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154™ meeting of the Operation Co-ordination sub-committee will be held on 18-12-
2018 at 10:30am at NRPC Secretariat, New Delhi. The agenda of this meeting has been up-
loaded on the NRPC web-site http://www.nrpc.gov.in.

It is requested that the updated status of various points under follow up issues
from previous OCC M may please be furnished.

AT H ; AT =T STaAfa & afy a=e7 |
To: All Members of OCC
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Agenda for the 154" Meeting of the Operation Coordination Sub-Committee (OCC) of
NRPC to be held on 18.12.2018.

Date & time: 18-12-2018 at 10.30 hrs.
Venue: NRPC Secretariat, New Delhi

Part-A NRPC
Confirmation of Minutes:

The minutes of the 153 OCC meeting held on 15.11.2018 and 16.11.2018 at New Delhi
were issued vide letter of even number dated 06.12.2018.
The sub-committee may kindly confirm the Minutes.

Review of Grid operations of November, 2018:
Supply Position (Provisional) for November , 2018
Anticipated Power Supply Position v/s Actual Power Supply Position (Provisional) of

Northern Region during the month of November, 2018 is as given below:

November
State Reg/ Avl | Anticipated | Actual %age Anticipated | Actual Y%age
(MU) Variation VW) Variation
Chandigarh | Avl 115 93 -19.1 330 199 -39.7
Req 100 93 -7.0 195 199 2.1
Delhi Avl 3250 1838 | -43.4 5210 3788 -27.3
Req 1960 1839 | -6.2 3800 3788 -0.3
Haryana Avl 5170 3581 |-30.7 8020 6445 -19.6
Req 3560 3581 [ 0.6 7033 6445 -8.4
H.P. Avl 1010 774 -23.4 2210 1547 -30.0
Req 870 790 -9.2 1600 1605 0.3
J&K Avl 750 1242 | 65.6 1950 2257 15.7
Req 1560 1521 | -25 2590 2821 8.9
Punjab Avl 4648 3388 |-27.1 7547 6196 -17.9
Req 3310 3388 |24 6410 6196 -3.3
Rajasthan Avl 7722 6729 |-129 11298 11809 4.5
Req 6711 6730 |0.3 11749 11809 0.5
U.P. Avl 9786 8232 | -15.9 16700 15627 -6.4
Req 9900 8290 |-16.3 19000 15627 -17.8
Uttarakhand | Avl 990 1006 | 1.6 1880 1897 0.9
Req 1140 1007 |-11.7 1960 1897 -3.2
2
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e As per above, it has been observed that there are much variations (i.e. > 5.0%) in the
Anticipated vis-a-vis Actual Power Supply Position (Provisional) for the month of
November, 2018 in terms of Peak demand for Haryana, J&K, & UP and in terms of
Energy requirement for Chandigarh, Delhi, HP & UP. These states are requested to
submit reasons for such variations in writing so that the same can be deliberated in
the meeting.

e All SLDCs are requested to furnish the provisional and revised power supply position in
prescribed formats by 2™ and 15" day of the month respectively in compliance to the
provision 5.3 of IEGC.

Power Supply Position of NCR:
NCR Planning Board (NCRPB) is closely monitoring the power supply position of National

Capital Region. Monthly power supply position for NCR till the month of October, 2018 is
placed on NRPC website. (www.nrpc.gov.in/meetings/occ.html)

Detailed presentation on grid operation during November, 2018 by NRLDC.
Maintenance Programme of Generating Units and Transmission Lines:
Maintenance Programme for Generating Units.

The proposed maintenance programme for Generating Units for the month of January, 2019
will be discussed on 17.12.2018 at NRPC office, New Delhi.

Outage Programme for Transmission Elements.

The proposed Outage programme of Transmission lines for the month of January, 2019 will
be discussed on 17.12.2018 at NRPC office, New Delhi.

Planning of Grid Operation:

Anticipated Power Supply Position in Northern Region for January, 2019 (As per 15"
LGBR Sub-committee meeting)

The Anticipated Power Supply Position in Northern Region for January, 2019 is enclosed at
Annexure -Agenda item no. 4.

SLDCs are requested to inform their updated estimate of power supply position for January,
2019 and measures proposed to be taken to bridge the gap in availability as well to dispose
of the surplus, if any, in the prescribed format.

Information about variable charges of all the generating units in the Region.

The variable charges details for different generating units are available on the Merit Order
Portal. All SLDCs are requested to update VC on MoD.

They are also requested to confirm if the process of Scheduling is being done as per Merit
Order Despatch and in case of variations the reasons may please be furnished.
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Reactive compensation at 220 k\V/400kV level
In the 38" TCC & 41% NRPC following elements in NR were approved:
a) 500 MVAr TCR at 400 kV bus at Kurukshetra S/S of Powergrid.

b) 30 no. 220 kV bus reactors at 220 kV sub-stations and 18 no. 400 kV bus reactors at 400
KV sub-stations subject to the availability of space.

POWERGRID:

Representative of POWERGRID had informed that for the bids for 500 MVAr TCR at
Kurukshetra price bids have been opened and the LOA is expected to be placed by First
week of December 2018 with commissioning schedule of 2 years from the issue of LOA.

Regarding the 125 MVAr reactor being installed at Kurukshetra to compensate for the
prevailing high voltage conditions until the TCR gets commissioned, it was informed by
POWERGRID that the reactor has been charged on 28.09.2018.

Regarding the installation of the bus reactors at 400 kV ISTS substations which is to be done
through TBCB route as per the MoP Gazette Notification dated 08.05.2018, POWERGRID
representative was requested to update the progress of the same from CTU.

DTL:

DTL has informed that as per the revised approval of SCPSPNR held on 22.06.2018, DTL
will install 7 no. bus reactors, six 25 MVAR, 220 kV bus reactors at Mundka, Harsh Vihar,
Peeragarhi, Electric lane, Bamnauli & Indraprastha substation and 1 no. 125 MVAR, 400 kV
bus reactor at Mundka substation. DTL has submitted that these reactors would be
commissioned by December 2020. Out of the above, scheme for five reactors at 220 kV level
are under approval. DTL representative informed that order for the above reactors is expected
to be placed by December 2018.

PSTCL.:

Technical bid for 400 kV bus reactor at Dhuri substation has been opened and Price bid will
be opened on 18.10.2018. As regards 220 kV bus reactors at Dhuri and Nakodar substation,
tender has been opened on 15-06-2018 (technical bid) & is under evaluation. DPR for
installation of 400 kV and 220 kV bus reactors has been submitted for PSDF funding. It was
informed that there were certain observations of TESG of PSDF to which the clarifications
have been reverted on 07.09.2018.

Uttarakhand:

PTCUL representative informed that for 125 MVAR reactors at Kashipur tender date has
been extended as only 2 bids were received. 80 MVAR reactor at Srinagar has been
commissioned.

Rajasthan: Rajasthan representative updated as under:

The DPR for 3 Nos. each of 25 MVAR reactors (Akal, Bikaner & Suratgarh) i.e. total 75
MVAR reactors has been submitted for PSDF funding on 27.04.2018. Further the reply of
observations raised by NLDC has been submitted on 28.07.2018 and approval is under
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process at their end. The installation process of these 3 reactors shall be started on receipt of
approval by PSDF.

The MS NRPC advised that 450 MVAR (13x25+1x125MVAR) agreed in the standing
committee should have been got installed even if the locations had changed in revised study /
proposal. In this context it is to submit that the revised DPR for 450 MVAR approved
Reactor after separating STATCOM has been sent to POSOCO for approval vide letter dtd.
12.10.2018.

Regarding status of 150 MVAR (25 MVAR at Barmer and 125 MVAR at Jodhpur), it is to
submit that reactors at these locations are already included in proposal of 450 MV AR reactors
of Rajasthan, approved in the 39" SCPSPNR.

All utilities are requested to update.

System Study for Capacitor Requirement in NR for the year 2019-20

38" TCC & 41 NRPC meeting: NRPC approved that the capacitor requirement study of
NR shall be conducted at 11/33 kV level from CPRI so as to obtain the true requirement of
capacitor for FY 2018-19.

39™ TCC and 42" NRPC approved the Techno Commercial offer of CPRI at Rs. 32 lakhs
(Rs. 20 lakhs for previous study and Rs. 12 lakhs for additional assignment) excluding
taxes for conducting the capacitor study. In the meeting the format for data submission was
shared with the members and they were requested to ensure timely submission of the data so
that the study may be carried out in the stipulated time frame.

In the 150™ OCC meeting, members expressed concerns on the nature of the format and
submitted that the format being lengthy would require some time for better understanding of
the format and submission of data accordingly.

To address the concerns of the members of OCC forum, in the 151" OCC meeting,
representative of CPRI made a detailed presentation explaining the format in the meeting and
based on the inputs received from the members, the format has been revised and has already
been sent to the respective SLDC’s through e-mail dated 24.09.2018. CPRI has also shared a
video of the presentation explaining the format which can be viewed on Youtube at
https://youtu.be/QTXx7owPF3g.

Members were also requested to initially fill the data format for any one 220 kV or 132 kV
substation and send it to CPRI (manoharsingh@cpri.in) to check its suitability for utilization
in carrying out the study and further action.

152" OCC meeting: No progress has been made so far for submission of data. All the
utilities were again requested to make efforts to do the needful.

40™ TCC & 43" NRPC meeting: Members were requested to expedite submission of the
data to CPRI in the format prescribed for studies to be conducted for Capacitor requirement
in NR for the year 2019-20.

153" OCC meeting: MS, NRPC expressed his concerns as no data in the specified format
has been received from any of the state even for a single substation which was desired to
verify its suitability for utilization in carrying out the capacitor study.

Representative of Haryana stated that they had submitted data to which the representative of
CPRI replied that the data submitted by Haryana was not in the format as decided in the 151%
OCC meeting which was forwarded to all the utilities via e-mail dated 24.09.2018.
Representative of Rajasthan SLDC stated that the load data at 11 kV substations was not
being maintained. Therefore, it was not possible for them to furnish the same.
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EE (O), NRPC and representative of JVVNL stated that the load data was maintained at 11
kV sub-station and the same may be made available.

Representative of Rajasthan SLDC stated that the same would be verified and the data shall
be submitted at the earliest.

The issue of non-submission of data for system study of capacitor requirement in NR for the
year 2019-20 has been taken up with the highest management of DISCOMs, STUs and
SLDCs. The letter regarding the same dated 06.11.2018 is enclosed at Annexure — Agenda
item no 7 for reference.

All utilities are requested to update.

Phase nomenclature mismatch issue with BBMB and interconnected stations

The Protection Sub-Committee while discussing multiple elements tripping at 400/220/132kV

Dehar HEP of BBMB in its 34™ meeting held on 21.04.2017 recommended inter-alia that
BBMB should modified nomenclature of phase sequencing at Dehar as Y-B-R instead of R-
Y-B. The issue was further deliberated in the 138" OCC meeting held on 23.08.2017,
wherein it was observed that nomenclature of phases at BBMB end has inadvertently been
marked as outlined below:

Phase of the grid Corresponding nomenclature of the phase
at BBMB end
R Phase B Phase
Y Phase R Phase
B Phase Y Phase

The BBMB was asked to rectify the nomenclature issue at their end accordingly.

However, BBMB raised concern that the issue could not be resolved in one go, as
coordination would be required from all the concerned utilities to carry out this activity and
requested NRPC to form a committee comprising of BBMB and its partner states, utilities
with which BBMB has interconnection, NRPC Secretariat and POWERGRID for the same.
NRPC in its 41% meeting held on 28" February, 2018 approved the proposed formation of the
committee and advised BBMB to resolve the issue within six months.

BBMB drew a draft action plan which was duly deliberated by the Committee in its 1%

meeting held on 04.06.18. The action plan was circulated to all the concerned utilities for -
their comments and concurrence. The execution of the action plan was tentatively planned
during month of November-December, 2018.

HPSEB and PSTCL agreed with action plan, however, PSTCL was of the view that 400kV
Dehar-Rajpura line is owned by PGCIL and hence the work is to be executed by them.
Comments on the action plan were also received from NTPC and POWERGRID BBMB has
agreed with the comments from NTPC and has given their reply on the comments of
POWERGRID.

The reply of BBMB vis-a-vis the comments of POWERGRID were deliberated in the 151°
OCC meeting wherein members were of the view that reply of BBMB was generally in order.
However, POWERGRID representative stated that the matter pertains with NR-1 and NR-II
region of POWERGRID and final decision regarding the same is to be taken up at the level
Executive Directors of respective regions.
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Accordingly, the matter was taken up vide letter of even number dated 07.10.2018 for
POWERGRID consent to the action plan. However, reply of the same is still awaited.

152" OCC meeting: POWERGRID representative assured that the issue will be resolved
with BBMB.

SE (O) requested POWERGRID to give their consent at the earliest so as the BBMB could
execute the work in the upcoming months of November & December as per the decision of
NRPC.

40™ TCC & 43™ NRPC meeting: In the meeting POWERGRID stated that they have
reservation regarding the action plan submitted by BBMB, as for a single circuit line it may
not be optimal plan to change the Jumper configuration in view of requirement for long shut
down & material. He further stated that a similar issue was encountered in Rajasthan wherein
same problem was mitigated for a Double circuit line.MS NRPC had requested
POWERGRID to submit all their reservations in writing, highlighting the issues which may
be encountered at the time of implementation of above. In the meeting it was stressed that the
work should be completed in the lean period of November-December 2018

153" occ meeting: POWERGRID updated that the site visit is planned shortly top resolve
the issue. As desired in the 43rd NRPC meeting POWERGRID submitted all their
reservations in writing (Annexure 8 of MoM of 153" occC meeting). Further MS NRPC
requested POWERGRID to resolve the matter immediately so that the work can be done by
BBMB in the lean period. BBMB representative also requested for the same as once the
clearance from POWERGRID IS received thereafter also the matter has to be approved by
their Protection Committee.

POWERGRID is requested to update.

Follow up of issues from previous OCC Meetings — Status update

The detail of the updated status of Agenda items is enclosed at Annexure —Agenda item no
9.

Status of FGD installation vis-a-vis installation plan at identified TPS.

The list of FGDs to be installed as finalized in the 36™ TCC (Special) meeting held on
14.09.2017 was enclosed as Annexure-13 with the Agenda of the 144™ OCC meeting. All
SLDCs are regularly being requested since 144™ OCC meeting to take up with the concerned
generators where FGDs is to be installed and submit the progress of FGD installation on
monthly basis regularly to NRPC in the available format on the NRPC website.

151" OCC meeting: MS NRPC stated that in the meeting CEA held a meeting with
generators on 28.08.2018 in which CE, TR&M, CEA informed that the FGD installation
deadlines have been advanced for stations falling in NCR and also for the stations above 500
MW capacity or in stations located in the area having population density more than 400
persons per square km or are in critically polluted area. He further added that many IPPs like
NPL are waiting for guidelines from the SERCs regarding the FGD installation cost
adjustment. In this regard, he briefed the sub-committee that Ministry is concerned about the
issue and a policy decision is being made about the cost to be adjusted duly and CERC is
being directed in this regard to pass an order to the SERCs. He asked all the generators to
seriously make efforts to meet the deadline of installation of FGD.

All constituents are again requested to update the desired information in soft copy in excel

format on a regular basis. All the utilities (except PSPCL) should give the contact details of
the officer who is concerned with FGD installation so that the information can be

.
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expeditiously collected directly from him/her. All SLDCs shall coordinate and submit the
information.

152" OCC meeting: SE(O) NRPC informed that in June, 2018, MoP in a letter to the CERC
stated that investment in the installation of emission control technology like FGDs in TPPs in
compliance to MoEF&CC norms will be considered for pass through in tariffs and TPPs can
approach appropriate commission for the approval of additional capital expenditure and
compensation for the increased cost on account of this change-in-law event.

The Sub-Committee was also informed about revised phasing plan received from TR&M
Division of CEA placed at Annexure-10(A) of the MoM of the 152" OCC meeting. He
requested all utilities to look into the same and implement the installation plan accordingly
and update.

153" OCC meeting: All utilities were requested to review the revised phasing plan that was
attached at Annexure-10(A) of the MoM of the 152" OCC meeting.
PSPCL intimated that the Work order for carrying out the Detailed Feasibility Study for

Installation of FGD at GGSSTP, Rupnagar & GHTP, Lehra Mohabbat has been placed upon
M/s NTPC Consultancy Services and work is in progress.

All are requested to update.

LVRT compliance by wind generators.

Installation of LVRT needs to be ensured at the time of “connection” of the wind generators.
The CEA(Technical Standards for Connectivity to the Grid) (Amendment) Regulations, 2013
provide that wind generating station connected at voltage level of 66 kV and above shall
remain connected . LVRT is the capability of the electrical device to operate through periods
of lower grid voltage. LVRT mechanism boosts the terminal voltage of the point of
connection of the wind machine when there is a fault at the remote location to provide
transient stability support.

Many wind generation operates without LVRT/FRT feature thereby adversely responding at
low voltage either due to high load condition at wind pockets or any fault condition in
different parts of the grid and becomes a source for grid incident. The installed capacity
having LRVT, their setting are not uniformly matching with the provisions of the Central
Electricity Authority (Technical standards for connectivity to the Grid) Regulation, 2007 as
amended from time to time (CEA Technical Standards for Connectivity Regulations).

Regulation B2.(3) of the CEA (Technical Standards for Connectivity) Regulations provides
that Low Voltage Ride Through (LVRT) is compulsory for machines installed after
15.04.2014, but for existing wind power generating stations, LVRT should be mutually
discussed. It does not exempt any station from installing LVRT. STUs/DISCOMSs/SLDCs
should take up the matter of getting compensation for additional capitalization on account of
installing LVRT to be made “pass through “with their concerned State Electricity Regulatory
Commissions.

LVRT is technical requirements from the point of view of the safety and security of the grid
and its usefulness cannot be overlooked in view of the cost involved in retrofitting of LVRT.
CERC has already directed all WTGs of capacity equal to or more than 500kW except Stall
Type WTGs to comply with LVRT.
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With regard to monitoring of the installation and performance of LVRT installed on existing
WTGs, CERC has directed SLDCs to prepare quarterly reports and submit it to RPCs . RPCs
are directed to validate the reports submitted by SLDCs in consultation with RLDCs and
report any deficiency and non-compliance to the Commission in accordance with law.

As LVRT are not installed in many of the wind turbines in State of Rajasthan, the issue is
being regularly raised in the various meetings of NRPC so far without any result.

38™ TCC/41% NRPC meeting: LVRT compliance was a pre-requisite according to CEA
connectivity standards and these wind generators should not have been provided the
connectivity in the first place itself. NRPC directed Rajasthan to issue a notice to all the
LVRT non-compliant wind generators specifying a time period within which they need to get
the LVRT compliance beyond which they would be constrained to deny scheduling to these
generators.

