. Preliminary Report,
3. 43.4.A & 43.4.D of CEA Technical DR/EL and detailed Report
Standard for Construction of yet to be received
Violation of Electrical Plants and Electric Lines; 2. Adequately Sectionalized
CEA (Technical standards for | POWERGRID | and graded protective
Clauses .. . . .
connectivity to the Grid) Regulation, relaying system

2007: Schedule Part 1. (6.1, 6.2, 6.3,
6.4)

CEA  (Technical standard for
connectivity to the Grid,
Amendment Regulation 2013), part-
1, B2

3. Incorrect/ mis-operation
/ unwanted operation of
Protection system

Based on above information description of the events is:

1. Single Line Diagram of 400/220 kV Fatehpur (PG):
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2. 400 kV Fatehpur (PG) is connected with Allahabad (PG) triple ckt, Kanpur
D/C, Unchahar D/C, Mainpuri PG D/C and Singrauli S/C. It also has two
315MVA 400/220 kV & two 1500MVA 765/400 kV ICT. It has one and half
breaker scheme at 400 kV & 765 kV voltage level.

3. It seems there was fault in 220 kV downward network at 400/220 kV
Fatehpur (PG)

4. 315 MVAICT 1 & ICT 2 at 765kVv/400/220kV Fatehpur(PG) tripped due to
operation of directional earth fault.

5. At the same time other 400kV lines and 1500 MVA ICT 3 & ICT 4 also
tripped.

6. In antecedent conditions, 1500 MVA ICT 3 & ICT 4 carrying 141 MW &
139 MW respectively.

7. Name of the tripped elements are as below:

e 400 kV Allahabad(PG)-Fatehpur(PG) ckt-1

e 400 kV Allahabad(PG)-Fatehpur(PG) ckt-2

e 400 kV Allahabad(PG)-Fatehpur(PG) ckt-3

e 400 kV Allahabad(PG)-Mainpuri(PG) ckt-1

e 400 kV Allahabad(PG)-Singrauli(PG)

e 315MVAICT 1 &ICT 2 at 765kV/400kV Fatehpur(PG)
e 1500 MVA ICT 3 & ICT 4 at 765kV/400kV Fatehpur(PG)
e 220 kV Fatehpur(PG)-Fatehpur(UP) ckt-1

8. PMU pilots:

PMU Plot of frequency at Bassi(PG)
12:18hrs/29-Sep-18
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PMU Plot of phase voltage magnitude at Allahabad(PG)

12:18hrs/29-Sep-18
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— VEM

Substationld: ALBAD_PG

Deviceld: 4008US1

~ VRM

Substationld: ALBAD_PG

Deviceld: 4008US1

Substationld: ALBAD_PG
Deviceld: 4008US1

9. As per SCADA data:

Time Voltage
. B A Element
Time Duration| S/S Name | Level (in Name Element Type Status Remarks
(in ms) kV)
12:17:53:880 Oms PMU data Reference Time
12:17:54:016 135ms FATEHPUR 400kV 32TATIE Circuit Breaker disturbe
12:17:54:022 140ms | FATEHPUR 400kV 32T4TIE Circuit Breaker Open 400kV side Tie gge‘r’]fslsooMVA Icra
12:17:54:487 605ms MAINPURI 400kv SFATPR1 Circuit Breaker Open
12:17:54:496 615ms FATEHPUR 400kv 21SINGR Circuit Breaker disturbe
12:17:54:503 625ms | FATEHPUR 400kV 20R2SIN Circuit Breaker Open Tie CB of 400kV Fatehpur(end)-Singrauli
& Reactor opens.
12:17:54:504 625ms FATEHPUR 400kV 1SMAINP1 Circuit Breaker disturbe
12:17:54:506 625ms | FATEHPUR 400kV 15MAINPL | Circuit Breaker Open Main CB of 400KV Fatehpur(enci)-
Mainpuri ckt-1 opens
12:17:54:507 625ms | FATEHPUR 400kV 14MAINPL | Circuit Breaker Open Tie CB of 400kV Fatehpur(end)-Mainpuri
ckt-1 opens
12:17:54:508 630ms | FATEHPUR 400kV 21SINGR Circuit Breaker Open Main CB of 400KV Fatehpur(end)-
Singrauli opens.
12:17:54:510 630ms FATEHPUR 400kV 11T2AL2 Circuit Breaker disturbe
_— Tie CB of 315 MVA ICT 1 & 400kV
12:17:54:513 635ms FATEHPUR 400kV 8T1AL1 Circuit Breaker Open Fatehpur(end)-Allahabad ckt-1 opens.
12:17:54:513 635ms FATEHPUR 400kV 8T1AL1 Circuit Breaker disturbe
12:17:54:513 635ms FATEHPUR 400kV 9ALBAD1 Circuit Breaker disturbe
12:17:54:515 635ms | FATEHPUR 400KV 9ALBAD1 Circuit Breaker Open Main CB of 400KV Fatehpur(end)-

Allahabad ckt-1 opens.




Time Voltage
Time Duration | S/SName |Level (in|ElementName| ElementType | Status Remarks
(in ms) kv)
Tie CBof 315 MVAICT2 &
12:17:54:520 640ms FATEHPUR 400kV 11T2AL2 Circuit Breaker Open 400kV Fatehpur(end)-
Allahabad ckt-2 opens.
12:17:54:574 695ms MAINPURI 400kV 8T1FAl Circuit Breaker Open
- 765kV side Tie CB of
12:17:54:588 710ms FATEHPUR 765kV S5T4GA2 Circuit Breaker Open 1500MVA ICT 4 opens.
12:17:54:611 730ms FATEHPUR 400kV 25T3 Circuit Breaker disturbe
12:17:54:615 735ms FATEHPUR 765kV 313 Circuit Breaker disturbe
12:17:54:624 745ms FATEHPUR 400kV 26T3KA2 Circuit Breaker disturbe
- 765kV side Main CB of
12:17:54:629 750ms FATEHPUR 765kV 373 Circuit Breaker Open 1500MVA CT 3 opens.
- 400kV side Main CB of
12:17:54:631 750ms FATEHPUR 400kV 25T3 Circuit Breaker Open 1500MVAICT 3 opens.
- 400kV side Tie CB of
12:17:54:634 755ms FATEHPUR 400kV 26T3KA2 Circuit Breaker Open 1500MVAICT 3 opens.
- 765kV side Tie CB of
12:17:54:760 880ms FATEHPUR 765kV 2T3GAl Circuit Breaker Open 1500MVAICT 3 opens.
Main CB of 400kV
12:17:54:996 1115ms FATEHPUR 400kV 12ALBAD2 Circuit Breaker Open Fatehpur(end)-Allahabad
ckt-2 opens.
12:17:55:469 1590ms FATEHPUR 220kV 9KANPS Circuit Breaker Open

UP Demand pattern during tripping

UP Demand Met

wess UP Demand Met - 29/09/2018 00:00
wesss UP Demand Met - 28/09/2018 00:00

wesss UP Demand Met - 30/09/2018 00:00

29/09/2018 12:17:44

29/09/2018 12:18:51

15400 14616879 14396777
3010922018 12:17:44 || | 30100/2018 12:18:51 Load loss(as per
12195724 12165.485 SCADA data) was
15200 2810912018 12:17:44 || | 2810012018 12:18:51 around 220 MW
13293171 13277.979 |
15000
14800 = z
14600 i |
14400
i
14200
14000
13800
12:00 12:30

Sep Sat 29 2018




10.As per PMU & SCADA data:

e As per PMU, maximum dip in Y-phase.

e Fault Clearance time: 520ms

e SOE captured, it seems all the 400kV elements tripped with some time
interval.

e 765/400 kV ICT tripped after fault clearance

11.Preliminary Report, DR/EL and detailed report is still awaited from

POWERGRID.

Discussion Points:

1.

aprwN

~

Exact location of fault and nature of fault.

Sequence of tripping needs to be reported and explained.

Reason of delayed clearance of fault.

Reason of multiple element tripping at Fatehpur (PG).

Reason of tripping of 765/400 kV ICTs at Fatehpur (PG). ICTs tripped
after fault clearance.

Protection co-ordination for 400/220 kV ICTs and 400 kV transmission
elements.

Protection co-ordination of 765/400 kV ICTs at Fatehpur (PG).

Detailed report, remedial measures report and supporting DR/EL needs to
be submitted by POWERGRID

POWERGRID may elaborate the incident, submit the required details and may
also apprise the members about corrective actions already taken/being taken
(with time line) to avoid such events.

E. Multiple Element tripping at 400/220k V Obra-B TPS at 04:37hrs of 14" Oct

2018

Event category: GD-1

Generation loss: 400MW (As per UP report)
Loss of load: 160MW (As per UP report)
Energy Loss: 0.22 MU (UP may confirm)

Data Summary received/available at NRLDC:

Description

Reference Fault Info | Remarks

Fault Clearance

Time

PMU data No fault

Phase of the fault | PMU data NA




Description Utilities Status Remarks
Availability of
Digital Data | Uttar Pradesh Available
(SCADA Data)
Not
DR/EL Uttar Pradesh Received
Preliminary Report | Uttar Pradesh Received | Within 24hrs
Detailed Report Uttar Pradesh Not .
Received
Description Clauses Utility Remarks
1. IEGC 52r & 596.c (VI
2. CEA Grid Standard 15.3
3. CEA (Technical standards for
connectivity to the Grid) Regulation, 1. Detailed Report yet to be
2007: Schedule Part 1. ( 6.1, 6.2) received
4, 43.4.A & 43.4.D of CEA Technical 2. DR/EL yet to be received
Violation of Standf‘:\rd for Construction ‘ of Uttar 3. Adequately Sectionaliz.ed
Clauses Electrical Plants and Electric Lines; Pradesh and graded protective
CEA  (Technical standards for relaying system

connectivity to the Grid) Regulation,
2007: Schedule Part 1. ( 6.1, 6.2, 6.3,
6.4)

5. CEA (Technical standard for
connectivity to the Grid, Amendment
Regulation 2013), part-Il, B2

4. Incorrect/ mis-operation
/ unwanted operation of
Protection system

Based on above information description of the events is:

1. Single Line Diagram of Obra-B TPS:
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2. 400 kV Obra-B TPS is connected with Anpara TPS S/C, Rewa Road S/C
and Sultanpur S/C. It also has five units of 200MW and two 400/220kV
240MVA ICTs. It has DMT (double main transfer breaker) bus bar
scheme.




3. At 04:37hrs of 14" Oct 2018, 220/6.6 kV 30MV) station Transformer-1&ll
tripped on fault due to fire in cable gallery. It further resulted into running
unit number 9,10,11 & 12 each of 200MW.

4. Fault was not captured in PMU at the time of multiple element tripping.

5. 400/220 kV 315MVA ICT-I&ll, 400 kV Obra-Sultanpur & 400 kV Obra-
Rewa Road ckt also tripped at the same time.

6. 400 kV Obra-Anpara ckt also manually opened at 04:43hrs.

7. Name of the tripped elements are as below:

e 400 kV Obra-B(UP)-Rewa road(UP)

e 400 kV Obra-B(UP)-Sultanpur(UP)

e 315 MVAICT-1 at 400/220kV Obra-B(UP)

e 315 MVA ICT-2 at 400/220kV Obra-B(UP)

e Unit -9 (200 MW) at 400/220kV Obra-B(UP)
e Unit-10 (200 MW) at 400/220kV Obra-B(UP)
e Unit-11 (200 MW) at 400/220kV Obra-B(UP)

e 220 kV/ 6.6 kV, 30 MVA Station transformer at 400/220kV Obra-
B(UP)

8. In antecedent condition:

e 400/220 kV 240MVA ICT-2 of Obra-B TPS was already under
outage

e 220/132 kV 100MVA ICT-3 at Obra A TPS was already under
outage

9. PMU pilots:
PMU Plot of frequency at Bassi(PG)

04:37hrs/14-Oct-18

s ] oese32320 Rl +rozo1s ] o
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Dip in frequency
; of around 0.041Hz




PMU Plot of phase voltage magnitude at Sultanpur(UP)
04:37hrs/14-Oct-18
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PMU Plot of phase voltage magnitude at Obra B TPS (UP)

04:43hrs/14-Oct-18
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10.As per SCADA data:

SLD of 400/220kV Obra(UP) before the incident
04:36hrs/14-Oct-18
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Sun October 14 2018 04:36:00



SLD of 400/220kV Obra(UP) after the incident
04:45hrs/14-Oct-18
OBRA-B

ANPAR-1 SULT-11 BARA UNIT-13 UNIT-12 UNIT-11 UNIT-10 UNIT-09

315SMVAICT 2 &

Unit#10, Unit#11

FE-T1 FE-T2 tripped.
400/220 KV 400/220 KV

STFMR-1 STFMR-2
‘ ] ;l

Sun October 14 2018 04:45:00

11.As per PMU and SCADA data:
e As per PMU, no fault in the system.
e Fault Clearance time: Not Applicable
e No SoE captured

12.As per UP Report:

Sub: - Report on the Incident occurred at Obra BTPS on 14.10.2018.

On 14 ).2018 at 04:37Hrs V132KV JOMVA) Station transformers | & 11 tripped on
fault due to fire i bl illery. Follown rnd clement ilso tripped due to failure of static
Uupi A \-l I a zal | g i the S ; | § 1 . | mea } -~ W

SL N 7 Date & time of R K

: e of elemer mar
No. Normalization s
0OMW unit no. 9 Still in Tripped
Aiiton
JOMW
200MW
\ i Vas unde r ss
I n 1 unit was hand
tripped duc t ifely reason
00 LV \ S C
N I
( OK\ ) Sultang
K\ ) I
Roa
8 100KV Obra \npar ¢ Hand Tripped at Anpara 1
). 2( 8 at O«¢ (
Generation ss = 400MW Approx
d Lo 60 MW Approx.

he detarle cport along w y 1] 5 R K and the reason shall be forwarded after rece pt

from the O BTPS Obra. Sonbhadr




13.Multiple element tripping without any fault in the system is serious cause

of concern and it shall be prevented for reliable and secure grid operation.

14.Preliminary Report has been received but DR/EL, detailed report and

remedial measures report is still awaited from UPPTCL.

Points for Discussion:

1.

arwN

Exact sequence of events in view of cause of event; protection
operation/non-operation; opening, closing of breaker, isolator; relevant
alarms and any other relevant detail to be shared.

Exact location of fault and nature of fault.

Sequence of tripping needs to be reported and explained.

Reason of multiple element tripping without any fault in the system.
Arrangement of station auxiliary supply and its back up at 400/220 kV
Obra-B TPS to be shared. Also reason of tripping of all running units
needs to be explained.

Reason of tripping of 400 kV transmission line (400 kV Obra-Rewa Road
and 400 kV Obra-Sultanpur ckt) needs to be reviewed.

Avalilability of time synchronized SCADA SoE to be checked and
corrected.

Detailed report, remedial measures report and supporting DR/EL needs to
be submitted by UPPTCL.

UPPTCL may elaborate the incident, submit the detailed report and may also
apprise the members about corrective actions already taken/being taken (with
time line) to avoid such events.

Complete outage of 220 kV Kota TPS and Sakatpura (Raj) at 21:00hrs of 20t
Oct and 14:26hrs of 13" Nov 2018.

Event category: GD-1

Generation loss:

850 MW (20.10.18)
700 MW (13.11.18)

Loss of load:
150 MW (20.10.18)
250 MW (13.11.18)
Energy Loss: Rajasthan may confirm about energy loss

Nil MU (20.10.18)



Nil MU (13.11.18)

Data Summary received/available at NRLDC:

Description Reference Fault Info Remarks
840ms 20.10.2018
Féult Clearance PMU data
Time 1160ms 13.11.2018
fo eath it | 20102018
Phase of the fault | PMU data - H
ree Phase 1 43.11.2018
fault
Description Utilities Status Remarks
A\./a.llab|l|ty of . Available 20.10.2018
Digital Data | Rajasthan (Partial)
(SCADA Data) 13.11.2018
i 20.10.2018
DR/ EL Rajasthan Received
(Partial) 13.11.2018
Preliminar 20.10.2018
¥ Rajasthan Received
Report 13.11.2018
_ . . 20.10.2018
Detailed Report Rajasthan Not Received
13.11.2018
Description Clauses Utility Remarks




Violation
Clauses

1. IEGC 5.2r & 5.9.6.c (VI)
2. CEA (Technical standards for
connectivity to the Grid)
Regulation, 2007: Schedule Part 1.
( 6.1, 6.2)
3.43.4.A,43.4.C.4 & 43.4.D of CEA

Technical Standard

of | CEA (Technical standards
connectivity to the

( 6.1, 6.2, 6.3,
CEA (Technical standard
connectivity to the
Amendment Regulation
part-Il,

4. CEA Grid Standard
5. CEA Transmission
Criteria

Construction of Electrical Plants
and Electric Lines;

Grid)
Regulation, 2007: Schedule Part 1.

2013),

Planning

Rajasthan

1. DR/EL, Preliminary report
within 24hrs
2. Detailed Report yet to be
received

3. Non-Availability of
Numerical Bus Bar/LBB
Protection at 220 kV and
above S/s
4. Correct operation of
Protection System
5. Delayed Clearance of fault
6. Adequately Sectionalized
and  graded protective
relaying system

Based on above information description of the events is:

1. 220 kV Kota TPS is connected with Sakatpura four ckt, Kota (PG) D/C,

Heerapura S/C, Vatika S/C, Bundi S/C, Beawar S/C, and Morak S/C. Kota
TPS has total seven units (capacity of 2x110+3x210+2x195 MW). It has
DM (double main single breaker) bus bar scheme. 220 kV buses are

sectionalised in total five parts.

2. Connectivity and SLD of 220 kV Kota TPS and 220 kV Sakatpura (Raj):




I3 e
akrana T v
L Sarow.
r "
Nph1 1
Ajmer(PG)
merft ggﬁvoap Wiy -
Duni
£ Sheopur
undi
YIR %7 x T
%"daq;
- Kota(Po Dahra nta
amjrga
B— ) =1
- : Poc o x5
[ = —=F&h=n
anp
I Z \| = 3 habra
= Sagar BA st
Shujalpur hawani Man
=22

<

F A e

Byeoyerrier

Single Line Diagram: Kota TPS (220kV)
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Single Line Diagram: 220 kV Sakatpura

KTPS-1  KTPS2

BUS C

RAPP-1 Anta

BUSD 1 '

Mandalgarh

TR-4

B/CA
TR-1 TR-2 T0D

’ B/CB

TR3

TOC

BUS SEC. A/B |

BUS A ‘

KTPS-3

FIG.

L LT

KTPS-4 RAPP-2 BHANPURA(OLD BAROD M.P.) RAPP 3 DAHRA

SINGLE LINE DIAGRAM OF 220 KV GSS SAKATPURA AT THE TIME OF FAULT.

3. Event Description for 20" Oct 2018 event:

a.

C.

In antecedent condition unit-1 of 110MW was under planned
outage. 220 kV KTPS-Kota (PG) ckt-1 & 2 was also under
shutdown along with 220 kV bus section-3 & 5.
At 220kV KTPS (Raj) switchyard heavy arcing occurred at 220kV
Kota Th(Raj)-Morak(Raj) feeder during restoration activity of 220kV
Bus 3 & 5, due to this Bus coupler 1 tripped on earth fault and
various emanating feeders tripped resulting in tripping of all the
running units. As per PMU, Voltage dip in all the three phases is
observed and dip in frequency of around 0.052Hz is observed.
Name of the tripped element:

e 220kV Kota Th(Raj) —Sakatpura(Raj) ckt 1,2,3,4

e 220kV Kota Th(Raj)- Morak(Raj)

e 220kV Kota Th(Raj)-Kota(PG) D/c

e 220kV Kota Th(Raj)-Vatika(Raj)

e 220kV Kota Th(Raj)-Beawar(Raj)

e 220kV Kota Th(Raj)-Heerapura(Raj)

e 220kV Kota Th(Raj)-Silor(Raj)

e 220kV Kota Th(Raj) Unit#2,3 4, 5, 6,7

e 220kV Sakatpura(Raj)- RAPP A ckt 1,3




e 220kV Sakatpura(Raj)- RAPP B ckt 2

¢ 100MVA ICT 2 & 3, 160MVA ICT 1 & 4 at 220kV
Sakatpura(Raj)

d. As per RRVUNL report:

Preliminary Report

Date & Time of event : 20.10.2018 & 21:00 Hrs.
Introduction of Event 1 Tripping of various elements at KTPS due to fault at 220 KV KTPS- Modak.

Total Loss of Generation @ 1130 MW (D.C. 1026 MW)

Total Loss of Load:

= 2> DF t0ad:

Triggering Incident:. : At KTPS end switch yard heavy arcing occurred at 220kV KTPS —Morak feeder during restoration activity
of 220KV Bus 3 & 5 and due to this the B/C -1 tripped on E/F and various emanating feeders tripped
resulting in tripping of all the running units.

S.NO. | NAME OF ELEMENT TRIPPING TRIPPING | CLOSING CLOSING TIME | INDICATION REMARKS
DATE TIME DATE
1. | KTPS UnitNo.2 w0208 | 2100 21.102018 Grid Station failure
chi 5.57 Hrs. at KTPS.
At KTPS end switch
2. | KTPS Unit No.3 20.10.2018 f‘:sm 21.10.2018 | 7.49 Hrs. yard heavy arcing
occurred at 220kV
KTPS ~Morak
3. | KTPS Unit No.4 20.10.2018 f‘:sm 21.10.2018 | 11.22 Hrs. feeder during

restoration activity

of 220kV Bus 3 &5

4. | KTPS Unit No.5 2010208 | 2100 21102018 | 1232 Hes. and due to this the
A B/C -1 tripped on
SAKATPURA CARRIER RECEVIED ,NO E/Fand various
END:- ] 5
s. | KTPS Unit No.6 210208 | 2190 20202008 | 5444 yrs TRIPPING;M/T emanating feeders
’ tripped resulting in
tripping of all the
) 21.00 20.10.2018 z SAKATPURA END:=:- M/T running units.
6. | KTPS Unit No.7 29402018 Hrs. 2150k RAPP B End:- Z-2, Phase “A” &“C" Dist. 80 Km

Configuration of KTPS Switchyard on datod 20-10-18 at the time of incidence:
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1. Name of Equipment : Tripping of KSTPS Unit-2,3,4,5,6,& 7
2. Date of Tripping : 20-10-2018
3. Time of Tripping : 21:00 Hrs

4. Incidence :
Prior to tripping all the KSTPS Units (except Unit-1) were running normal and all the 220 kV

feeders were connected ( except 220 kV KTPS-PGCIL-1 & 2). At 220 kV KTPS Switch Yard, the
220 kV Bus-3 & 5 were under shutdown and process of charging the Buses and normalization
was under drogress. Due to fault at Isolator of 220 kV KTPS - Morak feeder all the running units
along with -arious 220 kV feeders tripped and total black out was observed at KTPS, Kota. The
details of t.pping of various Units and 220 kV Feeders are as follows:

Unit/Feeder Breaker opening Time Remarks

Unit-2 20-10-18 ; 21:00 Operation of Lock out relay
Unit-3 20-10-18 ; 20:59:30 Loss of all fuel
Unit-4 20-10-18 ; 20:59:30 Loss of all fuel

Unit-5 20-10-18 ; 21:02:46 Loss of all fuel

Unit-6 20-10-18 ; 21:00:05 Generator O/V protection

Unit-7 20-10-18 ; 21:00:49 Operation of Lock out relay

AT Tripped on Earth Fault
Station Trafo-1 20-10-1? ; 21:01:12 protection

Tripped on Earth Fauit

Station Trafo-2 20-10-18 , 21:01:14 protection

Tripped on Earth Fault

Station Trafo-3 20-10-18 ; 21:00 protection

R Tripped on Earth Fault
Station Trafo-4 20-10-18 ; 21:00 protection

) Tripped on Distance protection |
KTPS-Heerapura no tripping at KTPS end- Zone-1 at Heerapura end

KTPS-Vatika -no tripping at KTPS end- Tripped on Zone-3 at far end

KTPS-Bundi no tripping at KTPS end- | Tripped on O/C & E/F at Bundi

KTPS-Beawar 20-10-18 ; 20:57:37 Tripped on Z-1 at KTPS end. -

KTPS-Morak -no tripping at KTPS end- Tripped manually at KTPS end.

KTPS-PGCIL-1 Under Shut down
KTPS-PGCIL-2 Under Shut down

KTPS-Sakatpura-1 no tripping at KTPS end

Tripped on Dir E/F protection
at Sakatpura end.

Tripped on Dir E/F protection
at Sakatpura end.

KTPS-Sakatpura-2 no tripping at KTPS end




—

- . . r - .
KTPS-Sakatpura-3 | no tripping at KTPS end Tripped on Dir E/F protection

at Sakatpura end.

Tripped on Dir E/F protection
at Sakatpura end.

|
] KTPS-Sakatpura-4 -no tripping at KTPS end-

5. Investigation:

On investigation it was revealed that at 220 kV KTPS Switch Yard, the 220 kV Bus-3 & 5 were
under shutdown and process of charging the Buses and normalization was under progress
which was started around 17:00 hrs.

The charging of Bus-3 & 5 was done by dosing of Bus-Coupler-2 , Bus-Coupler-3 &
Bus Sectionalizer-1. After charging the Bus -3 & 5, the 220 kV KTPS-Sakatpura-3 has been
shifted to Dus-J and changeover of 220 kY KTFS-Morek feeder was under process, The Dus-)
Isolator of Morak feeder has been closed and as soon as opening of Isolator of Bus -2, some
arcing was observed at the Isolators of Bus-Couplér-2 and it tripped on Earth Fault protection
while Bus Coupler-3 was tripped manually as a sparking was also observed at Isolators.

Due to this happening, the Morak feeder was again shifted to Bus-2 in order to check the
problem of B/C-2. After closing of Bus-2 Isolator of Morak feeder and before opening of Isolator
of Bus-3 , suddenly a flash over occurred on Bus-2 Isolator of Morak feeder and at the same
time tripping of Bus Coupler-1 on Earth fault protection was there. The Morak feeder started
acting as a Bus Coupler and all the current now started flowing through the Isolators of Morak
feeder causing heavy arcing which ultimately damage the Isolator. All the Station Transformers
were tripped on Earth Fault Protection .The 220 kV emanating feeders were tripped at far end
except Beawar feeder while Morak feeder was tripped manually. As no corridor was available at
KTPS, a complete black out occurred .

6. Restoration :

The start up supply was taken from 220 kV KTPS-Sakatpura-1 feeder at 22:44:01 Hrs as
directed by LD. Rest of the feeders and Generating Units were restored as follows:

Unit/Feeder Restoration Time

Unit-2 21-10-18 ; 05:57 hrs
Unit-3 21-10-18 ; 07:48 hrs
Unit-4 | 21-10-18 ; 11:21 hrs
Unit-5 21-10-18 ; 12:32 hrs
Unit-6 22-10-18 ; 17:52 hrs




6 Unit-7 22-10-18 ; 19:24 hrs
7 KTPS-Vatika 21-10-18 ; 05:52 hrs
8 KTPS-Bundi 21-10-18 ; 05:51 hrs
9 KTPS-Beawar 21-10-18 ; 06:03 hrs

10 KTPS-Sakatpura-1 20-10-18 ; 22:44 hrs
11 KTPS-Sakatpura-2 21-10-18 ; 01:17 hrs
12 KTPS-Sakatpura-3 21-10-18 ; 07:40 hrs
13 KTPS-Sakatpura-4 21-10-18 ; 07:44 hrs

7. Analysi :

The tripping of Bus-Coupler-1 is the main cause of this incidence. Due to the tripping of B/C-1,
the Morak feeder becomes a B/C and the current which was flowing through B/C-1, started
flowing through the Morak feeder Isolators. This high current caused heavy arcing and resulting
in damaging of Bus-2 Isolator of Morak feeder. The tripping of Station Transformers and other
outgoing feeders resulting in tripping of Generating Units.
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Reverse zone setting needs to be looked into (It should be co-ordinated with Z-2 timing)
Line tripped from Heerapura end on distance protection Z-3.