145™ OCC meeting: RRVPNL submitted the letter from the Ministry of New & Renewable
Energy in this regard in which the following is stated regarding LVRT compliance:

“A Concerned WTG manufactures may apply for LVRT testing to any internationally
accredited testing body or NTWE by 15.3.2018, which should include the following:

i An affidavit that the manufacturer would comply with CEA Technical standards for
connectivity to the grid.

il A bank guarantee of Rs 1 crore per model, which would be returned on producing the
compliance certificate for LVRT and other technical standards as stipulated by CEA.”

147" OCC meeting: MS, NRPC stated that all the wind generators shall be LVRT
complaint for which retro fitment needs to be done & it shall be responsibility of Rajasthan
SLDC to get it enforced. Rajasthan should comply with the decision of 38" TCC/41% NRPC
meeting & write letters to wind generators communicating the decision of NRPC.

148™ OCC meeting: MS, NRPC apprised the Committee that the above reference order
facilitates WTG manufactures to obtain statement of compliance/confirmation standard for
demonstrating the compliance to applicable CEA Technical standards for connecting to the
Grid for their WTG models which were unable to get LVRT compliance certificate from
accredited testing agencies. He further stated that the time period for applying for LVRT
testing to any internationally accredited testing body or NIWE stands expired on 15.3.2018.
He added that notice should be issued to all Wind generators who have not done the needful.
Rajasthan SLDC representative has intimated the same has been issued (Copy of the letter
was placed at Annexure 11 of the MoM of the 148" OCC meeting).

MS, NRPC added that as per 38" TCC and 41% NRPC decision, SLDC should not schedule
the wind generators which are not LVRT complaint. Also he added that due to LVRT non
compliance on part of the wind generators has lead to a near voltage collapse instances but
luckily the grid survived. NRLDC representative also added that the compliance of the wind
generators is mandatory for the safety of the grid as 2-3 incidents have already occurred in
the grid which could have resulted in the catastrophe.
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149" OCC meeting:

Rajasthan representative intimated that a meeting of wind turbine manufacturers was held on
05.07.2018 to sort out the issue of LVRT and to get its compliance expeditiously. Further, the
assessment of manufacturer wise non complied WTG has been identified and enclosed at
Annex- XI of the MOM of the 149" OCC meeting. He informed the Sub-Committee that 638
generators are LVRT complaint & 106 do not require as per regulation. He further added that
2641 generators need to be LVRT complaint. The capacity of generators that are non —
complaint is 3019 MW. He also informed that the cost of installing LVRT was 25-40 lakh per
generator for which the generators will have to make arrangements. MS, NRPC stated that
the cheaper solutions are available and they should be explored cost needs to be reviewed

MS NRPC requested that Rajasthan should submit these details to their SERC. He informed
additionally that the wind generators had requested for scheduling of power till they review
the time line for getting work done.

Rajasthan representative also informed that the next meeting with WTG manufacturers is
scheduled for 23.7.2108 for further deliberating the actions in this regard.

Director, GM division, CEA representative added that LVRT compliance is mandatory as per
connectivity regulation requirement of CEA. He added that a single LVRT solution can be
used on the plant which will be cheaper.

150" OCC meeting:

Rajasthan representative intimated that in line with the discussions in the last OCC meeting
the WTG manufacturers in the meeting on 23.07.2018 has been advised to review the
possibility of having a single LVRT for a plant. MS, NRPC requested that the MOM of the
meeting may be shared so that the progress in this regard can be monitored.

151% OCC meeting:

The MOM of the meeting held on 23.07.2018 stands shared (Annexure 11 of the Agenda of
the 151% OCC meeting).

MS NRPC briefed the forum that M/S Suzlon and Inox have filed a petition for waiver of
installation of LVRT on account of the additional cost involved.

RRVPNL representative intimated that the next meeting with the WTG manufacturers is
scheduled tentatively for 05.10.2018.

152" OCC Meeting:

RRVPNL representative intimated that a meeting along with presentation from LVRT
solution provider (M/s Enerfra) has been convened on dated 09.10.2018. MOM of said
meeting are attached as Annexure-XI of the Minutes of The 152" OCC meeting.. During the
meeting, he informed that it was also decided by MS, NRPC that a meeting of WTG
Manufacturers and generators will be convened at NRPC on dated 23.10.2018 to discuss
bottlenecks issues in implementation of LVRT in Rajasthan control area.

In a meeting held on 23.10.2018 at NRPC with the WTGs GSS/PSS level solution like
STATCOM was discussed. M/s Siemens would provide voltage relief graph which would be

superimposed on the system voltage profile at any S/s, If it matches with that provided by the
LVRT device then Siemens would explore further possibility of having LVRT devices.

10
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Siemens was also requested to explore any other alternative for their own WTG to make them
LVRT compliant. WTGs were requested to take up for “Pass-through tariff” under “change in
law” with SERC.

40™ TCC & 43" NRPC meeting: In the meeting it was advised to Rajasthan SLDC to
enforce the decision of 42" NRPC of not scheduling LVRT non- compliant WTGs
commissioned after the date as mentioned in the CEA (Connectivity Regulation) amendment
dated 15.10.2013.

CEA stated that SLDCs may file a petition with respective SERCs indicating problem being
faced by the WTGs in installation of LVRTSs.

MS, NRPC informed the TCC that NRPC along with Rajasthan SLDC, WTGs, OEMs is in
the process of finding economic way to ensure LVRT compliance

153" OCC meeting: RRVPNL representative updated that WTGs are in the process of
finding economic way to ensure LVRT compliance.
RRVPNL is requested to update.

System Protection Scheme (SPS) in NR

Revised System Protection Scheme (SPS) for 765 kV Agra-Gwalior line:

In 39™ TCC and 42" NRPC meeting: MS, NRPC informed that there were 2 issues
involved which needed to be discussed. One was for the utilization of CB signal from both
the ends (Gwalior and Agra) in the logic and the other was for incorporating additional 12000
MW load for load shedding in the already approved scheme.

Regarding the additional 1000 MW load, MS stated that the same has been identified and
were now pending at POWERGRID’s end for wiring with the logic.

POWERGRID representative informed that the material has been received at the site and for
2 locations viz. Dadri and Bhiwadi the scheme was almost completed. Regarding other
locations under the ownership of other utility, POWERGRID requested to provide the details
of nodal officers with whom they may coordinate. He further stated that, once the details of
the nodal officers were received, additional load of 1000 MW shall be wired within 02
months (tentatively by end of August 2018).

MS, NRPC assured POWERGRID of all possible support by the utilities and to provide them
with the list of nodal officers for each substation location identified for additional load
shedding.

Regarding the issue of utilizing CB from both the ends (Gwalior & Agra) in the logic of SPS,
MS, NRPC stated that even though the decision was already taken in NRPC/TCC forum, the
issue of booking the cost of the scheme was again raised in the OCC forum. To this,
Members expressed concerns and stated that once a decision has already been taken at
NRPC/TCC forum, the issue shall not be raised again in any sub-committee of NRPC.

11
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149™ OCC meeting : It was also informed that a report has to be submitted to CERC on the
status of implementation of the SPS scheme. Accordingly, CERC has been intimated the
current status of implementation and CERC has also informed that a mock testing for the
revised 765 kV Agra- Gwalior SPS will be carried out after integration of additional 1000
MW load shedding.

151% OCC meeting: POWERGRID informed that substations in Delhi, UP & Haryana were
completed and 7 locations in Punjab & 6 locations in Rajasthan were remaining which are
expected to be completed by October 2018. The mock testing for the Revised 765 kV Agra-
Gwalior SPS will be carried out in November, 18 as communicated to CERC. (only after
integration of additional 1000 MW load shedding that is to be carried)

152" OCC meeting: POWERGRID updated that the work will be completed in totality by
November end. He added that physical installation will be completed within this month and
testing of the 21 number of link will start thereafter.

NRLDC representative stated that the mock testing would be planned thereafter in the first
week of December, 2018.

In 40" TCC & 43" NRPC meeting: POWERGRID representative informed the following:

e Physical installation at DTPC completed at all the locations.

e Communication link of all hardware would be done by November, 2018.

e ROW issue on 765kV Gwalior-Satna for stretch of 25km is faced. Expected to be
resolved by December, 2018.

e Signal Extension to Sasan over OPGW from Agra has been completed. Repeaters
installation is in progress and expected by November, 2018.

e Mock testing would be done in January, 2019.

153" OCC meeting: POWERGRID updated that the connectivity work has been done on ten
stations and the work on the rest of stations of Rajasthan & Punjab would be will be
completed by 15.12.2018. He further ensured that as agreed in the 43" NRPC meeting they
will target to go ahead with the mock testing in 01/2019.

POWERGRID is requested to update.

SPS for ICTs at 765 kV Unnao sub-station:

144" & 145™ OCC meeting: UPRVUNL update: “Offer to incorporate the logic of SPS at
Anpara “D” is pending with BHEL. The efforts are underway to get the offer from BHEL.
The work is expected to be completed by 31.03.2018. The cost of the logic of SPS at Anpara
“D” is to be indemnified by UPPTCL”.

150" OCC meeting: It was informed that on continuous pursuance of matter with BHEL,

negotiated offer for SPS has been received from BHEL on 16.08.2018 (ANNEXURE 12 of
the MOM of the 150™ OCC meeting) and the order for the same shall be placed within a
week with completion target of September, 2018.

The copy of the LOI placed on BHEL is placed at Annexure 12 of the Agenda of the 151°
OCC meeting.
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12.3

151° OCC meeting:

UPRVUNL updated that order has been placed on M/s BHEL vide letter no 310/C&D-VI
/DTPP/T-1 dated 20.08.2018.The work is to be completed in around 40days. The cost of the
work would be 54.20 lac & UPPTCL has been intimated about the same.

152" OCC meeting: UPRVUNL updated that they will complete the work by November end.
UPPTCL representative stated that the work at their end and LANCO is complete and once the
UPRVUNL completes the work mock testing will be done. It was further added by
representative of UPRVUNL and UPPTCL that only action at Anpara D is pending and therefore
with the commissioning of scheme at Anapara D, entire scheme would stand commissioned.

153" OCC meeting: UPRVUNL updated that the work is under progress. BHEL they intimated
has given a list of MAX-DNA Hardware to be procured by department. The offer stands received
and procurement process is being done. He further added that BHEL is developing the software
logic of the SPS. As on date it is expected that the work would be completed by December 2018

UPRVUNL may update.

SPS for Kawai — Kalisindh - Chhabra generation complex:

146™ OCC meeting: RRVPNL updated as under:

“The communication scheme is being reviewed on PLCC/Optical fiber in place of earlier
GPS scheme as tripping time on GPS scheme was higher. Tender is likely to be floated by
5/2018.”

147" OCC meeting: RRVPNL representative intimated that feeder identification has been
done & tendering will be done shortly. He added that further communication scheme is being
reviewed on PLCC/Optical fiber in place of earlier GPS scheme as tripping time on GPS
scheme was higher. Tender is likely to be floated by May-18.

148™ OCC meeting: RRVPNL representative intimated that the Technical specification is
under preparation & communication link are under review. Tender is likely to be floated in
July 2018.MS NRPC expressed concern over inordinate delay & requested RRVPNL to take
up the issue with the communication wing expeditiously or else NRPC Secretariat will take
up the matter with higher management.

149" OCC meeting: RRVPNL representative intimated that the details from the
communication wing stand received. & the tender will be floated positively by next month.
He explained that the details of the OPGW involved have been accounted for in the details
received from the communication wing.
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150" occ meeting: RRVPNL representative intimated that the Technical Committee has
rejected the proposal on the basis that the reliability of the PLCC system proposed for the
load shedding at the time of outage of Kawai-Kalisindh units along with Anta—Phagi line is
not present. It was added by the Committee that till March 2019 the OPGW will be laid in the
entire network (12000 Kms) & the same can be used for the purpose.

MS NRPC requested RRVPNL to submit the written communication from their STU in this
regard.

151% OCC meeting: RRVPNL representative submitted the written communication from
their STU in this regard is enclosed at Annexure 12A of the MOM of the 151* OCC meeting
It has been intimated that the Technical specification for implementation of Automatic load
shedding scheme under SPS for Kawai Kalisindh generation complex is under process of
approval and the whole procedure till award of contract may be completed within 4-5 months
and complete implementation of above scheme may take further at least 6-7 months.

152" OCC meeting:RRVPNL representative submitted a letter from SE (Procurement-I),
RVPN, Jaipur Annexure-XI1 of the MOM of the 152™ OCC meeting, vide which it has been
intimated that the Technical specification for implementation of Automatic load shedding
scheme under SPS for Kawai Kalisindh generation complex is under approval. Further, it
was intimated that the contract will be awarded within 4-5 months and complete
implementation of above scheme may take further 6-7 months. SLDC Rajasthan
representative confirmed that Chabra STPS units have also been wired to the SPS.

153" OCC meeting: RRVPNL representative stated that the order will be placed in 1/2019

positively for completion of work in 6-7 months thereafter.
RVPNL is requested to update.

Automatic Demand Management System

Since 147" OCC utilities were being requested to update on the action plan & status of
implementation of the ADMS in their utility as it is mandatory requirement of IEGC.
Statewise status is as follows:

Punjab:

147" OCC meeting :

Punjab representative intimated that at SLDC level they were doing remote tripping for 96
locations. He added that the ADMS at 11 kV feeder level is to be implemented by
Distribution Company. He added that the Tender specification had finalized and it has been
targeted to be complete by 2020.

148™ OCC meeting :

Punjab SLDC representative stated that 26 locations remote tripping from SLDC has been
tested. Around 10 percent of the running load can be disconnected through these locations.
The latest status regarding implementation of ADMS by PSPCL is as under:

The matter of engaging a consultant for preparation of DPR of ADMS at balance location is
under consideration with the higher authorities and work of ADMS would be implemented
within stipulated time.
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TDDPL.: Fully Implemented

TDDPL representative stated that the ADMS system is working well in their organization as
per the latest regulations since last more than 5 years. He added that the scheme is also
working in Rajadhani & Yamuna Power distribution companies.

Rajasthan:

149" OCC meeting :

That approval of PSDF for STNAMS (Smart Transmission Network & Assets Management
System) project which is consisting of Automatic Demand Management System (ADMS)
functionality at the level of 33 feeders at EHV Substation of RVPN under SCADA / EMS
part of project has been received. Bid documents prepared and under final approval with the
CMD, RVPN. Bidding process will be initiated immediately on approval as above. Tentative
timeline is as under:-

1. Issue of NIT — June, 2018

2. Finalization of Tender / Purchase order issued — August, 2018

3. Proposed timeline to complete the work — 18 months from date of issue of LOI/NOA
Further, the Automatic Demand Management System (ADMS) functionality at 11 kV feeders
from 33/11 kV substation are under the jurisdiction of the Discoms and matter is being

perused with discoms authorities.
152" OCC meeting :

Rajasthan representative has also added that tender for Smart Transmission Network &
Assets Management System having ADMS part has been floated and Techno commercial bid
has been opened on 30.08.2018. Financial Bid has also been opened and financial bid
analysis is yet to be submitted for approval of WTD. Work order is expected to be placed by
December-18 after expiring of model code of conduct for assembly election in Rajasthan.

UP:

The remote operation of 132 kV feeders under ADMS has been done, but for the down below
network they have taken up the issue with the DISCOMs.

All utilities are requested to update.

Status of implementation of recommendations of Enquiry Committee on grid
disturbances on 30 & 31.7.2012

All the utilities were requested to update the information as per the letter enclosed at
Annexure 18 with the Agenda of the 146™ OCC meeting. The information has been submitted
by NTPC(NCR), BBMB, Punjab, Rajasthan, THDC, HPGCL, NPCIL, POWRGRID (NR-2
& NR-1), POSOCO & NHPC has been received.

All utilities other than mentioned above are requested to submit updated status at the

earliest.
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16.
16.1

16.2

16.3

17.

Planning, procurement and the deployment of Emergency Restoration System.

The updated status as per the 153 OCC meeting is enclosed as Annexure — Agenda
item no 15.

The guidelines have been issued vide which the Ministry of Power has directed that for 5000
ckt kms minimum 2 numbers of ERS are required (Annexure 16 of the MOM of the 150"
OCC meeting).
HPSEBL, Haryana, PTCUL & Rajasthan are requested to update. All other utilities are
again requested to review & update in view of the Annexure 16 of the MOM of the 150"
OCC meeting.

Cleaning and Replacement of porcelain insulators

Northern Regional power transmission lines are exposed to the high pollution levels along
their routes. Such pollution levels with the onset of the winter season, lead to the frequent
trippings and finally to breakdown and long outages of the transmission lines. These outages
make the grid weak, thereby endangering the grid reliability and security. Therefore, in order
to avoid/mitigate trippings of lines during foggy (smog) weather in winter season, preventive
actions like cleaning/washing of insulators, replacement to conventional insulators with
polymer insulators has been recommended and are being taken every year.

It being a regular activity, all the transmission licensees in the Northern Region are being
requested in monthly OCCM since the 148™ Meeting to plan insulator replacement work
from September 2018 onwards.

The meeting for cleaning and replacement work of conventional insulator was held on

15.10.2018. The minutes of the meeting stand issued vide letter dated 12.11.2018.

All utilities are requested to stick to the timeline as brought out in the meeting to mitigate fog
related trippings during winter season and to ensure proper submission of data regarding
progress of the cleaning/ replacement work in line with the discussions held in the meeting. It
is stressed that the cleaning of porcelain insulators in the polluted/fog prone area also be
taken up expeditiously.

The data as per MoM of the meeting stands submitted by POWER GRID (NR3),

BBMB, DTL, HVPNL, PSTCL.

All other utilities i.e POWERGRID(NR2&1), RRVPNL & UPPTCL are requested to
submit information as per MOM issued, failing which outages for cleaning/replacement
of insulator may not be approved. Further, the progress of the cleaning/ replacement
work completed may also be intimated.

Cyber Security Preparedness Monitoring

In the 37" TCC and 40" NRPC meeting held on 27" and 28" October, Chief Engineer IT,
CEA and Chief Information Security Officer, MoP, Sh. Vijay Menghani, gave a detailed
presentation on potential cyber threats for power sector, the agencies working on this aspect,
recent incidents of cyber attacks on and the action points to prevent the cyber threat. It was
stated that in view of increasing incidents of cyber-attacks and threat to the integrated grid
operation, all utilities need to monitor action being taken in regard to the following points
and report the status to respective Computer Emergency Response Teams (CERTS):

a. Appointment of organization-wise Chief Information Security Officers and its
status.
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19.

b. ldentification of organization-wise Critical Infrastructure and its status.
c. Preparation of organization-wise Crisis Management Plan and its status.
d. Status of Cyber Security Mock Drill activity in coordination with CERT-In.

e. Status of Training / Workshops on Cyber Security organized / participated by
power sector entities.

f. Status of action taken on CERT-In/ NCIIPC advisories.

The status of the information received from the following utilities: The information has
been received from NTPC, NHPC, Tata Power, THDC, PTCUL, NPCIL RAPS, NAPS,
PSTCL, DTL & PTCUL.

All other utilities (except from those mentioned above) were requested to update.

Requirement of Data for the GIS based Energy map being developed by Energy
division of NITI Aayog.

Geographical ~ Information  System  (GIS) based energy map for India
(https://vedas.sac.gov.in/powergis_main/index.jsp) is being implemented by NITI Aayog.
This would provide true locations of all energy resources including power plants and
transmission lines, etc. on a map of India which would be hosted on NITI Aayog’s website.
CEA is a designated nodal agency for collecting power sector data and accordingly power
utilities and DISCOMSs were requested to submit the requisite data to CEA for onward
transmission to NITI Aayog. The details required are - name, voltage level, capacity,
longitude and latitude of all s/s of 33 kV and above; longitude and latitude of origin and
terminating points of lines of 33 kV and above. DISCOMs and other power utilities are
requested to submit the requisite data to CEA through cedpd-cea@gov.in email id at the
earliest. The item is under follow up since the 147" OCC meeting held on 15.05.2018 at
NRPC Secretariat, New Delhi.

All SLDCs except Punjab are requested to take note and furnish the details at the
earliest.

TTC assessment considering temperature dependent rating of lines/terminal equipment
For conducting studies in PSSE for assessment of inter control area transfer capability,
POSOCO considers thermal ratings of lines as specified in CEA’s ‘Manual on Transmission
Planning criteria- 2013’ considering ambient temp. of 45°C for terminal equipment ratings of
both ends of the lines.

As there is a scope for considering temperature adjusted thermal ratings for these lines in the
PSSE studies, NRCE has decided to finalise the methodology for computation of
TTC/ATC/TRM taking into a/c variation in thermal capability of lines wrt variation of
ambient temp.

Therefore, POSOCO is in the process of populating the temp. adjusted thermal ratings in
these lines in the PSSE study case.

All STUs and transmission licensees are requested to furnish terminal equipment ratings at all
lines at 400kV and above for fully implementing the temp adjusted TTC to ensure that there
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is no gap in security assessment. The matter is under regular follow up since 152" OCC
meeting, still no data is received so far.
Members may update.

Expediting Construction of 132kV supply for railway traction substation for railway
electrification projects in states in NR region.

Ministry of Railways has accorded high priority to railway electrification projects for
reducing dependence on imported petroleum based fuel thereby enhancing energy security of
nation. However, it is observed progress of ongoing transmission line and substation works
being executed by SEBs is not matching with the targets for railway sections planned to be
commissioned on electric traction. It is found that the work of transmission line for 31
traction sub stations (UP 19, Haryana 5, Punjab 1, and Rajasthan 5 & J&K 1) is yet to be
completed. Further tender for transmission line work for 14 traction sub stations( UP
5,Haryana 2,Punjab 2, Rajasthan 5 ) is yet to be awarded and estimate forl0 traction sub
stations( UP 1,Punjab 2, Rajasthan 7 ) are yet to be received by Railways from respective
SEBs. The details are enclosed at Annexure — Agenda item no 20. Early commissioning of
transmission line works and substation across the nation is required, so as to harness
full potential of electrification.

Members are requested to take up the matter with concerned utilities to expeditious
completion of the transmission line works and substation and regularly update the
progress of the work in monthly OCC meeting.

Problem of excessive vibrations in GTs of Rihand Stage — 111 and Vindhyachal Stage-
IV during operation of Rihand - Dadri HVDC, on monopole mode with ground return.

148™ OCC meeting:
NTPC representative highlighted as under:

e Shifting of 2x500MW Rihand Stage-111 units (Unit# 5&6) from NR Grid to WR
Grid through Vindhyachal Pooling Station was successfully done on 28™ Nov’ 17
with coordination in real time between POSOCO, NTPC and POWERGRID
(WRTS-II).

e With Rihand stage-I1l units connected to Vindhyachal Pooling Station, problem of
excessive vibrations in GTs of Rihand stage Il (and Vindhyachal Stage-1V also) has
been observed whenever Rh- Dadri HVDC is run on single pole in ground return
mode. The observations during the period 27" Nov’17 to 5™ March’18 at Rihand is
enclosed in the attached sheet (ANNEXURE AA of the Additional Agenda OCC
148™ Meeting).

e The issue was briefly discussed in the 142" OCC Meeting against agenda point no
18 and where it was decided that system study was required to be done to further
deal with this problem. Previous experience of NTPC in this regard was also sought
which was subsequently provided to NRLDC by Rihand station.
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23.

e It is apparent that DC current passes through these GTs during above situation which
is detrimental for the GTs and which may lead to their failure.
e It is therefore requested that a solution may kindly be arrived to deal with the above
situation at the earliest.
The issue was deliberated in light of the discussions held earlier in the 142" OCC meeting
NTPC was requested to check transducer at Vindhyachal end as there was huge mismatch in
MVAr and also get assessment of earthing system at Rihand done. Further it was decided that
as per decision in the 38™ TCC & 41% NRPC meeting the committee will look into resolving
the issue.

Nominations from CEA, CTU/ POWERGRID, NTPC,POSOCO were received and the first
meeting of the committee (Minutes attached at Annexure -Agenda item no. 21) was held
prior to the 152" OCC meeting .

CTU (POWERGRID) and NTPC are requested to update the progress.

Validity of OCC approved Outage for Availing actual Shut down (Agenda from
POWERGRID)

As per existing practice the shutdown of planned nature, approved in one OCC are valid to be
availed for next two months, depending on the site/ system constraints.

Recently NLDC rejected to consider the s/d approval for some 765kv bays & ICTs requested
in early Dec'18, which were approved in 152nd OCC meeting for the month of Nov'18, this
resulted in wastage of all the efforts mobilized for essential maintenance of Grid Equipment
and loss in time and money as well.

It may please be appreciated that maintenance of grid elements is necessary for the safety and
security of the grid network and we are committed for maintaining the healthiness of our grid
network accordingly.

Necessary cooperation in facilitation of such shut down should therefore be extended from
NRLDC/NLDC in the interest of system healthiness as per existing practice.

Members may deliberate.

Islanding scheme of Delhi

Following the massive grid disturbance occurred in the grid on 30" & 31% July 2012, the
Islanding Scheme was envisaged to take care of the essential load of Delhi in the event of
occurrence of such events. The Islanding Scheme has been revised from time to time
depending upon the load generation scenario. Revised Islanding Scheme of Delhi was
discussed in detail in 32" PSC held on 30.11.2016 and was found to be in order. The same
was also approved in 35" TCC & 39" NRPC.

153" OCC:

POWERGRID intimated that the 400/220 kv Tughlakabad Substation stands commissioned
and the necessary action can be taken for implementation of the revised islanding scheme.
DTL representative stated that as per revised scheme the isolation is to be done now at
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Tughlakabad S/s. He added that the matter is being taken up with the OEM for providing the
new panel. However, it will take 3-4 Months hence a temporary arrangement is proposed to
be done in the relays of POWERGRID at Tughlakabad S/s so that the isolation can be done in
case of any problem.

MS NRPC stated that the issue may be resolved at the earliest as December month is very
crucial as Grid disturbance are expected in this period. He further added that the time frame
in which the arrangement would be made be reported so that GM division can be intimated
accordingly.

POWERGRID and DTL may update.

Electricity Generation Program FY 2019-20

State wise demand projection and generation outage plan for FY 2019-20 has been forwarded
to OPM Division CEA. The same is attached as Annexure — Agenda item No. 24.

Members are requested to intimate discrepancy (If Any).
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PART B: NRLDC

Reliability issues in the grid

Rajasthan: 400kV Anta-Kota having twin moose conductor was synchronized on
09.07.2018. It remains heavily loaded as all remaining 400kV lines connected at Anta are
transferring power to Anta. Thus, loading of this line remains in range of 800-900MW and
pose serious threat in case of other tripping in this area.

In 153 OCC meeting, suggestion based on simulation study was presented by NRLDC to
lower the loading on this line. It was suggested that the main bays of Anta-Kota and Chhabra-
Anta are kept open so that the power flows directly from Chhabra to Kota bypassing Anta
substation. As per information available, same was incorporated from 26" Nov’18.

Graph showing the flow on Anta-Kota and Chhabra-Kota is attached as Annexure-1. It can
be observed from the graph that the flow on Chhabra-Kota was in the range of 300-500 MW
whereas, it was 600-1000 MW on Anta-Kota. However, after one week, the main bays of
Anta were closed and the flow on Anta-Kota is high again.

It is important to note that 400 kV Kota-RAPP C, 400 kV Kota-Merta and 220 kV Kota-
Bhilwara lines have been opened on few occasions to control the loading on Anta-Kota line.
It is also important to note that this high loading (>800MW) for the line is generally observed
for only 2-3 hours in a day.

This complex already has several reliability issues like N-1-1 non-compliance at 765 kV
Anta-Phagi lines, N-1 compliance issue at 765/400 kV Phagi ICTs (graph attached at annex-
1) during high loading period. Hence, opening of 400 kV lines for power regulation at the
time of high generation in this complex may pose threat to the grid security.

Apart from this, when Chhabra Supercritical would be fully commissioned (2*660MW),
loading of 400kV Anta-Kota would rise further. Thus, there is need for more concrete
solution to this issue of high loading of 400kV Anta-Kota.

Only single ICT is available at Rajwest, Chhabra and Kalisindh.

UP: In case of N-1 contingency of 765kV Bara-Mainpuri ckt-2 whole generation of Bara
TPS (3 x 660 MW) and Meja (2x660MW) (one unit commissioned) is difficult to evacuate
through 400kV Meja-Allahabad D/C & 400kV Meja- Rewa Road D/C lines and this poses
challenge to evacuation of Bara & Meja TPS. Under full generation scenario at Bara
(3*660MW) and Meja (2*660MW), total of nearly 3000MW would be under threat due to
evacuation issues. Also, under N-1-1 contingency of 765/400kV Bara ICT and 765kV Bara-
Mainpuri S/C, no generation can be evacuated from Bara. Commissioning of 765kV Bara-
Mainpuri ckt 1 needs to be expedited. Commissioning of 765kV Hapur-Mainpuri line
would provide additional evacuation path for 765kV Mainpuri (apart from 765kV Mainpuri-
G. Noida) under N-1 contingency of 765/400 ICT at Mainpuri and hence needs to be
expedited.

Early commissioning of 765kV Anpara D-Unnao S/C would help to reduce the loading of
400kV Anpara-Sarnath D/C, Anpara-Obra & Anpara-Mau.

N-1 non-compliance at Azamgarh ICTs
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Deviation by NR states

NRLDC/NRPC has been advocating continuously to state utilities for portfolio management
in advance so that deviations remain within permissible limits in real time. It has been
discussed in number of previous meeting that load forecast should be carried out accurately
and subsequently states shall plan their load generation balance. Deviation of NR utilities is
being shown in every OCC meeting to sensitize the issues on regular basis still it has been
observed that NR utilities are over/under drawing from the Grid on various instances.
Deviation Graph for Nov-Dec’18 (10th Nov-10th Dec’18) is enclosed at Annexure-2.

Major observations:

1. Rajasthan, Himachal Pradesh, J&K and Haryana were seen to be overdrawing most
of the time.
2. Uttar Pradesh had over drawl for considerable portion of the time.

This trend was also observed in Aug-Nov’18 when same was presented in OCC meetings.
However, more stringent actions are required by states. States are requested to provide
reasons for these deviations and actions being taken by them to avoid such deviations in
future.

Members may please like to discuss.

Requirement of power flow and dynamics data for modelling of units as per various
CEA /CERC regulations

At the time of commissioning of units, the details of the dynamic parameter of generator,
exciter, stabilizer, and governor should be submitted to NRLDC. The Governor and Power
System Stabilizer actions shall be properly tested and tuned and a report on the results of
above testing including PSS tuning, frequency response shall be shared with NRLDC/NRPC
before the units are declared under commercial operation.

It is well known that many new renewable (solar and wind) generators are being
commissioned especially in Rajasthan state control area. Although details about capacity of
solar and wind generators connected have been provided by Rajasthan, but for modelling the
same, generator parameters are also required. Performance of wind generators during
dynamic conditions including low voltage ride-through could also be tested using simulation.
Therefore, it is also requested to provide parameters and dynamic details of these generators
for power flow as well as dynamic modelling. Format for providing wind generator
modelling data is attached as Annexure-3.

POSOCO is undertaking dynamic modelling of system for present and future scenarios to
understand system behavior under high RE scenario. For development of proper models,
complete and accurate dynamic data of all generators is required. Further, dynamic data is
required for simulating different scenarios to understand the dynamic response of the system.
Status of present data at NRLDC submitted by generators is attached as Annexure-4.

22
Agenda of 154™ OCC meeting



Utilities are requested to kindly submit the required data to NRLDC/NRPC as soon as
possible for compliance to CEA/CERC regulations. If there are any changes to model
parameters for Exciter, Governor & Stabilizer that also may be intimated.

Members may like to discuss.

SCADA display for monitoring of temperature and humidity from stations

Weather monitoring has been very significant in assessing the forecasted load in short term /
long term period basis and therefore helps in better load portfolio management. During
winter, sudden rainfall, snowfall, hailstorm, fog, cold wave etc. is very common phenomena
and these directly affect the load pattern. Therefore, weather monitoring is a good indicator
for load behavior and helps in forecasting the load. IMD developed dedicated website for
Northern region (link: http://amssdelhi.gov.in/NRLDC/main/MAIN.html) is highly effective
in weather monitoring and can be utilized by utilities. Apart from this, day ahead weather
forecast issued by IMD is also helpful to assess the load pattern for upcoming days.

In 151% and 152" OCC meetings, it was highlighted that SLDCs/ RLDC are having SCADA
display for monitoring of temperature and humidity from stations. However, temperature and
humidity data from most of the stations is not available or either suspect. The temperature
and humidity data is especially useful during winter months to identify fog affected areas.
This issue was also highlighted last year during winter months; however, actions are yet to be
taken. Telemetry of temperature and humidity available at NRLDC is attached as Annexure-
5. Utilities are requested to take steps to ensure correct and reliable temperature and humidity
data at NRLDC/SLDCs.

Members may like to discuss.

Reactive power management in the grid

i. Reactor utilization:

a. Updated list of bus reactor, its availability and data at control centers.

b. Update list of lines whose line reactor can be switched as bus reactor on opening of such
lines. A list of lines wherein there is a provision of such switching (including those for
which confirmation from the respective utility is pending) was attached at Annexure-4 of
additional agenda of 153 OCC meeting. As per the current list:

No. of transmission lines | Total no. of LRs having | Total no. of LRs that have
having LRs with provision | provision to be used as BR | the confirmation by utilities
to be used as BR for the usage as BR

115 147* 95*

(figures to be revised, data received from NR-1)

Utilities were requested to confirm whether line reactors can be used as bus reactor in 151%,
152" and 153 OCC meeting as well; however, information is only received from
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POWERGRID NR-1. Respective constituents are requested to confirm the same as soon
as possible to utilize it for voltage regulation.

Further, it was discussed that since in winter months high voltages are observed frequently
and many lines are opened for voltage regulation. So, utilities shall try to ensure that line
reactors which can be charged as bus reactor are taken in service under outage of line.
Additionally, list of lines that may be/ are opened to control high voltages where the
provision of using line reactor as bus reactor could be extended is attached as Annexure-6
(prepared based on data available at NRLDC). Utilities are requested to provide their
feedback on the list provided.

Apart from this, utilities may provide details of lines wherever provisions can be made to use
line reactor as bus reactor on opening of lines so that such reactors can be used for voltage
regulation as per grid conditions.

Members may like to discuss.
ii. Reactive power performance of generators

It was agreed in previous OCC meetings that states shall also develop MV Ar vs voltage plots
for generators under their jurisdiction. This would also help to improve telemetry of MVAr
data and more reliable MVAr vs voltage plots would be available. States and generators shall
also develop MVAr vs voltage plots at their end so that MVAR data at generation voltage
(LV side of GT) is used which would also take care for MV Ar absorption in GT.

MS NRPC had suggested that MW vs MVAr plots for generators be developed so that their
operation based on capability curve be also assessed. An example for MW vs MVAR and
Voltage vs MVAR graph developed for three units of Talwandi Saboo is attached in
Annexure-7.

Reactive power response in respect of MVAr vs Voltage for past 30 days as per NRLDC
SCADA data were presented in the meeting (attached as Annexure-7). It has been observed
that there are margins available as per capability curves for most of the generating stations. In
addition, telemetry (sign and magnitude of MVAR) of various generating station is yet to be
corrected. The matter has been discussed in numbers of OCC/TCC meetings, still actions are
to taken. Based on available data, MV Ar performance of generators is shown below:

Rihand: | Absorbing up to 250 MVAr

Singrauli: | Absorption up to 170 MVAr and generation up to 50 MVAr

Dadri-Th: || e absorbing MVAr)

Generating and absorbing in range of 220 to -50 MV Ar(although line data suggest

Jhajjar: | Generating and absorbing in the range of 50 to -230 MV Ar

Unchahar: | .
improvement)

Absorption and generation -70 to 70 MVAr (MVAr response needs

Anpara-C: improvement)

Generating up to 100 MVAR most of the time (MVAr response needs

Bara TPS: | Generating up to 100 MVAR most of the time (data needs check)

Lalitpur | Absorption and generation -100 to 100 MVAr (MVAr response needs

TPS: | improvement)
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Absorption and generation -50 to 50 MVAr (MVAr response needs

Anpara-D: | .
improvement)
Anpara | Absorption and generation -100 to 100 MVAr (MVAr response needs
TPS: | improvement)
CLP .
- — . | Absorbing -270 to -100 MV Ar
Jhajjar:
. | Absorption and generation -200 to 100 MVAr (MVAr response needs
Khedar: | .
improvement)
Kawai: | Absorption upto 200 MVAr
Suratgarh: | Absorption and generation -70 to 100 MVAr (Telemetry not reliable)
Chhabra: | Absorbing up to 200 MV Ar
Rajpura: | Absorption up to 450 MVAr

It is requested that states and generators shall also develop MW vs MVAR and Voltage vs
MVAR plots at their end so that their operation based on capability curve be also assessed.

Members may like to discuss.

Frequent forced outages of transmission elements
The following transmission elements were frequently under forced outages during the month

of Nov’18:

S No. of

Nd Element Name forced Utility/SLDC

' outages

1 | 765 kV Meerut(PG)-Moga(PG) 5 POWERGRID
2 | 400 kV Aligarh(UP)-Panki(UP) 3 UP
3 | 400 kV Anpara(UP)-Obra(UP)-Sultanpur(UP) 3 UP
4 | 400 kV Azamgarh(UP)-Gorakhpur(UP) 3 UP
5 | 400 kV Bareilly(UP)-Unnao(UP) ckt-1 3 UP
6 | 400 kV Chamera II(NHPC)-Kishenpur(PG) 3 POWERGRID/NHPC
7 | 400 kV Kishenpur(PG)-New Wanpoh(PG) ckt-1 3 POWERGRID

The complete details are attached at Annexure-8. The frequent outages of such elements
affect the reliability and security of the grid. Hence, Utilities are requested to look into such
frequent outages and share the remedial measures taken/being taken in this respect.