DR of 220kV KTPS (end)-Heerapura
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Reverse zone setting needs to be looked into (It should be co-ordinated with Z-2 timing)
Line tripped from Heerapura end on DP Z-1. (it seems line tripped after 1000ms)
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Reverse zone setting needs to be looked into (It should be co-ordinated with Z-2 timing)
Line tripped from Bundi end on backup O/C earth fault protection.




DR of 220kV KTPS (end)-Beawar
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Reverse zone setting needs to be looked into (It should be co-ordinated with Z-2 timing)

DR of 220kV KTPS (end)-Sakatpura ckt-1
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Differential protection didn’t operate. Line tripped from Sakatpura end on O/C E/F protection |
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Differential protection didn’t operate. Line tripped from Sakatpura end on O/C E/F protection

DR of 220kV KTPS (end)-Sakatpura ckt-3
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Differential protection didn’t operate. Line tripped from Sakatpura end on O/C E/F protection
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Differential protection didn’t operate. Line tripped from Sakatpura end on O/C E/F protection

e. As per RRVUNL report:

Breliminary Report

Date & Time of event : 20.10.2018 & 21:05 Hrs.

Introduction of Event : Multiple Tripping at 220 KV GSS SAKATPURA Kota

Total Loss of Generation : 1065 MW

Total f Load: : -

Triggering Incid

S.NO. | NAMEOFELEMENT | TRIPPING TRIPPING | CLOSING CLOSING TIME | INDICATION MEMARICS

DATE TIME DATE R

1 i?[e;(s"ci’}r'(ﬂg;um' 20102018 | 21:05Hrs | 20.10.2018 2247 e, T :'I:rassg;f:g Clearancerom
2. | 220KV SAKATPURA- | 35102018 | 21:05Hrs | 21.10.2018 | 0118 Hrs. SAKATPURA END:-- 6INX.86

KTPS CKT NO-2

220KV SAKATPURA- ’ .
KTPS CKT NO-3 20.10.2018 21:05Hrs | 21.10.2018 | 07.40 Hrs. SAKATPURA END:-- 64NX 86

220KV SAKATPURA-
.10.. 1 -10.2018 0741 Hrs. KATPURA END:-:- 64N X 8
KTPS CKT NO-4 20.10.2018 21:05Hrs | 21.10.20 s, SAl 6

SAKATPURA END:- CARRIER RECEVIED ,NO
220KV SAKATPURA- . 20.10.2018 .44 Hrs TRIPPING:
5 R APP(A) NO-1 20.10.2018 21:05 Hrs 21z IG.MIT

220KV SAKATPURA- . 20.10.2018 i SAKATPURA END:-:- M/T
6 | RAPP(B) NO-2 20.10.2018 21:05 Hrs 21:50 Hrs RAPP B End:- 2-2, Phase “A" &°C* Dist. 80 Km

8 SAKATPURA END:- CARRIER RECEVIED ,NO 1
220KV SAKATPURA- | 30102018 | 21:05Hrs | 201030 | oq5 s | TRIPPINGMIT

7 | RAPP(A) NO-3
ALREADY OPEN AT

ANTA END on dated

8 220KV SAKATPURA- | NO fg;g:ﬁ‘lEDAT
a T, TRIPPI £ rs.
ANTA NG APPROVEL NO LD 387
& NRLD 1493




—
Before supply failure load
| of Mandalgarh was being
‘ . | 220KV SAKATPURA. . 20,102 supplied. After incidante
| % | MaNDALGARH 20202018 | 21:05 Hrs 918 | 21:35 s NO TRIPPING the supply 3t GSS taken
from Bhilwara through
Bhilwara- Mangalgarh-
2 Kota(s) line.
20KV SAKATPURA- 2 3
10. 20102018 | 21:05 Hrs | 20-10-2018 SAKATPURA END:- M/T
e 22:10 Hes DAHRA END:-Z2 A- PHASE
220KV SAKATPURA- M/T AT 20.10.2018 SAKATPURA END:- M/T AT 21:10 Hrs
n. BHANPURA(M.P.) 2010208 | 22:50 Hrs BHANPURA(M.P.JEND:- Z2,R Y& B PHASE DIST =81.5
| Km TRIPPED AT 21:05Hrs
{ 220/132KV 100MVA SAKATPURA END:- 220KV SIDE 64NX 86; 132KV SIDE
B 20102018 | 21:05Hrs [ 2210208 | oyi0y | INTER TRIP
% 220/132KV 160MVA
13, 20102018 | 21:05 Hrs | 20102018 y SAKATPURA END:- M/T 132KV SIDE AT 21:10 Hrs DUE
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| Time Synch error, as DR triggering time is different from actual fault time




DR of 220kV Sakatpura (end)-KTPS 2

R

135273140 190093176 241.367° 167974

\|\
7

C : WMMW y Vw Y T BUS_UN 223633 28105 129668" 64,457

uu uuuw ”
il oo | | | o
M i Ml - :

i ;ww.w.ww,wh:{:‘,@f

f "l,‘ ' wl I '}"! ‘l" ” UNE_IL1 WA R BB S ;
,.‘ f e ,”f“ H“ { LINE_IN 243476 354.741 72952 B4

. ‘ . e A
WﬂMWWﬂWNMﬁWW%WWﬂJ

%NWWMWWWWNWW&%NMMM%%WWhWWMMNWW%ﬁWﬂWWVW

El
i eus._uis 13439265 19067495 113 460627
| 12 } &0

3 [ i 4 I i h L gy LINE MCTN 0674 1265 neesy o7z 0
i :
i - : REMBUSLID 0000 0000 000 0000
i :
L ! : REMBUSIL2.D 0000 0000 0000 0000|1g0 - g 0
! :
12 L : REM_BUSIL3D 0000 000 0o 0000 ;
13 - ; REMBUSIND 0000 00m 00000 0000 ; -
1 )"m“m “ "“‘ "r h“l fli : L3poLt W4 MRS REE S .
15 flmm“ “ m“ A L3DDL2 2973 P06 HTEA -0090 o m 0
15 llm “m i 1304013 713458 301104 18383 20577
; L304BIAS W/ WET 240 472
T
L3DDLIMAG LTI AV R 1
L3DDL2MAG 2955 ;A 10927 2970
L30DLIMAG N3469 2348 GIGE 21345
1 L30-DNSMAG 0000 0000 0000 0000|cy s 1y
- N BHCTSTART NN 2SS0 21 5
A 4R PREP3P 000
5 & PHS STPE A N Zi5on i ]
54 PHSSTPP
5 Bt A A nnn
58 % ASeGRIACTVE A A |~
SAKATPURA Sat - 20/10/2018 21:54:56.75887 [Defta X: 261.000 ms (13.050 cye) _[fs: 1000 Hz |AS: ++ [Deka Y: 663.062 A

Time Synch error, as DR triggering time is different from actual fault time




DR of 220kV Sakatpura (end)-KTPS 4
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Time Synch error, as DR triggering time is different from actual fault time

Name of Element

Date and time of tripping

Date and time of closing

220 KV KTPS-1

20.10.2018/ 21:05 Hrs (M/T)

20.10.2018/ 22:47 Hrs

220 KV KTPS-2

20.10.2018/ 21:05 Hrs

21.10.2018/01:18 Hrs

220 KV KTPS-3

20.10.2018/ 21:05 Hrs

21.10.2018/ 07:42 Hrs

220 KV KTPS-4

20.10.2018/ 21:05 Hrs

21.10.2018/ 07:44 Hrs

220KV RAPP(A) NO-1

20.10.2018/ 21:05 Hrs (M/T)

20.10.2018/ 21:44 Hrs

220KV RAPP(B) NO-2

20.10.2018/ 21:05 Hrs (M/T)

20.10.2018/ 21:50 Hrs

220KV RAPP(A) NO-3

20.10.2018/ 21:05 Hrs (M/T)

20.10.2018/ 21:45 Hrs

220KV MANDALGARH

20.10.2018/ 21:05 Hrs (M/T)

20.10.2018/ 21:35 Hrs

220KV DAHARA

20.10.2018/ 21:05 Hrs (M/T)

20.10.2018/ 22:10 Hrs

220KV BHANPURA(M.P)

20.10.2018/ 21:10 Hrs (M/T)

21.10.2018/00:22 Hrs




On dated 20.10.2018 at 21:05 Hrs, a Blast has been observed with highly
flash over in the 220 kV Yard of KTPS simultaneously All 220 kV feeders
emanating from 220 kV KTPS yard tripped in Z2 or E/F from local/remote
end. Supply of Sakatpura sub-station fail in the same time due to
following feeders tripped from local/remote end :-

1. 220kV Sakatpura-KTPS-3 tripped on E/F from local end
2. 220kV Sakatpura-KTPS-4 tripped on E/F from local end
3. 220kV Sakatpura-RAPP-2 tripped in Z-2 from remote end
4. 220kV Sakatpura-Bhanpura(M.P) tripped in Z-2 from remote end

Above 220kV feeders are running on Bus-A and distance protection
scheme not commissioned on KTPS-3&4 due to short line length 900

meter only.
5. 220kV Sakatpura-RAPP-3 tripped on Z-1 from remote end
6. 220kV Sakatpura-Dahra tripped on Z-2 from remote end
7. 220kV Bus Coupler (B-C) tripped on E/F from local end
Above 220kV feeders are running on Bus-B
8. 220kV Sakatpura-KTPS-1 Not tripped
9. 220kV Sakatpura-KTPS-2 tripped on E/F from local end
10.220kV Sakatpura-Mandalgarh Not tripped(radial feeder)

Above 220kV feeders are running on Bus-C and distance protection
scheme not commissioned on KTPS-1&2 due to short line length 200
meter only.
11.220kV Sakatpura-RAPP-1 tripped on Z-1 from remote end
12.220kV Sakatpura-Anta(GTPS) Not tripped(already open at Anta)
Above 220kV feeders are running on Bus-D.

Complete supply of 220kV Sakatpura isolated from all 220 kV feeding
sources.

On 20.10.2018 at 21:05 Hrs, a Blast has been observed with highly flash over in
the 220 kV Yard of KTPS simultaneously All 220 kV Ckt from 220 kV KTPS
Supply to Sakatpura fail in the same time other source of 220 kV i.e. 220 kV
RAPP No. 1, 2, 3 and Bhanpura (M.P.) tripped from other end and it has been
observed that supply of 220 kV Sakatpura isolated from all 220 kV feeding
sources



f. PMU data of frequency and phase voltages:

PMU Plot of frequency at Bassi(PG)

21:00hrs/20-Oct-18

. 20/10/2018 g 21:00:26.840

= Gl
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Substationld In /BASSLPG]

HZ

DeviceType == B, Substationld == 8455/ PG, Deviceld == 4008US]______, P N == HZ M == BASS|_PG.B.4008US] HZ

21:00:30  21:00:35  21:00:40  21:00:45

Change in frequency of

0.052HZ is observed.
v
21:00:50 21:00:55 21:01:00 21:01:05 21:01:10 21:01:15 21.01:20 21:01:25 21:01:30 21:01:35 21:.01:40 21.01:45
- HZ
Measurementld: BASSI_PG.B.400BUST ______ HZ

PMU Plot of phase voltage magnitude at Kota(PG)

21:00hrs/20-Oct-18
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- VBM

Substationld: KOTA__PG Substationld: KOTA__PG Substationld: KOTA__PG
Deviceld: 400BEAWRKOTA.I Deviceld: 400BEAWRKOTA.I Deviceld: 400BEAWRKOTA.]

- VRM




g. SCADA SoE and Analog data:

Voltage
. A Element
Time S/S Name Level (in Element Type | Status Remarks
Name
kv)

[ R Main CB of 220kV Kota(Raj) —
20:58:05:081 KOTA 220kV E_02(KTPS_-2) | Circuit Breaker Open Sakatpura(Raj)(end) ckt-2 opens

[P I Main CB of 220kV Kota(Raj) —
20:58:07:238 KOTA 220kV E_O6(KTPS_-4) | Circuit Breaker Open Sakatpura(Raj)(end) ckt-4 opens
21:00:48:011 MANDL_R 220 02KOTAPG Circuit Breaker Open
21:00:48:150 DYRA 220kV E_01(KOTAS-1)| Circuit Breaker Open
21:00:48:162 KOTA 220kV 16MBC Circuit Breaker Open Bus coupler opens
21:00:48:209 KOTA 220kV E_XX(RAPPB) Circuit Breaker Close

Ao, R Main CB of 220kV Kota(Raj) —
21:00:48:299 KOTA 220kV E_O3(KTPS_-3) | Circuit Breaker Open sakatpura(Raj)(end) ckt-3 opens
21:00:48:654 VATIK_R 220 04KTPS Circuit Breaker Open
21:00:48:860 KOTA 220KV E_23(T4) Circuit Breaker Open 220kV side Main CB of 220/132kV ICT 4 at

Sakatpura(Raj)(end) opens

21:00:48:866 KOTA 132kV D_46(T4) Circuit Breaker disturbe
21:00:48:984 KTPS 11kV E_15_G(U2) Circuit Breaker Open Main CB of Unit 2 at Kota(Raj) opens
21:00:49:580 KTPS 220kV  |[E_10(BEWAR-2)| Circuit Breaker Open |Main CBof 220kv KO;Z(;ESJ) —Beawar(Raj)(end)
21:00:49:775 KTPS 11kv E_18 G(U5) Circuit Breaker Open Main CB of Unit 5 at Kota(Raj) opens
21:00:49:789 KTPS 11kV E_16_G(U3) Circuit Breaker Open Main CB of Unit 3 at Kota(Raj) opens

Rajasthan Demand pattern during tripping

messem Rajasthan Demand Met - 20-10-2018 00:00
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8200

8000

7800

7600

7400
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Rajasthan Demand Met - 19/10/2018 12:00 AM
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20/10/2018 21:01:54
7547195
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7682.218
19/10/2018 21:01:54
7851.265

Load loss(as per
SCADA data) was
around 700 MW

Y e
I I
e . LN N O

20:35

20:40

Oct Sat 20 2018
h. As per PMU data:

e As per PMU, Maximum dip in R&B-phase.
¢ Fault Clearance time: 840ms

20:45

20:50 20:55

21:00

21:05

21:10 21:15 21:20 21:25




e SOE captured, Unit-2 tripped before tripping of all the lines,
reason of the same needs to be ascertained

As per DR and flag details:

e As per KTPS DR, Z-4 (reverse zone) started in all the 220 kV
feeders but line didn’t trip in 500ms.

Preliminary Report received within 24hrs. DR/EL received for some
of the tripped elements. Detailed report is still awaited from

RRVPNL.

4. Event Description for 13" Nov 2018 event:

Configuration of KTPS Switchyard on dated 13-11-18 at the time of Incidence:
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FIG. SINGLE LINE DIAGRAM OF 220 KV GSS SAKATPURA AT THE TIME OF FAULT.




a.

b.

C.

f.

In antecedent condition:
¢ 110 MW unit-1 of KTPS was under shutdown.
e 220 kV Kota TPS-Sakatpura ckt-2 was under shutdown
¢ 220 kV Kota TPS-Kota (PG) ckt-1 was under shutdown

Following element connected to 220kV bus of 400/220 kV
Gorakhpur (UP) tripped:

e 220kV Sakatpura(RVPNL)-Dyra(RVPNL)

e 220kV Sakatpura(RVPNL)-Anta(NTPC)

e 220kV Sakatpura(RVPNL)-RAPS-1

e 220kV Sakatpura(RVPNL)-RAPS-2

e 220kV Sakatpura(RVPNL)-RAPS-3

e 220kV Sakatpura(RVPNL)-Bhanpura(MPPTCL)

e 220kV Sakatpura(RVPNL)-KTPS(RRVUNL)-1

e 220kV Sakatpura(RVPNL)-KTPS(RRVUNL)-3

e 220kV Sakatpura(RVPNL)-KTPS(RRVUNL)-4

e 220kV KTPS(RRVUNL)-KOTA(PG)-1

e 220kV KTPS(RRVUNL)-Morak

e 220kV KTPS(RRVUNL)-Heerapura(RVPNL)

e 220kV KTPS(RRVUNL)-Bundi(RVPNL)

e 220kV Sakatpura(RRVPNL)-Mandalgarh(RRVPNL)

e 220 kV Unit #2,3,4,5 &7 at KTPS

Due to bus fault at 220kV Sakatpura and delayed clearance of fault,
multiple element tripping occurred at 220kV KTPS and further
cascade tripping occurred at 220kV Dyra and Rana Pratap Sagar.
All running units viz. Unit #2, #3, #4, #5 & #7 also tripped at KTPS
except unit-6 which was on separate bus with one ckt og Kota
(PG). RPS (Rana Pratap Sagar) units also tripped at the same
time.

Rate of change of frequency protection also operated at 220 kV
Bhilwara (Raj)

PMU plots of frequency and phase voltage:



PMU Plot of frequency at Kota(PG)
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g. SCADA SoE data:

Time (hrs) ~ Station = kV | Element Device Status Remarks
14:26:39461) KOTA | 220 | 14RAPP3 | (B |disturbe

14:26:39,482 MANDL R 220 | 02KOTAPG | (B | Open

14:26:39,547| MORAK | 220 |E OL(KTPS -1)| CB | Open = Modak-KTPS opened from Modak end
142639713 KOTA | 220 /1385 | CB | Open | Bussectionaliser at Sakatpura opened
14:26:39,725| KOTA | 220 | 18ANTA | (B | Open Sakatpura (end)-Anta opened
14:26:39,728 KOTA | 220 | 12RAPP2 | (B | Open  Sakatpura (end)-RAPS-2 opened
142639760 MORAK | 220 | E13(T2) | B | Clost ICT at Morak tripped
14:26:40089| RPS | 132 | 0OBKOTAS | (B | Open | RPS-Sakatpura opened from RPS end
14:26:40,111) RPS | 132 078 | (B | Open | RPS-Jawahar Sagar opened from RPS end
14:20:40,97 VATIK R | 220 | 04KTPS | CB | Open = Vatika-KTPS opened from Vatika end
14:26:40435) RPS | 132 | OTKOTAIA | CB | Open

14:20:41,294 KTPS | 220 | 17KOTAS4 | (B | Open | KTPS-Sakatpura-4 opened from KTPS end
14:26:41592) KTPS | 11 | 1905 | CB | Open Unit #5 at KTPS tripped
142642048 RPS 132 | 0502 CB | Open

1426:42,12 132 1 B . .
11:22:22:152 EEE 1?2 %34 EB ggz: Ui LB & RS e
14:26:42336 RPS | 132 093 | (B | Open

14:26:42506 KPS | 11 | 1002 | (B | Open Unit #2 at KTPS tripped
14:26:43043) KPS 11 1 1203 | (B | Open Unit #3 at KTPS tripped
14:26:476431 KOTA | 220 | 14RAPP3 | (B | Close = Sakatpura (end)-RAPS-3 opened




h. AS per RRVUNL details:

Tripping Report

- 1. Name of Equipment : Tripping of KSTPS Unit-2,3,4,5&'7. on grid disturbance
2. Date of Tripping : 13-11-2018
3. Time of Tripping : 14:26 Hrs
4, Substation affected ; 220 kv KTPS, Kota
5. Incidence :

At 14:26 Hrs on dated 13-11-18 , when all the KSTPS Units (except Unit-1) were running

normal , suddenly Unit No.-2,3,4,5 & 7 along with various 220 kV feeders tripped and total
black out was observed at KTPS, Kota. '

- 6. Brief Summa.ry of Event;

0n-ihvesdgation it was revealed that thére is some fault at 220 kV Sakatpura GSS. This Bus

 fault was not cleared instantaneously as the Bus Bar protection” provided at 220 kv GSS
Sakatpura is out of service,

As the 220 KV Sakatpura GSS is situated at a very near to KTPS switchyard (approximate 400
Mtr) it behaves like a extended bus for 220 KV KTPS Switchyard. All the 220KV feedérs from
KTPS were tripped at far end except 220 kV KTPS-Sakatpura-4 which was tripped on Backup
0/C protection. Due to delayed fault clearance most of the outgoing feeders were tripped on
Zone-2 or Zone-3 at far end. As most of the feeders in vicinity of KTPS, Kota and 220 kv
Sakatpura GSS were tripped either at KTPS end or far end on distance protection, no corridor
was left behind to evacuate the PowWer generation in the tune of 800 MW and therefore Unit-
2,3 & 4 were tripped on over speed protection of Turbine due to sudden load throw off and

Unit 5 was tripped on Dead machine, while Unit-7 was tripped on Generator Backup protection
during this disturbance,

Unit-# 6 was not effected during this incident as same was connected to Bus # 4 which'was
. connected to PGCIL. Feeder's independently, T




PGCIL-2

S. Nameof | Tripping | Trippi
No. Element Dpa':e i T'l,t'r)leng c:;’:t': . C:s":: - I;?Lcsa 2::' Remark
; ; TOMW Unit2 | 131118 | 1426 | 151118 | 19:33 [ Turbne Trip
: TOMW, Unit3 | 134118 | 14:26 | 181118 | 2210 | Turbing Trip
210 MW, Uan 13-11-18 14:26 | 1311418 |  19:40 | Turbine Trip
4 210 MW, Unit-5 | 13-1 1-18 1426 | 13-11-18 19:46 | Dead
i Machine
5 |195MW, Unit-7 | 134118 | 1426 | 131118 | 1733 ::;:d‘;‘,’m
- 6 | 195 MW, Unit-6 | No tripping running continuous and feeding power to PGCIL # 2
. No tripping Tripped on-Z-2, 3
? ffesz PS- | 134118 | atkiPs | 134118| 150 L’;’:my at Heerapura
) end : end
i No tripping % i
220 kV KTPS- i Tripped Tripped on Z-3,
8 Vatika 13-11-18 ateKnl;’PS 13-11-18 16:34 Manually at Vatika end
No tripping “T, :
220 kV KTPS- .na | Tripped Tripped on Z-3,
9 Bundi 13-11-18 ateK;l'dPS 13-11-18 20:03 Manually at Bundi end
No tripping 2 s
220 kV KTPS- ¥ e | Tripped Tripped on Z-2,
10 Beawar 13-11-18 ateK"‘rdPS 13-11-18 19:56 Manually at Bundi end
¢ No tripping ; .
220 kV KTPS- ’ ) Tripped No tripping at
L Sakatpura-1 | 131118 at;(r"l;P S| 18 153 Manually | Sakatpura end
12 | 220 KVKTPS- Feeder was under Shut down , taken-by 220 kV Sakatpura GSS.
Sakatpura-2
\ No tripping . et
13 gﬁ:t‘;uﬂ';& 131148 | atkTPS | 134118 | 20:12 L’;&Z‘;‘,’W g:k’;‘t‘mg Lo
end
I 220 kV KTPS- . _ 3 ' Backup O/C | No tripping at
14 Sakatpura-4 13-11-18 1426 | 131118 | 16:29 Phase-C Sakatpura end
3 . No tripping . ST
220 kV KTPS- AL ; .14 | Tripped Tripped on Z-1,
.15‘ Morak . 13-11-18 at:(r"l'dPS 131118 | 20:11 Manually at Morak end
16 | 201V KTPS- | Feeder was under Shut down, taken by 400KV PGCIL GSS.
t7 | 20KVKIPS- No Tripping




8.' Restoratiqn:

The startup supply was taken from 220 kV KTPS-Heerapura feeder at 15:05 Hrs as directed by
LD. After getting startup supply, all the Station Transformers were charged and Unit light up
activities initiated.

9. Anélysis:

The delayed fault clearance at 220 kv Sakatpura GSS resulted in tripping of various 220 kv
feeders emanating from KTPS, Kota on Zone-2 or Zone-3 distance protection at far end
stations. The lack of Bus Bar protection at 220 kv Sakatpura GSS cause of this incidence in
which loss of Generation in the tune of almost 800 MW. '

11. Remedial Measures:

(@) Unit # 6-was connected to PGCIL feeder’s on dated 27/10/2018 same was survived
. during this event. L
(b)  Now Unit # 7 also connected to PGCIL feeder’s on dated 13/11/2018.
() © Relay setting of KSTPS-Sakatpura Feeder No. 1 to 4 setting also reduced at KSTPS end.
Over current TMS change from 0.1 to 0.05 and for earthfault TMS reduced to 0.15 to
- . 0.05. _
(d)  The provision of Bus Bar relay at 220 kV Sakatpura GSS is the utmost requirement and
this will save the Generation at KTPS, Kota in case of Bus Faults occurred.

DR of 220kV KTPS (end)-Beawar
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Reverse zone setting needs to be looked into (It should be co-ordinated with Z-2 timing)
It seems line tripped from Beawar end in Z-2 time (500ms)




DR of 220kV KTPS (end)-Heerapura
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Reverse zone setting needs to be looked into (It should be co-ordinated with Z-2 timing)

It seems line tripped from Heerapura end in Z-2 time (500ms)

DR of 220kV KTPS (end)-Morak
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Reverse zone setting needs to be looked into (It should be co-ordinated with Z-2 timing)
It seems line tripped from Morak end in Z-1 time (100ms)




DR of 220kV KTPS (end)-Vatika
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Reverse zone setting needs to be looked into (It should be co-ordinated with Z-2 timing)
It seems line tripped from Vatika end in Z-2 time (500ms)

DR of 220kV KTPS (end)-Sakatpura 1
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Differential protection didn’t operate. Line tripped from Sakatpura end on O/C E/F protection




i. AS per RRVPNL details:

Preliminary Report
Date & Time of event: - : 13.11.2018 at 14.24 Hrs
Introduction of Event: - Multiple trippings at 220 KV GSS Kota &Dyra
Total Loss of Load: - : NA
Weather :

Supply of 220 KV GSS, 220 Kv Dyra & KTPS disturbed at 14.24 Hrs on dated 13.11.2018 due to cascade tripping
at 220 KV GSS Kota (S) i.e. 220 KV Kota (S)- RAPPA Ckt I &II, 220 Kv Kota(S) - Badod , 220 KV Kota(S) - Anta,
220 Kv Kota(S) - RAPPB, 220 Kota(S)- Mandalgarh . Tripping details awaited.

Supply of 220 Kv Kota(S) & Dyra restored at 14.44 Hrs from 220 Kv Kota (S) -Mandalgarh & 220 Kv
Kota(S) -RAPPA L.

Due to this tripping KTPS unit No. 2,3,4,5,6,7 tripped at 14.24 Hrs/13.11.2018

el

Preliminary Report

Date & Time of event:- 13.11.2018 at 14.24 Hrs

Introduction of Event: - Multiple trippings at 220 KV GSS Kota
Total Loss of Load: - 250MW

Generation Load 620MW

Weather

Supply of 220 KV GSS Kota($) & Generation at KTPS disturbed at 14.24 Hrs on dated 13.11.2018 due to cascade tripping at 220 KV GSS Kota (S) as follows.

Name of GSS

4

Name of Line

220KV SAKATPURA-

ANTA (NTPC)

RAPP(A) CIRCUIT
NO.2

220 kv Gss
sakatpura
kota

RAPP(A) CIRCUTT
NO.1

RAPP(A) CIRCUIT
Aot NOJ

220 KV
SAKATPURA-
Bhanpura

220 KV SAKATPURA-

220 KV SAKATPURA- |

220 KV SAKATPURA- ‘

Date

13.11.2018

13.11.2018

13.11.2018

13.11.2018

13.11.2018

delX 2018

Tripping
Time Hrs.

14:24Hrs
dei3.11.2018

14:24Hrs |
de 13112018 |

14 24Hrs
deld 2018 |

1424 s

14:24Hrs
dt.13.11.20
18

Closing Time [

Hrs.