Members may like to discuss.

Multiple element tripping events in Northern region in the month of Nov’18:

A total of 14 grid events occurred in the month of Nov’18 of which 3 are of GD-1 category.
The preliminary report of all the events have been issued from NRLDC. A list of all these
events along with the status of details received by 06-Dec-18 is attached at Annexure-9.

Further, despite persistent discussions/follow-up in various OCC/PCC meetings, the
compliance of the regulations is still much below the desired level.
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Maximum Fault Duration is 4000ms in the event of multiple element tipping at Aligarh(UP)
substation on 06™ Nov 2018 at 18:13hrs.

Delayed clearance of fault (more than 100ms for 400kV and 160ms for 220kV system)
observed in total 4 events out of 14 events in the month.

Members may take expeditious actions to avoid such tripping in future and discuss the same.
Moreover, utilities may impress upon all concerned for providing the Preliminary Report,
DR/EL & Detailed Report of the events in line with the regulations.

Members may like to discuss.

Details of tripping of Inter-Regional lines from Northern Region for Nov’18:

A total of 3 inter-regional lines tripping occurred in the month of Nov’18. The list is attached
at Annexure-10. The status of receipt of preliminary reports, DR/EL within 24hrs of the
event and fault clearing time as per PMU data has also been mentioned in the table. The non-
receipt of DR/EL & preliminary report within 24hrs of the event is in violation of various
regulations. As per regulations, all the utilities shall furnish the DR/EL, flag details &
preliminary report to RLDC/RPC within 24hrs of the event. They shall also furnish the
detailed investigation report within 7 days of the event if fault clearance time is higher than
mandated by CEA (Grid Standard) Regulations.

In 153" OCC meeting, it was discussed that improvement in DR/EL reporting has been
observed mainly due to data sent by constituents in respect of SoPR. It was requested to the
constituents that Flash report/Preliminary report along with remedial measure taken may also
be accompanied with DR/EL sent by constituents. However, it has been observed that in the
trippings occurred in Nov’18 also, though the DR/EL received in two cases, Flash report has
not been received for any case of tripping.

Members may please note and advise the concerned for taking corrective action to
avoid such trippings as well as timely submission of the information.

Mock black start exercise in NR:
As per Indian Electricity Grid Code (IEGC) clause 5.8(b) “Mock trial runs of the procedure
for different sub-systems shall be carried out by the Users/ CTU/ STU at least once every six
months under intimation to the RLDC”.

Mock Black-start exercise of power stations are therefore needs to be carried out in-
order to ensure healthiness of black start facility. The winter months are off peak hydro
period and therefore good time to carry out such exercises.

The schedule of mock exercise along with current status is as follows:

Hydro Power Stations:
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Date

Revised

Name of stations

Remarks

Date
NHPC reported to intimate date separately.
18-Oct-18 NA Kishanganga (new plant) It is proposed to carry out the exercise with
Uri, L.Jhelum, Pampore and U. Sindh.
Exercise was not successful. It is proposed
24-Oct-18 NA Malana-2 to carry out the exercise again with AD
Hydro.
26-Oct-18 | 15-Jan-19 | Dhauliganga Revised date by NHPC
Exercise carried out successfully. However,
2-Nov-18 NA Salal due to less load on account of bad weather,
frequency kept on varying and island could
not be synchronized with grid.
13-Nov-18 | 21-Jan-19 | Nathpa Jhakri & Rampur Revised date by SIVNL
Uri-1, Il HEP, Lower To be carried out after 15-Dec-18 due to
16-Nov-18 Jhelum HEP, Pampore load management by J&K and shutdown of
GT’s & Upper Sindh 400kV Amargarh-Uri-1 ckt-2.
19-Nov-18 Budhil To be carried out after 15-Dec-18.
28-Nov-18 Chamera-3 To be carried out after 15-Dec-18 as per
Chamera-3 request.
NHPC confirmed. Date revised by J&K.
30-Nov-18 | 6-Dec-18 | Sewa-2 Exercise was partially successful. Unit went
under emergency stop twice.
Exercise was partially successful. Large
variation in frequency observed in islanded
3-Dec-18 NA Chamera-1 & Chamera-2 | operation with Chamera-1. Chamera-2 unit
could not be able to synchronize to the
island.
: NHPC confirmed. HP revised the date. To
11-Dec-18 Parbati-3 be carried out after 15-Dec-18.
As reported by NHPC, Power House shall be
14-Dec-18 Bairasiul under complete shutdown since 01/10/2018
for R&M of power house.
19-Dec-18 Koteshwar il)ant revised date. To be carried out in Jan-
28-Dec-18 AD Hydro
4-Jan-19 Tehri
8-Jan-19 Karcham Wangtoo &
Baspa
11-Jan-19 Koldam

* Mock black-Start exercise not carried out during Year 2017-18.

Mock black-Start procedure circulated during last exercise/ previous year may be used. The
unit selection may be changed from the one taken during last year exercise.

Mock black start exercise of Gas power stations viz. Auraiya, Dadri, Anta also to be carried
out. In 153 OCC meeting, NTPC informed that Procedure in line with Dadri GPS needs to
be prepared for other gas stations as well. NTPC is requested to provide information on

above.
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As requested in 152" OCC meeting, SLDC’s may also carryout mock black-start of station in
their respective control area & inform the tentative dates to the OCC as well as outcome of
these exercises. The proposed Hydro Power Stations to undergo the exercise are as follows:

S. NO. Utility Hydro Power Station Installed Capacity(MW)
1 Baglihar 3x150
2 Baglihar stage-2 3x150
3 J&K Lower Jhelum 3x35
4 Upper Sindh 2x11+3x35
5 Sainj 2x50
6 Larji 3x42
7 Bhabha 3x40
8 HP Malana -I 2x43
9 Baspa 3x100
10 Punjab Anandpur Sahib 4x33.5
11 Ranjit Sagar 4x150
12 Mahi-1&II 2x25+2x45
13 Rana Pratap Sagar 4x43
14 Jawahar Sagar 3x33
15 Gandhi Sagar 5x23
16 Rajasthan Dholpur GPS 3x110
17 Ramgarh GPS 1x35.5+2x37.5+1x110
18 Rihand 6x50
19 Obra 3x33
20 i Vishnuprayag 4x100
2l Srinagar (Alaknanda) 4x82.5
22 Gamma Infra 2X76+1x73
23 Shravanti 6X75
24 Ramganga 3X66
25 Chibro 4x60
26 Uttarakhand Khodri 4x30
27 Chilla 4x36
28 Maneri Bhali-1&11 3x30+4x76
29 IP Extn GTs 6x30+3x30
30 Delhi Pragati GPS 2x104.6+1x121.2
31 Rithala 3x36
32 Haryana Faridabad GPS 2x137.75+1x156.07

During last winter, SLDCs had been requested to carry out mock drills and share their
experiences. However, the information was received from HP (Sainj, Baspa) and Rajasthan
(only schedule of exercises) only. The information may please be shared by SLDCs and
program for this year’s mock black start exercises shall also be shared.

SLDCs shall submit the reports of black start exercise in their respective control area. SLDCs
may also identify further generating stations/unit for black start exercise.

Members may please discuss.
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10.

11.

Revision of document for Reactive Power Management and System Restoration
Procedure for Northern Region:

Reactive Power Management document and System Restoration Procedure for Northern
region is due for revision. The last updated document link has already been shared with the
constituents.

In 153 OCC meeting, constituents were requested to provide feedback, suggestion and
updated information by 15" December 2018.

The following is the status of details received as on 06-Dec-18:

) . Data Received .
Data Received from| Data Not received from Oy Data Not received from
THDC Malana-I| HP NHPC Delhi ISJVN
Rosa-Reliance Adani &K Rajasthan HP
NHPC up APCPL Rosa (Reliance) J&K
POWERGRID NR-1 |Delhi UAYPEE Greenko Budhil |[Malana-|
POWERGRID NR-2 [NTPC POWERLINK NTPC JAYPEE
SIVNL Punjab PRTCL POWERGRID _ |POWERLINK
AD Hydro Railway Shree Cement Railway PKTCL
Greenko Budhil _ |Haryana Rajasthan up Shree
Cement
Karcham (JSW) Uttarakhand |Malana-I Uttarakhand _ THDC
BBMB Others... BBMB KJE;r\'r':Vham
Chandigarh (JSW)
Chandigarh IAD Hydro
Haryana IAPCPL Malana-ll
POWERGRID- -
Adani Others...
NR3 .
Haryana Punjab
NPCIL NPCIL

Constituents are requested to provide the updates by 15" December 2018.

Member may discuss.
Opening of 400kV Bareilly(PG)-Bareilly(UP) line-1 without NRLDC code

400 kV Bareilly PG & 765 kV Bareilly stations RTU data were suspect since 12:00 hrs of 05
Nov 2018 despite healthy communication link. After persuasion from NRLDC, data of
Bareilly 765 kV was restored at 16:50 hrs except data of 400kV Bareilly —Bareilly line #1.
The screenshot of 400 kV side of 765 kV Bareilly PG station is attached as Annexure-1.
From the Annexure 1, using Bus summation methodology, it can be seen that power flow of
400KV Bareilly —Bareilly line #1 is zero and line seems to be out of service. At 17:45 hrs
power flow of Bareilly —Bareilly line #2 reduced to half (100 MW) (trend is attached as
Annexure-I1) and at 17:50 hrs data of 400 kV Bareilly PG & 765 kV Bareilly RTU started
reporting to NRLDC.

From above, it can be inferred that RTU data of both the stations was deliberately disabled
and the line was kept out of service from 12:00hrs to 17:50 hrs without any intimation to
NRLDC. Which is violation of IEGC clause no 5.2(c).

It is requested to furnish the proper reason and details of this incident.

Members may please like to discuss.
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Opening of 400 kV Bus B at Dadri without NRLDC code on 21-11-2018

Shutdown of HVDC Rihand-Dadri Pole- | along with 400 kV Bus B at Dadri was requested
w.e.f 21-11-2018. Consequently, while issuing the code for S/D, it was specifically told that
only Pole-1 is to be taken under S/D for which CPCC agreed over phone. Further, it was also
communicated to CPCC that request for S/D of Bus B is under process and would be given in
due course of time based on grid conditions. However, Bus B was taken out of
service without taking code from NRLDC. This is a violation of IEGC clause 5.2(C) .
Further, it was requested to furnish the proper reason and details of this incident, but the same
has not been furnished.

Members may please like to discuss.
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Annexure 4

MU MW
State Jan-19 Jan-19
Availability 115 300
Requirement 115 260
Chandigarh Surplus/Shortfall
(MU) 0 40
Surplus/Shortfall
(%) 0.0% 15.4%
Availability 3540 5660
Requirement 2150 4540
Delhi Surplus/Shortfall
(MU) 1390 1120
Surplus/Shortfall
(%) 64.7% 24.7%
Availability 5450 8200
Requirement 3800 7884
Haryana Surplus/Shortfall
(MU) 1650 316
Surplus/Shortfall
(%) 43.4% 4.0%
Availability 1020 2120
Requirement 880 1710
Himachal | Surplus/Shortfall
Pradesh | (MU) 140 410
Surplus/Shortfall
(%) 15.9% 24.0%
Availability 760 1760
Requirement 1710 2980
Jammu & | Surplus/Shortfall
Kashmir | (MU) -950 -1220
Surplus/Shortfall
(%) -55.6% | -40.9%
Availability 4937 7549
Requirement 3600 6760
Punjab Surplus/Shortfall
(MU) 1337 789
Surplus/Shortfall
(%) 37.2% 11.7%
Availability 8553 11730
Requirement 6963 12499
Rajasthan Surplus/Shortfall
(MU) 1589 -769
Surplus/Shortfall
(%) 22.8% -6.2%




Availability 10605 16770
Requirement 11160 17500
Uttar Surplus/Shortfall
Pradesh | (MU) -555 -730
Surplus/Shortfall
(%) -5.0% -4.2%
Availability 1040 1970
Requirement 1290 2180
Uttarakhand | Surplus/Shortfall
(MU) -250 -210
Surplus/Shortfall
(%) -19.4% -9.6%
Availability 36020 54088
Requirement 31668 52100
Total NR Surplus/Shortfall
(MU) 4352 1988
Surplus/Shortfall
(%) 13.7% 3.8%




Annexure-7

Government of India
[EEGEEIEE]
Ministry of Power
s ety faega afafa
Northern Regional Power Committee

No. NRPC/OPR/104/06/2018/ 1 29 2.6 - co Dated: 06.11.2018
To,
As per List attached

Subject: - System Study for Capacitor Requirement in NR for the year 2019-20-
Non-submission of data-regarding.

Sir.

[n 38" TCC and 41 NRPC meeting, it was decided to get the capacitor
requirement study for Northern Region conducted by CPRI (at 11/33 kV level) so as to
obtain the net requirement of capacitor in each state. In the subsequent OCC meetings
all Members were requested to ensure timely submission of the data through STU/
SLDC in the format proposed by CPRI so that the study for 2019-20 may be carried out
in stipulated time frame,

The Members had certain reservations about the format prepared by CPRI for
collection of data which were modified as per the comments of the Members. The steps
for compilation of data were also explained (video of the same available on
https://voutu.be/QTXx7owPF3¢) to the Members in the 150" OCC meeting.

However, despite our regular follow-up in the OCC and NRPC meetings. the data
in the formats as agreed and explained in the 150" OCC meeting has NOT been
received so far in respect of your utility. This matter was again taken up in recently
convened TCC/ NRPC meeting of NRPC.

Therefore, it is requested that the matter may be looked into and the officers
concerned may kindly be directed to compile and submit the data to NRPC through
STU/ SLDC to facilitate System Study for Capacitor Requirement in Northern region
for the year 2019-20 at the carliest so as to utilize the PSDF funds for the subject cited
scheme ol the utilities of Northern region.

Sincerely,
_A—- 'vv\\:
A T

(M A K P Singh)
Member Secretary, NRPC

18-1, 1Tz SHA 392 W1, F2410591 7774, A% (eal- 110016 %H.011-26513265 FaT 011-26865206 -0+ ms-nrpc@nic.in Ta9TIZ. www._nrpc.gov.in
18-A, Shaheed Jeet Singh Marg, Katwaria Sarai, New Delhi-110016 Phone: 011-26513265 Fax: 011-26865206 e- mail: ms-nrpc@nic.in Website: www.nrpc.gov.in
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List of addressee

1. DISCOMs
State Name Fax No. Address
Discom 0145- Managing Director,
AVVNL 2644550
Rajasthan (Director Ajmer Vidyut Vitran Nigam Ltd.
Finance) Vidyut Bhawan, Makarwali Road,
Makarwali, Ajmer-305004
Discom 291- Managing Director,
JdVVNL 2517896
Rajasthan Rajasthan Jodhpur Vidyut Vitran Nigam Ltd.
New Power House, Industrial Area,
Jodhpur-342003
Discom 0141- Managing Director,
JVVNL 2740253
Rajasthan Jaipur  Vidyut Vitran Nigam Ltd.
51/256, Tonk Rd, Sanganer, Sector-35.
Pratap Nagar. jaipur - 302033
Discom 011- CED,
BRPL 29564400
Delhi BSES Rajdhani Power Ltd.
BSES Bhawan, Nehru Place, New delhi-
110019
Discom 011- CEO,
BYPL 26419833
Delhi Delhi BSES Yamuna Power Ltd.
Shakti Kiran Building, Ground floor,
Main Road. Karkardooma, Delhi-110092
Discom 0r1- CEQ,
TPDDL 27468042
Delhi Tata Power Delhi Distribution Ltd.
NDPL House. Hudson Lines Kingsway
Camp Delhi-110009
Discom 0562- Managing Director,
DVVNL 2605465
Dakshinanchal Vidyut Vitran Nigam Ltd.
Uttar Urja Bhawan, Nh-2 (Agra- Delhi bypass
Pradesh Road). Sikandra, Agra-282002
Discom 0522- Managing Director,
MVVNL 2208769

Madhyanchal Vidyut Vitran Nigam Ltd.




State Name Fax No. Address
Up Head  Office  4-A,Gokhale  Marg,
Lucknow, Uttar Pradesh-226001
Discom 0542- Managing Director.
PuVVNL 2319439
up Purvanchal Vidyut Vitran Nigam Ltd.
PuVVNL, DLW Bhikharipur, Varanasi-
221004
Discom 0522- Managing Director,
PVVNL 2287827
UP (Chairman) Pashchimanchal Vidyut Vitran Nigam
Ltd. Urja Bhawan, PVVNL, Victoria
Park, Meerut-250001
Discom 0512- CEQ;
KESCL 2530890
up Kanpur  Electric  Supply Co. Ltd
Electricity Vidyut Board. Civil Lines,
KESA House, Kanpur... Uttar Pradesh
Discom 2601827/26 | Managing Director,
DHBVNL 05465
Haryana (Head Dakshin Haryana Bijli Vitran Nigam
Office) Vidyut Sadan, Vidyut Nagar, Hisar-
125005.... Gurgaon, Faridabad
Haryana _
Discom 0172- Managing Director,
UHBVNL 2563094
Haryana Uttar Haryana Bijli Vitran Nigam Ltd.
Vidyut Sadan, Plot No. C16, sector-6
Panchkula, Haryana
Discom 0191- Development Commissioner,
PDD J&K 2549335
J&K Power Development department,
Civil Secretariat J&K
Discom 0175- Managing Direclor,
PSPCL 2213244
Punjab Punjab (Director Punjab State Power Corporation Ltd.
Finance) L )
PSEB Head Office, The Mall, Patiala
Discom 0135- Managing Director.
Uttarakhand | UPCL 2763821

Uttrakhand

Uttrakhand  Power Corporation Ltd.
Corrporate Head Quarter-Victoria Cross




State Name Fax No. Address
Vijeyta Gabar Singh Urja Bhawan,
Kanwali  Road, Balliwala Chowk.
Dehradun-248001
Discom 0177- Managing Director,
Himachal HPSEB HP | 2801675
Pradesh Vidyut Bhawan, HPSEB Ltd., Shimla-
171004
Discom 0172- Superintending Engineer,
Chandicath U.T. 2740505
RS Chandigar 4th  Floor. UT Secretariat, Sector-9,
h Chandigarh
2. State Transmission Utility
Designation STU Fax No.
CMD PSTCL 0175-2213199
CMD Delhi Transco Ltd.. New | 011-23234640

Delhi.