15:46 Hrs
di13.11.2018

15:11 HRS
dt.13.11.2018

14:44rs
di13.11.2018

14:57Hrs
di13.11.2018

Relay Indication

| At Sakatpura end 1 At Other end

i Main |-zoned dist
1.7km 186 A 186

B R.Y.B phase

| Main 1-zoned dist -
1.7 km ~Main-2

| 186 A 186 B

| JR.Y,B phase

NO Tripping , No
indication

NO Tripping , No
indication

‘ No indication

i NO Tripping ,

phase
A Zone2 dist. 59.1
3km

M/T NO
Tripping , No
indication

CB Tripped with
carcar trouble

CB Tripped with
carear trouble

Phase
zone, 2 fault
loc.81.2km

3 ES

Remark
CLOSE AFTER
CLEARANCE BY |
220 KV GSS Anta
| & , Charging code |
| NR-123S |
| CLOSEAFTER |
CLEARANCE BY
‘ RAPP Charging
L code NR-1239
|

|
|
|

\

[ Charging code
i NR- ‘
| 1237, NL526,WR1 |
| 069 closed from |
| bhanpura end ‘
| onlyat 16:11 Hrs |




Name of 2 Tripping élbslnngme % 1
R GsS Name of Line Date | Time Hrs. Hrs. Relay Indication Remarrfti_ﬁ
\ 220 KV | 14:24Hrs : -~ A,B,C Phase
1 SAKATPURA- | 1311208 | at13.41.20 | o 1240 | O TIPPRO | 70ne, faui
Db U By 3 'Mandalgad 18 bl lac.86.2km |
220KV 14:24Hrs Lo
15:30Hrs NO Tripping ,
SAKATPURA- 13.11.2018 | dt.13.11.20 P S
KTPS NO1 iRk 18 dt.13.11.2018 | No indication
220KV | 14:24Hrs ? e
SAKATPURA- | 13aams |dt13.41.20 15320 | O frieping .
RIFSNOS i 18 e
220KV 14:24Hrs : S
SAKATPURA- | 13a2ms |at13.41.20 42400 | MO frieping .
‘ KTPS NO4 | 18 R S
| 220 kv Gss | 14:24Hrs Loy
; 220/132 KV ,160 14:59Hrs NO Tripping ,
o MVA TR1 13112018 | dt13.11.201 4413112018 | No indication
kota ey e 2l
’ | 14:24Hrs R
| | 14:49Hrs NO Tripping ,
100 MVA TR2 13.11.2018 | dt.131.£131 .20 dt13.11.2018 | No indication
- " 14:24Hrs = i ey
‘I 14:59Hrs NO Tripping ,
| 100 MVA TR3 13.11.2018 dt.131.;1 .20 dt13.11.2018 | No indication
14:24Hrs Ains ; ]
14:49Hrs NO Tripping ,
) 100 MVA TR4 13.11.2018 dt.131.;1 .20 dt13.11.2018 | No indication
All, 132 KV e ¢
’ : 14:49Hrs NO Tripping ,
l feeders, JPMY | 1 Sorir dt.13.11.2018 | No indication
restored 3 e H A L]

Supply of 220 Kv Kota(S)-& Dyra restored at 14.44 Hrs from 220 Kv Kota (S) -Mandalgarh & 220 Kv
Kota(S) -RAPPA 1.

Due to these trippings at 220 kv Gss sakatpura kota, the KTPS unit No. 2,3,4,5 & 7 tripped at 14.24 Hrs/13.11.2018. Unit No.6

is running and unit No.1 is under shutdown.

Actual Whether | ingzl at
Modal Exact |Approved Lo.ad Tota_l Load pm_Ner time of | state level
Name of & Frequency | Date of time of |load relief relief Relief at flow it was| trioping | in SCADA
S. Name of | make| setting of |operation : (MW) any | Affected |monitored| " PP'"9
No.| 5P~ | "Feeq of | relay (HZ) | of relay |°Peration (MW) from| . oo ool particutar | A insLoc | _ M (MW
o Station eeder Y Y of Relay |the feeder _pa fcu a.r rea SCADA | change in
relay from the [instant (in through SOE |drawl of the
feeder Mw) SCADA state)
MW MW Yes/No | Yes/No MW
132KV GSS K
Devgarh + 26 26 arera, No No
Karera F =49.80 Hz Devearh
220 KV =49,
MICOM 13.11.
Gangapur+ 23 23 ang_apur No No
" Raipur
Raipur

Rate of Change of Frequency (RoCoF) operation at 220 kV Bhilwara station

j. As per PMU & DR data:
e As per PMU, maximum dip in all three phase.
e Fault Clearance time: 1160ms



K.

e 220 kV Morak-KTPS ckt tripped in Z-1 from Morak end.

e 220 kV Heerapura-KTPS, Vatika-KTPS and Bundi-KTPS ckt
tripped in Z-2 from remote end of KTPS.

e As per KTPS DR, Z-4 (reverse zone) started in all the 220 kV
feeders but line didn’t trip in 500ms

Preliminary Report received within 24hrs. DR/EL received for some
of the tripped elements. Detailed report is still awaited from
RRVPNL.

Points for Discussion:

1. Event on 20" Ot 2018:

a.
b.
c.

Exact location of fault and nature of fault.
Reason of delayed clearance of fault.
Failure of which primary and back up protection led to delayed
clearance of fault.
Exact sequence of events in view of cause of event; protection
operation/non-operation; opening, closing of breaker, isolator;
relevant alarms and any other relevant detail to be shared.
Back up earth fault setting of 220 kV Bus Coupler-1 needs to be
reviewed.
Sequence of tripping needs to be reported and explained. (Time
stamped data for the tripping didn’t receive)
Tripping of all station transformer on back earth fault protection
needs to be reviewed in accordance with current & time delay
setting.
Reason of tripping of unit-2 within 200ms of fault occurrence before
tripping of all the lines from Kota TPS.
Reverse zone (Z-4 setting) to be co-ordinated with Z-2 timing as
per Rama Krishna committee report, same needs to be modified at
Kota TPS.
Arrangement of station auxiliary supply and its back up at 220 kV
Kota TPS to be shared. Also reason of tripping of all running units
needs to be explained.
Availability of time synchronized SCADA SoE to be checked and
corrected.

i. Tripping of units other than 2, 3 &5

ii. Tripping of 220 kV feeders from remote end of KTPS



Detailed report, remedial measures report and complete DR/EL
(cfg, dat file) needs to be submitted by RRVPNL.

2. Event on 13t Nov 2018:

a.
b.
C.

Exact location of fault and nature of fault.
Reason of delayed clearance of fault.
Failure of which primary and back up protection led to delayed
clearance of fault.
Exact sequence of events in view of cause of event; protection
operation/non-operation; opening, closing of breaker, isolator;
relevant alarms and any other relevant detail to be shared.
Status of availability of bus bar protection at 220kV Kota
(Sakatpura) having four number of bus bars to be shared.
As approved in 25th PSC meeting, temporary arrangement for bus
bar protection, could be put in place till actual bus bar protection is
available. Status of the same to be apprised. Reason of delayed
clearance of fault if arrangement was there?
Sensitive distance protection setting of 220 kV Morak (end)-KTPS
ckt to be reviewed.
Reverse zone (Z-4 setting) to be co-ordinated with Z-2 timing as
per Rama Krishna committee report, same needs to be modified at
Kota TPS.
Rate of change of frequency protection at 220 kV Bhilwara (Raj)
needs to be looked into.
Availability of time synchronized SCADA SoE to be checked and
corrected.

i. Tripping of units other than 2, 3 &5

ii. Tripping of 220 kV feeders from remote end of KTPS
Detailed report, remedial measures report and complete DR/EL
(cfg, dat file) needs to be submitted by RRVPNL.

Rajasthan may elaborate the incident, submit the detailed report and may also
apprise the members about corrective actions already taken/being taken (with
time line) to avoid such events.

Multiple element tripping at 400/220 kV Kashipur at 13:28hrs of 25" Oct

2018

Event category: GD-1
Generation loss: 180 MW (As per PTCUL report)



Loss of load: 225 MW (As per PTCUL report)
Energy Unserved: 0.22 MU (PTCUL may confirm)

Data Summary received/available at NRLDC:

Description Reference Fault Info Remarks
Faul Cl
ault — Clearance | o1 data 1640ms
Time
Phase of the fault | PMU data Y B-N fault
Description Utilities Status Remarks
Availability of | Uttarakhand Not Available
Digital Data Available
(SCADA Data) Uttar Pradesh (Partial)
Uttarakhand Received After 24hrs
DR/EL -
Uttar Pradesh Not Received
Preliminary Uttarakhand Received Within 24hrs
Report Uttar Pradesh Not Received
Detailed Report Uttarakhand Not Received
Description Clauses Utility Remarks
1. IEGC 5.2r & 596.c (VI
2. CEA (Technical standards for
connectivity to the Grid)
Regulation, 2007: Schedule Part 1. ( 1. Detailed Report yet to
6.1, 6.2) be received
3. 43.4.A & 43.4.D of CEA Technical 2.DR/EL received after
Standard for Construction of 24hrs
Electrical Plants and Electric Lines; 3. Adequately
Violation of | CEA (Technical standards for Sectionalized and graded
. . Uttarakhand ) .
Clauses connectivity to the Grid) protective relaying system

Regulation, 2007: Schedule Part 1. (

6.1, 6.2, 6.3, 6.4)
CEA (Technical standard for
connectivity to the Grid,
Amendment Regulation 2013),
part-Il, B2

4. CEA GRid Standard 2010-3.e &
CEA Transmission Planning Criteria

4. Incorrect/ mis-operation
/ unwanted operation of
Protection system
5. Delayed Clearance of
Fault




1. IEGC 5.2r & 5.96.c
2. CEA (Technical standards for
connectivity to the Grid)
Regulation, 2007: Schedule Part 1. (
6.1, 6.2)
3.43.4.A & 43.4.D of CEA Technical
Standard for Construction of
Electrical Plants and Electric Lines;
CEA (Technical standards for
connectivity to the Grid)
Regulation, 2007: Schedule Part 1. (

(Vi)

Uttar
Pradesh

Violation of

Clauses

6.1, 6.2, 6.3, 6.4)
CEA (Technical standard for
connectivity to the Grid,
Amendment Regulation 2013),
part-Il, B2

1. Preliminary Report,
DR/EL and detailed Report
yet to be received
2. Adequately
Sectionalized and graded
protective relaying system
3. Incorrect/ mis-operation
/ unwanted operation of
Protection system

Based on above information description of the events is:

1. Connectivity Diagram and SLD of 400 kV Kashipur:
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132 kV

400 kV Kashipur (PTCUL) is connected with Roorkee (PG) D/C, Bareilly
(PG) D/C, Moradabad S/C and Nehtaur S/C. It also has two 315MVA
400/220 kV ICT. It has one and half breaker scheme at 400 kV level and
DMT (double main transfer breaker) scheme at 220kV level.
220 kV Main Bus-1 and 160MVA transformer-1 was in shut down for
maintenance.
At 14:28hrs isolator 201-89B (160MVA T/F-1 Main Bus-2 isolator) try to
close for returning the shutdown of 160MVA T/F-1 but Y&B phases
isolators got stuck mechanically and created a spark on the jaw blades of
Y&B phase which results in completely burn of mentioned isolator phases
and earthed 220kV Main Bus-2 through insulators which creates a Bus
fault at 220 kV side. This resulted into tripping of both 315MVA T/F-1&2,
160MVA T/F-2, All 220 kV feeders and also 400 kV Nehtaur and
Moradabad lines.
This resulted into total blackout at 132 kV S/S Kashipur, Bazpur, Jaspur,
Ramgnagar and 220 kV Mahuakheraganj station.
Name of the tripped elements are as below:

e 400kV Kashipur (UTT)-Nehtaur 400 (UP)

e 400kV Kashipur(UTT)-Moradabad(UP)

e 315 MVAICT 1 at 400/220kV Kashipur(UTT)



e 315 MVAICT 2 at 400/220kV Kashipur(UTT)
e 160 MVA ICT 2 at 220/132kV Kashipur(UTT)
e 400kV Kashipur (UTT)-Pantnagar(UTT) ckt-1
e 400kV Kashipur (UTT)-Pantnagar(UTT) ckt-2

7. As per PTCUL Report:

Time and date of event- 25-10-2018 at 13:28Hrs (as per GPS time)

Location- 400KV Substation Kashipur.

Description and cause of event- 220kv Main Bus-1 and 160MVA T/F-1 was in shut down

for maintenance. At 14:28Hrs Isolator 201-898 (160MVA T/F-1 Main Bus-2 Isolator) try to close

for returning the shutdown of 160MVA T/F-1 but Y and B Phases of isolators got stuck

mechanically and created a spark on the jaw blades of Y and B Phase which results in

completely burn of mentioned isolator phases and earthed 220kV Main Bus-2 through

insulators which creates a Bus fault at 220kV side. This resulted into tripping of Both 315MVA

T/F-1&2, 160MVA T/F-2, All 220kV feeders and also 400kV Nehtaur and Moradabad Lines

Generation Loss- 182 MW (As per Previous Hour reading)

Q;; ﬂ load- 225 MW (As per Previous Hour reading)
Analysis-

1-

2-

At 13:28Hrs, During the closing of isolator, Y and B Phases of isolator got stuck and

created a spark between the blades of isolator

This result into failure of insulator of isolator and earthed 220kV Main Bus-2 through

Bus Post Insulators. This resulted into a 220kV Bus Fault

This fault current was fed through all Transformers, all 220kV and 400kV Lines, Which

results into tripping of the following feeders and Transformers

a) 400kV Moradabad Line at Moradabad end

b) 400kV Nehtaur Line at both ends

¢) Both 315MVA T/F-18&2

d) Both 160MVA T/F-2

@) 220kV SEPL, Mahuakheraganj, Pantnagar-1&2 Circuits, all tripped at
This results into total blackout at 132kV Substation Kashipur, Bazpur, Jaspur, Ramnagar

and 220kV S/S Mahuakheraganj

yther ends




Action Taken-
1-220kV Main Bus-2 shutdown taken for replacing burnt isolator and all the 220kV Supply was
resumed through 220kV Main Bus-1.
2-At 14:25Hrs Both 315MVA T/F-1&2 charged.
3-220kV Pantnagar closed at 14:44Hrs, 220kV Pantnagar closed at 14:45Hrs,220kV
Mahuakheraganj closed at 14:46HRs and 220kV SEPL closed at 14:51HRs.
4-160MVA T/F-2 charged at 14:53HRs.
5-All 132kV feeders was closed one by one at 15:01HRs.
6-160MVA T/F-1 was closed through 220kV TBC at 15:54HR5.

o W.

8. As per DR details:

DR of 315MVA ICT-1 (LV) at Kashlpur (Uttarakhand)
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DR of 315MVA ICT-2 (HV) at Kashlpur (Uttarakhand)
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9. PMU plots:
PMU Plot of frequency at Bassi(PG)

13:28hrs/25-Oct-18
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PMU Plot of phase voltage magnitude at Roorkee(PG)

13:28hrs/25-Oct-18
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10.As per SCADA SLD:

SLD of 400/220kV Kashipur(UTT) before the incident
13:28hrs/25-Oct-18
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315 MVA ICT 1 & 315 MVA ICT 2
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N t respectively.
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|Thu October 25 2018 13:28:00

SLD of 400/220kV Kashipur(UTT) after the incident
13:30hrs/25-Oct-18
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11.As per SCADA data plot:

Uttarakhand Demand pattern during tripping

Uttarakhand Demand Met
s UTT DEMAND MET - 24/10/2018 00:00  msssms UTT DEMAND MET - 25/10/2018 00:00

24/10/2018 13:28:33 24/10/2018 1329:13
1520214 1519.006

25/10/2018 13:28:33 25/10/2018 13:29:13

1600 1437111 1324.382

1550

Load loss(as per SCADA data) was

1500 around 110 MW o e ¥
rew P r/\_,_‘r’\ur\.f“'/-
T
1450 s gl
\,_{“I—\A.’-“""I%%’\_‘"'_ﬁ/\—u e \'\V\’\f\,\/[ “J
I ol
1400 | ‘\ i~
i‘ .4"/
1350 !J
13:25 13:30 13:35
Oct Wed 24 2018
12. As per SCADA SoE:
. . Vol Level El
Time (in ms) S/S Name ° t?ge Vel Element Name ement Status
(in kV) Type
13:28:40,503 MORA1_UP 400kV F_02(KASHI) CB Open
13:29:58,453 NHTR1_U 400kV 09KASHI CB Open
13:29:58,453 NHTR1_U 400kV 08T2KSHI CB Open

13.As per PMU, SCADA & DR data:

e As per PMU, maximum dip in Y&B-phase.

e Fault Clearance time: 1640ms

e SOE captured, it seems time synch error. (Tripping time captured in
SCADA SoE is 800ms before the actual fault time (PMU reference
time)

e It seems 400/220 kV ICTs (ICT-1 & 2) of Kashipur tripped on back up
protection



14.Preliminary Report, DR/EL has been received from Uttarakhand but
detailed report is still awaited.
15. Preliminary Report, DR/EL is still awaited from UPPTCL.

Points for Discussion:

1. Exact sequence of events in view of cause of event; protection
operation/non-operation; opening, closing of breaker, isolator; relevant
alarms and any other relevant detail to be shared
Exact location of fault and nature of fault.

Sequence of tripping needs to be reported and explained.

Reason of delayed clearance of fault.

Delayed clearance of fault in case of operation of bus bar protection for

both 220 kV bus at 400/220 kV Kashipur (PTCUL) needs to be relooked.

6. Delayed clearance of fault more than 1640ms in case of operation of
instantaneous bus bar protection operation also to be checked.

7. Healthiness of 220 kV bus bar protection of 400/220 kV Kashipur (PTCUL)
needs to be ensured.

8. Availability of time synchronized SCADA SoE to be checked and
corrected.

9. Reason of tripping of 400 kV Moradabad-Kashipur and Nehtaur-Kashipur
ckts and its protection co-ordination with back up protection setting of
400/220 kV ICTs at Kashipur (PTCUL).

10. Detailed report, remedial measures report and supporting DR/EL needs to
be submitted by UPPTCL.

arwN

PTCUL/ UPPTCL may elaborate the incident, submit the detailed report and may
also apprise the members about corrective actions already taken/being taken
(with time line) to avoid such events.

Multiple Element tripping at 400/220kV Bhiwadi Station at 08:14hrs of 24t
Nov 2018

Event category: GI-2

Generation loss: Nil MW (Rajasthan may confirm)
Loss of load: Nil MW (Rajasthan may confirm)
Energy load: Nil MU (Rajasthan may confirm)

Data Summary received/available at NRLDC:




Description

Fault Info

Remarks

Fault Clearance Time

120ms

As per PMU data

Phase of the fault

Maximum dip

in Blue-phase

As per PMU data

Description Utilities Present Remarks
Status
Availability of Digital Data Partially .
(SCADA Data) Received Time Synch error
POWERGRID Received
DR/ EL - -
Rajasthan Not received
POWERGRID Received
Preliminary Report - -
Rajasthan Not received
Detailed Report POWERGRID Not received
Description Clauses Utility Remarks
1. IEGC 5.2.r & 5.9.6.c (VI)
2. CEA grid Standard 15.3
3. CEA (Technical
standards for connectivity
to the Grid) Regulation,
2007-6. 4d 1. Detailed rpeort yet to be
4. 43.4.A of CEA Technical received
Violation of Clauses Standard for Construction | POWERGRID | 2. Adequately
of Electrical Plants and Sectionalized and graded
Electric Lines; protective relaying system
5. CEA (Technical
standards for connectivity
to the Grid) Regulation,
2007: Schedule Part 1. (
6.1,6.2, 6.3)
Violation of Clauses 1. IEGC 5.2.r & 5.9.6.c (VI) Rajasthan 1. Preliminary Report,

2. CEA grid Standard 15.3

DR/EL yet to be received

Based on above information description of the events is:

1. Single Line Diagram and connectivity diagram of Bhiwadi (PG):
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2. 220kV Bhiwadi (PG) is connected with Rewari D/C, Bhiwadi (Raj) D/C,
Mau S/C, Kushkhera S/C, Bawal S/C and Neemrana S/C. It also has three
315MVA 400/220 kV ICTs. It has DMT (double main transfer) scheme at
220kV and one and half breaker scheme at 400 kV level.



3. B-N fault occurred in 220kV Bhiwadi(PG)-Kushkhera ckt. This ckt tripped
without A/R at both end.

4. At the same time 220 kV bus bar protection for 220 kV bus-2 of Bhiwadi
(PG) operated.

5. It resulted into multiple element tripping in the system and all the 220 kV
feeders connected to 220 kV bus-2 of Bhiwadi (PG) tripped along with
400/220 kV 315MVA ICT-1 & 3.

6. DR details of different element tripping has been received but DR details
of 220 kV bus bar protection is still awaited

7. Name of the tripped element:

e 220kV Bhiwadi(PG)-Kushkhera(RVPNL) ckt-2
e 220kV Bhiwadi(PG)-Bhiwadi(RVPNL) ckt-2

e 220kV Bhiwadi(PG)-Mau(HVPNL)

e 315 MVAICT 1 at 400/220kV Bhiwadi(PG)

e 315 MVA ICT 3 at 400/220kV Bhiwadi(PG)

o 220kV Bhiwadi(PG)-Rewari(HVPNL) ckt-1

e 220kV Bhiwadi(PG)-Rewari(HVPNL) ckt-2

e 220kV Bus 2 at 400/220kV Bhiwadi(PG)

8. It seems, in antecedent condition 220 kV Bhiwadi-Mau ckt & Bhiwadi-
Rewari ckt-2 was under outage from remote end of Bhiwadi (PG).

9. PMU pilots:

PMU Plot of frequency at Bassi(PG)

08:14hrs/24-Nov-18
M Tlese Rl e

HZ

Substationld

8, Substationld In /BASS/_PGJ, Deviceld == 4008BUS] PointName HZ, Measurementld BASS/_PG.8.4008US 1

HZ
Measurement Id: BASSI_PG.B.400BUS1




PMU Plot of phase voltage magnitude at Hisar(PG)

08:14hrs/24-Nov-18
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10.As per PMU data:
e B-N fault occurred at 08:14:09.280hrs and cleared in 120ms.

11.SCADA data and SoE:

Voltage
. . Element
Time S/S Name Level (in Element Type Status Remarks
Name
kv)
08:14:09:423 KHUSHKEDA 220kV | E_02(BHIWA-2) | Circuit Breaker disturbe
o o Main CB of 220kV Bhiwadi(PG)-
08:14:09:423 KHUSHKEDA 220kV E_O2(BHIWA-2) | Circuit Breaker Open Kushkhera(RVPNL) ckt-2 opens.
08:14:09:405 BHIWADI 220KV 0373 Circuit Breaker Open  |220KVSideMain CB of 315 MVAICT 3at
Bhiwadi(PG) opens.
08:14:10:358 BHIWADI 400KV 371 Circuit Breaker Open 400KV Side Main CB of 315 MVAICT 1at
Bhiwadi(PG) opens.
08:14:10:359 BHIWADI 220kV 0171 Circuit Breaker Open  |220KVSide Main CB of 315 MVAICT 1at
Bhiwadi(PG) opens.
08:14:10:359 BHIWADI 400kV 2T1AG1 Circuit Breaker Open 400kv side Tie CB of 315MVA ICT 1 at
Bhiwadi(PG) opens.
o o Main CB of 220kV Bhiwadi(PG)-
08:14:10:359 BHIWADI 220kV 09RWARI2 Circuit Breaker Open Rewari(HVPNL) ckt-2 opens.
o . Main CB of 220kV Bhiwadi(PG)-
08:14:10:360 BHIWADI 220kV 07BHIWR2 Circuit Breaker Open Bhiwadi(RVPNL) ckt-2 opens.
08:14:10:654 BHIWADI 220kV 04MBC Circuit Breaker Open 220KV Side Bus coupler opens.




12.As per SCADA SoE:
a. As per SCADA SoE, feeders at Bhiwadi tripped at different timings
(SCADA SoE time needs to be checked).

13.As per POWERGRID details:

220kV Bhiwadi(PG)-Khushkhera(R) tripped at 08:14:09 Hrs in Zone-1 from
Bhiwandi(PG) end on B -N fault(Jumper snap at location no. 20 of 220kV PG

Bhiwadi- Khuskhera line as reported by RVPNL person). During fault
detected in 220kV Bhiwadi(PG)-Khushkhera(R), Bus Bar-2 Protection

operated and following feeders connected to Bus-2 along with Bus Coupler
tripped immediately .

a) 220KV ICT-1
b) 220KV ICT-3 (220kV side CB)
c) 220KV Bhiwadi-2
d) 220KV Rewari-2
e) 220KV Mau
Charging Sequence:

1. 220KV Bus-2 & Bus coupler Restored at 09:18 Hrs

2. 315MVA ICT-1 Restored at 09:18 Hrs
3. 315MVA ICT-3 Restored at 09:43 Hrs
4. 220KV Rewari-2 Restored at 09:45 Hrs
5. 220KV Mau line Restored at 10:00 Hrs
6. 220KV Bhiwadi-2 line Restored at 09:55 Hrs
7. 220KV Khushkhera line Under shutdown by
RVPNL




DR of 220 kV Bhiwadi (PG) (end)- Kushkhera
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DR of 220 kV Bhiwadi (PG) (end)-Bhiwadi (Raj) ckt-2

ST T e | =]
TR e e o e

n'r%rif'f‘H"Mn'rHr """" Harm h'{i"'r"r'r{'rir‘f‘“"""‘i"v'r'r’r'r;rir‘”ﬁ{{{"’r’r{r;rir\'
ARl = o 2m e

,””H‘Wlwuuer‘rl“ (ARG VAR MR -
‘ ”MJHH.‘Jll‘J"J“JmMHH\.‘HJ‘U“J \w“‘l\‘l“m”'u”t‘m‘u”'\\”‘W”"J‘U‘u“u"\.'u‘.‘J’J’.!IJ'U"‘J'U'U”U‘ i e : ;
'\‘?"I‘ I\l‘fll»f-s—-»-a—\»»w»»»-»L-»\.»\.x—-r-—\,\. et VN 71810093 10224933 21.019° 50930 - " ‘ ’

LA 1 P O O N ™ ”
"I H R
eUnvﬂuﬂuﬂUAUAUnuﬂUﬁUﬂUf\”ﬂuﬂUﬁvﬂvliuﬂUnUnUnUhuﬂUﬁuﬂuf\uﬂvﬂUnij B G000 ST 2040 SR ot - »
7AVﬁUn\JﬂV“VhVﬂVhVﬂVAVnVAV%AUAVnUAV“U'\V[\VAVAVAVAVAUAVAUAVpij_“ € 564w 5194 2573 400000

8 ﬁiyrn. IN 945,009 117127 2574 1102763
b e fiREE 4
: : i | e e B g
PO10 Sat - 24/11/2018 08:14:09.363808 Delta X: 1.668 ms (D.DB}ty:) fs: 1199 Hz |AS:ON Delta Y: 96582380 V'

Tripped on master trip relay operation




DR of 220 kV Bhiwadi (PG) (end)- Mau
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DR of 315MVA 400/220 kV ICT-1 at Bhiwadi (PG)
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14.Preliminary Report, DR/EL has been received from POWERGRID but

detailed report is still awaited.

15. Details are still awaited from Rajasthan.

Points for Discussion:

1.

8.

9.

A/R in 220 kV Bhiwadi (PG)-Kushkhera ckt (both end) needs to be
checked and put in service.

Reason of operation of bus bar protection at 220kV Bhiwadi (PG) during
through fault needs to be relooked.

Operation of bus bar protection during through fault also observed in past
on 22" Jan 2018 & 26™ July 2018. Remedial measures taken by
POWERGRID for earlier incident?

Status of ABB make RADSS bus bar protection replacement with new
numerical bus bar protection at 220 kV Bhiwadi (PG).

Why 220 kV Mau & Rewari ckt-2 was already under tripped condition from
remote end of Bhiwadi (PG).

At Bhiwadi(PG), time of opening of CB as captured from SCADA SoE is
not consistent with PMU based fault timings. Time synchronization in view
of above needs to be checked at Bhiwadi(PG).

Delayed tripping of bus coupler also to be checked.

Detailed report and remedial measures report is still awaited from
POWERGRID.

Details to be submitted by Rajasthan.

POWERGRID/Rajasthan may elaborate the incident, submit the detailed report
and may also apprise the members about corrective actions already taken/being
taken (with time line) to avoid such events.

I.  Multiple Element tripping at 400/220kV Kirori (Haryana) on 20" Dec 2018 at
01:22hrs

Event category: GI-2

Generation loss: Nil (As per Haryana Report)
Loss of load: Nil (As per Haryana Report)
Energy Loss: Nil MU (As per Haryana Report)

Data Summary received at NRLDC:

Description Reference Fault Info Remarks
F?UIt Clearance PMU data 1280ms
Time




R-N fault
Phase of the fault | PMU data followed by Y-
N fault
Description Utilities Status Remarks
Availability of
Digital Data | Haryana Not Availble
(SCADA Data)
DR/EL Haryana Received DR/FL of Khedar end not
received
E;Igrtlnary Haryana Received
Detailed Report Haryana Not Received
Description Clauses Utility Remarks
1. IEGC 52r & 5.9.6.c (V)
2. CEA (Technical standards for
connectivity to the Grid)
Regulation, 2007: Schedule Part 1. ( 1. Preliminary Report,
6.1, 6.2) DR/EL within 24hrs
3.43.4.A & 43.4.D of CEA Technical 2. Detailed Report yet to
Standard for Construction of be received
Violation of | Electrical Plants and Electric Lines; Haryana 2. Adequately
Clauses CEA (Technical standards for Sectionalized and graded
connectivity to the Grid) protective relaying system

Regulation, 2007: Schedule Part 1. (

6.1, 6.2, 6.3, 6.4)
CEA (Technical standard for
connectivity to the Grid,
Amendment Regulation 2013),
part-Il, B2

3. Incorrect/ mis-operation
/ unwanted operation of
Protection system

Based on above information description of the events is:

1. Connectivity Diagram & Single Line diagram
(HVPNL):

of 400/220 kV Kirori
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SLD of 400/220 kV Kirori (HVPNL)
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. 400/220 kV Kirori (HVPNL) is connected with Khedar D/C, Jind D/C. It also
has three 315MVA 400/220 kV ICTs. It has one and half breaker scheme
at 400kV voltage level and DM (double main) bus scheme at 220 kV level.
220kV Kirori (HVPNL) further connected with 220 kV Samain D/C,
Masudpur D/C and 220 kV Bhuna S/C.

. As per the analysis of SoE, it is observed that fault may have occurred at
220 kV Khedar-Samain ckt-2.

. As the fault was of temporary nature, the current may have been flown
through the earth fault which was virtually created through the insulator
disc of the line towers. The healthiness of insulator disc should be got
checked from testing lab. The earth fault may have been created through
the insulator disc. May be due to foggy weather.

. 400 kV Khedar-Kirori ckt-1 &2 tripped on back earth fault protection
(Sensitive setting at 400 kV Khedar end).

. Name of the tripped elements:

400kV Khedar(HVPNL)-Kirori(HVPNL) ckt-1
400kV Khedar(HVPNL)-Kirori(HVPNL) ckt-2
220 kV Kirori(HVPNL)-Smain ckt-1

220 kV Kirori(HVPNL)-Smain ckt-2

220 kV Kirori(HVPNL)-Masudpur ckt




7. PMU plot of frequency and phase voltages:

PMU Plot of frequency at Bassi(PG)

01:22hrs/20-Dec-18
B e B e R

HZ
Substationld == BASS.PC
DeviceType == 8, Substationld In /BASSL PGJ, Deviceld == 4008USI______, PointName == HZ, Measuremen tld == BASSLPG.B.4008US)_.____ HZ
49.975
49.97 I
49.965
9.96
3 49.955
9.95
49.945
49.94
49.935
01:21:55 01:22:00 01:22:05 01:22:10 01:22:115 01:22:20 01:22:25 01:22:30 01:22:35 01:22:40 01:22:45 01:22:50 01:22:55 01:23:00
—HT
Measurementld: BASSI_PG.B.400BUST _____ HZ

PMU Plot of phase voltage magnitude at Jind(PG)
01:22hrs/20-Dec-18

RY B Phase Voltage
248
01:22:17.080hrs | | 01:22:17.960hrs
26 x l - —
5
&
o 24
g
-~
1Y)
\‘ 01:22:17.160hrs 01:22:18.360hrs
240
01:22:16.266 01:22:16.766 01:22:17.266 01:22:17.766 01:22:18.266 01:22:18.766 01:22:19.266
— VBM — VRM
Substationld: JIND__PG Substationld: JIND__PG Substationld: JIND__PG
Deviceld: 400BHIWNJIND_1 Deviceld: 400BHIWNJIND_1 Deviceld: 400BHIWNJIND_1

8. As per PMU and SCADA data:
e As per PMU, maximum dip in R-phase followed by Y-phase.
e Fault Clearance time: 1280ms



9. SCADA MW flows:

SLD of 400kV Khedar(HVPNL) before the incident
01:21hrs/20-Dec-18

RGTPS
Stat Explj | GenSum| | Company|

NYWAL-HS
NUHIYAWALI-RGTPS

F11-3 °

Psum(go0 kV) =

400kV Khedar(HVPNL)-
Kirori(HVPNL) ckt-1 & 2 carrying
54 MW & 56 MW respectively.

Thu December 20 2018 01:21:00

SLD of 400kV Khedar(HVPNL) after the incident
01:23hrs/20-Dec-18

RGTPS

FTEBD-PG NYWAL-HS KRORI-HS KRORI-HS
FATEHABAD-RGTPS-1 NUHIYAWALI-RGTPS KIRORI-RGTPS-1 KIRORI-RGTPS -2

Fu1L f S

F11-83 /*

Psum(400 kV) =

400kV Khedar(HVPNL)-
Kirori(HVPNL) ckt-1 & 2 tripped.

|Thu December 20 2018 01:23:00



10.

SCADA SoE:

Time

S/S Name

kv)

Voltage Level (in

Element Name

Element Type

Status

Remarks

01:27:17:403

KIRORI

400kV

KIRORI-RGTPS2

Circuit Breaker

Open

Main CB of 400kV
Khedar-Kirori ckt-2
opens

11.As per Haryana report:

Line /Equipment

Duration

From To

Relay Operated
This End

Relay Operated Other
end

Normal Time|
for
restoration

Reason/
Fault Found

400 kV Khedar - kirori Ckt 2

01:22 Hrs 03:17 Hrs

Kirori End: Active Group 1, Start
Phase C, Aux Direct Trip

Khedar End: Directional
E/F,R Phase

Transient fault

02:05 Hrs

400 kV Khedar - kirori Ckt 1

01:22 Hrs 02:28 Hrs

Kirori End: Not Tripped

Khedar End: Directional
E/F,R Phase

Transient fault

01:06 Hrs

220KV Kirori- Bhuna Ckt 1

01:22 Hrs 03:47 Hrs

Kirori End: Start Phase A-N, Tripped
A

Fault Duration: 42.37ms

Relay Trip Time: 79.85ms

Fault Location XY 6927:m
IA:571.4A

I1B: 934.6A

IC:222.7A

VAN: 19.70kV

VBN: 93.50kV

VCN: 127.3kV

Fault Resistance XY -24.78: Ohm
Faultin Zone (Zone: 1)

Bhuna End: Not tripped|Transient fault

02:25Hrs

220KV Kirori- Samain Ckt 1

01:22 Hrs 04:12 Hrs

Kirori End: Start Phase B-N, tripped
IABC,

Fault Duration: 48.38ms

Relay Trip Time: 106.7ms

Fault Location XY: 24.18km
IA:0A

I1B: 4218 A

IC:215.2A

VAN: 98.01kV

VBN: 71.61kV

VCN: 129.8kV

Fault Resistance XY: 811.3mOhm
Faultin Zone (Zone: 1)

Samain : Not Tripped

Transient fault

02:50 Hrs




Duration i
Line /Equipment Relay Operated Relay Operated Other|  Reason/ Norrr}al Time
From To This End end Fault Found or .
restoration
I Kirori End: Active Group 1, Start Khedar End: Directi I
400 kV Khedar - kirori Ckt 2 01:22 Hrs 03:17H P - Lirectiona i .
s lphase C, Aux Direct Trip E/F, R Phase [Transient fault 02:05 Hrs
400 kV Khedar - kirori Ckt 1 01:22 Hrs 02:28 Hrs |Kirori End: Not Tripped E?:d:ré:'zg; DirECtionalTransient fault 01:06 Hrs
Kirori End: Start Phase A-N, Tripped
A
Fault Duration: 42.37ms
Relay Trip Time: 79.85ms
Fault Location XY 6927:m
IA: 571.4 A
220kV Kirori- Bhuna Ckt 1 01:22 Hrs 03:47 Hrs 1B:934.6 A Bhuna End: Not tripped|Transient fault 02:25 Hrs
1C: 222.7 A
VAN: 19.70kV
VBN: 93.50kV
VCN: 127.3kV
Fault Resistance XY -24.78: Ohm
Faultin Zone (Zone: 1)
Kirori End: Start Phase B-N, tripped
IABC,
Fault Duration: 48.38ms
Relay Trip Time: 106.7ms
Fault Location XY: 24.18km
1A:0A
220 kV Kirori- Samain Ckt 1 01:22 Hrs 04:12 Hrs 1B: 4218 A Samain : Not Tripped  [Transient fault 02:50 Hrs
1C: 215.2A
VAN: 98.01kV
VBN: 71.61kV
VCN: 129.8kV
Fault Resistance XY: 811.3mOhm
Faultin Zone (Zone: 1)
Events 20-12-2018 15:23:16 {4
#  Time (ET+EM) Station Bay Device Object Text State Text Event Text
1 . 20-12-18 01:22:17.118 HISAR KIRORI-2 21L1 Directional E/F start Alarm Alarm
2 4 20-12-18 01:22:17.119 HISAR KIRORI-1 21L1 Directional E/F start Alarm Alarm
3 X 20-12-18 01:22:17.126 HISAR FATEHABAD-1  21L2 Directional E/F start Alarm Alarm
4 % . HISAR KIRORI-2 21L1 Directional E/F start Alarm Alamm
5 HISAR KIRORI-1 21L1 Directional E/F start Alarm Alarm
6-1.; HISAR FATEHABAD-1 21L2 Directional E/F start Normal Normmal
B S HISAR FATEHABAD-1 21L2 Directional E/F start Alarm Alarm
. 8 HISAR FATEHABAD-1 21L2 Directional E/F start Normal Normal
9 ¢ HISAR FATEHABAD-1 21L2 Directional E/F start Alarm Alarm
10 * HISAR FATEHABAD-1 21L1 Directional E/F start Alarm Alarm
1" HISAR FATEHABAD-1 21L1 Directional E/F start Normal Normal
12 HISAR FATEHABAD-1 21L2 Directional E/F start Normal Normal
13 * HISAR FATEHABAD-1 21L2 Directional E/F start Alarm Alarm
14 HISAR FATEHABAD-1 21L2 Directional E/F start Normal Nomnal
1S5 ¢ HISAR KIRORI-2 2111 Directional E/F operated Alarm Alarm
16 * HISAR KIRORI-2 2111 Trip R phase Alarm Alarm
17:* HISAR KIRORI-2 21L1 Trip Y phase Alarm Alarm
18 * HISAR KIRORI-2 21L1 Trip B phase Alarm Alarm
19:* 9 HISAR KIRORI-2 21L1 DT send channel-1 Alarm Alarm
20 * HISAR KIRORI-2 21L1 Main-1 A/R inhibit Alarm Alarm
21.% 9 HISAR KIRORI-2 21L1 Main-1 relay general trip Alarm Alarm
22 HISAR KIRORI-2 21L1 Main-1 prepare 3-ph trip Alarm Alarm
23 * 20-12-18 01:22:18.287 HISAR KIRORI-1 2111 Directional E/F operated Alarm Alarm
24 * 20-12-18 01:22:18.283 HISAR KIRORI-1 211 Main-1 relay general trip Alarm Alarm
25 * 20-12-18 01:22:18.288 HISAR KIRORI-1 2111 Trip R phase Alarm Alarm
26 * 20-12-18 01:2 .2 HISAR KIRORI-1 21L1 Trip Y phase Alarm Alarm
27 * 20-12-18 01:2. HISAR KIRORI-1 21L1 Trip B phase Alarm Alarm
28 * 20-12-18 01:2 HISAR KIRORI-1 2111 DT send channel-1 Alarm Alarm
29 ¢ 20-12-18 01:2 HISAR KIRORI-2 Q52PH Breaker position indication Y phase Intermediate Intermediate
30 * 20-12-18 01:2 HISAR KIRORI-2 Q52PH Breaker position indication R phase Intermediate Intermediate
31 * 20-12-18 01:2. HISAR KIRORI-2 Q52PH Breaker position indication B phase Intermediate Intermediate
32 20-12-18 01:2, HISAR KIRORI-2 QS52PH Breaker position indication Y phase Open Open
33 ¢ 20-12-18 01:2. HISAR KIRORI-2 QS2PH Breaker position indication R phase Faulty Faulty
34 * 20-12-18 01:22:18. HISAR KIRORI-2 QS52PH Breaker position indication B phase Faulty Faulty
35 20-12-18 01:22:18.311 HISAR»" KIRORI-2 Q52 Breaker position indication Open Open
36 20-12-18 01:22:18.311 HISAR KIRORI-2 Q52PH Breaker pos indication R phase Open Open
37 20-12-18 01:22:18.311 HISAR KIRORI-2 Q52PH Breaker posi indication B phase Open Open
38 * 20-12-18 01:22:18.316 HISAR KIRORI-1 QS52PH Breaker position indication R phase Intermediate Intermediate
39 *  20-12-18 01:22:18.316 HISAR KIRORI-1 Q52PH Breaker po n indication Y phase Intermediate Intermediate
40 * 20-12-18 01:22:18.317 HISAR KIRORI-1 Q52PH Breaker po n indication B phase Interr i Intermedi
41 20-12-18 01:22:18.320 HISAR KIRORI-2 21L1 Directional E/F start Normal Nommnal
42 20-12-18 01:22:18.325 HISAR KIRORI-1 Q52PH Breaker position indication Y phase Open Open
43 20-12-18 01:22:18.326 HISAR KIRORI-1 Q52PH Breaker position indication R phase Open Open
44 20-12-18 01:22:18.326 HISAR KIRORI-1 Qs2 Breaker position indication Open Open
45 20-12-18 01:22:18.326 HISAR KIRORI-1 QS2PH Breaker position indication B phase Open Open
46 20-12-18 01:22:18.331 HISAR KIRORI-2 21L1 Directional E/F operated Normal Normal
47 20-12-18 01:22:18.336 HISAR KIRORI-2 211 DT send channel-1 Normal Normmal




Event Log (Khedar end)

Events 3_"0-12-2010 15:26:15
me (ET+EM) Station Bay .
i 122 ol Device '
: fg:i :g g: '221'3'336 HISAR KIRORI-2 2111 Volnc AR inhibit Sabe. ot Svent Text 4
2 KIRORI-1 21L1 Normal Normnal
3 20-12-18 01 KIRORI-A 2 Directional E/F start Normal N 1 e £
4 20-12-18 01 KIRORL1 L1 Directional E/F operated Normal Norrnal N ¥
5 KIRORY 21L1 DT send channel-1 Normal orma A
P . Qs2 Break X Normal '
KIR eaker open interlocked On
Z Kle::'g ggs Disconn. open interfocked off a
{ & D!_sconn. open interlocked o
: KRoR o e R o
g ase Normal N
11 :::g:.g g:t: Trip Y phase Normal Ng’n’:‘\:
12 KIRORI-2 Trip B phase Normal Normal
b1 KIRORI-1 Eoy T e Normal Nonmel
& reaker open interlocked On
KIRORI-1 898 Di On
15 isconn. open interlocked
16 ::gg::-: gg? g:sconn. open interfocked gﬂﬂ g"ﬂ
1 = sconn. open i
1;’ 20-12.18 01- KIRORI-1 21L1 Main-1 relupye:emlo:ﬂk:d g"ovmal g:rmm
19 20-12-18 01:22:18.490 HISAR KIRORIA 20 WP 3 phase Normal Normal
20  20-12-18 01:22:18.490 HISAR 20 Trip Y phase Normal Normal
21 20-12-1801:22:18.492 HISAR KIRORI-1 i1 P EiPhase Normel Normal
22 20-12-1801:22:18.541 HISAR KIRORI-2 3! Direcions! E/F start Nornas Nommat
23 20-12-18 01:22:18.580 HISAR KIRORI-1 2101 DimcOonsl ENF s Nomal Normal
24 20-12-18 01:22:18.583 HISAR KIRORI- 81 Carrier channel-1 fail Normal Normal
25 +  20-12-18 01:22:23.710 HISAR KIRORI-1 sl ey pomal Nosmal,
26 * 20-12-18 01:22:23.713 HISAR KIRORI-1 21t Catier chonnial-1 fal et Al
27  20-12-18 02:16:33.236 HISAR KIRORI-1 86A by el bl
28 20-12-18 02-16-33 427 HISAR KIRORI-1 o3 General trip relay reset cmd Execute Execute
29 50-12-18 02.16.33 580 HISAR KIRORI-1 vy Breaker close interlocked off off
30 20.12- s General trip relay reset cmd
18 02:21:38.235 HISAR SAS1
31 20-12-18 02:28:55.437 HISAR KIRORI-1 Qs2 gs"kOPERATOFS < Soes
32 20-12-18 02:28:56.265 HISAR KIRORI-1 Qs2 B:”kar Coceen ot command Solacte ot
33 20-12-18 02:28:56.266 HISAR SAS1 Useear g;;:::&e;:;le coqmang (E);eecuted rf EOpe‘ecm'ed orme:
34 *  20-12-18 02:28:56.434 HISAR KIRORI-1 Q52PH Breai@r osition i B ph e prtonmes dmrh agh 4
35+ 20-12-18 02:28:56.436 HISAR KIRORI-1 Qs2PH Breaker Posiion indication R phase Intermedi Inter
36 * 20-12-18 02:28:56.436 HISAR KIRORI-1 Q52PH Breaker position indi 1Y phase :- diat: Ir
37 20-12-18 02:28:56.453 HISAR KIRORI-1 QS52PH Breaker position indication B phase Closed Closed
38 20-12-18 02:28:56.455 HISAR KIRORI-1 21L1 CB spring charged Normal Normal
39 20-12-18 02:28:56.456 HISAR KIRORI-1 QS52PH Breaker position indication Y phase Closed Closed
40 20-12-18 02:28:56.457 HISAR KIRORI-1 Q52PH Breaker position indication R phase Closed Closed
41 20-12-18 02:28:56.457 HISAR KIRORI-1 Qs2 Breaker position indication Closed Closed
42 20-12-18 02:28:56.628 HISAR KIRORI-1 Qs52 Breaker open interfocked Ooff Off
43 20-12-18 02:28:56.628 HISAR KIRORI-1 Qs2 Breaker close interlocked
44 20-12-18 02:28:56.628 HISAR KIRORI-1 ase Disconn. open interlocked On On
45 20-12-18 02:28:56.628 HISAR KIRORI-1 89D Disconn. open interlocked On On
46 20-12-18 02:28:56.628 HISAR KIRORI-1 8oL Disconn. open interlocked on on
47 ¢+  20-12-18 02:28:59.929 HISAR KIRORI-1 21L1 CB spring charged Alarm Alarm
. Prescribed Format For Daily Tripping and breakdown
Iri\‘ o
400 KV A 4 2 Kiror End: Active Group {Khedar End: Directional o
1 20122018 Kirori 400 &V Kivori 400 kY Khedar - kiror Ckt 2 01,22 Hrs 03:17 Hrs 1. Start Phase C, EF, R Phase Transient faufl 02:05 Hrs
| I D M ol
2 | 2022018 [fO0KY lacoiviron 400 v Khdar - kror Cit 1 01:22 Hes 2 28ths  lKoro End: Not Tripped | o End: Directional  {rngionttaukt  J01:06 s
praron__J E/F, R Phase ™o
Kirori End: Start Phase A
400 KV s " . . N, Zone 1 Disatnce . 3 N
3 | 20122018 Kirori 400 KV Kirod 220 KV Kirori- Bhuna Cht 1 01:22 Hrs 03:47 Hrs 6,927 KMIA=5T1.1 A, Bhuna End: Mot tipped Transient fault 02:25 Hrs.
1829346, IC =222 7 A
Kirori End: Start Phase 8-
400KV ) N, tipped ABC, Zone 1
4 | 20122018 Kirori 400 kV Kirori 220 kV Kirori- Samain Cki 1 01:22 Hes 04:12 Hrs Disaince 24.18 KM,1A=0 [Samain : Not Tripped Transient fault 02:50 Hrs.
A, 18=4.281 KA, IC
=216.2 A
Kirori End: Start ABC,
400 KV " " ’ " ZONE 2, distance 39.06 . .
5 | 20122018 rori 400 KV Kiror 1220 KV Kirori- Samain Ckt2 01:22 Hrs 04:12 Hrs am, A=A, 162 KA, Samain - Not Tripped Transien fault 02.49 Hrs
18=3.920 kA, IC=505.5A
-
Kiror End: DPS opearted
in Zone 1, Start Phase A-
400 KV o i Auto Reclose at |, Tripped A, distance o . .
& | 20122018 Kiror 400 KV Kirori 220 kV Kirori- Masudpur  Ckt 1 01:22 Hrs 01: 22 Hrs 21,20 km, 1A=1.785 A, | Samain : Nat Tripped Transient fault INA
IB=551.1 A, IC=814.9A,
AR opearted
Kiro End: DPS opearted|
in Zone 1, Start Phase A
400 kV o ' 8-H, Tripped ABC. in- " X '
7 ] 20122018 Kirort 400 KV Kiror 220 kV Kiror- Masudpur  Gid 2 01:22 Hrs 03:00 Hrs distance 28.37 ko, Samain : Not Tripped Transient fault 1:38 Hrs
1A=2.590 A, 1B= 1.104 A
1 1C=6.386 A,
T T |Masudpur end: DPS
XEN TS " ' opereled in Zone-3 Y- " 5
8 | 20122018 Hisar 220 KV Masudpur 1220 kYMasudpur- Samian cid -1 1.22hrs 03:25 Hrs phase faut current 0 Samain ; Mot Tripped Transient fault 12,03 Hrs.
AP
Masudpur end: DPS
XENTS . : y y opereted in Zone-3 R- . N .
9 | 20122018 Hisat 200 KV Masudpur 1220 KVMasudpur. Samian cld. 2 1.22 tws 03:25 Hrs phase fault currest 1083 Samain : Not Tripped Transient fault 12.03 Hrs J
N R .

DaaoiﬂandDRdPﬁmﬂEndisﬂﬂad’\d.
EL at Khedar end is also aftached,
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DR of 220 kV Kirori (end)-Samain ckt-1
DR of 220 kV Kirori (end)-Masudpur ckt-1
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R-phase of the line tripped and A/R after 1000ms. Y-N fault also reflectedin the line and fault

current was higher than R-N fault but line didn’t trip.
R-phase voltage measurementin DR is not ok. (low throughout DR time)
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R-N fault than why Blue phase of the line tripped. (R-phase continuously fed the fault) reason?

After 900ms, on occurrence of Y-N fault, all three phase of the line tripped
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DR of 220 kV Kirori (end)-Bhuna ckt

DR of 400 kV Kirori (end)-Khedar ckt-2

After 1200ms of opening of R-phase CB, Y&B-phase also tripped probably on PD (Pole discrepancy)

‘Ful |
i
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fili
W)w,www
R-N fault line tripped after 1000ms probably on Z-3/reverse zone protection

occurred?)
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It seems line didn’t trip from Kirori end however as per SCADA SoE line tripped within 320ms from Kirori

end.




DR of 400 kV Kirori (end)-Khedar ckt-2

cH 4] <] o [[«[al~] Tite RMS InstPeak. Instval R |0 01 [-|v|r[|:|xn
Con [l
NN
= e S e e meml|va 201485764 282034900 352801 -33%0700 165266
I / \i
H' e T T Tl [V 199420391 201432600 2347087 2309450 -214038)
TRV
! /X
N LA
[N | %
RNV VERVAYE: e el | VE - 240007236 338682800 111743° 316416000 136024, . o
IR
! 150 30
PPN N 3'\ ~ ATt e T N 3538517 51544.200 96.864' 50529800 88252
1 :
| : 180 0
| AN
5|f "1 A 57EE 751400 107851 718250 3367
I v 210 W
f\ i
A AR A L
3 \} U \ ; g B 485781 £57.475 BT 3BT 1657| 240 . 300
i |
|
7 U ‘[\ e —fIc 142119 204425 BOHBS 6A400 000
Wi
3 \} U L N 4B R3S 829 A0 210)
Y
- " e . . . . - . . . \ . . . P2 |
13 N MAIN B R-OPEN N A 01221832107 1 =
i N MAIN CB Y-OPEN N A 012278352100 o
2 N MAIN CB B-OPEN N A 0122183375 o0
[; N 864 OPTD N A 01:2218.323751 o
3 NDIRECTTRFRCY1 N N 012218322083 012218353783 002
4 CARR HEALTHY-1 A A 000
il ACARRHEALTHY2 A A 000 |
AREVA Tho M/ I/201BUIZ2 16259571 _Deliak R512ms G.i26re fs 1200Hz  JAS:i++ [Defta ¥: 200217.200 V

It seems line didn’t trip from Kirori end however as per SCADA SoE line tripped within 320ms from Kirori
end.
Line finally tripped at 01:22:18:320hrs from Kirori end on DT received from remote end.

Extract of Haryana Report

Observation and Suggestion:
» The fault occurred in the system was temporary in nature

» No visible fault was observed in any of the tripped elements

» As per the analysis of SoE, it is observed that fault may have occurred at
220 kV Khedar-Samain ckt-2.

» As the fault was of temporary nature, the current may have been flown
through the earth fault which was virtually created through the insulator
disc of the line towers. The healthiness of insulator disc should be got
checked from testing lab.

» The earth fault may have been created through the insulator disc. May be
due to foggy weather.

» The numerical relays, should be time synchronized with GPS server at all
220 kV S/S, which will help in analysis of faults.

» The earth fault setting at 400 kV Khedar is 0.120second in Micom relay. The
setting is very much low as compared to norms of NRPC.



12.Consolidated SoE:

Time Voltage
Time Level(in |[Element Name Element Type Status [Source Remarks
Chronology kv)
01:22:17:080 Oms PMU data [R-N fault
01:22:17:161 | soms | 220ky [(ror-Smain ckt-1 (fault RphaseCB  |Open [DRdata [R-Nfault
current: 4.3kA)
01:22:17:262 | 420ms | 220ky [Cror-Masudpurckt-l(fault o o8 lopen [DRdata [N fault
current: 1.7kA)
01:27:17:403 | 320ms | 400kv [Kirori-khedar (RGTPS) ckt-2 [0 Al Tree 1y oy [PCADA - Main CB of 400kV Khedar-Kirori
phase CB) SoE opens

01:22:17:960 | 880ms PMU data [Y-N fault

o, Kirori-Smain ckt-1 (fault All three phase IY-N fault (All three phase of the
01:22:18:060 | 980ms | 220kV current: 4.2kA) CB Open DR data line tripped before line A/R)

. ) Other two phase of the line
01:22:18:091 | 1010ms | 220kV E:::)”'Bh”"a ckt (faultcurrent: |o 1 ace cB Open [DRdata ftripped after 1200ms of R-phase
tripping

R Kirori-Masudpur ckt-1 (fault R-phase voltage was low before
01:22:18:254 | 1175ms | 220kV current: 1.7kA) R-phase CB AR DR data fault and after fault clearance
01:22:18:322 | 1240ms | 400kv [Kirori-khedar (RGTPS) ckt-2 |0 I three 1o e bR data

phase CB)

01:22:18:360 | 1280ms PMU data |Fault cleared

13.As per DR details:

400 kV Kirori-Khedar ckt-2 didn’t trip from Kirori end however as per
SCADA SoE line tripped within 320ms from Kirori end. Line finally
tripped at 01:22:18:320hrs from Kirori end on DT received from remote
end.

220 kV Kirori (end)-Bhuna ckt tripped on R-N fault, line tripped after
1000ms probably on Z-3/reverse zone protection. (Why only single
phase tripping occurred?) After 1200ms of opening of R-phase CB,
Y&B-phase also tripped probably on PD (Pole discrepancy).