Managing Director

Haryana Vidyut Prasaran
Nigam Ltd.. Panchkula

0172-2560640

Managing Director

H.P. Power Transmission
Corporation Ltd., Shimla

0177-2832384

Chairman
Director

&  Managing

Rajasthan Rajya Vidyut
Prasaran ~ Nigam  Ltd.
Jaipur

0141-2740168

Chairman
Director

&  Managing

U.P. Power Transmission
Corporation Limited

Managing Director

Power Transmission
Corporation of
Uttarakhand Limited

(PTCUL), Dehradun

0522-2287792

01

2

764496

(F%]
h

Chief Engineer

Electricity Department,
UT of Chandigarh,

0172-2637880




3. SLDCs of Northern Region

Designation State SLDC Fax No.

Chief  Engineer, Engg.

Deptt. (Electrical), Chandigarh 0172-2740276

Chief Engineer PSTCL 0175-2365340

CE (SO & SLDC) HVPNL 01722560622
~ Chief Engineer Shimla 0177-2837649

Chief Engineer (SO) PDD J&K 0191-2476213

Executive Director

Delhi Transco Limited

01123221069/23236462

Chief Engineer PTCUL 0135-2530336
Chief Engineer Jaipur 0141-2740920
Director LUPFTCL 0522-2287880,2288736




Follow up issues from previous OCCMs

ANNEXURE 9

SNO Description Details STATUS TO BE UPDATED
of Agenda
point
1 Monitoring of The latest status of the schen_1es for which grant has.b_egn sanctioned | The updated status available is attached as Annexure
schemes from PSDF for the_schemes in Nor_thern Region. Utilities are _ 9/1.All states are requested to update.
funded from requesteq to expedltg |mplementat|c_)n of -the schemes_and submit
PSDF mformatlon of physma] as well as financial progress in the _
(Agenda by prescribed format by first wee!< of every m_onth on regular basis to
NPC) Member Convene_r, PSDF Project Mo_nl_to_rmg Group (AGM, NLDC
and POSOCO) with a copy to NPC Division
2 Sub-stations | All the concerned states were requested to submit the details of the | The details of the substations of Power Grid and their
likely to be | downstream network associated SPECIFICALLY with THESE | required downstream network is enclosed as Annexure
commissioned | POWERGRID substations along with the action plan of their | 9/2.
in next 6 | Proposed/approved networks. All concerned are again requested to update regularly
months. and ensure that the work is completed expeditiously.
3 Progress of |
installing The available up to date status of installation of new Il utiliti q q larl
new capacitors and revival of defective capacitor by the State All utilities are requested to update regularly.
capacitors constituents is enclosed as ANNEXURE 10/30F THE
and repair | AGENDA OF THE 146™ OCC MEETING.
of defective
capacitors
4. Healthiness of | Report of Mock exercise for healthiness of UFRs carried out by | Information from for period ending September 2018 has

defence
mechanism:
Self-
certification

utilities themselves on quarterly basis is to be submitted to NRPC
Secretariat and NRLDC. All utilities were advised to certify
specifically, in the report that “All the UFRs are checked and
found functional”.

151% OCC meeting:

not been received from Punjab, Delhi, BBMB &
Rajasthan.
They are requested to submit.




All utilities are requested to submit reports of testing in every
quarter in soft copy. All the states were requested that the
reports for period ending September 2018 by all the states
should be submitted positively by First week of October.

Strengthening
of Intra-State
transmission
system

Also all SLDCs are requested to give half yearly feedback ending
6/2018 in the month of 7/2018 to STU regarding bottlenecks,
constraints and overloading in the State transmission network for
proper transmission planning

153" OCC meeting:

PTCUL, Punjab ,Delhi & Rajasthan have  submitted the
information that send submitted to concerned office of CEA.

HVPNL & UPPTCL to submit the information.

Also all SLDCs are now requested to give half yearly
feedback ending 12/2018 in the month of 1/2019 to STU
regarding bottlenecks, constraints and overloading in the
State transmission network for proper transmission
planning

Mapping of
Feeders in
SCADA

In the 141" OCC meeting members were informed about the
“Compendium of SPS in NR” (Annexure-_9 of the MOM_) which
was released in the 40™ NRPC meeting. All the utilities were
requested to go through the compendium and identify feeders
concerning their state and map the same in SCADA.

150" OCC meeting:

MS NRRPC stated that as per the Compendium of SPS in NR” which was
released in the 40" NRPC meeting. All the utilities are requested to go
through the compendium and identify feeders concerning their state and
map the same in SCADA. This document is available on NRLDC &
NRPC website. NRLDC representative added that it is very important that
the feeders should be mapped in SCADA. It was stated that this issue will
be discussed in the Test committee meeting also. The matter under
discussion in subsequent meetings but no further update

All states except Punjab & Rajasthan are requested to
update.




POWER SYSTEM DEVELOPMENT FUND(PSDF)

Status of Schemes Submitted by the Entities for funding from PSDF

Status as on 30-11-2018 Schemes approved under PSDF All figures in Rs Crore
Project Cost Quantu_m of Grant Dateof . Date of Proposgd
SI.N [Name of accepted by |Category of Funding Approved by Issuanceof Date of Completion release of Completion Amount
. . Region  |Name of Entity Name of Scheme and Unique 1D No : g Recommended by o . Signing of schedule (in . date as per | Disbursed as
o |[State/Entity Appraisal |Funding h Monitoring | sanction order first !
. Appraisal B Agreement Month) sanction on 31-07-2018
Committee. . Committee by MoP Installment
Committee order
| 11 111 [\ 1X X Xl X111 XV XVI
1| Rajasthan NR RRVPNL 2)%”30)"&“0” and Upgradation of protection system of substations | ;5 54 51(c) 90.00 14358 31-Dec-14 | 6-Feb-15 2 31-Mar-16 | 31-Mar-18 14.85
2 Rajasthan NR RRVPNL Installation of Bus Reactors (005) 23.87 5.1(b) 90.00 21.48 31-Dec-14 6-Feb-15 18 22-Mar-16 22-Sep-17 19.33
3 Uttar Pradesh NR UPPTCL Installation of Capacitors and FSC. (025) 39.29 5.1(b) 90.00 35.36 11-May-15 26-Nov-15 18 8-Mar-16 8-Sep-17 29.77
4 | UttarPradesh | NR UPPTCL 2)62”6%"6‘“0” and Upgradation of protection system of substations. | -, g, 51(c) 90.00 182.65 11-May-15 | 26-Nov-15 18 31-Mar-16 | 30-Sep-17 89.47
5 NRPC Central NRPC (Sg;ig’ Program on the integration of renewable energy resources 6.45 5.1(e) 100.00 6.45 28-0ct-15 | 24-Nov-15 3 20-Dec-15 | 29-Mar-16 4.49
g | JAmMmu& NR PDD-JgK  |Renovation and Upgradation of protection system of substations |, 5.1(c) 100.00 140.04 28-Oct-15 5-Apr-16 18 14-ul-17 | 14-Jan-19 26.40
Kashmir in Jammu(023)
7 T:::g:ﬁl NR HPSEBL Renovation and Upgradation of Protection System (049) 55.44 5.1(C) 100.00 55.44 5-Jan-16 8-Jun-16 18 31-May-17 30-Nov-18 34.44
g | Jammu& NR PDD-jgk |Renovation and Upgradation of protection system of substations | g 1 5.1(c) 100.00 146.12 17-Mar-16 | 22-Apr-16 18 16-Sep-17 26.40
Kashmir in Kashmir(024)

9 Delhi NR DTL Renovation and Upgradation of Protection System.(049) 125.98 5.1(c) 90.00 113.38 17-Mar-16 4-May-16 27 25-Nov-16 25-Feb-19 20.75
10 Uttrakhand NR PTCUL Renovation and Upgradation of Protection System.(051) 125.05 5.1(c) 100.00 125.05 17-Mar-16 8-Jun-16 18 8-Nov-16 16-Sep-17 101.75
11 Punjab NR PSTCL Bus bar protection (052) 18.21 5.1(c) 90.00 16.39 17-Mar-16 29-Dec-16 18 16-Sep-17
12 | UttarPradesh | NR uppTcL  |Reconductoring of existing line by HTLS conductor for relieving| g, 5.1(d) 75.00 60.00 17-Mar-16 | Scheme 18 20-Sep-17 | 16-Sep-17

congestion. (027) withdrawn
13| Haryana NR DHVBN Renovation and modernisation of distribution system of DHBVN, | 56, 5, 5.1(d) 75.00 273.20 2Jan17 | 24-Nov-17 18 18-Feb-18 28.35

Haryana(077)

. Provision of second DC Source at 220KV & 132KV Grid Sub

14 Punjab NR PSTCL Station of PSTCL. (70) 15.3 51(c) 90.00 13.77 2-Jan-17 23-Mar-17 18 1-Jul-18 3.01
15 | POWERGRID | Central POWERGRID Funding of BNC Agra HVDC (94) 5778 4(3)(A) 50.00 2889.00 10-Mar-17 23-May-17 54 9-Sep-21
16 | UttarPradesh | NR uppTcL  |Repleacement of existing ACSR conductor by HTLS conductor 6331 5.1(d) 75.00 47.48 16-May-17 | 27-Jul-17 18 15-Nov-18 4.74

for reliving cogestion. (89)
17 | Rajasthan NR RRVPNL |, omart Transmission Operation Management Systeem (STOMS) | 4514 510 90.00 11.86 19-May-17 | 10-0ct-17 12 18-May-18 1.186

in Rajasthan Power System. (110)
. Communication Backbone "Smart Transmission Network & 5.1(c)
18 Rajasthan NR RRVPNL Asset Management Systeem " Part-B (136) 569.77 50.00 284.89 22-May-17 10-Oct-17 18 21-Nov-18 56.969
19| BBMB Central BBMB(038) 2)83”80)"""“0” and Upgradation of protection system of substations. | 5 gg 51(c) 90.00 23.27 15-Nov-17 | 19-Feb-18 22 233
) Real Time Data Acquisition System for Monitoring & Control of Ny e

20 Rajasthan NR RRVPNL Transmission Grid under STNAMS (PART A-1) (153) 185.19 5.1(c) 50.00 92.60 15-Nov-17 23-Feb-18 24
21 Uttrakhand NR PTCUL Implementation of OEGW based reliable communication at 132 37.46 51(c) 50.00 18.73 15-Nov-17 36

kv and above substations. (129)
29 Punjab NR PSTCL Reliable Communication and data Acquisition System upto 66.1 5.1(c) 50 33.05 27-3ul-18 36

132kV Substation in Punjab. (138)
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Status as on 30-11-2018

Schemes approved under PSDF

All fi

gures in Rs Crore

Project Cost Quantu_m of Grant Dateof . Date of Proposgd
SI.N {Name of . . . accepted by |Category of Funding Approved by Issuanceof D_ate_of Completlo_n release of Completion _Amount
. . Region Name of Entity Name of Scheme and Unique 1D No ; e Recommended by - . Signing of schedule (in ) date as per | Disbursed as
0 |State/Entity Appraisal |Funding . Monitoring | sanction order first 3
. Appraisal . Agreement Month) sanction on 31-07-2018
Committee. ] Committee by MoP Installment
Committee order
| 1] 1 v 1X X XI X1 XV XVI
Himachal Strengthening of Transmission System incidenatls to Inter-State-
. ) . . . -Jul- 18
2 Pradesh NR HPSEBL Transmission System in the State of HP (134) 24.38 51(d) 100 24.38 27-Jul-18
Himachal Reliable Communication and data Acquisition System upto
L -Jul- 18
24 Pradesh NR HPSEBL 132kV Substation in Himachal Pradesh (135) 18.64 5.1() %0 9.32 27-ul-18
Creation and Maintanance of Web based Protection Database
25 NRPC Central NRPC Management and PC based Protection Setting Calculation Tool 28.00 5.1(e) 100 28.00 27-Jul-18 18
for Northern Region Power System Network. (203)
Total 8,312.38 4,795.49 464.24
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Status as on 30-11-2018

Schemes approved under PSDF

All fi

gures in Rs Crore

Project Cost Quantu_m of Grant Dateof . Date of Proposgd
SI.N {Name of . . . accepted by |Category of Funding Approved by Issuanceof D_ate_ of Complethn release of Completion _Amount
. . Region Name of Entity Name of Scheme and Unique 1D No ; e Recommended by - 3 Signing of schedule (in ) date as per | Disbursed as
0 |State/Entity Appraisal |Funding . Monitoring | sanction order first 3
. Appraisal . Agreement Month) sanction on 31-07-2018
Committee. ] Committee by MoP Installment
Committee order

| 1 1l [\ 1X X XI X1 XV XVI
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ANNEXURED9/2

Downstream network by State Utilities from ISTS Stations (Agenda by POWERGRID)

Augmentation of transformation capacity in various existing substations as well as addition of new substations along with
line bays for downstream network are under implementation at various locations in Northern Region. For utilization of

these transformation capacities, implementation of downstream 220kV system needs to be commissioned:

S. Substation Downstream Schedule Planned system and Implementation
No. network Status
requirement
1 400/220 kV, | 2 nos. bays Commissioned LILO of 220 kV Bishnha — Hiranagar
3x315 MVA | utilized under D/c line : under tendering (PMDP) (status
Samba ISTS. Balance 4 s available with CEA)
Nos to be utilized LoA has been issued and Material has
reached the site.
Targeted — Nov, 2019
2 400/220kV, 6 Nos. of 220 kV Commissioned 220 kV New Wanpoh-Mirbazar
2x315 MVA | bays to be utilized D/c line: under tendering (PMDP)
New Wanpoh 220 kV Alusteng- New Wanpoh line
Targeted Completion — Nov 2018
IAnticipated — Nov, 2019
3 400/220kV, 2 Nos. of 220 kV Commissioned 220 KV Charor- Banala D/c line (18 km)
2x315 MVA | bays to be . under construction
Parbati utilized. Target completion -December 2018 as
Pooling intimated by HPPTCL.
Station HPPTCL TO UPDATE
4 400/220kV, 8 nos. of 220 kV Commissioned LILO of one circuit of Kaul-Pehowa
2x500 MVA | bays to be utilized 220 KV D/c line
Kurukshetra LILO of one circuit of Kaul-Bastara
(GIS) 220 kV D/c line
Work awarded. Contractual Completion
period is 31.10.2019.
Representative of HVPNL informed that
work is expected to be completed by
March, 2019 earlier than scheduled
completion.
HVPNL TO UPDATE PROGRESS
5 400/220kV, 3 nos. of 220 kV 220 kV D/C Baghpat (PG)- Baraut line-2
2x500 MVA | d/s lines to bays
Bagpat GIS Shamli, LILO of 220 kV Muradnagar-Shamli S/C
Muradnagar and line at Baghpat (PG)-2 bays
Bagpat 220 kV S/C Baghpat (PG)-Baghpat line
commissioned. Commissioned energised — 1 bay
Balance 5 Nos. of LILO of 220 kV S/C Baghpat-
bays to be utilized Muradnagar(ll) at Baghpat SS — 2 bays
P20 kV Modipuram (11) SS March,
2019
UPPTCL TO UPDATE PROGRESS
6 400/220 kV, |2 nos. 220 kV 6 No. 220 kV bays utilised as under:
2x315 MVA | downstream lines LILO of Khara-Shamli 220 kV S/C line at
Saharanpur commissioned. SRN(PG)
(Saharanpur (UP) Commissioned 220 kV SRN(PG)-Sarasawa D/C line
and Nanauta) LILO of SRN-NAnauta 220 kV S/C line
Balance 4 Nos. of at SRN(PG)
220 kV bays to be UPPTCL TO UPDATE PROGRESS




S. Substation Downstream Schedule Planned system and Implementation
No. network Status
requirement
utilized
7 400/220kV, Out of 6 bays, 220 kV Dehradun-Jhajra line- 02 bays
2x315 MVA | only two bays 220 kV Naugaon SS — 1 bay
Dehradun used. Balance 4 220 kV Selakui SS — 2 bays
bays to be Commissioned Representative of PTCUL informed that
utilised. lines were associated with NMHEP.
Expected to be completed by November,
2021
8 400/220 kV, |4 Nos 220 kV Commissioned 220 kV D/C Sohawal (PG)-Sohawal line -
2x315 MVA | bays utilised. 2 bays
Sohawal 4 No. 220 kV 220 kV D/C Sohawal (PG)-Barabanki
bays to be line— 2 bays
utilized. 1 No. bays to be utilised as:
P20 kV D/C Sohawal-Tanda line —
P bays By November, 2018
P20 kV D/C Sohawal-Tanda-Behraich
line - 2 bays by May, 2019 as informed
by the representative of UPPTCL.
UPPTCL TO UPDATE PROGRESS
9 Shahjahanpur | Partially utilized. Commissioned 220 kV  S/C  Shajahnapur-Hardoi
, 2x315 MVA | Balance 5 Nos. of commissioned — 1 bay
400/220 kV 220 kV bays to be 220 kV D/C Shajahnapur-Azimpur D/C
utilized. line — 2 bays — Sept, 2019
P20 kv D/IC  Shahajahanpur-Gola
Lakhimpur line — 2 bays- December,2019
New S/s at Azimpur by March,2020.
UPPTCL TO UPDATE PROGRESS
10 Moga Partially utilized. Commissioned Moga—Mehalkalan 220kV D/c line Work
Balance 2 nos. of completed. Commissioning  pending.
220kV bays to be Approval from NGT for tree cutting is
utilized. lawaited for balance work to commission
line.
Expected to be completed by December,
2018 as informed by PSTCL.
PSTCL TO UPDATE
Hamirpur 04 nos. 220 kV 220 kv D/C Hamirpur-Dehan line —
400/220 kV | downstream lines June, 2020
2x 315 MVA | commissioned
11 Sub-station under ISTS. Sep’18
(Augmentatio | Balance two bays
n by 3x105 | to be utilised by
MVA ICT) HPSEBL
220kV Kaithal(PG)- Neemwala D/c
line - Work awarded on 08.06.2018.
Kaithal July 2017 Tentative completion date Dec, 2019.
12 400/220 kV | (Shifting of Commissioned 220kV S/s Neemwala-Work awarded
1x 315 MVA | Transformer from on 06.09.2018.
Sub-station Ballabhgarh). Tentative completion date March,

2020.







State-wise Emergency Restoration system in NR#

Annexure 15

Transmission

Requirement of Total

Number of ERS

No of ERS to

Remark if Any

Licensee no of ERS in State available in state Be Procured
2 set of 400 kV & 2 set

POWERGRID 765 kV

DTL 2 set

PSTCL 2 set

UPPTCL 2 set

PTCUL 2 set DPR under finalisation.

HVPN 2 set BOQ under finalisation.

RRVPN 2 set Under tendering

HPPTCL 2 set Mat’_[er un.der

consideration.