Blue phase of 220 kV Kirori (end)-Masudpur ckt-2 tripped during R-N
fault. Why Blue phase of the line tripped. (R-phase continuously fed
the fault) reason? After 900ms, on occurrence of Y-N fault, all three
phase of the line tripped

R-phase of 220 kV Kirori (end)-Masudpur ckt-1 tripped and A/R after
1000ms. Y-N fault also reflected in the line and fault current was
higher than R-N fault but line didn’t trip. R-phase voltage measurement
in DR is not ok. (low throughout DR time)

14.Preliminary Report, DR/EL has been received from Haryana but detailed
report is still awaited from Haryana.




Points for Discussion:

1. Exact location of fault and nature of fault.

2. Sequence of tripping needs to be reported and explained.

3. Reason of delayed clearance of fault.

4. Exact sequence of events in view of cause of event; protection
operation/non-operation; opening, closing of breaker, isolator; relevant
alarms and any other relevant detail to be shared

5. Sensitive back up earth fault protection setting of 400 kV Khedar (end)-
Kirori ckt-1 & 2 to be reviewed.

6. 220 kV Kirori (end)-Bhuna ckt: Single phase (R-phase) tripping of line after
1000ms needs to be looked into? After 1200ms of opening of R-phase
CB, Y&B-phase also tripped, reason of tripping?

7. Tripping of Blue phase of 220 kV Kirori (end)-Masudpur ckt-2 during R-N
fault to be checked? R-phase continuously fed the fault for another
900ms, reason to be looked into.

8. R-phase of 220 kV Kirori (end)-Masudpur ckt-1 tripped and A/R after
1000ms. Y-N fault also reflected in the line and fault current was higher
than R-N fault but line didn’t trip, reason to be checked? R-phase voltage
measurement in DR is not ok. (Low throughout DR capturing time)

9. Availability of time synchronized SCADA SoE to be looked into.

10. Detailed report, remedial measures report and supporting DR/EL (only for
400 kV Khedar end) needs to be submitted by HVPNL.

Haryana may elaborate the incident, submit the detailed report and may also
apprise the members about corrective actions already taken/being taken (with
time line) to avoid such events.

Tripping other than to be discussed in 37" PSC meeting:

For better reliability of power system each and every multiple element tripping
should be analyzed properly and remedial measures to be taken by utilities. Total
78 multiple element tripping event reported by NRLDC to RPC and constituents
for the month of Sep to Dec 2018.

Preliminary reports of all these trippings are available at NRLDC website and
already send to concerned utilities within 24hrs of the incident.

Among 78 events, around 19 events would be discussed in 37" PSC meeting.
For rest events, utilities may kindly submit the details (DR/EL and detailed report
along with remedial measures) to NRLDC and NRPC at mail ID:



nrldcso2@posoco.in, nrldcso2@gmail.com, seo-nrpc@nic.in and sep-

nrpc@nic.in.

List of the all the multiple elements tripping event is available at NRPC website at
following link: https://bit.ly/2LTT6tH

Member may kindly submit the details.


mailto:nrldcso2@posoco.in
mailto:nrldcso2@gmail.com
mailto:sep-nrpc@nic.in
mailto:sep-nrpc@nic.in

Annexure - |

Annexdre-=ll-
S.No | Constituent/ Nomination
Utility Name Designation Address Ph. (O) /Mob. No.
1. 1.Sh. Prakash Manager (E) NJHPS, Jhakri,Distt-Shimla, HP | 01782-275140
SIVNL chand
2.Sh. Pintu Das Dy.Manager NJHPS, Jhakri,Distt-Shimla, HP | 01782-275140
(E)
1.Sh. Praveen 9999533903
2. Kumar AM (T)
2.Smt. Ramneet 9999533730
DTL (Updated) |Chanana AM(T)
3.Sh.Avishek
Malik AM (T) Prot. 9999535139
3. 1.Sh. Y.S. Rana Sr. Engr. POWERGRID, Moga 09501102085
POWERGRID 2.Sh. Subhas| Sr. Engr. POWERGRID, Hisar 09729872353
Kumar
3. Sh. Ajay Gola Sr. Engr. NR-I HQ, New Delhi 09899555175
4, NTPC 1.Sh. B.L.Yadav AGM (OS) 09650993044
Sh. Ranbir
5. 1. Singh Walia ASE PSTCL, Ludhiana 9646118223
PSTCL
(Updated)_ 2.Sh. Harvinder
Singh Sr EXN, | PSTCL, Jalandhar
Protection
3. Sh Sanjeev Protection Division,
Kumar AEE Mohali
6. HVPNL 1.Sh. Y.S. Gulia Executive HVPNL, M&P, Panipat 09354194830
Engineer
RRVPNL
7 (Updated) 1. Sh.Jyotirma AEN-IIl (C&M) | 400 kV GSS, Heerapura 09413382408
Jaiminy
2. Sh. Vijay AEN (Prot.) RRVPNL, Alwar 09414061407
Pal Yadav
8 UPPTCL 1.Sh. D.K Acharya Advisor to Shakti Bhawan Extn (11 Floor) | Ph.(O) —Director (Op)
Director (Op) 14, Ashok Marg, Lucknow- office
UPPTCL 226001 0522-2287833
Fax- 0522-2286476
2.Sh. Kavindra| Advisor to CE
Singh (TW), Meerut
UPPTCL
9 HPSEBL 1.Sh. Sat Pal| Exe.Engg. Protection & Testing Division, |09418122067
Jamwal HPSEB Ltd. Kangra (HP) Telefax- 01892-
264519
2.Sh. Dharam Singh | Asst. Engg. Protection & Testing Division, |09418017213
Rana HPSEB Ltd. Kangra (HP) Telefax- 01892-
264519
10 PTCUL 1.Anupum Singh Exe.Engg. T&C
2. Asim Beg Asst. Engg. T&C
11 NPCIL 1. Sh. N. K. Maintenance Plant Site, Narora, | (5734) (O) 222167
Pushpakar Superintende | Bulandshahar Distt. UP-202397 | (R) 222228

nt NAPS, or
his nominee

M-09412768002
e-mail-
nkpushpakar@npcil.co




.in

2.  Sh. Virender| RAPS-A Rawatbhata Rajasthan Site, | M- 09413358024

Yadav P.O. Anushakti, via: Kota,
Rajasthan-323303

3. Sh. Sanjay| RAPS-B Rawatbhata Rajasthan Site, | M- 09413356912

Jhamtani P.O. Anushakti, via: Kota,
Rajasthan-323303

4,  Sh. Randhir| RAPS-C Rawatbhata Rajasthan Site, [ M- 09413358237

Misra P.O. Anushakti, via: Kota,

Rajasthan-323303

1. Sh. N. Kishore| DGM Rosa Power Supply Co.Ltd., 05842-
Kumar Hardoi Road, Service Building,|306675/09389495241
Rosa Power Rosa Shahajahanpur-242406
12 Supply Co. Ltd. 2.Sh. Gaurav Gupta | Sr. Manager Rosa Power Supply Co.Ltd., 05842306789/093690
Hardoi Road, Service Building,| 76402
Rosa Shahajahanpur-242407
Sh. Amitabh Jha Sr. Manager Uri Power Station, Baramullah,
(E) J&K
13 NHPC Sh. P. K. Das Manager (E) Baira Siul Power  Station,
Chamba, HP
1. Sh. Manoj Rawat | A.E. Dakpathar, Distt: Dehradun 09456590406
14 | UJVN Limited 2. Sh.  Anoop|AE. Galogi, Distt: Dehradun 09456590173
Deepak
BBMB Sh. Ranbir Singh Assistant
15 (Updated) Sharma Director P&T Cell BBMB Panipat 9466121202




Annexure - I

Outage Revival
N Name of Elements N Event Generation Category as per | Energy Unserved (in
S.No. Region Affected Al Durat Load Loss(MW|
8! (Tripped/Manually opened) ected Area N N uration (As reported) Loss(MW) oad Loss( ) CEA Grid Standards MU)
Date Time Date Time
+ 800kV HVDC Champa(PG)-Kurukshetra(PG) ckt 1 & 2 tripped due to commutation fail at
1 NR 1) 800kV HVDC Champa(PG)-Kurukshetra(PG) ckt-1 Haryana 1-5ep-18 17:49 1-5ep-18 1823 00:34 Kurukshetra and DC line pickup at champa(Pg); In antecedent condition, 800kV HVDQ G2
2) 800kV HVDC Champa(PG)-Kurukshetra(PG) ckt-2 Champa(PG)-Kurukshetra(PG) ckt 1 & 2 carrying 1200 MW each. As per PMU, fluctuations
observed in the phase voltages.
1) 500 MVA 400/220KV ICT 1 at Gorakhpur(UP) Bus bar protection operated on 220kV side of 400/220kV Gorakhpur(UP) resulting in
2) 315 MVA 400/220kV ICT 2 Gorakhpur(UP) tripping of 500 MVA 400/220kV ICT 1, 315 MVA 400/220kV ICT 2, 220kV Gorakhpur(UP)-
2 NR 3) 220kV Gorakhpur(UP)-Doria(UP) Uttar Pradesh 5-Sep-18 14:01 5-Sep-18 14:58 00:57 Doria(UP), 220kV Gorakhpur(UP)-Gorakhpur2(UP) ckt-1 & 2. In antecedent condition, 500 300 GD-1 0.28
4) 220kV Gorakhpur(UP)-Gorakhpur2(UP) ckt-1 MVA ICT 1, 315 MVA ICT 2 carrying 221 MW & 139 MW respectively. As per PMU, B-N fault
5) 220kV Gorakhpur(UP)-Gorakhpur2(UP) ckt-2 followed by R-Y fault with delayed clearance is observed.
R phase CT of 402 Tie bay blasted at 765kV Ajmer(PG) leads to tripping of 1500 MVA ICT 1
3 NR 1) 1500 M\{A 765/400kV ICT 1_ at 765kV Ajmer(PG). Rajasthan 6-Sep-18 8:03 6-Sep-18 10:38 02:35 & 400kV A!mer(765kV)(PG)—A!merII(RVPNL) ckt-1. In an.tecedent condition, 1500 M\{A IcT1 G2
2) 400kV Ajmer(765kV)(PG)-Ajmerll(RVPNL) ckt-1 & 400kV Ajmer(765kV)(PG)-Ajmerll(RVPNL) ckt-1 carrying 26 MW & 27 MW respectively.
As per PMU, R-N fault is observed with delayed clearance.
1) 220kV Bus 2 at Cbganj(UP)
2) 220kV Cbganj(UP)-Sitarganj(PG) Bus fault occurred at 220kV CB Ganj(UP) leading to bus bar protection operation of 220kV
4 NR 3) 220kv Cbgan{(UPi—Eadun(UP) Uttar Pradesh 6-5ep-18 15:33 6-5ep-18 16:28 0055 Bus 2 at Cbganj(UP). At the same time, 220kV/ Tanakpur(NHpc)rsnargan.m‘:a; also tripped 62
4) 220kV Chganj(UP)-Moradabad(UP) on phase to earth fault. As per PMU, R-N fault observed. Also voltage dip in all the three
5) 220kV Cbganj(UP)-Bareilly(UP) phases is observed for about 1400ms.
6) 220kV Tanakpur(NHPC)-Sitarganj(PG)
1) 400 kV G. Noida(400kV)-Dadri (NTPC)
2) 400 kV G. Noida(400kV)-Nawada(Haryana) Conductor of R phase 400 kV Bus-A at 400/220 kV G. Noida broke down but 400 kV bus-bar
3) 400 kV G. Noida(400kV)-G. Noida 765 ckt-1 protection did not operate at the substation. It was found that none of the breaker opened
5 NR 4) 400 kV G. Noida(400kV)- G. Noida 765 ckt-2 Uttar Pradesh 6-Sep-18 22:40 6-Sep-18 23:42 01:02 from 400 kV G. Noida end. All the 400 kV connected lines from 400/220 kV G. Noida (UP) 830 GD-1
5) 400 kV Bus 1 at G. Noida(400 kv) lines tripped from remote end. This resulted in loss of approx. 800-900 MW and frequency
6) 400 kV Bus 2 at G. Noida(400 kv) increasing from approx. 49.91 Hz to 50.12 Hz (thus a jump of approx. 0.11 Hz).
7) 1500 MVA 765/400 kV G.Noida(765 kV) ICT1
1) 315 MVA 400/220kV Ajmer ICT 1
2) 315 MVA 400/220kV Aj ICT3 . . PR :
3; 20k A‘mer(/R RVPNL){IA“'emrer (RRVPAL) R-N fault occurred in 220 kV Ajmer Jethana ckt-| resulting in LBB operation due to breaker
6 NR ) 220KV A}mer(RRVPNL) BjeawarmRVPNu Rajasthan 6-Sep-18 23:07 7-Sep-18 00:28 01:21 struck of 220 kV Ajmer Jethana ckt-I. In antecedent condition, 315 MVA ICT 1 & ICT 3 Gl-2
ing 112 MW & 113 MW ively. As PMU, Y-N faul: N
5) 220 kV Ajmer(RRVPNL)-Jethana(RRVPNL) ckt-1 carrying &3 respectively. As per PMU, ault observed
6) 220 kV Ajmer(RRVPNL)-Jethana(RRVPNL) ckt-2
1) 200 MVA 400/132 kV ICT 1 at South(UP).
2; VN 400;132 ir :t :‘;: szzth:upi 200MVA ICT 1,2 & 3 at 400KV Agra South(UP) tripped with a load loss of ~200MW, due to
7 NR . Uttar Pradesh 7-Sep-18 4:50 7-Sep-18 05:49 00:59 tripping of 132kV Agra-Agra Cantt line. The ICT's tripped due to IDMT DIR O/C and E/F 100 GD-1 0.10
3)200 MVA 400/132 KV ICT 3 at Agra South(UP). rotection operated. As per PMU, B-N fault observed.
4) 132kV Agra-Agra Cantt P P -Asp g -
400kV Rampur(NJPC)-Nallagarh(PG) ckt-2 tripped at 1620 hrs due to B-N Fault (71 kms
1) 400 kV Rampur(NJPC)—Nallagarh(PG) ckt-2 from Ram;.)ur).circu\'t-z Auto-Rec\oser(AR) operated succe.ssfully but due to RPH »
2) Unit#3 at 400KV Nathpa-Jhakri(NJPC) maloperation breaker failed to closed. As reported by stations, due to the above incident,
8 NR 5] Units ot 400K Ram "ur[ch) Himachal Pradesh 7-Sep-18 16:20 7-Sep-18 16:36 00:16 SPS operated at NJPC and Rampur causing tripping of unit#3 at Nathpa- 594 GD-1
4) Unit#2 at 400kV Karc:am Wangtoo Jhakri(NJPC)(generating 270MW), Unit#5 at 400kV Rampur(NJPC)(generating 76MW) &
8! Unit#2 at 400kV Karcham Wangtoo(generating 248MW). As per PMU. B-N fault is
observed.
1.220 kV Delina (J&K)-Zainakote (J&K) ckt i i
2 290KV Dol EJ &K:rA?r"":r o (lNRS);ZS) w 220 kV Delina (1&K)-Amargarh (NRSS-29) ckt tripped on Y-B fault, 3.12Km from Amargarh
3 220 kv Deling (J&K]—Kishaﬁ anga (NHPC) ckt-d station leading to tripping of generation at Kishanganga HEP (NHPC) due to loss of
9 NR | 520 kv Deling (8K)Kishanganga (NHPC) ckt.2 Jammu & Kashmir 13-Sep-18 18:10 14Sep-18 10:03 15:53 evacuation path. It seems from SCADA data that 220 kV Delina Bus-1 was already under 130 601
. A ) I 220/132 kV Deli ipped. P B
5.220/132 KV 160MVA ICT at Delina (J&K) ::z;:::dnd all the elements at 220/132 kV Delina (J&K) tripped. As per PMU, Y-B fault
6.3*110 MW units at Kishanganga HEP (NHPC) :