PDD J&K 2 set
153rd OCC : BBMB
representative stated that
the issue has been
discussed in the Power Sub
—Committee meeting of

BBMB 0 0 BBMB and it has been
decided that the ERS will
be obtained as and when
required from the partner
states only.

Sterlite*

* Sterlite has an arrangement with M/s Supreme,Kolkota, to provide the ERS services as and when required and

are in the process of procurement of their own.

# data as availbale with NRPC Sectt.
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Annexure

' Summary of Transmission lline work being executing by various State electricity
i

. - . board B S
Tr. Line work to be | Contact yet to i Estimat; ;wal—t;
SN STATE expedited Award Y T
| {Anpexure-l) | (Annexure-ll) o
1 Madhya Pradesh 13 4 4
2 Odisha N I 2 a
| 2 Andhra Pradesh | 5 -
4 Karnataka 2 4 5
5 West Bengal 5 2 -
6 Assam S I 4 E
¥ Uttar Pradesh _________1“9______ I L 1
8 Haryana v 5 . & v
9 Punjab i i 1 2 7
s ———— e
1] Rajasthan i B 5 1 5 -
L 1 Bihar | 6 — 1 1
1 Jharkhand 2} &
13}  Guarat | 2z | 7 I 4 B
14 Telangana ¢ 4% -
15 Tamii Nadui 2 - 1 3
16 1 Jammu&Kashmic o 1 | b ]
17 Maharashtra I B 7
r_I_Eﬁ Chhattisgarh e _7 o __ _*7_1 N
19 Damodar Vailey 5
’ Corporation Limited '
_ Total | 8 [ es 1 21
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Annexure-|

Transmission Ime for which commtssnomng to be expedtted

- - - R .
! 1
l _ - . | Name of Grid | Name of Rly Tr. Line
l SN [Electrification Project/Agency Sub Station 88 Heriie) STATE
i
] ﬁ:’JST}DWARA'KALUMNA Chhindwara Linga 105 Kms. | MADHYA PRADESH
z ?RFL'_;:T_DWARA-KALUMNA Boregaon Sausar 19Kms MADHYA PRADESH
o - ' e —————— e —e
g plabpioueSalna -Rews Katri Patwara 20 MADHYA PRADESH
{CORE}
4 [AAbAIRE SRl ~Rpwe Maihar Bhadaripur 13 MADHYA PRADESH
(CORE] :
5 panaiparGoing =Rewsa Kotar Kaima 26 MADHYA PRADESH
{CORE)

° :\gaggg*r SRSEEECER Sirmour Dabhaura 56 MADHYA PRADESH
{7 [Manikpur — Jhansi (CORE;} Naugaon Harpalpur 51 MADHYA PRADESH
8 |Manikpur — Jhansi (CORE] Prithvipur Niwari 23 MADHYA PRADESH

e s B~ e Lalbra Balaghat 20 MADHYA PRADESH
| (CORE)
|10 Jggﬂ?" L Nainpur Ghansore 38 MADHYA PRADESH
| { ) . i

' :t;’(?'(’)aépg;" MatpLs ~ Bakdia Nainpur Nainpiur 8 MADHYA PRADESH

12 |Ratlam-Nimach (CORE) Jaora Jaora 5 | MADHYA PRADESH

13 |Ratlam-Nimach (CORE} Mandore Sindpan 15 MADHYA PRADESH

14 %ﬂngul--t’;‘uiﬁmda new line (RVNL] Ka{g;agk;ya Kamakhya Nagar 5226 QODISHA i
!__ ' PERETTI ] SN
{15 {Angnl%ﬂukinda new line (RVNL}  Jabamayee Sukinda 3.678 QODISHA

14 {Handaspur-Paradeep (RVNL\ Marshaghai Kendrapara 13259 ODISHA
.. IVizianagaram-Rayagada- k _ i , e .
i Mu 3 issamcutt 3.5 SH:
| Titlagarh (CORE) N Vi mgu.cli- B.ssamuﬂack 1 .)__" -__ODI\;F A 1
T8 A\I/::l:;?r?ﬁrggRi;yaga% B!‘nawau'aagaétna iﬁ:gtq.m. B _’s—16 DDISHA -
[ . ‘Tw‘.lagarh-Sambalpur- S— ABH i3 30
| 1 ' |Jharsuguda (CORE) Kanalapal (n?jtinriaga J ODISHA
.. ITitagarh-Sambalpur- . i o ,
| 20 = ¢ Barapal Dung ODISHA
| 20 \Jharsuguda (CORE) ‘| _ arapali ungripati 8 | ,:J S B
i | Titlagarh-Sambalpur- . ' .

1 !E'I:I:ifl:]udsazﬂc}g;?g; - fusura Deogaon Road 18 OBISHA
harsuguda R : :
—Tai o o Rk o - !
| % %,’ ol ﬁ' Road-Damanjodi | gy o Bhalumaska 31 ODISHA ‘
| 'N’F“ — ""a_k"‘.T'Tff_m Rokropme | &7 | oM
% Laknsnupu Tikn Za CDISHA
:'.‘f: | Sambalpur (ECoR; Bonda | Bowda | 33 | ODISHA |
_f1_ . Mﬁ_\_l_f. ?)ﬁ_"-:]:___ '.JD!SJA?",“'.*-

Nandlyal

ANDHRA PRAGESH

4
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. |
5 ! Name of Grid Name of Ry |
i SN 1 Electrification Project’/Agenc , -
: i } 9 Y| sub Station TSS -
|
I I PR —
b guvametta- Guntakal (COREY Somayajula-paill;  Ramgapuram
27 {Dwuvamella: Gunigkal (CORE)}]  Nansuralia FPendesallu
2t (Nafiapady- Pagcipath (CORE: Rentachintala fainai |
24 [Naftapadu- Paidipath iCORE} Sattenracalh Sattenagaih
_ g —
0 HOSPET -BALLERY. Mifnss Balla "
K [ s s Alpuz SHATy Cant
Y GUNTAKAL (RUNL) G A
L3l WER-RC GTL Pkg-2 (RVNL Khanagur _ Yaudgu
| 32 |Kathar-New Jalpaigun (CORE; Dalkhoia Dalkhola
A A SRR R
P33 [katnar-New Jalpaigur (CORE) | Tista Canai fall Rangapan
|
| ) wipleamwy Il T
U i FANINAGAR JALFAIGUDI- New )
L e y . o , New Mayanaaurs
i MEWY BONGAIGAON (RVNL: Mayanagui : i
i__fv....-.....ﬁ,ﬁ,.....,f — PO E— R ‘;.,t
| .. |RANINAGAR JALPAIGUDI New Coach o [
| AL | i Pundiian i
! Behat ;
EN Raghunathgary | Jangpwr |
[ _ I RANIMNAGAR-JALPAIGURE o ;
B e e e e Gozamgaos
L% INEW BONGAIGAON {RVNL: osainganT
1  IEW BONGAIGAON-GUWAHAT R |
- I Ramakliva l
\_.; (PN > . STy SR e i
i CHHAPRABAL LIA-GHAZIPLIR !
! 35 [VARANASHALLAHABAL hitbara Sacn ansde Road |
o = T |
!
{3k Ghaspw shmaipin
i
PoAg Autral Wi ol

RGARELT ARETAI

|4 ity  Bacihanawes EERTE T Te T
A ey “__I_E.’_- SR i it |
, I RAIBAREL-AMETHI- = i |
L3 ; i AGaunganm 1HGA
{115 i A : i }
‘F"' i‘L" ; g & ;
MEAREL-AMEFTHIL :
: et g

fr. Line
{kims)

ANMDREA T ANE

VMDA 11

1 AR
=i
i
\
S R
54
t
% A




[ B B T R
257342]2018’OFFICE OF MOS(IC) . Name of Grid Name of RI i '
1 y Tr. Line . i
Y1 . ATE
| SN ;Electr:hcattou Projec f!\gmu,yE s S i 798 (kms) ST i
Kap {aﬂbaﬁl‘C“”r’-‘fﬂf.ﬂ_-l‘.'g"-_’:”5”" 7 Il Feajmp .amx__ Taryasuian 18 B S_EUI_\;?A?;L F; i
| JCORE) I Bk i SR Wihokditishihbmivsccccols
5 [“é%‘;if“r Kalra-Ayodhya ,, H  Kalra Katia 12 UTTAR PRADESH
'l = 1 r & i) = 4
|5 ﬁ;g&;;}msgq“’ halyn "_“"  Sikandrara Kasgan; 35 UTTAR PRAUESEI_
5q | CNUERESORN- e lynpU Kayamgani | Kempil Road 18 UTTAR PRADESH
{IRCON} — e - = '
pg Ml Kengaty-Ralydnpu Chhibramau Khudagan 22 UTTAR PRADESH
({IRCON}) . iyt
Hisar-Hanst |
55 IMANHERU-HISAR (RVNL} LILO Satrad 25Km HARYANA
— arrangememnt ! .
57 IREWARI-MANHERU (RVNLI Lutacahir Ja!uséna 10.6 Km HARYANA
58 |REWARI-MANHERU (RVNL kalahaur Manheru © 30.0 Km HARY ANA
B Rohtak-Bathinda-Lehra | . : . e §
59 shander k g }
59 Muhabbat (CORE) Chander khurd Jakﬂal 18 HARYA{E |
; Rohtak-Bathinda-l.ehra - ; i
50 Falwandi s
50 Muhabbat (CORE) s N alwand Manserighana 18 ) sl
61 |Rchtak-Bhiwani {CORE} | Kaianaur Kalanaur 4 HARYANA
g ] f ) —_
G2 [Awar-Ajmer-Jaipur (CORE NEAge khanbhakari 30 RAJASTHAN
,,,,,,,, -} Pyariwas i P
63 AJmH’ “Mavli- Udaipuz (CORE} Nasirabad Nasirabad 9 RAJASTHAN
4 {Ajmer-Mavii-Udaipur (CORE: Senthi Ghosdr‘lc!a 10 RAJASTHAN
' : : = oo
85 Amer-Mavi-Udeipur (CORET | DakanKotra Umira 3 RAJASTHAN
66 |Amer-Rani (CORE) | ~Kharachi Marwar 3 RAJASTHAN U
LG
arrangemant al
&7 [Baraun- Mansi-Katihar i{CORE 1] 132kV line near Naugachhia 5 BIHAR
i lo Naugachhia : ;
T IBakhhvarnu-ManGli-Tiaive i T ey
go (CeDPBEUEMERBUETIRNE | e Nalandz 5 BIHAR i
i HEORE) o - R e S ) N B :
i (Muzatfarpur-Valmikinagar
‘ ]{\."i' if!_nm;; Valmikinagar e lt; - —_ 3 BIHAR
pcoRegy - B i - i i E
{ F Vd & )
M 211 SEEE STAREEr Motipus Jivdhara 10 BIHAR
that Mahatlya 10 BiHAR T
.i;'rf;;fg};;.v;g,f.a-m‘..r:;;.-,f NSV TR Y SRR R
¢ |icorE; - ‘ _i i _l.;h. Ha,anclgfd; 5 BiHAR
o o T '|'! ..I S = —— = T F=== = — T = 3
| ‘ o !
Garwa Road- Singrin i } Nagaruntas 10 3 HAaRKHAND
R dagauta i
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| SN

Name of Grid
Sub Station

Name of Riy
ISSs

Tr. Line

Electrification Prcjcut.’AguncyE (kms)

| S L
] e ; :*
74 Ranchi-Lohardaga-Ton (COREY  arangement fiska i
N I - - l near te Piska | ) e s
... [Ahmedabad-Mahesana- | Sota i P Ta. | £
" |Palanpur (CORE} o I P . N s i

Ahmedabad-Mahesanz-

R i2harawara
Falanpur {CORE; o

IKherali

!
N e e e ]
|

Nalapadu-Pagdipail (CORE:

TPJ (CORE) _

Miyalaguda

Miryalaguda
Pagatury '

]
P L
'
|

Erode-Karyu

Pagaiun

..... | 1
| I
| | | |
i ! |
741 (Erode-Karur-TP (CORE) Peltaivatals Paiawvatalz | KIS
i { !
- - S SR .

1 Tawi- Udhamput

SYDK Bhattal “Manwal o err
COREY | n 0 ,ﬁ_;_¥___ ——
Noli-Tapri _ '

| Thanalbawan | 18km |
HCORE; N l‘f‘"‘?ﬂ"’wf" | ‘f'i‘fl | tokm

STATE

LN
of
st 1
FANIE NAaP
il b4l




Annexure-il
257342!20181&1EEiGFBQFthQ§99)w0rks for which tender fmahzatlon to be expedlted

| [ [ i i 1
. Name of Grid Tr. Line ;
i SN |Electrification Projen:u‘Agem,yl Scif SRt Name of Rly TSS (kms) STATE
e Al e e LI r_w_ L. L[ NN IS GO VT
' Daund Manmand (RVNL) Kapergaon Kope ';‘”” 2.95 MAHARASHTRA
fegder
Bhigwan-Solapur section of | : T
2 |{Pune-Wadi-Guntakal) 1 Parewadi Parewad: 5 km MAHARASHTRA
~|RVNL ‘ P 3 B
Bhuigwan-Solapur section of | LILO :
3 l{Pune-Wadi-Guntakal) i Kuruwaai-Jeur Kurtiwadi 7 km MAHARASHTRA
RVNL hre B I
Bhigwan-Solapur section of
4 H{Pune-Wadi-Guntakal) Moho! Mohol 75 km MAHARASHTRA
RVNL — 3
Solapur-Gulberga section of
5 |{Pune-Wadi-Guntakal } Haotag Hotag: 5 Kkm MAHARASHTRA
| RVNL T ]
[ Solapur-Guiberga section of ; : ‘
[ 5 Pune-Wadi-Guntakal ) Guodgann Godgaon KARNATAKA
!I_ ~|RVNL - i
(6 =S : | _ 1
| ¢ (SODMARARALIREA | e Patansaongi 38 MAHARASHTRA |
F- (RVNL} - H . |
| B8 |Daund-Baramati (RVNL) Shursufal Shirsai 5 km. MAHARASHTRA !
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Annexure-21

Minutes of first meeting of the committee formed for examining the Problem of excessive
vibrations in GTs of Rihand Stage — 11l and Vindhyachal Stage-1V during operation of
Rihand - Dadri HVYDC on monopole mode with ground return on 16.10.2018

The first meeting of the committee constituted for examining the Problem of excessive vibrations
in GTs of Rihand Stage — Il and Vindhyachal Stage-1V during operation of Rihand - Dadri
HVDC in monopole mode with ground return was held on 16.10.2018 at NRPC Secretariat along
with 152" OCC meeting.

Representative of NTPC briefed the members about the problems being encountered in the GTs
of Rihand Stage — 11l and Vindhyachal Stage-1V during monopole operation of Rihand - Dadri
HVDC. He stated that the problem of excessive vibrations was observed since the Unit # 5 & 6
of Rihand Stage - 111 are connected to the Western Region bus through the Vindhyachal Pooling
Station. He further stated that during the monopole operation of HVDC Rihand-Dadri if one of
the unit out of two units of Stage Il is under shutdown, the intensity of vibrations in the GT of
the running increases. Similar problem was also being observed in the GT of Vindhyachal Stage-
IV units.

NTPC and POWERGRID has performed some test to simulate the operation of monopole
operation in ground return mode on HVDC Rihand — Dadri and observed vibrations in the
various GTs of Rihand Stage-I11. Based on the study they have reached to a consensus that under
monopole operation of HYDC Rihand - Dadri in ground return mode, the power flow should be
restricted to 300 MW to restrict the vibrations within limit. At the time of testing, both the units
of Vindhyachal Stage-1V were running. Representative of POWERGRID stated that during this
test only one unit at Rihand Stage-I11 was running. In case both the units are under operation, the
power flow may go up to 600 MW as the DC current through the GTs will get distributed for the
acceptable limits of vibration.

NTPC representative stated that as the testing was done only for a single machine, the power
flow limit cannot be commented upon for the situation when both the units are under shutdown
and the HVDC is in monopole operation in ground return mode. Similar testing may be done so
as to arrive at a figure of power flow which does not lead to significant amount of vibrations in
the GTs.

Director, GM Division, CEA shared two instances where SSR has been reported very
prominently. The first case was of Manitoba Hydro, Canada. Canada and USA are connected
through an HVDC link and because of switching operation in HVDC, the rotor of one of the unit
of Manitoba hydro got damaged due to SSR. The other case was of KSK Mahanadi Power
Project where also SSR was observed as some line was LILOed in its vicinity. KSK Mahanadi
had appointed 11T, Mumbai that has conducted study so as to provide solutions to reduce these
SSR vibrations. He stated that such type of study may be required to be conducted by some
academician for the excessive vibrations being encountered at Rihand Stage-1ll. He, further
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stated that it was also the responsibility of PGCIL to get the study conducted, if in the vicinity of
their line any such vibrations are reported to them.

MS, NRPC queried that if it was already planned that the Stage-111 would be connected to WR
bus, whether such vibration analysis was done beforehand by CTU or not.

PGCIL representative stated that the same is to be confirmed from their study group. There
would have been some study carried out at the time of connecting Stage-111 to NR and thereafter
to WR. He stated that it was a strange phenomenon as when Stage-11l1 was connected to NR no
such vibrations were observed and now the vibrations are being reported when it is connected to
WR bus for which it was actually planned. He stated that the above study report would be shared
with the committee for analysis.

Representative of NRLDC stated that if there are some oscillations being observed due to SSR
on the mechanical side, the same should reflect on the electrical side also, which was not the case
here as no SSR vibrations were observed neither in the PMU data nor in the DR. Thus, he stated
that these may not be due to SSR.

PGCIL representative stated that they are planning shutdown of one pole of Rihand-Dadri in the
last week of October or first week of November 2018. The vibration measurements could be
done during the shutdown period.

NRLDC representative requested PGCIL to share with the committee, the report of any study
conducted before shifting Rihand Stage-11l1 to WR either by PGCIL or by the study group of
PGCIL regarding the ground return impedance. PGCIL representative stated that such kind of a
study/ review may be done as the system (HVDC Rlhand — Dadri) is under service since past 30
years and many generator has come into service during this time like Sasan, Singrauli, Anpara,
Obra in and around the Rihand complex.

NTPC representative further stated that whenever the ground return operation of an HVDC is
planned, such type of study would have been conducted well in advance before they are
commissioned.

POWERGRID representative stated that many elements / generator have come around the area
later and it was not intended that the ground currents should go in to any of the element. Till now
such kind of problem was never observed and now that the same is being reported a study may
got conducted to examine the ground return impedance in and around Rihand complex.

NTPC representative stated that ground current in an HVDC monopole operation complete its
path through the earth electrode at the two ends. There may have been some deterioration in the
earth electrode because of which the ground current is taking some other path or the resistivity of
the earth would have also changed.

2|Page



SE (O) expressed that the resistivity of the earth and the health of earth electrode also needs to
the verified and taken into account.