Outage Revival
N Name of Elements N Event Generation Category as per | Energy Unserved (in
S.No. Region Affected Al Durat Load Loss(MW|
8! (Tripped/Manually opened) ected Area N N uration (As reported) Loss(MW) oad Loss( ) CEA Grid Standards MuU)
Date Time Date Time
23 s s o et o gm0 2 e
10 NR  |2) 400kV Bahadurgarh(PG)-Bawana(GT) Delhi 14-Sep-18 17:08 14-Sep-18 17:20 00:12 anacurg: : PP v Jerk. 180 GD-1
3) STG1 at 400KV Bawana CCGT antecedent condition, 400kV Bahadurgarh-Bawana(GT) carrying 13 MW and STG 1
generating 180 MW. As per PMU, No fault observed.
400KV Parbati(2) HEP(NHPC) - Sainj HEP(HPPCL) -1 & 400 kV Bus 1 at Parbati(2) HEP(NHPC)
1) 400k Parbati(2) HEP(NHPC) - Sainj HEP(HPPCL) -1 tripped :: Lll‘i(cf eraéed duZz toal-‘l?Jh vib‘rations)of Unit-1. In a:tseceaden:;oicll(iti)on 4DleV :
1 NR  [2)400kvBus1at Parbati(2) HEP(NHPC) Himachal Pradesh 16-Sep-18 19:10 16-Sep-18 2111 02:01 pped P ue to Me ' : ‘ o 50 GD-1
) ) Parbati(2) HEP(NHPC) - Sainj HEP(HPPCL) -1 carrying 100 MW & Unit#1 generating 50 MW.
3) Unit#1 at 400kV Parbati(2) HEP(NHPC) . .
As per PMU, voltage dip in all three phases is observed.
400kV Mainpuri 765(UP)-Orai(UP) ckt-1 tripped on Y-N fault, 34.9Km from Mainpuri
12 NR 1) 400 kv BU_s 1 at_400kV Oral(U_P) Uttar Pradesh 16-Sep-18 20:07 16-5ep-18 2102 0055 765(L.J|.3) end. At the same Flme, 400 kv gus 1 at 400kV Orai(UP) also tripped. In antecedent -
2) 400kV Mainpuri 765(UP)-Orai(UP) ckt-1 condition, 400kV Mainpuri 765(UP)-Orai(UP) ckt-1 carrying 258 MW. As per PMU, Y-N fault
observed.
1) 315 MVA ICT 3 at 400kV S: th(UP
) @ arr\a (UP) Due to flashover at Ghazipur end of 220kV Sarnath(UP)-Gajipur(UP), 315 MVA ICT 3 at
2) 400kV Sarnath(UP)-Varanasi(PG) ckt-2 3 . )
3) 220KV Sarnath(UP)-Sahupuri(UP) 400kV Sarnath(UP) & 400kV Sarnath(UP)-Varanasi(PG) ckt-2 tripped along with 220kV'
13 NR 4) 220KV Sarnath(UP) Ga'ol?har(UPi Uttar Pradesh 17-Sep-18 11:30 17-Sep-18 11:40 00:10 elements. As per PMU, delayed clearance of around 2.5s is observed. In antecedent 650 GD-1 0.11
5) 220KV Sarnath(UP) Ga}ipur(UPi conditions, 315 MVA ICT 3 at 400kV Sarnath(UP) & 400kV Sarnath(UP)-Varanasi(PG) ckt-2
ing 222 MW & 12 MW tively.
6) 220KV Sarnath(UP)-Azamgarh(UP) carmving respectively
1) 315 MVA ICT 2 at 400KV Gorakhpur(UP) Bus fault occurred due to snapping of R phase insulator string of Transfer Bus Coupler
2)500 MVA ICT 1 at 400KV Gorakhpur{UP) during shifting of 400 kV Gorakhpur(PG)-Gorakhpur(UP) ckt-2 on Transfer Bus at
14 NR  |3)400kV Gorakhpur(PG)-Gorakhpur(UP) ckt-1 Uttar Pradesh 17-Sep-18 16:57 17-Sep-18 18:33 01:36 Gorakhpur(UP) leading to tripping of all ICTs and 400KV transmission line connected with 225 GD-1 0.36
1) 400kY Gorakhpur(PG)-Gorakhpur(UP) ckt-2 400kV Gorakhpur(UP). As per PMU, R-N fault observed with delayed clearance. In
P P antecedent condition, 500 MVA ICT 1 & 315 MVA ICT 2 carrying 263 MW & 165 MW
5) 400kV Azamgar(UP)-Gorakhpur(UP) 3
respectively.
1) 400 kV Patiala(PG)-Patran(PTCL) ckt-1
2) 400 kV Patiala(PG)-Pat: PTCL) ckt-2
3; kY K:it'::l((m)) P:t'::((PTCL" Ekt . Due to DC Failure at 400 kV Patran(PTCL); 400 kV Patiala(PG)-Patran(PTCL) 1 & 2, 400 kv
15 NR 4) 400 kV Kaithal(PG)-Patran(PTCL) ckt-2 Punjab 18-Sep-18 11:12 18-Sep-18 12:00 24.32 Kaithal(PG)-Patran(PTCL) 1& 2 tripped & 500 MVA ICT 1 & ICT 2 tripped; As per PMU, No Gl-2
5)'500 MVA ICT 1 at 400 kV Patran(PTCL) fault observed. In antecedent conditions, 500 MVA ICT 1 & ICT 2 carrying 68 MW each.
6) 500 MVA ICT 2 at 400 kV Patran(PTCL)
220kV Kishenpur(PG)-Ramban(JK) & 220kV Mirbazar(JK)-Ramban(JK) tripped on B-N fault
1) 220kV Kishenpur(PG)-Ramban(JK) . at a distance of 12.46km from Ramban towards Kishenpur. As per PMU, Y-N fault followed
16 NR J & Kash 21-Sep-18 15:15 21-Sep-18 17:16 02:01 Gl-2
2) 220kV Mirbazar(JK)-Ramban(JK) ammu ashmir P P by B-N fault is observed. In antecedent condition, 220kV Kishenpur(PG)-Ramban(JK)
carrying 82 MW.
1) 400KV Bus 2 at Dadri(Th) 2 400KV Bus-bar-2 protection operated at Dadi Thermal leading to tripping of 400kV Bus 2 &
17 NR 2) 400KV Dadri(NTPC)-Kaithal(PG) Uttar Pradesh 23-Sep-18 19:54 24-Sep-18 09:57 14:03 400kV Dadri(NTPC)-Kaithal(PG). As per PMU, R-N fault observed. In antecedent condition, Gl-2
B alha 400kV Dadri(NTPC)-Kaithal (PG) carrying 43 MW.
800kV HVDC Champa(PG)-Kurukshetra(PG) ckt 1 & 2 tripped due to DC Earth fault in
18 NR 1) 800kV HVDC Champa(PG)-Kurukshetra(PG) ckt-1 Haryana 24-5ep-18 16:51 24-5ep-18 17:42 00:51 auxiliary DC panel at Champa(P(.S) end; In antecedent condition, 800kV ﬂVDC ChampaFPG)- 62
2) 800kV HVDC Champa(PG)-Kurukshetra(PG) ckt-2 Kurukshetra(PG) ckt 1 & 2 carrying 650 MW each. As per PMU, fluctuations observed in
the phase voltages. Both circuits again tripped at 1816 Hrs due to same reason.
. 400KV RosaTPS (UP)-Shajah: PG) ckt-2 tripped hase t th fault. At th
e up e 2 e s r o e
19 NR  [2) 200 MVA ICT1 at 400/220kV Rosa(UP) Uttar Pradesh 24-Sep-18 2037 245ep18 2136 0059 rotection, In antecedent condition, bath ICTs carying G4MW sach. A per PMIU, Y-N faul o2
3) 200 MVA ICT2 at 400/220kV Rosa(UP) P . ’ ving PAsp ’
is observed.
220kV Mandola(PG)-Wazirabad(DTL) ckt-1 tripped on R-N fault. 220kV Mandola(PG)-
1) 220kV Bus 3 at 400/220kV Mandola(PG) Wazirabad(DTL) ckt-3 was under shutdown and line was earthed at both
2) 220kV Bus 4 at 400/220kV Mandola(PG) ends, due to which current through line CT which was earthed from both sides
3) 500 MVA ICT 1 at 400/220kV Mandola(PG) flowed. This current flow in 220kV Mandola(PG)-Wazirabad(DTL) ckt-3 caused SOTF optd in
20 NR 4) 500 MVA ICT 3 at 400/220kV Mandola(PG) Delhi 25-Sep-18 10:54 25-Sep-18 17:44 06:50 this line. As CB was already open and current was continous through CT, LBB operated. 139 GD-1
5) 220kV Mandola(PG)-Wazirabad(DTL) ckt-1 220kV Bus 4 tripped on LBB protection. Due to CT selection relay contacts malfunction
6) 220kV Mandola(PG)-Wazirabad(DTL) ckt-2 trips of bus 4 and 3 got coupled resulting in bus 3 tripping. 220kV Mandola(PG)-
7) 220kV Mandola(PG)-Wazirabad(DTL) ckt-4 Wazirabad(DTL) ckt-1 tripped on R-N fault. As per PMU, R-N fault is observed. In
antecedent condition, 500 MVA ICT 1 & ICT 3 carrying 157 MW & 154 MW respectively.
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800kV HVDC Champa(PG)-Kurukshetra(PG) ckt 1 & 2 tripped due to Filter Control block due
21 NR 1) 800kV HVDC Champa(PG)-Kurukshetra(PG) ckt-1 Haryana 25-Sep-18 11:54 25-5ep-18 12:20 00:35 to filter power limit alarm because of malfunction o.f RPC; In antecedent condition, 800kV 62
2) 800kV HVDC Champa(PG)-Kurukshetra(PG) ckt-2 HVDC Champa(PG)-Kurukshetra(PG) ckt 1 & 2 carrying 150 MW each. As per PMU,
fluctuations observed in the phase voltages.
1) 220kV Bus 2 at 400/220kV Jalandhar(PG]
z; o Mv:slc‘raz o A(JO/ZZOk\j Ja;an:L(ar(;G) Bus bar protection of 220KV Bus 2 operated due to mal operation during 5/D of 500 MVA
2 NR  [3)220kv Dasuya(PSTCL)-Jalandhar(PG) ckt-2 Punjab 25-Sep-18 1332 25-Sep-18 14:19 00:47 ICT:3 at Jalandhar leading to tripping of 315 MVA ICT 2 and 220kV lines. As per PMU, No 50 GD-1 004
. fault is observed. In antecedent condition, 315 MVA ICT 2 at 400/220kV Jalandhar(PG)
4) 220kV Hamirpur(PG)-Jalandhar (PG) ckt-2 corrving 84 MW
5) 220kV Jalandhar(PG)-Kartarpur(PSTCL) rying :
800kV HVDC Champa(PG)-Kurukshetra(PG) ckt 1 & 2 tripped during testing; In antecedent
1) 800kV HVDC Ch: PG)-Kurukshetra(PG) ckt-1
23 NR ) ampa(PG)-Kurukshetra(PG) Haryana 26-Sep-18 16:37 26-Sep-18 17:53 01:16 condition, 800kV HVDC Champa(PG)-Kurukshetra(PG) ckt 1 & 2 carrying 150 MW each. As Gl-2
2) 800kV HVDC Champa(PG)-Kurukshetra(PG) ckt-2 N .
per PMU, fluctuations observed in the phase voltages.
1) 220kV Bairasuil(NHPC)-Pong(BBMB) LBB operated while synchronizing Unit#1(60MW) at 220kV Bairasuil(NHPC) due to problem
2 NR 2) 22(_JkV BalraSUIllNHPC)-JaSOTKHPi_ Himachal Pradesh 27-Sep-18 18:17 27-Sep-18 18:58 00:41 in prealfer leading to tripping ?f 220kV ?a\rasul\lNHPC)-Pong(BB‘N‘IB), zzqu 17 601
3) Unit#1(60MW) at 220kV Bairasuil(NHPC) Bairasuil(NHPC)-Jasor(HP), Unit#1 & Unit#3. In antecedent condition, Unit#1 & #3
4) Unit#3(60MW) at 220kV Bairasuil(NHPC) generating 59 MW & 57 MW respectively. As per PMU, No fault is observed.
1) 220kV Parichha(UP)-Orai(UP) ckt-1
2) 220kV Parichha(UP)-Orai(UP) ckt-2
3) 220kV Parichha(UP)-Orai(UP) ckt-3 B-N fault occurred on 220kV Parichha(UP)-Jhansi(UP) ckt-2 due to which trip coil of this
4) 220kV Parichha(UP)-Jhansi(UP) ckt-1 circuit at 220kV Parichha(UP) burnt causing bus fault at 220kV Parichha(UP) resulting into
25 NR  |5)220kV Parichha(UP)-Jhansi(UP) ckt-2 Uttar Pradesh 28-Sep-18 10:58 28-Sep-18 12:52 01:54 tripping of all 220kV lines and generating units. As per PMU, Voltage dip in all the three 530 GD-1
6) 220kV Parichha(UP)-Bharthana(UP) phases in observed. In antecedent conditions, Unit#3 & #4 generating 113 MW & 109 MW
7) 220kV Parichha(UP)-Mahoba(UP) respectively.
8) Unit#3 & #4(210MW) at 220kV Parichha(UP)
9) Unit#6(250MW) at 220kV Parichha(UP)
220kV Bus-| i Hisar(l/A) lasti f Y-ph CT of 220kV
1) 2200V Hisar(PG) HisarJAIHVPNL) ckt-1 20KV Bus-bar protection operated at Hisar(/A) due to blasting of Y-ph CT of 220
2) 220kV Hisar(PG)-Hisar-IA(HVPNL) ckt-2 Hisar(I/A)-Masudpur ckt-2 leading to tripping of 220KV Hisar(PG)-Hisar-IA(HVPNL) ckt-1 &
26 N ok Hizzr(awa)samsar IA(HVPISL) 1 Haryana 28-Sep-18 11:45 28-Sep-18 13:15 01:30 2, 220kV Hisar(BBMB)-Hisar-IA(HVPNL) ckt-1 & 2. As per PMU, Y-N fault is observed. In Gl-2
iti 220kV His PG)-Hisar-IA(HVPNL) ckt-1 & 2 ing 111 MW & 11:
1) 220K Hisar{BBME) Hisar IA(HVENL) ckt 2 antecedent condition, 220kV Hisar(PG)-Hisar-IA( ) ckt-1 & 2 carrying &113
MW respectively.
100 ) Dl B S o ) st v
27 NR  |2) 400KV Jodhpur(Raj)-Merta(Raj) ckt-1 Rajasthan 29-Sep-18 04:07 29-Sep-18 06:25 02:18 o ad Ia’ ‘: pd“ ta’ . 4‘(’)01(5‘1 d:J (: a Ma’nc " _" L"i > 243” Gl-2
3) 400KV Bus 1 at 400KV Jodhpur(Raj) ;\s,‘svserve . In antecedent conditions, odhpur(Raj)-Merta(Raj) ckt-1 carrying
1) 400kV Allahabad(PG)-Fatehpur(PG) ckt-1
2) 400kV Allahabad(PG)-Fatehpur(PG) ckt-2
3) 400kV Allahabad(PG)-Fatehpur(PG) ckt-3 315 MVA ICT 1 & ICT 2 at 765kV/400kV Fatehpur(PG) tripped due to operation of
28 AR 4) 400kV Auahabad(PG)Mampur‘.(PG) ckt-1 Uttar Pradesh 29.5ep18 12118 29.5ep-18 12:39 00:21 directional earth fault. At the same time other 400kV lines and 1500 MVA ICT3 & ICT 4 also 220 601 0.08
5) 400kV Allahabad(PG)-Singrauli(PG) tripped. As per PMU, Y-N fault is observed. In antecedent conditions, 1500 MVA ICT 3 &
6) 315 MVA ICT 1 & ICT 2 at 765kV/400kV Fatehpur(PG) ICT 4 carrying 141 MW & 139 MW respectively.
7) 1500 MVA ICT 3 & ICT 4 at 765kV/400kV Fatehpur(PG)
8) 220KV Fatehpur(PG)-Fatehpur(UP) ckt-1
200 MVA ICT 1 & ICT 2 at 400/132kV Mau(UP) tripped due to overloading. As per PMU,
1) 200 MVA ICT 1 at 400/132kV Mau(UP . . .
29 NR 2; 200 MVA ICT 2 :t 400;132“/ M::EUP: Uttar Pradesh 29-Sep-18 20:37 29-Sep-18 21:18 00:41 Fluctuations observed in the phase voltages. In antecedent conditions, 200 MVA ICT 1 & 250 GD-1 0.17
ICT 2 carrying 155 MW & 169 MW respectively.
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1) 450 MVA ICT 1 at 400/220kV Panipat(BBMB)
2) 450 MVA ICT 2 at 400/220kV Panipat(BBMB)
3) 220kV Panipat(BBMB)-Kurukshetra(HVPNL)
4) 220kV Chhajpur(HVPNL) - Panipat(BBMB) ckt-1
5) 220kV Panipat(BBMB)-Dhulkote(BBMB) ckt-1 Bus bar protection of 220 kV Bus-1 & 2 operated at 400/220kV Panipat(BBMB) due to broken conductor of
. N |6)220KV Panipat(BBME)-Dhulkote(BBMB) cit-2 Delhi & Haryana Locts 1034 Locts 1213 0139 220KV Panipat- Kurukshetra fall down on 220 kV BUS-2 at 400/220kV Panipat(BBMB). As per PMU, R-B fault 250 601 048
7) 220kV Panipat(BBMB)-Narela(DTL) ckt-1, ckt-2 & ckt-3 is observed and Rise in frequency of around 0.03Hz is observed. In antecedent conditions, 450 MVA ICT 1 &
8) 220kV Chhajpur(HVPNL) - Panipat(BBMB) ckt-2 ICT 2 carrying 210 MW each.
9) 220kV Panipat(BBMB)-Charkhi Dadri
10) 220kV Panipat TPS(HVPNL)-Panipat(BBMB) ckt-2, ckt-3,
ckt-4
11) 220kV Panipat TPS(HVPNL)-Pipli
220KV Amargarh(NRSS29)-Delina(JK) ckt-1 & 220kV Amargarh(NRSS29)-Zainkot(IK) ckt-1 tripped on Phase to
2 NR|1)220KV Amargarh(NRSS29)-Delina(Jk) ckt-1 Jammu & Kashmir 1-0ct-18 18:53 1-0ct-18 222 03:29 earth fault. As per PMU, R-N fault is observed. In jtions, 220kV Amargar 20)- Gl2
2) 220kV Amargarh(NRSS29)-Zainkot(JK) ckt-1 ! "
Delina(IK) ckt-1 carrying 43 MW.
1) 400KV Bus 1t 400KV Chamera (NHPO) it 40000 chamers Ny (P ekt e e e antecesent condiiors. 40014 Chamers
3 NR 2) 400kV Chamera I(NHPC)-Jalandhar(PG) ckt-1 Himachal Pradesh & Punjab 6-Oct-18 02:29 6-Oct-18 11:39 09:10 |(NHVPC' Jalandhar(PG) ckt-1 carrying 80 MW. As per PMUp; N.fau\t is observed with no ;utoreclnsin Gl-2
3) Bus reactor 1 at 400kV Chamera I(NHPC). rving - As g 8
attempt.
1) 450 MVA ICT 1 at 400/220kV Panipat(BBMB)
2) 220KV Panipat(BBMB)-Kurukshetra(HVPNL)
3) 220kV Chhajpur(HVPNL) - Panipat(BBMB) ckt-1 Bus bar protection of 220 kV Bus-1 operated at 400/220kV Panipat(BBMB) leading to tripping of 450 MVA
. R |9)220KV Panipat(BBMB)-Narela(DTL) ck-1 Delhi & Haryana 018 1150 018 1212 0022 ICT 1 at 400/220KY Panipat(BBVIB) and connected 220KV lines to 220KV Bus 1. As per PMU, Y-N faultis 160 o1 006
5) 220kV Panipat(BBMB)-Narela(DTL) ckt-3 observed and Rise in frequency of around 0.023Hz is observed. In antecedent conditions, 450 MVA ICT 1
6) 220kV Panipat TPS(HVPNL)-Panipat(BBMB) ckt-1 carrying 245 MW.
7) 220kV Panipat TPS(HVPNL)-Panipat(BBMB) ckt-3
8) 220kV Panipat(BBMB)-Dhulkote(BBMB) ckt-1
s R [1)315 MVAICT 1at400/220kV Bawana(DTL) oelhi 018 193 018 2228 0245 315 MVAICT 1 &1CT 2 at 400/220KV Bawanal(DTL) tripped on auxiiary Buchholz relay. As per PMU, - o
2) 315 MVA ICT 2 at 400/220kV Bawana(DTL) fault is observed. In antecedent condtions, 315 MVA ICT 1 & ICT 2 carrying 144 MW & 141 MW respectively.
220kV Salal(NHPC)-Kishenpur(PG) ckt-2 tripped on Phase to earth fault(B-N fault), 8.03 kms from
. R [1)220KV Salal(NHPC)-Kishenpur(PG) cke-L Loy & Kashrmi o018 0315 o018 0350 0056 Salal(NHPC) end. At the same time, 220KV Salal(NHPC)-Kishenpur(G) ckt-1 also tripped orly at o
2) 220kV Salal(NHPC)-Kishenpur(PG) ckt-2 Kishenpur(PG) end. As per PMU, R-B fault is observed. In antecedent conditions, 220kV Salal(NHPC)-
Kishenpur(PG) ckt-1 & ckt-2 carrying 36 MW & 39 MW respectively.
315 MVA ICT 1 & ICT 2 at 400/220KV Jalandhar(PG) tripped due to operation of Back up earth fault
; R [1)315 MVAICT 1t 400/220kV salandhar(pG) punjab o018 0517 9018 0613 0048 protection at 220 kV side asthere was Fire at 220kV Kanjalstation of Punjab. As per PMU, Voltage dip in .
2) 315 MVA ICT 2 at 400/220kV Jalandhar(PG) three phases is observed. In antecedent conditions, 315 MVA ICT 1 & ICT 2 at 400/220kV Jalandhar(PG)
carrying 22 MW & 24 MW respectively.
1) 400 kV Obra-B(UP)-Rewa road(UP)
2) 400 kV Obra-B(UP)-Sultanpur(UP)
3) 315 MVA ICT-1 at 400/220kV Obra-B(UP) Fire was observed around 04.30 hrs in cable gallery at 400/220kV Obra-B(UP). 220 kV/6.6 kV, 30 MVA
4) 315 MVAICT-2 at 400/220kV Obra-B(UP) Station transformers was tripped at 04.37 hrs, results in failure of station supply. Consecutively unit no 9, 10
8 NR 5) Unit -9 (200 MW) at 400/220kV Obra-B(UP) Uttar Pradesh 14-Oct-18 04:37 27-Oct-18 10:36 317:59:00 & 11 each of 200 MW of capacity tripped at 04.37 hrs and total generation loss was of 460 MW. At the same 460 160 GD-1
6) Unit -10 (200 MW) at 400/220kV Obra-B(UP) time 04.37 hrs. 400 kV Obra (B) — Rewa road and 400 kV Obra (B) - Sultanpur lines also tripped. At 04.43 hrs
7) Unit -11 (200 MW) at 400/220kV Obra-B(UP) 400 kv Obra (B) — Anpara line was manually opened from both ends. As per PMU, no fault is observed.
8) 220 kV/6.6 kV, 30 MVA Station transformer at
400/220kV Obra-B(UP)
5 R |1) 200 MVAICT at 400/220kV Rosa(uP) Uttar Pradesh 1eoct1s 1320 1e0ct1s 141 or01 200 MVAICTI &ICT2 at 400/220KV Rosa(UP) tripped on earth faut. I antecedient condition, both ICTs .
2) 200 MVA ICT2 at 400/220KV Rosa(UP) carrying 64MW each. As per PMU, B-N fault followed by R-N fault is observed.
Flash over occurred in R-phase circuit breaker pole of 400 kV NJPC-Rampur ckt-1 in 400 kV GIS of NJPC due
1)400 kV Bus 1 at Jhakri(SIVNL) to which Bus bar protection operated at NJPC. This line was already opened on HV. Only C8 was opened and
10 NR |40 KV Jnakri(SIVNL-Rampur(SIVNL) ckt-1 Himachal Pradesh 1600018 0348 1600018 0640 0252 isolator was connected to Bus-1 at NJPC end as reported. Due to this BUS-1 bus bar protection operation o2
3) 400 kV Jhakri(SJVNL)-Panchkula(PG) ckt-1 400kV Jhakri-Panchkula-1 and 400 kV Jhakri-Karchamwangtoo(JP) tripped. As per PMU, R-N fault is
4) 400 KV Jhakri(SIVNL)-Karchamwangtoo(JP) observed. In antecedent conditions, 400 KV Jhakri(SIVNL)-Kar 1P) & 400 kV Jhaki )-
Panchkula(PG) ckt-1 carrying 103 MW & 32 MW respectively.
220KV Fatehpur(PG)-Naubasta(UP) tripped on B-N fault. At the same time, 220kV Kanpur(PG)-Naubasta(UP)
1) 220kV K: PG)-Naubasta(UP] N N .
1 (Y anpur(PG)-Naubasta(UF) Uttar Pradesh 17-0ct18 11:16 17-0ct-18 12:03 00:47 also tripped on Y-N fault. As per PMU, B-N fault is observed. In antecedent conditions, 220KV Kanpur(PG)- 130 Gb1 0.10

2) 220kV Fatehpur(PG)-Naubasta(UP)

Naubasta(UP) & 220kV Fatehpur(PG)-Naubasta(UP) carrying 119 MW & 49 MW respectively.




Outage

Revival

) Name of Elements ) Event Generation Category as per CEA )
S.No. | Region Affected A Durati Load Loss(MW, Energy Unserved (in MU
8 (Tripped/Manually opened) ected Area uration (As reported) Loss(MW) 0ad Loss(MW) | 4 standards nergy Unserved (in MU)
Date Time Date Time
1) 220KV Kota Th(Raj) ~Sakatpura(Raj) ckt 1,2,3,4
2) 220KV Kota Th(Raj)- Modak(Raj)
3) 220KV Kota Th(Raj)-Kota(PG) D/c
4) 220KV Kota Th(Raj)-vatika(Raj)
5) 220KV Kota Th(Raj)-Beawar(Raj) At 220KV KTPS (Raj) switchyard heavy arcing occurred at 220kV Kota Th(Raj)-Morak(Raj) feeder during
12 NR 6) 220kV Kota Th1R3!)'HEEVEPUf3(REJ) Rajasthan 20-0ct-18 21:00 20-0ct-18 22:47 01:47 resmrat.lon activity o.fZZOkV Bus.3 &. 5, que.to this Bus caup\e.r 1 tn.pped on earth fault and various 850 150 6b1 027
7) 220KV Kota Th(Raj)-Silor(Raj) emanating feeders tripped resulting in tripping of all the running units. As per PMU, Voltage dip in all the
8) 220KV Kota Th(Raj) Unit#1,2, 4,5, 6,7 three phases is observed and dip in frequency of around 0.052Hz is observed.
9) 220kV Sakatpura(Raj)- RAPP A ckt 1,3
10) 220kV Sakatpura(Raj)- RAPP B ckt 2
11) 100MVA ICT 2 & 3, 160MVA ICT 1 & 4 at 220KV
sakatpura(Raj)
1) 315 MVA ICT 2 at 400KV Gorakhpur(UP)
2) 500 MVA ICT 1 at 400kV Gorakhpur(UP
3; oo Gcrakhpir(UPD Gor‘:'kahpu"rwp) "’m . Bus bar protection operated at 220kV side of 400/220kV Gorakhpur(UP) leading to tripping of ll ICTs and
13 NR |4) 220KV Gorakhpur(UP)-Gorakhpur(UP) Il ckt-2 Uttar Pradesh 22-0ct18 1003 22-0ct18 1048 00:45 220KV transmission line connected with 400/220KY Gorakhpur(UP). As per PMU, R-N fault observed with 210 601 0.15
delayed clearance. In antecedent condition, 500 MVA ICT 1 & 315 MVA ICT 2 carrying 130 MW & 81 MW
5) 220kV Deoria(UP)-Gorakhpur(UP) el
6) 220kV Gorakhpur(UP)-Gorakhpur New(UP) ckt-1 P v
7) 220kV Gorakhpur(UP)-Gorakhpur New(UP) ckt-2
;i Zggtx i:z:!pﬁ:ﬁ:))gZ:Z:rb:gﬁ};m 200KV Main Bus 1 and 160 MVA ICT 1 was under shutdown for maintenance. At 14:28 Hrs, Y and B phases of
i '
P , isolator 201-89B( 160 MVA ICT 1 main Bus 2 isolator) got stuck mechanically while closing and created a
3) 315 MVAICT 1 at 400/220kV Kashipur(UTT) spark resulting into complete burnout of mentioned isolator phases leading to a Bus fault on 220kV Bus 2.
14 NR  |4)315 MVA ICT 2 at 400/220KV Kashipur(UTT) Uttarakhand 25-0ct-18 13:28 25-Oct-18 14:27 00:59 P 8 P! P 8 g 182 225 GD-1 0.22

5) 160 MVA ICT 2 at 220/132kV Kashipur(UTT)
6) 400kV Kashipur (UTT)-Pantnagar(UTT) ckt-1
7) 400kV Kashipur (UTT)-Pantnagar(UTT) ckt-2

This resulted into tripping of 315 MVA ICTs, 160 MVA ICTs, all 220kV feeders and 400kV Kashipur (UTT)-
Nehtaur 400 (UP) & 400kV Kashipur(UTT)-Moradabad(UP). As per PMU, Y-B fault is observed with delayed
clearance of 1640ms.




Outage Revival
) Name of Elements ! Event Generation Category as per CEA )
S.No. Region
o (Tripped/Manually opened) Affected Area ] ] Duration (As reported) Loss(MW) Load Loss(MW) | i Grandards Energy Unserved (in MU)
Date Time Date Time
A problem occurred in U1 GIS breaker compartment caused Bus bar protection operation at 220kV.
. Ng |!)220KV Chamera II(NHPC)-Chamera pool(PG) ckt-2 Limachal Pradesh 2 Nov-18 1610 2 Nov18 1935 0325 Chamera II(NHPC) leading o tripping of 220KV Chamera II(NHPC)-Chamera pool(PG) cit- 2 220KV o2
2) 220V Budhil(Lanco)-Chamera lI{(NHPC) Budhil(Lanco)-Chamera I(NHPC) ckt-L. As per PMU, B-N fault is observed. SCADA data at 220kV Chamera
1II(NHPC) was suspected during the incident.
1) 220kV Salal(NHPC)-Kishenpur(PG) ckt-3 400KV Kishenpur(PG) -New Wanpoh(PG) ckt-4 tripped on Phase to earth fault(B-N fault), 111 kms from
2 NR  |2) 220KV Salal(NHPC)-Kishenpur(PG) ckt-4 Jammu & Kashmir 3-Nov-18 15:24 3-Nov-18 15:48 00:24 Kishenpur(PG) end. At the same time, 220kV Salal(NHPC)-Kishenpur(PG) ckt-3 & ckt-4 also tripped. As per G2
3) 400KV Kishenpur(PG) -New Wanpoh(PG) ckt-4 PMU, B-N faultis observed. Another B-N fault observed after 1 sec withDelayed clearance of 680ms.
1) 400KV New Wanpoh(PG) -Kishenpur(PG)-ckt-1 400KV New Wanpoh(PG) -Kishenpur(PG)-ckt-1 & 2, 400kV New Wanpoh(PG) -Wagoora(PG)-ckt-1 & 2
3 NR 2) 400kV New Wanpoh(PG) -Kishenpur(PG)-ckt-2 Jammu & Kashmir 4-Nov-18 09:45 4Nov-18 10:06 00:21 tripped on R-B Fau\? :132km from Kisenpur(PG) end. As per PMU, multiple R-B faglt observed in the system. G2
3) 400KV New Wanpoh(PG) -Wagoora(PG)-ckt-1 In ditions, 400KV New Wanpoh goora(PG)-ckt-1 & 2 carrying 135MW each and
4) 400KV New Wanpoh(PG) -Wagoora(PG)-ckt-2 400KV Kishenpur(PG)-New Wanpoh(PG) ckt-1 & 2 carrying 135 MW each.
1) 400KV Aligarh(UP)-Sikandrabad(UP)-1
2) 400KV Aligarh(UP)-Sikandrabad(UP)-2
3) 400KV Aligarh(UP)-Mainpuri(UP)-1
4) 400KV Aligarh(UP)-Mainpuri(UP)-2
2; zggtx ::fgar::ﬂi:’:ﬂa"k'gm - B-N fault occurred resulted in tripping of all 400KV ckts from Aligarh(UP) along with both 400/220kV ICTs.
igarh(UP)-Muradnagar(UP)-
4 NR & & Uttar Pradesh 6-Nov-18 18:13 6-Nov-18 19:04 00:51 400KV Muradnagar-Ataur, 765/400KV ICT #1 at Mainpuri(UP) and 400KV Sikandrabad-G.Noida also tripped. 200 GD-1 016
7) 400/220kV 500 MVA ICT #1 at Aligarh(UP) )
400KV Sikandrabad-Aligarh hand tripped.
8) 400/220kV 500 MVA ICT #2 at Aligarh(UP)
9) 400KV Sikandrabad(UP)-G.Noida(UP)-1
10) 400kV Sikandrabad(UP)-G.Noida(UP)-2
11) 400KV Muradnagar(UP)-Ataur(UP)
12) 765/400kV 1000 MVA ICT #1 at Mainpuri(UP)
s R |1)400KV Ballabgarh(PG)-Tughiakabad(PG)-2 aryans Nov-18 w01 Nov-18 055 ovaa 400KV Ballabgarh(PG)-T 2 and Ballabgarh( (HVPNL) tripped on over voltage. As o
2) 400KV Ballabhgarh(PG)-Nawada(HVPNL) per PMU, no fault observed.
1) 220KV Sakatpura(RVPNL)-Dyra(RVPNL)
2) 220KV Sakatpura(RVPNL)-Anta(NTPC)
3) 220kV Sakatpura(RVPNL)-RAPS-1
4) 220KV Sakatpura(RVPNL)-RAPS-2
5) 220kV Sakatpura(RVPNL)-RAPS-3
6) 220V Sakatpura(RVPNL)-Bhanpura(MPPTCL)
7) 220kV Sakatpura(RVPNL)-KTPS(RRVUNL)-1
8) 220kV Sakatpura(RVPNL)-KTPS(RRVUNL)-3
9) 220kV Sakat RVPNL)-KTPS(RRVUNL)-4
1’0) 200y iTT’;;r:\‘/UNL) K)OTAlP(G) 1 ) Due to fault and subsequent bus bar protection operation at 220KV Sakatpura, cascade tripping occurred at
6 NR 11)220kV KTPS(RRVUNL)-Modak Rajasthan 13-Nov-18 14:26 13-Nov-18 14:40 00:14 220kV KTPS and 220kV Dyra and Rana Pratap Sagar. All running units viz. Unit #2, #3, #4, #5, #6 & #7 also 700 250 GD-1 0.06
-Modal
tripped at KTPS.
11)220kV KTPS(RRVUNL)-Heerapura(RVPNL) fipped a
12)220kV KTPS(RRVUNL)-Bundi(RVPNL)
13) 220kV Sakatpura(RRVPNL)-Mandalgarh(RRVPNL)
14) Unit #2 at KTPS
15) Unit #3 at KTPS
16) Unit #4 at KTPS
17) Unit #5 at KTPS
18) Unit #6 at KTPS
19) Unit #7 at KTPS
1) 315 MVA ICT 1 at 400/220kV Nal h(PG).
2; iz;kv Mohah(:u"m;a Oam';;?ii; 2( G) 315 MVA ICT 1 at 400/220kV Nalagarh(PG) tripped due to LBB protection operation of 220KV Mohali(Pun)-
7 NR 8 Punjab 19-Nov-18 13:44 19-Nov-18 14:26 00:42 Nalagarh(PG) ckt-2. As per PMU, R-N fault is observed. In antecedent condition, 315 MVA ICT 1 & 220kV Gl-2
3) 220kV Nalagarh(PG)-Uppanangala(HP) ckt-2 Mohali(Pun)-Nalagarh(PG) carrying 119 MW & 45 MW respectivel
4) 220KV Kish_cha(CHD)-Nallagarh(PG) ckt-1 8 ving pectively.
1) 220KV Sarsawa(UPPTCL) -Khodri (UPCL) Bus bar protection operated at 220kV Khodri(UTT) due to snake climbed on 220KV R-Ph CT resulting in
2) 220kV Khodri(UTT)-Saharanpur(UP) ckt-2 tripping of 220KV Sarsawa(UPPTCL) -Khodri (UPCL) & 220KV Khodri(UTT)-Saharanpur(UP) ckt-2. As per
8 NR Uttarakhand & Uttar Pradesh 21-Nov-18 08:43 21-Nov-18 09:48 01:05 162 GD-1
3) 220kV Khodri(UTT)-Chibro(UTT) ckt-1 arakhan ar Prades PMU, R-N fault with delayed clearance is observed. In antecedent conditions, 220kV Khodri(UTT)-
4) 220KV Khodri(UTT)-Chibro(UTT) ckt-2 Saharanpur(UP) ckt-2 carrying 135 MW.
1) 220kV Bhiwadi(PG)-Kushkhera(RVPNL) ckt-2
2) 220V Bhiwadi(PG)-Bhiwadi(RVPNL) ckt-2
3) 220KV Bhiwadi(PG)-Mau(HVPNL) 220KV Bhiwadi(PG)-Kushkhera(RVPNL) ckt-2 tripped due to broken jumper at Tower No. 20. At the same
5 R |9)315 MVAICT 1at 400/220kV Bhiwadi(PG) Rajasthan iNov-18 081 SiNov-18 0918 o108 time, 220KV ( PN ckt-2, 220KV N and 315 MVA ICT 1.& [CT o2
5) 315 MVA ICT 3 at 400/220kV Bhiwadi(PG) 3 also tripped. As per PMU, B-N fault is observed. Voltage drop also observed in R & Y phase. In antecedent
6) 220kV Bhiwadi(PG)-Rewari(HVPNL) ckt-1 conditions, 315 MVA ICT 1 & ICT 3 carrying 150 MW & 140 MW respectively.
7) 220kV Bhiwadi(PG)-Rewari(HVPNL) ckt-2
8) 220kV Bus 2 at 400/220kV Bhiwadi(PG)
o 220KV Napp(NPC)-Simbholi(UP) and 220kV Meerut(PG)-Simbholi(UP) tripped at 1123Hrs. As per PMU, B-N
1) 220KV Napp(NPC)-Simbholi(UP;
10 NR ) 2pp(NPC)-Simbholi(UP) Uttar Pradesh 25-Nov-18 11:23 25-Nov-18 13:40 02:17 fault with delayed clearance is observed. In antecedent conditions, 220kV Napp(NPC)-Simbholi(UP) Gl2
2) 220kV Meerut(PG)-Simbholi(UP) cortying 101 MY




Outage Revival
) Name of Elements ! Event Generation Category as per CEA )
S.No. Region
g (Tipped/Nanuslly opened) Affected Area . . Duration (s reported) oy | Load Loss(oaw) | FSEIEEE P | Energy Unserved (in Mu)
Date Time Date Time

1) 400kV Dadri(NTPC)-G.Noida(UP)

z; ooy GaN:‘daus;m I\T;i:LMU'U) i Due to Y-phase CT blast of Dadri (NTPC) line at 400 kV Greater Noida (UP), 400kV Dadri(NTPC)-400kV

3) 400KV D.adritNTPC) Pa'mpal(BBMB) 2 Greater Noida(UP) & 400kV Greater Noida(UP)-765kV Greater Noida(UP) ckt-2 tripped along with 500 MVA
1 ’ 3 26-Nov-18 01:56 26-Nov-18 02:31 00:35 g - i i -Pani - i Gl-2

MR SoOMVA 400/2200Y 10T & at 400KV Greater Noida(UP) Uttar Pradesh ov. jov :JCTdsf(:;sPcM)VA;cT & z.';/'a\;l:his:rfne :Lr‘v\e,;!OO kvdnladnq:np? Pinuptﬁmay;;;mlzolggp:fsf;:rvnA o
adri end. As per PMU, R-N fault is observed. In antecedent conditions, 3

5) 315MVA 400/220kV ICT 1 at 400k Greater Noida(UP) B oo VA s e v, oMW & ot remmel

6) 315MVA 400/220KV ICT 2 at 400kV Greater Noida(UP) rying g P V-

1) S00MVA 400/220kV ICT1 at 400k Ataur(UP)
B N |?)S00MVA 400/220kV ICT2 3t 400KV Ataur(UP) Uttor Pradesh oNov18 1532 J6Nov1s 1634 o102 SO0MVA 400/220KY ICT 1. ICT 2 at 400kY Ataur(UP) tripped due to Bus bar protection malopertaion. As o

3) 220kV Ataur(UP)-Morti{UP) ckt-2 per PMU, No fault is observed in the system. In antecedent conditions, S0OMVA ICT 2 carrying 72 MW.