NRLDC representative stated that the reason as to why the DC current was more in the Stage-I11
GTs and less in stage-1 & Il also needs to be looked into. Any difference in the resistivity of the
two areas should also be verified.

NTPC representative stated that the vibrations were observed not only in Stage-I1l but also in
Stage-1V of Vindhyachal STPS. He stated that such vibrations are being observed in
Vindhyachal Stage-1V since past one and a half years. However, its severity has increased since
Rihand Stage-11l got connected to WR bus. On the query of NRLDC about the data of DC
current recorded in Vindhyachal Stage-IVV when the vibrations were initially observed, NTPC
representative stated that at that instance no such measurement was done as they were not aware
of the actual cause of vibrations in the GTs. However, the data has been recorded since
vibrations were observed in Rihand Stage-I11 and were shared with POSOCO.

NTPC was requested to share the data with the committee also.

Director, GM Division, CEA queried NTPC about whether rotor of some of its generators at
Rihand had been damaged and replaced in past to which representative of NTPC replied
negatively and stated that some problem in the exciter was reported in the past but nothing was
reported in the rotor side. MS, NRPC requested NTPC to clarify the same from Rihand station.

PGCIL representative requested NTPC to collect the DC current capability of the GTs installed
at Rihand from the OEM and the same be shared with the members of the committee.

NTPC representative stated that restriction of power flow on the HVDC link was the only
solution to which members replied negatively stating that it was not an economic solution. On
pursuance of NTPC, members suggested NTPC to back down their generation rather than
reducing power flow on HVDC. NTPC representative stated that there was sufficient power
evacuation corridor available for evacuation of their generation and there was no need for them
to back down.

MS, NRPC stated that before inviting any academician to the committee, it was necessary to
share all the data with the committee members so that the same may be analyzed. NTPC and
PGCIL stated that the same would be submitted within a week.

MS, NRPC queried NTPC, whether they had communicated or had some discussions with the
GTs OEM as the vibrations were being observed in the new GTs only. NTPC representative
stated that it was not an issue of any defect in GTs as when the Stage-I11 of Rihand is connected
to NR bus, there were no such vibrations observed.

PGCIL representative stated that the limiting values of vibrations in all the GTs and that
recorded during monopole operation needs to be submitted by NTPC to the committee.
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NTPC representative stated that if the data submitted by them is not found to be sufficient, the
test may be conducted again and the data shall be shared with the committee.

PGCIL representative stated that the measurements for vibrations shall be taken at the points on
the GTs as specified by the manufacturer and compared accordingly.

MS, NRPC requested PGCIL to share the study carried out by them based on which Dedicated
Metallic return was opted in HYDC Champa-Kurukshetra.

Regarding the condition of earth electrodes at the two ends, PGCIL representative informed that
there has not been any significant corrosion and it may not be the reason for vibrations due to DC
currents in the GTs.

Ms, NRPC queried NTPC that whether such vibrations was also observed at Sasan to which
NTPC representative stated that the same would be verified with Sasan and reported to the
committee.

NTPC and PGCIL was requested to submit all the information as brought out in the meeting at
the earliest to the committee members for study before the next meeting.
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Annexure-24

29
30 31 30 31 31 30 31 30 31 31 28 31
Energy Requirement of CHANDIGARH

April May June July Aug. Sept. Oct. Nov. Dec. Jan. Feb. March
2011-12 116 169 163 163 154 148 119 101 107 112 103 109
2012-13 124 169 193 191 160 148 117 100 109 123 99 104
2013-14 120 164 162 178 164 147 123 96 106 125 115 110
2014-15 110 152 182 182 182 150 119 99 115 125 105 103
2015-16 118 165 168 178 171 158 123 99 108 116 101 102
2016-17 131 173 185 185 172 164 125 96 104 113 93 104
2017-18 133 174 179 189 170 150 121 94 103 111 90 96
2018-19 119 161 177 177 184 160 125 100 110 115 100 115
2019-20 NRPC 133 174 193 191 190 164 126 101 115 125 115 115
Growth 11.76% 8.07% 9.04% 7.91% 3.26% 2.50% 0.80% 1.00% 4.55% 8.70% 15.00% 0.00%
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30 31 30 31 31 30 31 30 31 31 28 31
Energy Requirement of HARYANA

April May June July Aug. Sept. Oct. Nov. Dec. Jan. Feb. March
2011-12 2274 2829 3250 4029 3679 3338 3327 2694 2741 2936 2839 2824
2012-13 2660 3659 4185 4393 4031 3835 3515 3103 3274 3173 2445 3134
2013-14 2903 3986 4155 5106 4480 4306 3512 2921 3249 3390 2610 3300
2014-15 2952 3698 4418 5349 5505 4393 3922 3189 3571 3521 3181 2913
2015-16 3003 4100 4326 4866 5052 4921 4271 3159 3490 3644 3448 3232
2016-17 3618 4196 4798 5303 5003 5062 4200 2876 3567 3449 3253 3571
2017-18 3651 4649 4574 5700 5442 4652 4285 3301 3641 3515 3378 3987
2018-19 3773 4813 5439 5935 5896 5170 4550 3560 3900 3800 3510 3700
State 2019-20 4018 5135 5422 6201 5801 5299 4663 3649 3997 3895 3598 3792
Growth 6.49% 6.69% -0.31% 4.48% -1.61% 2.50% 2.48% 2.50% 2.49% 2.50% 2.51% 2.49%




29

30 31 30 31 31 30 31 30 31 31 28 31
Energy Requirement of HHMACHAL PRADESH

April May June July Aug. Sept. Oct. Nov. Dec. Jan. Feb. March
2011-12 599 704 680 686 646 667 645 660 731 719 688 688
2012-13 625 776 760 773 726 754 740 713 756 787 663 723
2013-14 713 750 761 784 748 743 739 697 779 795 690 730
2014-15 726 759 731 775 771 730 682 721 762 765 687 698
2015-16 718 765 733 737 734 735 724 675 777 775 723 725
2016-17 672 750 747 744 742 751 736 710 755 779 695 750
2017-18 769 803 754 800 799 789 744 756 836 833 743 773
2018-19 753 784 782 866 878 876 788 870 890 880 790 880
State 2019-20 812 857 862 898 907 812 853 844 919 924 869 856
Growth 7.77% 9.25% 10.26% 3.67% 3.31% -7.36% 8.26% -3.03% 3.28% 4.98% 9.98% -2.77%




29

30 31 30 31 31 30 31 30 31 31 28 31
Energy Requirement of JAMMU AND KASHMIR

April May June July Aug. Sept. Oct. Nov. Dec. Jan. Feb. March
2011-12 1168 1154 1071 833 1074 1148 1168 1259 1366 1368 1276 1326
2012-13 1195 1252 1184 1176 1196 1151 1289 1365 1482 1502 1299 1319
2013-14 1222 1300 1230 1290 1218 1125 1240 1345 1400 1492 1345 1350
2014-15 1378 1342 1282 1315 1268 955 1340 1445 1616 1604 1328 1341
2015-16 1285 1347 1342 1265 1248 1279 1357 1410 1538 1587 1432 1482
2016-17 1432 1540 1431 1220 1321 1353 1440 1506 1618 1599 1469 1469
2017-18 1507 1597 1493 1518 1490 1504 1532 1501 1665 1798 1531 1673
2018-19 1582 1669 1587 1536 1551 1550 1570 1560 1730 1710 1610 1570
2019-20 NRPC 1672 1763 1677 1676 1659 1644 1639 1606 1794 1798 1677 1673
|Growth 5.69% 5.63% 567% | 9.11% | 6.96% 6.06% 4.39% 2.95% 3.70% 5.15% | 4.16% 6.56%




29

30 31 30 31 31 30 31 30 31 31 28 31
Energy Requirement of PUNJAB
April May June July Aug. Sept. Oct. Nov. Dec. Jan. Feb. March
2011-12 2939 3991 4442 5707 5189 4574 3617 2613 2893 2828 3007 3259
2012-13 3031 3763 5437 6611 5923 4745 3813 2745 2518 3055 2400 2872
2013-14 3101 4084 4933 6401 5528 5211 3686 2690 2967 2884 3400 3200
2014-15 2979 3885 5762 6639 6537 4747 3724 2866 3109 2914 2652 2815
2015-16 3001 4349 5451 6350 6212 5478 3928 2670 3212 3073 3018 2883
2016-17 3381 4734 5997 6598 6389 6226 4341 2842 3223 3013 2985 3369
2017-18 3536 5004 5446 7320 6825 5832 4443 2988 3239 3328 3099 3752
2018-19 3575 4945 5873 7078 7415 6930 4900 3310 3630 3600 3350 3900
State 2019-20 3840 5290 5976 7302 7636 6507 5088 3566 3750 3809 3553 4351
Growth 7.42% 6.98% 1.75% | 3.16% 2.98% -6.10% 3.84% 7.72% 3.31% 5.80% 6.05% 11.57%




29

30 31 30 31 31 30 31 30 31 31 28 31
Energy Requirement of UTTARAKHAND

April May June July Aug. Sept. Oct. Nov. Dec. Jan. Feb. March
2011-12 841 902 880 920 826 869 827 821 877 947 889 884
2012-13 883 1023 1025 1003 953 963 932 891 965 923 858 912
2013-14 948 1099 946 1066 1024 1001 967 922 1012 1064 920 970
2014-15 959 1057 1107 1091 1114 1065 990 969 1032 1113 961 987
2015-16 1006 1139 1146 1144 1121 1130 1029 959 1085 1135 1008 987
2016-17 1081 1159 1183 1149 1153 1139 1079 960 1027 1098 985 1056
2017-18 1081 1226 1193 1167 1174 1138 1058 1016 1108 1195 1025 1076
2018-19 1106 1263 1301 1301 1177 1210 1180 1140 1300 1290 1170 1130
2019-20 State 1161 1326 1353 1348 1396 1359 1279 1105 1207 1270 1078 1204
Growth 4.96% 5.01% 3.98% 3.65% 18.58% 12.31% 8.36% -3.11% -7.13% -1.58% -7.86% 6.52%




30 31 30 31 31 30 31 30 31 31 28 31
Energy Requirement of UTTAR PRADESH

April May June July Aug. Sept. Oct. Nov. Dec. Jan. Feb. March
2011-12 6179 6598 6427 7162 6886 7012 7220 6379 6943 6968 6801 6985
2012-13 6618 8510 8489 8177 7565 7569 7910 7075 7497 8087 6441 7709
2013-14 7789 8885 7616 8460 8245 8537 7646 7259 7880 7894 6765 8200
2014-15 8247 9227 9364 9566 9966 9322 8589 7982 8193 8286 7208 7225
2015-16 7747 9651 9491 9605 9981 10234 9426 7785 7976 8340 7756 8396
2016-17 9198 9312 9723 9268 9351 9736 9069 7963 8466 8747 7850 8886
2017-18 9764 11055 11111 10749 11448 11230 10660 8381 8794 9423 8172 9264
2018-19 9348 11196 11964 11673 10957 10211 10136 9900 10695 11160 9884 11377
2019-20 State 9960 12028 12660 12493 12586 12270 11718 9210 9858 10478 9106 10230
Growth 6.55% 7.43% 5.82% 7.02% 14.87% 20.16% 15.61% -6.97% -7.83% -6.11% -7.87% -10.08%




30 31 30 31 31 30 31 30 31 31 28 31
Energy Requirement of DELHI

April May June July Aug. Sept. Oct. Nov. Dec. Jan. Feb. March
2011-12 2041 2716 2774 2883 2670 2585 2092 1759 1783 1924 1705 1747
2012-13 2056 2670 2961 2943 2545 2412 1964 1604 1747 1925 1546 1715
2013-14 2094 2682 2782 2884 2670 2629 2160 1603 1829 1945 1600 1750
2014-15 2131 2791 3237 3320 3183 2827 2353 1746 1926 2087 1691 1824
2015-16 2263 3091 3098 3119 3082 3047 2544 1804 1904 1970 1773 1931
2016-17 2628 3287 3498 3311 3211 3109 2622 1751 1797 1938 1711 1966
2017-18 2610 3375 3359 3474 3500 3130 2641 1897 1968 2063 1755 2053
2018-19 2636 3429 3824 3686 3535 2925 2490 1960 2020 2150 1790 2080
2019-20 state 2770 3540 4095 3910 3715 2970 2885 2000 2085 2215 1865 2135
Growth 5.08% 3.24% 7.09% 6.08% 5.09% 1.54% 15.86% 2.04% 3.22% 3.02% 4.19% 2.64%




30 31 30 31 31 30 31 30 31 31 28 31
Energy Requirement of RAJASTHAN

April May June July Aug. Sept. Oct. Nov. Dec. Jan. Feb. March
2011-12 3929 3839 3577 3481 3023 3053 3903 3476 4287 4584 3979 4426
2012-13 3843 4125 3965 3880 3511 3348 4368 4812 4980 4997 4782 4937
2013-14 4277 4316 4919 4638 3927 3881 4931 4818 5261 5417 4369 5218
2014-15 4681 4961 4624 4271 3980 5016 4416 4957 5639 5654 4850 5550
2015-16 4485 5163 5616 5548 5373 5207 5837 5798 6210 6027 5630 4626
2016-17 5328 5366 5144 4793 5230 6197 6005 5802 6348 6568 5862 5620
2017-18 5256 6015 5565 5250 5945 6029 6302 6159 6226 6607 5889 5950
2018-19 5699 6946 6677 6079 6991 6202 6748 6711 7107 6963 6392 6510
State 2019-20 6061 7580 7314 6605 7544 6661 7411 7138 7565 7286 6704 6924
Growth 6.36% 9.13% 9.54% 8.65% 7.91% 7.40% 9.82% 6.37% 6.45% 4.64% 4.89% 6.35%
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%% / Station Unit Station Maintenance Schedule as per Annual Outage ¢
Capacity (MW) Planning Remarks
& /From a% /To #
No of Days
NTPC
1 200 01.04.19 15.05.19 45 CHO+DDCMIS
2 200 22.03.20 25.03.20 4 Boiler License Renewal
3 200 14.12.19 17.12.19 4 Boiler License Renewal
Singrauli STPS 4 200 NIL
5 200 01.07.19 04.08.19 35 CHO+DDCMIS
6 500 01.12.19 25.12.19 25 Boiler
7 500 NIL
Rihand-I 1 500 15.12.19 28.01.19 45 CHO:boiler,HP/IP/LP,R&M of Mill APH
2 500 16.09.19 10.10.19 25 Boiler+APH seal Adjustment
Rihand-I 3 500 i
4 500 01.04.19 |30.04.19 |30 IBOiIer+LPT+GEN+TG shaft-2 vibrations
Rihand-1i 5 500 NIL
6 500 08.07.19 [06.08.19 [30 [Boiler+LPT+GEN+HIGH tg bg-5Y vibrations
Unchahar -1 1 210 18.11.19 |12.12.19 |25 |BOI|er+RLA Boiler+Gen+MOP
2 210 NIL
Unchahar -1I 3 210 01.04.19 [25.04.19 [25 [Boiler+RLA Boiler+Gen+MOP
4 210 NIL
Unchabhar -lll 5 210 NIL
Unchahar IV 6 500 NIL
1 110 01.09.19 [20.09.19 [20 [Boiler Inspection
Tanda-TPS (CSGS Dedicated to UP) :25 Eg 01.07.19 [30.07.19 [30 [Boiler Inspection+ TG Brg Inspecton+ LPT O/H+ Gen Brg
4 110 NIL
1 210 26-Apr-19 2-May-19 7 BLR+DSI
2 210 15-Oct-19 21-Oct-19 7 BLR+DSI
. 3 210 25-Sep-19 1-Oct-19 7 BLR+DSI
Dadri (NCTPS) 2 210 10-Aug-19 12-Sep-19 %5 BLR+DSI
5 490 NIL
6 490 4-Nov-19 [18-Dec-19 [45 [Boiler+LPT+Combustion modification
1 210
2 210 NIL
3 210 16.06.19 10.07.19 25 Boiler
4 210 20.02.20 15.03.20 25 Boiler+GEN
5 210 10.05.19 13.06.19 35 COH
6 210 15.01.20 15.02.20 32 Boiler+GEN+BLR Chemical cleaning
Vindhyanchal TPS 7 500 01.04.19 03.05.19 33 Boiler Global settlement+LPT+GEN+GT Gasket Replacement
8 500
9 500 NIL
10 500 27.08.19 [20.09.19 [25 [Boiler+LPT+GEN
11 500 17.07.19 [20.08.19 [35 [COH
12 500 NIL
13 500
GT1 88.7 5-Apr-19 8-Apr-19 4 Minor Inspection (12000 VOH)
GT2 88.7 1-Apr-19 30-Apr-19 30 Major Inspection
Anta GPS i 25-Oct-19 28-Oct-19 4 Major Inspection (4000 VOH)
GT3 88.7 26-Jul-19 31-Jul-19 6 Major Inspection (8000 VOH)
STG 153.2 1-Apr-19 20-Apl-19 20 ST major O/H & LP blade carrier checking
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%% / Station Unit Station Maintenance Schedule as per Annual Outage ¢
Capacity (MW) Planning Remarks
& /From a% /To Rt #r s
No of Days
30-Apl-19 30-Apl-19 1 BLR
GT1 111.19 2-Jul-19 16-Jul-19 15 Tie & Filter replacement
1-Nov-19 2-Nov-19 2 Filter replacement
15-Jun-19 15-Jun-19 1 BLR
. GT2 111.19 -
Auriya GPS 10-Nov-19 11-Nov-19 2 Filter replacement
GT3 111.19 1-Dec-19 1-Dec-19 1 BLR
GT4 111.19 18-Feb-20 18-Feb-19 1 BLR
ST1 109.3 02-Jul-19 31-Jul-19 30 Major overhaul
ST2 109.3 NIL
130.19 1-Aug-19 30-Aug-19 30 MJ+GEN
GT1 19-Dec-19 20-Dec-19 2 AFR
19-Jan-20 20-Jan-20 2 BLR
15-Feb-20 19-Feb-20 5 4000 EOH+CW
130.19 22-Jun-19 28-Jun-19 7 800 EOH+BLR
GT2 24-Nov-19 28-Nov-19 5 4000 EOH+AFR
. 2-Jan-20 2-Jan-20 1 CW
Dadri GPS 12-Jun-19 18-Jun-19 7 8000 EOH
GT3 130.19 9-Dec-19 13-Dec-19 5 40000EOH+AFR
19-Jan-20 20-Jan-20 2 BLR+CW
24-May-19 30-May-19 7 80000EOH+AFR
GT4 130.19 12-Nov-19 21-Nov-19 10 FTI+AFR
1-Jan-20 1-Jan-20 1 cw
ST1 154.51 1-Aug-19 10-Aug-19 10 Annual S/D+ Codenser cleaning
ST2 154.51 12-Nov-19 21-Nov-19 10 Annual S/D+ Codenser cleaning
GT1 137.758