4) 220KV Ataur(UP)-Mandola(UP) ckt-1

) ) 400KV Rajpura(Pun)-Rajpura(TH)(Pun) ckt-2 and 400KV Rajpura(Pun)-Dhuri(Pun) ckt-1 tripped while doing

1) 400kV R: Pun)-R: (TH)(P kt-2

13 NR 2; 200KV RZ'D::EP::: D?‘J::(;‘(m' L(k(u;') ¢ Punjab 26-Nov-18 15:49 26-Nov-18 16:57 01:08 testing work. As per PMU, No fault observed in the system. In antecedent condition, 400kV Rajpura(Pun)- Gl-2
P Rajpura(TH)(Pun) ckt-2 & 400KV Rajpura(Pun)-Dhuri(Pun) ckt-2 carrying 274 MW & 86 MW respectively.

1) 400KV Banda(UP)-Orai(UP) ckt-1 400KV Banda(UP)-Orai(UP) ckt-1 tripped on R-N fault. At the same time, 400 kV Bus 2 and 315 MVA ICT 1 at
14 NR 2) 315 MVA 400/220kV ICT 1 at Orai(UP) Uttar Pradesh 29-Nov-18 02:25 29-Nov-18 04:26 02:01 400/220kV Orai(UP) also tripped. As per PMU, Y-N fault is observed. In antecedent condition, 315 MVA ICT Gl-2

3) 400 KV Bus 2 at 400/220kV Orai(UP) 1 carrying 123 MW and 400KV Banda(UP)-Orai(UP) ckt-1 carrying 75 MW.
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Annexure- |l

ARRSX~VH---

Detailed Analysis Report

. Introduction

Time & Date of Event.
Substation(s) Affected along with voltage level.
Brief Event Summary.

Antecedent Conditions
Weather Information.

2. Additional relevant information viz. power flow, shutdowns etc.

C. Event data

1. Change in Frequency.

2. Generation Loss/Load Loss.

3. Single Line Diagram (SLD) of affected Area: SLD depicting bus
scheme/configuration of all the affected stations along with digital open/close
status of all CB/Isolator of affected voltage level buses indicating availability of
various elements viz. Buses, Lines, ICT, Reactor etc.

4. Name and time of the tripped elements in time chronology: Based upon time
stamped event log, DR etc.

5. Location and type of fault.

6. Flag Details, DR and EL for each affected element: To be filled in Format-1

7. Appropriate Graphical Plot: Including SCADA data/ print out of DR and EL
details. It may be separately annexed.

8. Equipment failure (if any):

Name
of the
s Element . _ . _ .
No. | (@long Details to be filled in case of Equipment failure Reason
with
voltage
level
Element . Year of Year of
- type GG, | L Manufacturing | Commissioning
1 )
2 )
3 )
4

18-T, el Siid 1¥g HII, b aldl ¥RM, 75 lacdil- 110016 WBI1:011-26967842 Thad: 011-26865206 S-Hdl: seo-nrpc@nic.in dIHISC: www.nrpc.gov.in
18-A, Shaheed Jeet Singh Marg, Katwaria Sarai, New Delhi-110016 Phone: 011-26967842 Fax: 011-26865206 e- mail: seo-nrpc@nic.in Website: www.nrpc.gov.in
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10.
11.

12.
13.

Event Description/ Analysis of the Event
Description: Detailed description including the reference of DR/EL and
explanation based on pt. C. Event data.

Restoration
Restoration time of tripped elements in time chronology.
Special finding/ issues identified during restoration

Remedial Action

Remedial Action Taken.
Remedial Action to be taken along with time frame.

Lesson Learnt

. Any other Information



Name of the
Element (alon Xy R
S. No. . J Indication | Indication | DR submitted by the utility | EL submitted by the utility Protection operation Reason of Protection Mis-operation or Mal-operation
with voltage
End A End B
level
End A End B End A End B End A End B Relay at End A Relay at End B
Reason Reason Fault Auto Fault Auto
R if| R if| Any Oth Any Oth i i i i
sent*| ifnot |Sent* eason i Sent*| ifnot |Sent* eason i Mo | Mo ny i er locator | reclosure | M-1* | M-11* ny : er locator | reclosure Inacclfrate Pholosophy D¢?5|gn/ Remdial Ina:ufrate Pholosophy De-slgn/ Remdial
not sent not sent Protection# Protection# setting Issue Logic Issue | measures setting Issue Logic Issue | measures
sent sent details status details status
1
2
3
a4
5
6
7
8
9
*: Yes or No

#: Details of the protection




12/25/2018 JSW Mail - FW: Wangtoo-Kalamb 400KV Double Ckt lines. Annexure - IV

Fw Tarun Tanwar <tarun.tanwar@jsw.in>

FW: Wangtoo-Kalamb 400KV Double Ckt lines.

6 messages

pkatl <pkatl@powergrid.co.in> Mon, Apr 2, 2018 at 4:30 PM
To: AM_NR2 <amnr2@powergrid.co.in>, mathur.atul@powergridindia.com, gautam_sharma@powergridindia.com, sushil.sharma@powergridindia.com, "Sharma,
Dhruv" <dhruv.sharma@siemens.com>

Cc: S.K.Chowan@powergridindia.com, ramniwas@powergridindia.com, kw.powerhouse@jsw.in, pc.negi@jalindia.co.in, suresh.jain@jalindia.co.in,
perveen.puri@jsw.in, Tarun Tanwar <tarun.tanwar@jsw.in>

Respected Sir

Please refer to trailing mails regarding increment of LA counter for both circuits of Karcham- Kala Amb at Karcham Wangtoo end on switching of line from
Kala Amb Side.

It is bring to you kind knowledge that while attempting to close the line from Kala Amb Line the line Trips on SOTF and LA Counter increases whereas
while closing the line from Karcham End it closes on first attempt.

To discuss and resolve the problem M/s JSW, M/s Jaypee intend to hold a meeting with Powergrid and Siemens accordingly it is requested to provide
suitable time and date to conduct a meeting at Panchkula Sub Station involving Engineering and O&M representative of M/s JSW, M/s Jaypee, M/s
Siemens and Powergrid.

Matter is important and urgent as generation pick is coming very near.
Thanks and regards

Rajeev Kumar Goyal
RTSTTd AR M}

Sr Engineer

Kala Amb

From: Anil Sharma {&Iﬁﬁ Q]'J:If} [mailto:anilsharma@POWERGRIDINDIA.COM]

Sent: Monday, April 02,2018 11:11

To: pkatl@powergrid.co.in

Cc: S.K. Chowan {T8.3. T} <S.K.Chowan@powergridindia.coms; Ram Niwas (T a1} <ramniwas@POWERGRIDINDIA.COM>
Subject: FW: Wangtoo-Kalamb 400KV Double Ckt lines.

I had telephonic discussion with Mr. Jain Sr VP Jaypee POWERGRID who wishes to hold a meeting in this regard at Kala Amb/ Panchkula wherein
POWERGRID, JSW and Jaypee officials will be present. Co-ordinate accordingly alongwith presence of Siemens Expert for detailed discussion/ investigation.
Advice for RHQ (AM) be also taken in this regard.

Anil Sharma

From: PKATL [pkatl@powergrid.co.in]

Sent: Monday, April 02, 2018 9:25 AM

To: 'Siemens Kala Amb'; Dhruv Sharma

Cc: Anil Sharma {3

Subject: Fwd: Wangtoo-Kalamb 400KV Double Ckt lines.

Dear Sir,

Please go through the trailing mail. You are requested to depute your site engineer for counter checking of relay settings to find out any abnormalities during
switching operation of KW-1 & KW-2 lines so that further actions could be taken accordingly.

https://mail.google.com/mail/u/1?ik=126ffe2752&view=pt&search=all&permthid=thread-f%3A1596631879337059651&simpl=msg-f%3A15966318... 1/7



12/25/2018 JSW Mail - FW: Wangtoo-Kalamb 400KV Double Ckt lines.

Regards

Raju

Dy.Manager

Kala Amb AA

-——— Forwarded Message ——

From: kw powerhouse <kw.powerhouse@)jsw.in>

To: pkatl@powergrid.co.in

Cc: anilsharma@powergridindia.com, pc negi <pc.negi@jalindia.co.in>, suresh jain <suresh.jain@)jalindia.co.in>, Gyan Bhadra Kumar <gyan.kumar@jsw.in>,
Perveen Puri <perveen.puri@jsw.in>, ajay nath <ajay.nath@)jsw.in>, ss pathania <ss.pathania@jsw.in>, roshan zipta <roshan.zipta@)jsw.in>

Sent: Sat, 31 Mar 2018 18:32:27 +0530 (IST)
Subject: Wangtoo-Kalamb 400KV Double Ckt lines.

This is with regard to the abnormalities encountered in Wangtoo-Kalamb
400KV double Circuit lines post LILO at Kalamb substation.

The Line Arrester counter readings of 'all the six LAs' have
been continuously increasing during the switching of both the circuits at Wangtoo
since LILO of Wangtoo-Kalamb ckt 2 during November '17.

We have thoroughly checked our relay settings, line reactors, GIS and
pothead yard equipments and did not find any abnormalities at our end.
Furthermore, the leakage current reading of all the LA's is also in the green
zone.

We request you to kindly review the relay setting at Kalamb at the
earliest.

We also invite you for a joint meeting for discussing abnormalities
in the system and to arrive at measures to avoid tripping during switching and
increase in the counter reading of LAs at Wangtoo pothead yard.

This is for your kind information and needful action at the earliest.

Kind regards,

Shift Incharge

Karcham Wangtoo Hydro-Electric Plant

Himachal Baspa Power Company Limited

Sholtu Colony, Post - Tapri, Distt - Kinnaur (H.P.) 172104
Off. No. : 9816037750,9805002021

Fax Number : 01786-261241

WWW.jsw.in

Confidentiality Notice

The information contained in this electronic message and any attachments to this message are intended for the exclusive use of the addressee(s) and
may contain confidential or privileged information. If you are not the intended recipient, please notify the sender at JSW or System Manager (
admin@jsw.in ) immediately and destroy all copies of this message and any attachments. Recipients must check this email and its attachments for the
presence of viruses before downloading them. JSW Group accepts no liability for any damage caused by any virus transmitted by this email.

ST : T S867 Gravii & Il 999 T WIal gRT ¥ 816 hitp://apps.powergridindia.com/Disclaimer.htm T &7 T §&dT &1

Disclaimer: This e-mail is governed by the Disclaimer Terms & Conditions of POWERGRID which may be viewed at http://apps.powergridindia.com/Disclaimer.htm
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12/25/2018 JSW Mail - FW: Wangtoo-Kalamb 400KV Double Ckt lines.

Tarun Tanwar <tarun.tanwar@jsw.in> Mon, Apr 2, 2018 at 4:47 PM

To: ajay nath <ajay.nath@)jsw.in>, roshan zipta <roshan.zipta@jsw.in>, ss pathania <ss.pathania@jsw.in>

—————— Forwarded message ———-

From: pkatl <pkatl@powergrid.co.in>

Date: Mon, 2 Apr 2018 at 4:30 PM

Subject: FW: Wangtoo-Kalamb 400KV Double Ckt lines.
[Quoted text hidden]

[Quoted text hidden]

Tarun Tanwar |Sr.Engineer | KWHEP(1000 MW)

Himachal Baspa Power Company Ltd.

Sholtu Colony, P.O. Tapri, Dist. Kinnaur — 172104 | H.P. | India
M +919816595557

Email : tarun.tanwar@jsw.in | Website :www.jsw.in

pkatl <pkatl@powergrid.co.in> Mon, Apr 2, 2018 at 5:43 PM

To: Tarun Tanwar <tarun.tanwar@jsw.in>

From: kw powerhouse [mailto:kw.powerhouse@jsw.in]

Sent: Monday, April 02, 2018 17:28

To: AM_NR2 <amnr2@powergrid.co.in>; mathur.atul@powergridindia.com; gautam_sharma@powergridindia.com;
sushil.sharma@powergridindia.com; Sharma, Dhruv <dhruv.sharma@siemens.com>; pkatl <pkatl@powergrid.co.in>

Cc: S.K.Chowan@powergridindia.com; ramniwas@powergridindia.com; pc.negi@jalindia.co.in; suresh.jain@jalindia.co.in; Perveen Puri
<perveen.puri@jsw.in>; ajay nath <ajay.nath@jsw.in>; ss pathania <ss.pathania@jsw.in>; roshan zipta <roshan.zipta@jsw.in>

Subject: Fwd: FW: Wangtoo-Kalamb 400KV Double Ckt lines.

—————— Forwarded message -----—----

From: kw powerhouse <kw.powerhouse@)jsw.in>

Date: Mon, Apr 2, 2018 at 5:16 PM

Subject: Re: FW: Wangtoo-Kalamb 400KV Double Ckt lines.
To: pkatl <pkati@powergrid.co.in>

Dear Sir,

Since the peaking season may start anytime, we propose to schedule the meeting on 4th April’2018.

[Quoted text hidden]

Kind regards,

Shift Incharge

Karcham Wangtoo Hydro-Electric Plant

Himachal Baspa Power Company Limited

Sholtu Colony, Post - Tapri, Distt - Kinnaur (H.P.) 172104
Off. No. 1 9816037750,9805002021

Fax Number : 01786-261241

WWW.jSW.in

ﬁ!’ Energy

Kind regards,

Shift Incharge

Karcham Wangtoo Hydro-Electric Plant

https://mail.google.com/mail/u/1?ik=126ffe2752&view=pt&search=all&permthid=thread-f%3A1596631879337059651&simpl=msg-f%3A15966318...
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12/25/2018 JSW Mail - FW: Wangtoo-Kalamb 400KV Double Ckt lines.

Himachal Baspa Power Company Limited
Sholtu Colony, Post - Tapri, Distt - Kinnaur (H.P.) 172104
Off. No. 1 9816037750,9805002021

Fax Number : 01786-261241

WWW.jsw.in

jﬁv Energy

Confidentiality Notice

The information contained in this electronic message and any attachments to this message are intended for the exclusive use of the addressee(s) and
may contain confidential or privileged information. If you are not the intended recipient, please notify the sender at JSW or System Manager (
admin@jsw.in ) immediately and destroy all copies of this message and any attachments. Recipients must check this email and its attachments for the
presence of viruses before downloading them. JSW Group accepts no liability for any damage caused by any virus transmitted by this email.

PKATL <pkatl@powergrid.co.in> Thu, Apr 5, 2018 at 6:59 PM

To: kw.powerhouse@jsw.in, tarun.tanwar@jsw.in
Cc: suresh jain <suresh.jain@jalindia.co.in>, Anil Sharma {Sfﬁlﬁ QTHf} <anilsharma@powergridindia.com>

Dear sir
Please refer to trailing mail and test your end LA and forward the report for further investigation.

Thanks and regards

Rajeev Kumar Goyal

----- Forwarded Message -----

From: Atul Mathur {3{d¢l HIYR} <mathur.atul@powergridindia.com>

To: pkatl <pkati@powergrid.co.in>

Cc: S.K. Chowan (Q'H.ai iﬁfﬁ} <S.K.Chowan@powergridindia.com>, Ram Niwas RTHﬁ?Im} <ramniwas@POWERGRIDINDIA.COM>, pc negi
<pc.negi@jalindia.co.in>, suresh jain <suresh.jain@jalindia.co.in>, Perveen Puri <perveen.puri@jsw.in>, ajay nath <ajay.nath@jsw.in>, ss pathania
<ss.pathania@jsw.in>, roshan zipta <roshan.zipta@)jsw.in>, K.K.Sarkar {%ﬁ. WRDR} <kksarkar@powergridindia.com>, Anil Kumar Kakkar {&rﬁaw
HIDh G} <akkakkar@powergridindia.com>, Abhay Kumar {3{Hd $HR} <abhaykumar@powergridindia.com>, kw powerhouse <kw.powerhouse@jsw.in>,
AM_NR2 <amnr2@powergrid.co.in>, Gautam Sharma {"ﬁ?l'qﬂmf} <gautam_sharma@powergridindia.com>, Sushil (ﬁ?ﬁ?’l}
<sushil.sharma@POWERGRIDINDIA.COM>, Dhruv Sharma <dhruv.sharma@siemens.com>

Sent: Thu, 05 Apr 2018 17:52:31 +0530 (IST)

Subject: RE: FW: Wangtoo-Kalamb 400KV Double Ckt lines.

Dear Sir,

As Discussed, Please request Wangtoo S/s to re test their Surge Arrester .
Test report of SA may be forwarded for further review of the case.

Regards

Atul Mathur

Asst. Chief Design Engineer (Engineering S/S)
Power Grid Corporation of India Ltd/
"Saudamini" Plot no2 sector 29
Gurgaon-122001, Haryana

Phone: +91-124-571760-2266

Mob : +91-9717699633

From: kw powerhouse [mailto:kw.powerhouse@jsw.in]

Sent: Monday, April 02, 2018 17:28

To: AM_NR2; Atul Mathur {3{d< HIYR}; Gautam Sharma {lﬁﬁﬂﬂlﬂf} Sushil {ﬁflﬂﬂ}; Sharma, Dhruv; pkatl

Cc: S.K. Chowan {Q’HE. ?ﬁ'cr'l}; Ram Niwas {TI'FIﬁHTH}; pc.negi@jalindia.co.in; suresh.jain@jalindia.co.in; Perveen Puri; ajay nath; ss pathania; roshan zipta
Subject: Fwd: FW: Wangtoo-Kalamb 400KV Double Ckt lines.

—————— Forwarded message ----------

From: kw powerhouse <kw.powerhouse@)jsw.in<mailto:kw.powerhouse@jsw.in>>
Date: Mon, Apr 2, 2018 at 5:16 PM

Subject: Re: FW: Wangtoo-Kalamb 400KV Double Ckt lines.

To: pkatl <pkatl@powergrid.co.in<mailto:pkatl@powergrid.co.in>>

Dear Sir,
Since the peaking season may start anytime, we propose to schedule the meeting on 4th April’2018.

On Mon, 2 Apr 2018 at 4:30 PM, pkatl <pkatl@powergrid.co.in<mailto:pkatl@powergrid.co.in>> wrote:
Respected Sir

Please refer to trailing mails regarding increment of LA counter for both circuits of Karcham- Kala Amb at Karcham Wangtoo end on switching of line from Kala

Amb Side.

It is bring to you kind knowledge that while attempting to close the line from Kala Amb Line the line Trips on SOTF and LA Counter increases whereas while
closing the line from Karcham End it closes on first attempt.

https://mail.google.com/mail/u/1?ik=126ffe2752&view=pt&search=all&permthid=thread-f%3A1596631879337059651&simpl=msg-f%3A15966318...

417



12/25/2018 JSW Mail - FW: Wangtoo-Kalamb 400KV Double Ckt lines.

To discuss and resolve the problem M/s JSW, M/s Jaypee intend to hold a meeting with Powergrid and Siemens accordingly it is requested to provide suitable
time and date to conduct a meeting at Panchkula Sub Station involving Engineering and O&M representative of M/s JSW, M/s Jaypee, M/s Siemens and
Powergrid.

Matter is important and urgent as generation pick is coming very near.
Thanks and regards

Rajeev Kumar Goyal
PHR T}

Sr Engineer

Kala Amb

From: Anil Sharma {Gfﬁﬁﬂ'ﬁlf} [mailto:anilsharma@POWERGRIDINDIA.COM<mailto:anilsharma@POWERGRIDINDIA.COM>]

Sent: Monday, April 02, 2018 11:11

To: pkatl@powergrid.co.in<mailto:pkatl@powergrid.co.in>

Cc: S.K. Chowan {W.%. iﬁfﬂ} <8.K.Chowan@powergridindia.com<mailto:S.K.Chowan@powergridindia.com>>; Ram Niwas {ﬂﬂﬁﬁm}
<ramniwas@POWERGRIDINDIA.COM<mailto:ramniwas@POWERGRIDINDIA.COM>>

Subject: FW: Wangtoo-Kalamb 400KV Double Ckt lines.

| had telephonic discussion with Mr. Jain Sr VP Jaypee POWERGRID who wishes to hold a meeting in this regard at Kala Amb/ Panchkula wherein
POWERGRID, JSW and Jaypee officials will be present. Co-ordinate accordingly alongwith presence of Siemens Expert for detailed discussion/ investigation.
Advice for RHQ (AM) be also taken in this regard.

Anil Sharma

From: PKATL [pkatl@powergrid.co.in<mailto:pkatl@powergrid.co.in>]

Sent: Monday, April 02, 2018 9:25 AM

To: 'Siemens Kala Amb'; Dhruv Sharma

Cc: Anil Sharma {Gfﬁﬁ

Subject: Fwd: Wangtoo-Kalamb 400KV Double Ckt lines.

Dear Sir,

Please go through the trailing mail. You are requested to depute your site engineer for counter checking of relay settings to find out any abnormalities during
switching operation of KW-1 & KW-2 lines so that further actions could be taken accordingly.

Regards

Raju

Dy.Manager

Kala Amb AA

---— Forwarded Message -
[Quoted text hidden]
www.jsw.in<http://www.jsw.in>

Confidentiality Notice

The information contained in this electronic message and any attachments to this message are intended for the exclusive use of the addressee(s) and may
contain confidential or privileged information. If you are not the intended recipient, please notify the sender at JSW or System Manager (
admin@)jsw.in<mailto:admin@jsw.in> ) immediately and destroy all copies of this message and any attachments. Recipients must check this email and its
attachments for the presence of viruses before downloading them. JSW Group accepts no liability for any damage caused by any virus transmitted by this
email.

<IAldnT : g8 g‘ﬁﬁ qIRFIS & arararT o 9 2rdf grr 2 § Sy http://apps.powergridindia.com/Disclaimer.htm TR ST o ¥ehdl 81
Disclaimer: This e-mail is governed by the Disclaimer Terms & Conditions of POWERGRID which may be viewed at http://apps.powergridindia.
com/Disclaimer.htm

Kind regards,

Shift Incharge

Karcham Wangtoo Hydro-Electric Plant

Himachal Baspa Power Company Limited

Sholtu Colony, Post - Tapri, Distt - Kinnaur (H.P.) 172104
Off. No. 1 9816037750,9805002021

Fax Number : 01786-261241

www.jsw.in<http://www.jsw.in>

[cid:image001.jpg@01D3CD06.F3AB3D20]

Kind regards,

Shift Incharge

Karcham Wangtoo Hydro-Electric Plant

Himachal Baspa Power Company Limited

Sholtu Colony, Post - Tapri, Distt - Kinnaur (H.P.) 172104
Off. No. : 9816037750,9805002021

Fax Number : 01786-261241

www.jsw.in<http://www.jsw.in>

[cid:image001.jpg@01D3CD06.F3AB3D20]
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12/25/2018 JSW Mail - FW: Wangtoo-Kalamb 400KV Double Ckt lines.

Confidentiality Notice

The information contained in this electronic message and any attachments to this message are intended for the exclusive use of the addressee(s) and may
contain confidential or privileged information. If you are not the intended recipient, please notify the sender at JSW or System Manager (
admin@)jsw.in<mailto:admin@jsw.in> ) immediately and destroy all copies of this message and any attachments. Recipients must check this email and its
attachments for the presence of viruses before downloading them. JSW Group accepts no liability for any damage caused by any virus transmitted by this
email.

[Quoted text hidden]

ajay nath <ajay.nath@jsw.in> Fri, Apr 6, 2018 at 6:33 PM

To: mathur.atul@powergridindia.com

Cc: PKATL <pkatl@powergrid.co.in>, S.K.Chowan@powergridindia.com, Ram Niwas {ﬂﬂﬁﬁm} <ramniwas@powergridindia.com>, pc negi
<pc.negi@jalindia.co.in>, suresh jain <suresh.jain@jalindia.co.in>, Perveen Puri <perveen.puri@jsw.in>, "K.K.Sarkar {35.35. MRPRY"
<kksarkar@powergridindia.com>, Anil Kumar Kakkar {Mﬁﬂ PHR ©dh G} <akkakkar@powergridindia.com>, Abhay Kumar {3{Hd $HR}
<abhaykumar@powergridindia.com>, AM_NR2 <amnr2@powergrid.co.in>, Gautam Sharma FﬂFITIQI'FIf} <gautam_sharma@powergridindia.com>, Sushil {{Rﬁ?l}

<sushil.sharma@powergridindia.com>, Dhruv Sharma <dhruv.sharma@siemens.com>, ss pathania <ss.pathania@jsw.in>, roshan zipta <roshan.zipta@jsw.in>, kw

powerhouse <kw.powerhouse@jsw.in>, Tarun Tanwar <tarun.tanwar@jsw.in>, Hunny Kalia <hunny.kalia@jsw.in>

Dear Sir

As suggested we are going to conduct third harmonic testing of LA and will submit the report very soon.
But, we would like to highlight following points for your immediate attention -

1. SOTF is coming only on ckt-1, but counters of all the LAs (both in ckt-1 and ckt-2) have increased manifold( 5 to 6 times).
2. It is to be noted that, LA counter has increased since the time Kalamb s/s was introduced.

3. Increase in LA counter is very serious for the safety of our system and therefore needs to be solved on top priority.

4. This problem needs to be solved on multipronged strategy as the risk involved is very high on our end.

Kindly share with us the strategy/ action plan to solve this problem so that we could also come up with our opinion and contribute to solve this problem.

Best regards,

Ajay Nath | AGM - O & M | KWHEP | Himachal Baspa Power Company Ltd.
Sholtu Colony, P.O. Tapri, Dist. Kinnaur — 172 104 | H.P. | India
M +91 9810261268 | D: +91 (01786) 261253 Fax: +91 (01786) 261258

WWW.jSw.in

o
_JSW Energy

On Thu, Apr 5, 2018 at 7:06 PM, PKATL <pkatl@powergrid.co.in> wrote:

----- Forwarded Message —--

From: PKATL <pkatl@powergrid.co.in>

To: kw powerhouse <kw.powerhouse@jsw.in>, tarun tanwar <tarun.tanwar@jsw.in>

Cc: 'suresh jain' <suresh.jain@jalindia.co.in>, "Anil Sharma {\?dﬁﬂ ‘x’l’q'f}" <anilsharma@powergridindia.com>
Sent: Thu, 05 Apr 2018 18:59:21 +0530 (IST)

Subject: Fwd: RE: FW: Wangtoo-Kalamb 400KV Double Ckt lines.

Dear sir
Please refer to trailing mail and test your end LA and forward the report for further investigation.

Thanks and regards

Rajeev Kumar Goyal

----- Forwarded Message -----

From: Atul Mathur {3{d¢T HIYR} <mathur.atul@powergridindia.com>
To: pkatl <pkatl@powergrid.co.in>

[Quoted text hidden]

ajay nath <ajay.nath@jsw.in> Fri, Apr 13, 2018 at 12:41 PM

To: PKATL <pkatl@powergrid.co.in>

Cc: mathur.atul@powergridindia.com, S.K.Chowan@powergridindia.com, Ram Niwas N‘Hﬁﬁﬂ'ﬂ} <ramniwas@powergridindia.com>, AM_NR2
<amnr2@powergrid.co.in>, pc negi <pc.negi@jalindia.co.in>, suresh jain <suresh.jain@jalindia.co.in>, "K.K.Sarkar {35.37. WRPRY"
<kksarkar@powergridindia.com>, Anil Kumar Kakkar {&ﬁﬁ PHR ©dh G} <akkakkar@powergridindia.com>, Abhay Kumar {3{Hd $HR}

<abhaykumar@powergridindia.com>, Gautam Sharma {"ﬂ?ﬂ QTHf} <gautam_sharma@powergridindia.com>, Sushil {'ﬁ-‘Zﬁﬂ} <sushil.sharma@powergridindia.com>,

Dhruv Sharma <dhruv.sharma@siemens.com>, Perveen Puri <perveen.puri@jsw.in>, ss pathania <ss.pathania@jsw.in>, roshan zipta <roshan.zipta@jsw.in>, kw
powerhouse <kw.powerhouse@jsw.in>, Tarun Tanwar <tarun.tanwar@jsw.in>, Hunny Kalia <hunny.kalia@)jsw.in>

Dear Sir

As required by yourself vide email dtd. 5.4.18, please find attached the Test report of our LAs done by PGCIL, Regional Test Laboratory, Jalandhar.
Refer to the Sl no. 1 & 6 for 400 kv Kala Amb ckt 2 and 1 respectively.

The test reports are perfectly alright and justifies that our all LAs are performing very well.

Please review and reply urgently the next course of action being taken.

Meanwhile, we would like emphasize that our LA counter further increased yesterday when Kala Amb ckt 1 line was charged from Kala Amb S/s
after maintenance shut down of 3 days.
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Best regards,
Ajay Nath | AGM - O & M | KWHEP | Himachal Baspa Power Company Ltd.
Sholtu Colony, P.O. Tapri, Dist. Kinnaur — 172 104 | H.P. | India

M +91 9810261268 | D: +91 (01786) 261253 Fax : +91 (01786) 261258

WWW.jsw.in

=
_JSW Energy

[Quoted text hidden]

ﬂ THRC Report.pdf
681K
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(A Govt. of India Enterprise)
REGIONAL TEST LABORATORY, NORTHERN REGION - II, JALANDHAR
400/220 KV Substation, G.T.Road, Kartarpur-144801, Distt- Jalandhar (Punjab).

POWER GRID CORPORATION OF INDIA LTD.

Tel :-0181-2782399, 2782965, Fax: 0181-2783813, e-mail: rtinr2@powergrid.co.in

TEST REPORT

Report No.: RTL/NRII/ODT/2018-19/01/2018

Report date: 19-Apr-2018

Location of testing: 400kV switchyard at KWHEP

Date of Measurement: 12-Apr-2018

CUSTOMER DETAILS:-

Name & Designation

Sh. Parmod Kumar (Dy. Chief Engineer)

Organisation

Himachal Basps Power Co. Ltd.

Address

Karcham Wangtoo Hydro Electric Power
Sholtu Colony, P.O. Tapari
District - Kinnaur, Himachal Pradesh, PIN-172104

Service Request Reference

email dated 06.04.2018, PO No.:HPBCL/2018-19/0890000391
dated 16.04.2018

DETAILS OF TESTING INSTRUMENT USED :-

Nomenclature Make Model
Leakage Current Monitor, S.No.: TN0174 TransiNor As, Norway LCM-II
TEST RESULTS - THRC MEASUREMENT OF LIGHTNING ARRESTERS
Sr. Name of the Feeders Phase| Make Serial Voltage | Total Current THRC
No. [Transmission Line No. (kV) (HA) (HA)
R OBLUM 2 423 = 94] 77337 .
1 AQR Ky Hala Ami Y | OBLUM 1 423 982 33
Circuit-l ; e B ‘ )
B OBLUM 3 423 1014 29
‘ R VOBLUM 15 423 894 4Q
2 bt vy |oBum| 13 423 797 ®
B OBLUM 14 423 796 14
: R OBLUM 8 s 77423 7 93@ 27
3 2 B i Y | OBLUM 423 915 35
Circuit-ll :
B OBLUM 7 423 1068 39
R OBLUM 11 423 957 23
4 400 kV Baspa-| Y OBLUM 12 423 989 41
B OBLUM 10 423 967 26
R OBLUM 17 423 : 778 23 :
5 400 kV Baspa-ll \f OBLUM S 167 =i 7{23 1y £21 oy 27 e
B OBLUM 18 423 883 42
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POWER GRID CORPORATION OF INDIA LTD.
(A Govt. of India Enterprise)
REGIONAL TEST LABORATORY, NORTHERN REGION - II, JALANDHAR

400/220 KV Substation, G.T.Road, Kartarpur-144801, Distt- Jalandhar (Punjab).
Tel :-0181-2782399, 2782965, Fax: 0181-2783813, e-mail: jalpowergrid@yahoo.com

TEST REPORT

[Report No.: RTL/NRI/ODT/2018-19/01/2018 |Report date: 19-Apr-2018 %%

TEST RESULTS - THRC MEASUREMENT OF LIGHTNING ARRESTERS

Sr. Name of the Feeders |Phase| Make Serial Voltage | Total Current THRC
R | OBLUM 4 424 976 33
8 e T e o e | e
ek B | OBLUM 6 424 997 42

Violation Norms as per POWERGRID
For LA in Service
a) I3R = Upto 150 pA - Normal
b) I3R = 150 to 350 MA - To be tested for insulation resistance test & to be removed on low value.

c) Beyond 350pA to be removed (Gapless LAs) '
d) Beyond 500uA to be removed (Gapped LAs)

For New LAs
IsR = Upto 30 pA - Normal

REMARKS: THRC value of all the LA's are with in permissible limit of POWERGRID norms.

Reported By IS%EY
( hylam Lal)

rﬁgﬁwﬁfﬂ'@h Gupta

TV

L IR {

Ju: Engineer (RTL) SNEHGRARTL)
s, STl iR /Powergrid

Powergrid, Jalandhar. weR /Jalandhar
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12/25/2018 JSW Mail - Persistent increase in LA counters on switching 400kV line from Kala Amb S/s

ﬁ Tarun Tanwar <tarun.tanwar@jsw.in>

Persistent increase in LA counters on switching 400kV line from Kala Amb S/s
1 message

ajay nath <ajay.nath@jsw.in> Sat, Apr 21, 2018 at 10:36 AM
To: m.khanna@powergridindia.com
Cc: Perveen Puri <perveen.puri@jsw.in>, roshan zipta <roshan.zipta@)jsw.in>, Tarun Tanwar <tarun.tanwar@jsw.in>

Dear Sir

Please refer to our telephonic discussion held today and with Sh. Perveen Puri on yesterday.
This is with regard to the abnormalities encountered in Wangtoo-Kalamb 400KV double Circuit lines post LILO at Kalamb substation.

The Line Arrester counter readings of 'all the six LAs" have been continuously increasing during the switching of both the circuits at Wangtoo since LILO of
Wangtoo-Kalamb ckt 2 during November '17. SOTF is coming only on ckt-1, but counters of all the LAs (both in ckt-1 and ckt-2) have increased manifold( 6 to 7

times).

We have thoroughly checked our relay settings, line reactors, GIS and pothead yard equipments and did not find any abnormalities at our end. Furthermore, the
protection settings of Wangtoo and Kalamb have been additionally reviewed by Power Grid Engineering, and were found ok.

On instruction from PGCIL, we have already conducted Third Harmonic testing of the LAs done by PGCIL, National Test Laboratory, Jalandhar as requested by
Power Grid, Kalamb. The test reports are perfectly alright and justifies that our all LAs are performing very well. The test reports were submitted to Kalamb on
13th April'2018, but we are still awaiting a reply from their end.

We have sent multiple reminders to Power Grid, Kala Amb to take up the issue with utmost priority as the risk involved is very high on our end, but we have not
received any reply which may contribute to solve this problem.

We have attached the test report of our LAs for your review.

As discussed, | will meet you in person on Monday 23rd Mar to discuss this issue.

Best regards,

Ajay Nath | AGM - O & M | KWHEP | Himachal Baspa Power Company Ltd.
Sholtu Colony, P.O. Tapri, Dist. Kinnaur — 172 104 | H.P. | India

M +91 9810261268 | D: +91 (01786) 261253 Fax: +91 (01786) 261258

WWW.jSw.in

=
_JSW Energy

'El THRC Report.pdf
681K

https://mail.google.com/mail/u/1?ik=126ffe2752&view=pt&search=all&permthid=thread-f%3A1598330945752699202&simpl=msg-f%3A15983309... 1/1



1/6/2019 JSW Mail - DR & ER of KW-KakaAmb Ckt-1, Dated 05.12.2017.

Fw Tarun Tanwar <tarun.tanwar@jsw.in>

DR & ER of KW-KakaAmb Ckt-1, Dated 05.12.2017.

1 message

Tarun Tanwar <tarun.tanwar@jsw.in> Mon, Jun 11, 2018 at 2:02 PM
To: dibyendu@powergridindia.com
Cc: ajay nath <ajay.nath@jsw.in>, roshan zipta <roshan.zipta@jsw.in>

Dear Sir,

As discussed, please find attached DR and ER of line tripping while charging KW-Kala Amb ckt-1 from Kal Amb end on 05.12.2017.
Regards,

Tarun Tanwar |Sr.Engineer | O&M
KWHEP(1000 MW) | HBPCL.
Sholtu Colony, P.O. Tapri, Dist. Kinnaur — 172 104 | H.P. | India

M +91 9816595557

Email : tarun.tanwar@jsw.in | Website :www.jsw.in

o
_JSW Energy

3 attachments

D KW-1 TRIP_DR 05122017_1054_KalaAmb End.xps
223K

ﬂ Wangtoo-KakaAmb Ckt-1 Events_Wangtoo End_ 05.12.17.pdf
479K

D kw1_trip_events_051217_1054_KalaAmb End.xps
210K

https://mail.google.com/mail/u/2?ik=126ffe2752&view=pt&search=all&permthid=thread-a%3Ammiai-r7931742724187885626 &simpl=msg-a%3As...  1/1



1/6/2019 JSW Mail - Additional Agenda for OCC-153.

ﬁ Tarun Tanwar <tarun.tanwar@jsw.in>

Additional Agenda for OCC-153.

1 message

Tarun Tanwar <tarun.tanwar@jsw.in> Wed, Nov 14, 2018 at 10:14 AM
To: "seo-nrpc@nic.in" <seo-nrpc@nic.in>
Cc: ajay nath <ajay.nath@jsw.in>, roshan zipta <roshan.zipta@jsw.in>

Sir/Ma'am,

This is with reference to the telephonic discussion with you regarding inclusion of our additional agenda in the meeting session scheduled on 16th November,
2018.

A detailed description of the issue is attached for your kind consideration.

Regards,

Tarun Tanwar |Sr.Engineer | O&M
KWHEP(1000 MW) | JSW hydro Energy Ltd
Sholtu Colony, P.O. Tapri, Dist. Kinnaur — 172 104 | H.P. | India

M +91 9816595557 Email : tarun.tanwar@jsw.in | Website :www.jsw.in

=
JSW Energy

Tarun Tanwar |Sr.Engineer | KWHEP(1000 MW)

JSW Hydro Energy Ltd.

Sholtu Colony, P.O. Tapri, Dist. Kinnaur — 172104 | H.P. | India
M +919816595557| +91980500202 | Extn 301-02

Email : tarun.tanwar@jsw.in | Website :www.jsw.in

@ Additional Agenda_JSWHEL.docx
15K

https://mail.google.com/mail/u/2?ik=126ffe2752&view=pt&search=all&permthid=thread-a%3Ar5676760574160660424&simpl=msg-a%3Ar-72258...  1/1



1/6/2019 DR and Event logger files for Karcham Wangtoo Kala Amb Ckt-1 dated 05.12.2017 at 1054 Hrs - tarun.tanwar@jsw.in - JSW Mail

= M Gmail

Compose

Inbox 169
Starred
Snoozed

Sent

Drafts 4

@ Tarun
P-4 +

No recent chats
Start a new one

Q  pkatl X -

DR and Event logger files for Karcham Wangtoo Kala Amb Ckt-1¢
Hrs 1nbox x

PKATL <pkatl@powergrid.co.in>
to rtamc, suresh, me, Anil

R Sir

PFA DR and event files of Karcham wangtoo -Kala Amb Ckt 1 for your reference. Multiple attemps has already
recived with 4 KA fault current. Kindly do the needfull at your end for charging of the line.

Thanks and regards

Rajeev Kumar Goyal
Sr Engineer

Bl kw-1TRIP 051220

https://mail.google.com/mail/u/1fsearch/pkatl/F MfcgxmXKSfmXSrHkLGcXIkKrQdfpbzh m



PASI\IEC 61850 Client\Interface\B403A212, B403A212 12/5/2017 / 10:54:07.770

Name: PAS1\IEC 61850 Client\Interface\B403A212

File path:

C:\Users\PGCIL\Desktop\KW-1 TRIP_DR 05122017_1054\KW-1 TRIP_DR 05122017_1054.cfg
Start time: 12/5/2017 / 10:54:07.770

Sample rate: Variable

Value representation: primary

Record Type: Comtrade

Comment: Topology paths / Topologiepfade:
PGCIL-KALA_AMB\400kV\403A

Trigger
12/5/2017
10:54:08.360

|
VA/KV
250
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VC/kV
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T
08 09 10
Tue 12/5/2017 10:54

SIGRAOG4-PlugIn -1 -



PASI\IEC 61850 Client\Interface\B403A212,

B403A212

12/5/2017 / 10:54:07.770
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PASI\IEC 61850 Client\Interface\B403A212, B403A212

12/5/2017 / 10:54:07.770

MCB-R Open
MCB-Y Open
MCB-B Open
TCB-R Open
TCB-Y Open
TCB-B Open
M1_TRIP

Any Trip

M-AR Operated
T-AR Operated
M1/2_CR
M1/2_DEF_OPD
DT_RC_1/2
V>1 Trip

V>2 Trip

I>4 Trip
SOTF/TOR Trip
BB_OPD
M/T_LBB_OPD
M2z1_OPD
M2z2_OPD
M2z3_OPD
M2ZR_OPD
CAR_AID_OPD
FSC Service
Any Start

e

NN

T

[]

04

08
Tue 12/5/2017 10:54

09

10
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Annex-V

Status of pending rectification of defects observed during BPA

Sl.

No.

Utility

No. of sub-
stations
covered
under
BPA

Expected
Completion

Remarks

UPPTCL

21

Representative of UPPTCL informed
that in 220 kV stations, auto recloser
deficiency due to PLCC issue is
remaining rest all have been rectified.
Order has been placed for PLCC and
deficiency will be rectified once the
equipment are supplied.

UPRVUNL

Obra ’A’ — including rectification of time
synchronization & BBP, PLCC (to be
installed by UPPTCL). To be completed
by November, 2016.

Harduaganj — to be completed by March,
2017

Status could not be updated as there
was no representation from UPRVUNL
in the last 03 (33" PSC, 34" PSC and
35" PSC) meetings.

HPSEB Ltd.

October 2017

e Out of 12 deficiencies observed, 8
already rectified.

e 1 no. deficiency to be rectified by
March 2017 and

e 3 others by October 2017.

UJVNL

December, 2016

Breaker for 220 kV Khodri-1 &Il needs to
be replaced. Expected date as intimated by
SLDC Uttarakhand in 127" OCC meeting
was 31.12.2016.

Status could not be updated as there
was no representation from UJVNL in
the meetings.

PDD, J&K

Status of
progress is not
submitted.
Target

As informed during 33 NRPC meeting
that deficiencies where procurement was
not involved had been rectified and other
works where procurement is involved are




completion
known.

not

yet to be taken up. PDD J&K informed
that they have submitted the proposal for
PSDF funding and deficiencies will be
rectified when fund will be disbursed
from PSDF.

As informed by PSTCL defects at 220kV
Sarna-Udhampur line, pertains to PDD,
J&K.

Status could not be updated as there
was no representation from PDD J&K
in the meetings.




Annex-VI

Protection audit of intra-state system/balance system not covered in Basic Protection

Audit

Utility

Third
party
protecti
on audit
carried
out by

No. of sub-
stations
covered/
expected to
be covered

Status of
Audit

Status of
Report

Status of
submission of
action Plan for
rectification of
deficiencies

RRVPNL,
RRVUNL

CPRI

RRVPNL-39

RRVUNL-5

Completed

Submitted

RRVPNL- Lead
Acid Batteries have
been procured and
installed.

RRVUNL - Action
Plan submitted.

BBMB

-do-

20

Completed

Submitted

The action to
attend the
deficiencies
observed in the
audit is underway.

PSTCL,
PSPCL

-do-

PSTCL-22

PSPCL-3

Completed

Submitted

Representative of
PSTCL informed
that Report on
CPRI Audit
already submitted
and emailed.

UPRVUNL

-do-

Completed

Submitted

Parichha TPS and
Panki TPS: All the
deficiencies are
likely to be rectified
by March, 2018

UPPTCL

-do-

41

Completed

Shall be
submitted after
receipt and
examination of
Report, same.

Representative of
UPPTCL

informed that
CPRI is working
on this and
detailed report




Utility Third No. of sub- | Status of | Status of Status of
party stations Audit Report submission of
protecti | covered/ action Plan for
on audit | expected to rectification of
carried | be covered deficiencies
out by
will be submitted
by June, 2019.

Rosa Power | -do- 1 Completed | Submitted Action Plan
submitted and the
deficiencies
observed rectified.

UJVNL -do- 2 Completed | Submitted Action Plan not

) submitted. No
(Ch_'"a’ representative was
Chhibra) present.
PDD J&K | -do- 3 Completed | Submitted Action Plan for
] Heeranagar and
(Janipur, Amargarh not
Amargarh, submitted. No
Hiranagar) representative was
present.

JSW -do- 1 Completed | Submitted Rectification of
observation
complied.

HPSEB -do- 6 Completed | Submitted Action Plan for 220

Ltd., kV Kotla not yet

(Uprela o submitted.
Nangal, Giri Rectification of
220 kV, observation partly
Jassore 22_0 complied.
kV, Baddi,
220 kV Rectification will be
Kangoo, 220 completed by
kV Kotla) October 2017
uT -do- 1 Completed | Submitted Not submitted. No
Chandigarh ] representative was
(Kishengarh)

present.




Utility Third No. of sub- | Status of | Status of Status of
party stations Audit Report submission of
protecti | covered/ action Plan for
on audit | expected to rectification of
carried | be covered deficiencies
out by
Budhil -do- 1 Completed | Submitted Not submitted. No
Power representative was
present.
HVPNL -do- 4 (Sector 72, | Completed | Submitted To be rectified by
Gurgaon ; December 2017
Tepla;
Bastara; A-5,
Faridabad)
DTL -do- 4 Completed | Submitted Action has already
o been taken. Report
(Rohini; will be submitted.
Mehrauli;
Mundka;
Shalimar
Bagh)
PTCUL -do- 4 Completed | Submitted Not submitted for
Haridwar,
(Pantnagar, Roorkee
Haridwar,
Kashipur, Relays have been
Roorkee) delivered at the

site.

To be completed by
31° October, 2017




Status of Bus bar Protection for Northern Region Constituents

Annex-VII

station it was
defective.

State/ TRANSC | Total no. | No. of S/S/ Remarks Action Plan
) O/GENC | of S/S/ Sw. yards
Constituent o where BUs
SW. bar
yards protection is
(220 KV functioning
and
above)
Delhi DTL 37 34 | For 220 kV S/S | PO awarded to M/s
namely, GE T&D India Ltd.
Gopalpur and for the work of
Kanjhawala is | Supply and ETC of
being 26nos. Bus Bar
planned.(Lodi Schemes in 400 and
Road is GSS) 220kV DTL
substations on
06.04.18.
Completion period
is 9 months.
Haryana HVPNL 56 39 | 17 nos. defective | 1 done; next 14 by
June ,17 and other 2
in 2017-18, as
control cable was
not available.
HPGCL 03 03
Rajasthan RVPNL 53 | 46 74 nos. New Bus
) bar Protection
(7 defective) scheme under
commissioning. 10
Commissioned.
RVUNL 05 05
Himachal HPSEB 08 04 | At one s/s it was | 04 nos.
Pradesh working, 2 sub- | commissioned and

for remaining 04




s/s to be done by
Oct 2017.

Punjab

PSTCL

98(5 no
400 kV
s/s)

46(5 no. 400
KV s/s)

Work in progress
for BBPS
protection,  46/98
(220kV) 05/05
(400kV)
completed. Till then
reverse zone
protection time set
to 160 ms. For
remaining
substations,  work
has been
undertaken by TS
organization  and
will be completed
by 31.12.19. by TS
organization.
Procurement
process for BBPS
delayed due to re-
tendering twice by
Finance wing of
PSTCL. Re-
tendered again last
month and target
date is 31-12-19 &
PSDF funding
available.  PLCC
work will also be
completed by 31-3-
19 as procurement
process IS
underway.

PSPCL

03

03

J&K

PDD

06

The status for the
same could not be
ascertained as
representative

from PDD, J&K




was not present in

the meeting.
Uttarakhand PTCUL 10 09 Order placed for
01 defective.
Would be
completed by May
2017.
UJVNL - -
BBMB BBMB 23 20 | Not required at | Sangrur-
Dhulkote  and | commissioned
Jagadhari. 19.01.2016.
also for Sangrur, | For Kurukshetra
Kurukshetra and | and Delhi, LOI
Delhi as no. of | has been issued on
feeders is less | 27.06.18 &
than five. PSC | material is likely
decided that it | to be received by
needs to be | March, 2019.
installed. For Barnala it is to
be provided by
PSTCL as agreed in
PSC. PSTCL were
to commission it by
31.12.2016.
Uttar Pradesh | UPPTCL 99 10 | 04 no. are For the remaining
pending stationed
procurement action
has been initiated.
UVUNL 05 -
POWERGRID | PGCIL 55 55
Central NTPC 11 11
Generating
Stations NHPC 09 09
NPCIL 02 02
THDC 02 02
SJVNL 02 02




Annexure- VIII
=¥y qfat FRARee 3w $f¥ar fAfAs Nuclear Power Corporation of India Ltd.

(AT TSR FT 36TH A Govt. of India Enterprise)

sk gy fagga %% Narora Atomic Power Station

3% TATHTR 3R, FRRT ST geigaeT (3.9.) . 203 389
PO : NAPS Township, Narora, Distt. Bulandshahr (UP) - 203 389
JTHTST Website : www.npeil.nic.in,  HIHTETA CIN : U40104MH1987GO1149458,

v
NPCI

WA : T U TE/51400/ELTHY—F TUS 38/ 2018/76 oY fémieR : 15/1012018

Sub: Report on modification in NAPS Islanding Scheme after network
evelopment at Simbholi 5

Ref: i) T&AT: 7 T TH/51400/SI.TA.I—F TU 31/ 2018/T8/ 85 farieh : 15/10/2018
ii)150" OCC Meeting of NRPC

NAPS (2x220 MWe) is connected with western UP grid of Northern Regional
grid. To safeguard NAPS Units as well as having pockets of generation on
event of regional grid failure, a dedicated islanding scheme has been
devised for NAPS and it is functioning well.

Brief about NAPS islanding scheme:

At Grid frequency 47.9 Hz, NAPS Islanding initiates and NAPS forms Island
with Simbholi and Khurja S/S of UPPCL.

At Simbholi S/S, all 220 KV lines except Narora feeder will trip at 47.9 Hz
through dedicated UFR, installed for the purpose. Further, backup UFR
(47.9 Hz) relays are installed at remote end 220 KV S/S of Simbholi for
tripping of respective Simbholi line for full proof isolation of Simbholi S/S.

Similarly at Khurja S/S, all 220 KV lines except Narora & Debai/Narora
feeders will trip at 47.9 Hz through dedicated UFR. Further, backup UFR
(47.9 Hz) relays are installed at remote end 220 KV S/S of Khurja for
tripping of respective Khurja lines for full proof isolation of Simbholi S/S.

To have proper load - generation balance, selected 132 KV feeders also
trips at Simbholi & Khurja S/S.

With this, NAPS forms Island with Simbholi and Khurja loads at 47.9 Hz.

These UFR relays are supplied by NAPS and further installation & annual
testing are being done jointly by NAPS & UPPCL- respective T&C division.




Latest Network development at Simbholi S/S:

Recently, following network development have taken place at 220 KV
Simbholi S/S and adjourning grid substations:

1. Existing 220 KV Simbholi - Shabtdinagar line got LILO at
765/400/220 KV S/S Hapur and hence Shatabdi Nagar S/S has no
relevance for NAPS Islanding purpose.

2. One new line element 220 KV Simbholi - Hapur (765/400/220 KV)
has been commissioned.

3. One more new line element 220 KV Simbholi - Hapur Hybrid (220 KV
S/S UPPCL) has been commissioned.

The above grid network development was reviewed in 150" OCC meeting
and recommended to modify the NAPS Islanding scheme at Simbholi, 400
Kv Hapur, 220 KV Hapur hybrid and Shatabdinagar S/S.

Modifications done in NAPS Islanding scheme at UPPCL S/S:

Based on above, following modifications have been implemented at UPPCL
S/S:

1. At Simbholi S/S:

U/F trip is has been provided for 220 KV Simbholi - Hapur Ckt-I&II
(765/400/220 KV) and 220 KV Simbholi - Hapur Hybrid lines through
existing UFR of NAPS Islanding scheme

2. At Hapur 765/400/220 KV S/S:

Two dedicated UFR relays, set at 47.9 Hz has been installed & commissioned for
NAPS lIslanding function and U/F trip has been provided for tripping of 220 KV Hapur -
Simbholi CKT-1 & II.

3. At Hapur hybrid 220 KV S/S:

One dedicated UFR relay set at 47.9 Hz has been installed & commissioned for NAPS
Islanding function and U/F trip has been provided for tripping of 220 KV Hapur -
Simbholi line.

4. At Shatabdi Nagar 220 KV S/S:
The UFR relay (NAPS Islanding), installed at Shatbadi Nagar has been
disconnected and its trip circuit has been deleted.

U/F relay & its setting has been kept as per NAPS Islanding Scheme.
Details are as follows:

¢ Make: GEC Alsthom, Model: MFVUM-12

e Frequency setting: 47.9 Hz.

e Time delay setting: 50 msec.




After installation, functional testing was done jointly along with UPPCL
officials.

All UFR relays were supplied by NAPS and same was jointly (with UPPCL)
installed and commissioned.

After implementation of above changes, modified NAPS Islanding scheme is
attached as Annexure-1.

Conclusion:

Recent grid development at and around Simbholi S/S necessitate
modification in UFR trip scheme at respective UPPCL S/S for smooth
functioning of NAPS Islanding. In consultation with NRPC & UPPCL, same
has been implemented and functionally tested. n o\
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NRPC Sh Upender Kumar, SE(Opr & Prot) ( seo-nrpc@nic.in as-
nrpc@nic.in ) _

NRLDC General Manager (nrldcoa@gmail.com)

UPPCL ) ST TS, Sreferor AT (TRC Division), &

(setncmrt@gmail.com )
Md A J Siddiqui, SE(SC), Lucknow ( secs@upsldc.org )

765 KV S/S Smt Monika Singh (monika.wupptcl@gmail.com)
Hapur
NPCIL HQ Sh K P Singh, CE (kpsingh@npcil.co.in)

Sh S Y Sarwate, ACE (ssarwate@npcil.co.in)

gferferfy fawa e
o g fAREE
o T refier
o TEHHI qar nefierh
e TWWE (I
o A/ /Y/A/WM/S
°  GRa-217




NAPS ISLANDING SCHEME AFTER DEVELOPMENT
AT 220 KV SIMBHOLI1 S/S

400 KV MATORE

*

220 KV
HAPUR
Hybrid

765 KV
HAPUR

132 KV

SIMBHOLI .
ISLANDING LOAD

80 -100 MWe

ISLANDING LOAD KURJA

100 -180 MWe
@ 2 X 220 MWe

ICT NAPS

| Towea

132 KV

X - UFR (47.9 HZ ) OF NAPS
NAPS ISLANDING SCHEME

SAMBHAL ATRAULI
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