Faridabad GPS (CSGS Dedicated to

T
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%% / Station Unit Station Maintenance Schedule as per Annual Outage |
Capacity (MW) Planning Remarks
& /From a% /To Rt #r s
No of Days
Haryana) GT2 137.758 -
STG 156.08
1 200 17-Dec-19 21-Dec-19 5 Annual Inspection
2 200 7-Jan-20 11-Jan-20 5 Annual Inspection
Koldam HEP (NTPC) 3 200 4-Feb-20 8-Feb-20 5 Annual Inspection
4 200 25-Feb-20 29-Feb-20 5 Annual Inspection
1 500 1-Nov-19 25-Nov-19 25 Boiler Annual Overhaul + LP Turbine Replacement
IGSTPP,Jhajjar 2 500 NI
3 500 1-May-19 [25-May-19 [25 [Boiler Annual Overhaul + LP Turbine replacement + Generator Che
NPCIL
NAPS 1 220 .NIL.
2 220 01.02.2020 01.03.2020 30 Biennial Shut Down
RAPS - A(CSGS Dedicated to Raj) 2 200 01.04.2019 30.09.2019 180 Annual Maintenance
3 220 NIL
RAPS -B 4 220 NIL
5 220 NIL
RAPS -C 5 220 NIL
NHPC
1 60 1-Dec-19 [20-Dec-19 [20 [Annual Maintenance
Baira Siul(3x60) 2 60 1-Jan-20 [20-Jan-20 [20 [Annual Maintenance
3 60 NIL
1 115 27-Feb-20 17-Mar-20 20 Annual Maintenance
2 115 6-Feb-20 25-Feb-20 20 Annual Maintenance
3 115 16-Feb-20 4-Feb-20 20 Annual Maintenance
Salal(6x115) 4 115 26-Dec-19 14-Jan-20 20 Annual Maintenance
5 115 5-Dec-19 24-Dec-19 20 Annual Maintenance
6 115 1-Oct-19 29-Nov-19 60 Capital Maintenance
1 180 5-Dec-19 25-Dec-19 21 Annual Maintenance
Chamera - 1(3x180) 2 180 27-Dec-19 16-Jan-20 21 Annual Maintenance
3 180 18-Jan-20 7-Feb-20 21 Annual Maintenance
1 100 11-Nov-19 25-Nov-19 15 Annual Maintenance
Chamera - 11(3x100) 2 100 13-Dec-19 16-Jan-20 35 Capital Maintenance
3 100 27-Nov-19 11-Dec-19 15 Annual Maintenance
1 77 2-Jan-20 16-Jan-20 15 Annual Maintenance
Chamera - llI(3x77) 2 77 17-Jan-20 31-Jan-20 15 Annual Maintenance
3 77 1-Feb-20 15-Feb-20 15 Annual Maintenance
1 120 27-Nov-19 26-Dec-19 30 Capital Maintenance
Uri(4x120) 2 120 27-Dec-19 25-Jan-20 30 Capital Ma_\intenance
3 120 15-Oct-19 3-Nov-19 20 Annual Maintenance
4 120 5-Nov-19 24-Nov-19 20 Annual Maintenance
1 314 15-Nov-19 19-Dec-19 35 Annual Maintenance
Tanakpur(3x31.4) 2 314 21-Dec-19 4-Apl-20 106 Annual Maintenance
3 314 10-Apl-20 14-May-20 35 Annual Maintenance
1 60 1-Nov-19 20-Nov-19 20 Annual Maintenance
Uri 11(4x60) 2 60 24-Nov-19 13-Dec-19 20 Annual Ma?ntenance
3 60 17-Dec-19 5-Jan-20 20 Annual Maintenance
4 60 9-Jan-20 28-Jan-20 20 Annual Maintenance
1 70 15-Nov-19 6-Dec-19 22 Annual Maintenance
NhanlinanaalAv7m 2 70 9-Dec-19 30-Dec-19 22 Annual Maintenance
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Capacity (MW) Planning Remarks
& /From a% /To Rt #r s
No of Days
gy 3 70 3-Jan-20 24-Jan-20 22 Annual Maintenance
4 70 28-Jan-20 18-Feb-20 22 Annual Maintenance
1 130 1-Dec-19 20-Dec-19 20 Annual Maintenance
Dulhasti(3x130) 2 130 22-Dec-19 10-Jan-20 20 Annual Maintenance
3 130 12-Jan-20 31-Jan-20 20 Annual Maintenance
1 130 15-Nov-19 9-Dec-19 25 Annual Maintenance
2 130 11-Dec-19 4-Jan-20 25 Annual Maintenance
PARBATI-li(4x130) 3 130 6-Jan-20 30-Jan-20 25 Annual Maintenance
4 130 1-Feb-20 25-Feb-20 25 Annual Maintenance
1 40 15-Nov-19 5-Dec-19 21 Annual Maintenance
SEWA -- 11(3x40) 2 40 8-Dec-19 28-Dec-19 21 Annual Maintenance
3 40 1-Jan-20 21-Jan-20 21 Annual Maintenance
1 15 20-Aug-19 09-Oct-19 51 Capital Maintenance
Nimmo Bazgo 2 15 15-Oct-19 07-Nov-19 24 Annual Maintenance
3 15 10-Nov-19 03-Dec-19 24 Annual Maintenance
1 11 25-Oct-19 23-Nov-19 30 Annual Maintenance
Chutak 2 11 26-Nov-19 25-Dec-19 30 Annual Maintenance
3 11 27-Dec-19 25-Jan-20 30 Annual Maintenance
4 11 29-Jan-20 27-Feb-20 30 Annual Maintenance
1 110 14-Dec-19 28-Dec-19 15 Annual Maintenance
K' GANGA 2 110 30-Dec-19 13-Jan-20 15 Annual Maintenance
3 110 15-Jan-20 29-Jan-20 15 Annual Maintenance
BBMB
1 108 11-Oct-19 18-Jun-20 252 RM&U
2 126 25-Nov-19 24-Dec-19 20 Annual Maintenance
3 108 1-Feb-19 10-Oct-19 252 RM&U
3 108 4-Mar-20 23-Mar-20 20 Annual Maintenance
3 108 25-Mar-20 16-Apr-20 23 Capital Mtc of Penstock Head Gate & Gate Hoist
Bhakra 4 126 14-Oct-19 2-Nov-19 20 Annual Maintenance
5 126 20-Jan-20 8-Feb-20 20 Annual Maintenance
6 157 25-Sep-19 12-Oct-19 18 Annual Maintenance
7 157 1-Oct-19 28-Feb-20 151 Annual Maintenance
8 157 16-Dec-19 4-Jan-20 20 Annual Maintenance
9 157 10-Feb-20 2-Mar-20 22 Annual Maintenance
10 157 4-Nov-19 23-Nov-19 20 Annual Maintenance
UL TF 150 MVA 6-Jan-20 17-Jan-20 12 Annual Maintenance
15-Apr-19 18-Apr-19 4 Quartely Maintenance
1 27.99 02-Sep-19 8-Sep-19 7 Half yearly Maintenance
20-Jan-20 29-Jan-20 10 Annual Maintenance
27-May-19 2-Jun-19 7 Half yearly Maintenance
Ganguwal 2 24.20 30-Sep-19 9-Oct-19 10 Annual Maintenance
06-Jan-20 9-Jan-20 4 Quartely Maintenance
06-May-19 15-May-19 10 Annual Maintenance
3 24.20 21-Oct-19 27-Oct-19 7 Half yearly Maintenance
3-Feb-20 6-Feb-20 4 Quartely Maintenance
2-Apr-19 11-Apr-19 10 Annual Maintenance
1 28.04 14-Oct-19 20-Oct-19 7 Half yearly Maintenance
13-Jan-20 16-Jan-20 4 Quartely Maintenance




aINF ST Aol F HTAR IaToT ATqe

&% arar ) <
%% / Station Unit Station Ma|nt§nance Schedule as per Annual Outage |
Capacity (MW) Planning Remarks
& /From a% /To Rt #r s
No of Days
3-Jun-19 6-Jun-19 4 Quartely Maintenance
Kotla 2 24.20 16-Sep-19 22-Sep-19 7 Half yearly Maintenance
16-Mar-20 25-Mar-20 10 Annual Maintenance
20-May-19 23-May-19 4 Quartely Maintenance
3 24.20 11-Nov-19 20-Nov-19 10 Annual Maintenance
17-Feb-20 20-Feb-20 4 Half yearly Maintenance
1 165 18-Jan-19 6-Feb-19 20 Annual Maintenance
2 165 2-Jan-20 31-Mar-20 90 Capital Maintenance
Dehar 3 165 1-Oct-19 20-Jan-20 112 R&M of stator winding &capital Mtc.Work
4 165 20-Nov-19 9-Dec-19 20 Annual Maintenance
5 165 23-Oct-19 11-Nov-19 20 Annual Maintenance
6 165 12-Feb-20 2-Mar-20 20 Annual Maintenance
66 16-Apr-19 5-May-19 20 Annual Maintenance
1 66 18-Nov-19 24-Nov-19 7 Half yearly Maintenance
66 26-Mar-20 14-Apr-20 20 Annual Maintenance
2 66 1-Nov-18 31-Aug-19 304 Capital Maintenance + Replacement of stator
66 21-Sep-19 20-Oct-19 30 Replacement of governor
66 17-Mar-19 15-Apr-19 30 Annual Mtc+ replacement of governor
3 66 28-Oct-19 3-Nov-19 7 Half yearly Maintenance
Pong 66 6-Mar-20 25-Mar-20 20 Annual Maintenance
66 26-May-19 14-Jun-19 20 Annual Maintenance
4 66 21-Oct-19 27-Oct-19 7 Half yearly Maintenance
66 1-Dec-19 3-Mar-20 94 Capital Maintenance
5 66 4-Nov-19 10-Nov-19 7 Half yearly Maintenance
66 15-Feb-20 5-Mar-20 20 Annual Maintenance
6 66 6-May-19 25-May-19 20 Annual Maintenance
6-Mar-00 11-Nov-19 17-Nov-19 7 Half yearly Maintenance
SJVNL
1 68.67
2 68.67
3 68.67
Rampur(6x68.67) 7 68.67 1.12.2019 15.3.2020 105 R&M
5 68.67
6 68.67
1 250
2 250
Nathpa-Jhakri(6x250) i ;:g 1.12.2019 28.2.2020 88 R&M
5 250
6 250
THDC
1 250 1.4.2019 30.4.2019 30 Annual Maintenance
Tehri HPP 2 250 1.3.2020 30.3.2020 30 Annual Ma?ntenance
3 250 1.5.2019 30.5.2019 30 Annual Maintenance
4 250 1.6.2019 30.6.2019 30 Annual Maintenance
1 100 1.5.2019 14.6.2019 45 Annual Maintenance
2 100 1.10.2019 14.11.2019 45 Annual Maintenance

K ntachwar HFD
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& /From a% /To Rt #r s
No of Days
e 3 100 16.11.2019 30.12.2019 45 Annual Maintenance
4 100 17.3.2020 30.4.2020 45 Annual Maintenance
DELHI
Hot Gas Path Inspection (HGPI)
1 30 25.03.2019 13.04.2019 20
2 30 14.04.2019 23.04.2019 10 Combustion Inspection (Cl)
3 30
4 30
5 30
Delhi(GTs)-(6x30+3x34) 6 30 NIL
ST HRSG-1(05.06.2019)
ST HRSG-2(06.06.2019) 30 25.03.2019 23.04.2019 30 Major Inspection
ST HRSG-3
ST HRSG-4 30
ST HRSG-5
ST HRSG-6 30 NIL
1 67.5
RTPS-2X67.5 > 675 NIL
1-GT 104 01.10.2019 |10.10.2019 10 Combustion Inspection
Dec'2019 2 Air inlet filter replacement
Hot Gas Path Inspection (HGPI)
PRAGATI - | 2.GT 104 01.03.2020 20.03.2020 20
3-ST 122 NIL
1-GT _ (02.11.2019) 216 01.11.2019 03.11.2019 3 Boroscopic Inspection (B.l.)
15.11.2019 17.11.2019 3 Boroscopic Inspection (B.1.)
2-GT__ (02.11.2019) 216 01.03.2020 21.03.2020 21 Hot Gas Path Ispection (HGPI)
PRAGATI - llI(BAWANA) 3-GT__ (03.03.2020) 216 15.06.2019 17.06.2019 3 Boroscopic Inspection (B.1.)
4-GT__ (03.03.2020) 216 01.12.2019 03.12.2019 3 Boroscopic Inspection (B.l.)
1-ST 253.6
2-ST 253.6 NIL
1-GT 31.6
RITHALA(NDPL) 2-GT 31.6
3-ST 31.6 NIL
HARYANA
1 110
2 110 Retired
3 110
4 110
Haryana(PTPS)-(4x110+2x210+2x250)
5 210 NIL
6 210 NIL
7 250 01.09.2019 [30.09.2019 [30 [Annual Overhauling
8 250 NIL
1 300 NIL
DCRTPP Yamuna Nagar (2x300 ) > 300 01.04.2019 14.06.2019 75 Capital Overhauling and Repair of ESPs
Capital Overhauling and Rehabilitation of ESPs to meet new
RGTPP HISSAR(2x600 ) 1 600 01.10.2019 14.12.2019 75 Environment norms fixed by MoEF
2 600 NIL
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No of Days
. 1 660 20.03.2020 31.03.2020 12 Capital Overhaul(Will extend upto 08th May)
MGTPS CLP Jhhajhar 2 660 1.04.2019 05.05.2019 35 Annual Maintenance
RAJASTHAN
1 110 22.08.19 05.09.19 15 Annual Overhaul
2 110 16.06.19 30.06.19 15 Annual Overhaul
3 210 01.04.19 27.05.19 57 Annual Capital Overhaul
KTPS(2x110+3x210+2x195) 4 210 18.05.19 01.06.19 15 Annual Overhaul
5 210 01.06.19 15.06.19 15 Annual Overhaul
6 195 01.07.19 06.08.19 37 Annual Overhaul & Inspection of Bearing
7 195 07.08.19 21.08.19 15 Annual Overhaul
Combustion Inspection (Upgradation of Control system of GT-
GT-1 35.5 01.06.19 15.06.19 15 1&HRSG-1)
HGPI & Generator Overhaul (Upgradation of Control system of
RAMGARH GAS CCPP GT-2 37.5 01.05.19 21.05.19 21 GT-2&HRSG-2)
STG- 37.5 01.05.19 21.05.19 21 Turbine & Generator Overhaul
GT-3 110
STG-II 50 NIL
1 250
2 250 | | l NIL
3 250 11.09.19 30.09.19 20 Annual Overhaul
SURATGARH TPS 7 ) NIL
5 250 20.08.19 [08.09.19 [20 [Annual Overhaul
6 250 01.07.19 [14.08.19 [45 [Annual Capital Overhaul
GT-1 110
DHOLPUR GAS CCPP GT-2 110
STG 110 NIL
o 1 600 21.07.19 10.08.19 21 Annual Overhaul
Kalisindh TPP 2 600 16.08.19 5.09.19 21 Annual Overhaul
1 125
GIRAL > 125 NIL
1 250 12.07.19 31.07.19 20 Annual Overhaul
2 250 25.07.19 13.08.19 20 Annual Overhaul
3 250 05.04.19 24.04.19 20 Annual Overhaul
CHHABRA TPS 4 250 01.07.19 20.07.19 20 Annual Overhaul
5 660 01.07.19 21.07.19 21 Annual Overhaul
6 660 25.07.19 14.08.19 21 Annual Overhaul
BARSINGSAR LTPS(NLC) 1 125 05.06.19 04.07.19 30 Annual Ma?ntenance of Bo?ler ?ncluding statutory ?nspect?on.
2 125 18.04.19 01.06.19 45 Annual Maintenance of Boiler including statutory inspection.
. . 1 660 MW NIL
Adani-Rajasthan 2 660 MW 01.0L.20 30.01.20 30 Capital Overhaul
15-Apr-19 26-Apr-19 12 Refractory maintenance & Boiler Inspection
1 135 10-Jun-19 17-Jun-19 8 Annual Overhaul/ Boiler overhaul
01-Jan-20 25-Jan-20 25 Capital Overhaul
19-May-19 26-May-19 8 Refractory maintenance & Boiler Inspection
2 135 24-Jun-19 01-Jul-19 8 Annual Overhaul/ Boiler overhaul
03-Sep-19 10-Sep-19 8 Refractory maintenance & Boiler Inspection
02-Jun-19 09-Jun-19 8 Refractory maintenance & Boiler Inspection
3 135 20-Oct-19 27-Oct-19 8 Refractory maintenance & Boiler Inspection
31-Dec-19 07-Jan-20 8 Annual Overhaul/ Boiler overhaul
24-Aug-19 31-Aug-19 8 Refractory maintenance & Boiler Inspection
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4 135 01-Dec-19 08-Dec-19 8 Refractory maintenance & Boiler Inspection
19-Feb-20 26-Feb-20 8 Annual Overhaul/ Boiler overhaul
RAJWEST Power (8x135) 28-Apr-19 09-May-19 12 Refractory maintenance & Boiler Inspection
5 135 01-Jul-19 25-Jul-19 25 Capital Overhaul
06-Oct-19 13-Oct-19 8 Annual Overhaul/ Boiler overhaul
11-May-19 18-May-19 8 Refractory maintenance & Boiler Inspection
6 135 19-Aug-19 26-Aug-19 8 Refractory maintenance & Boiler Inspection
11-Oct-19 18-Oct-19 8 Annual Overhaul/ Boiler overhaul
03-Apr-19 10-Apr-19 8 Annual Overhaul/ Boiler overhaul
7 135 20-Jul-19 27-Jul-19 8 Refractory maintenance & Boiler Inspection
08-Feb-20 15-Feb-20 8 Refractory maintenance & Boiler Inspection
05-Apr-19 12-Apr-19 8 Annual Overhaul/ Boiler overhaul
8 135 30-Jan-20 06-Feb-20 8 Refractory maintenance & Boiler Inspection
12-Mar-20 19-Mar-20 8 Refractory maintenance & Boiler Inspection
PH-1 25 25.05.19 23.06.19 30 Annual Maintenance
Mahi Hydel, 01.06.19 30.06.19 30 Annual Maintenance
Banswara PH-2 45 25.05.19 23.06.19 30 Annual Maintenance
01.06.19 30.06.19 30 Annual Maintenance
RANAPRATAP SGAR [ : A — e Ta— e e e
HYDEE:\?X/TEBRHSA;AATION' 3 43 01.06.19 15.06.19 15 Annual Checks & Maintenance works
4 43 01.07.19 15.07.19 15 Annual Checks & Maintenance works
JAWHAR SAGAR HYDEL 1 33 01.04.19 15.04.19 15 Annugll Checks & rontine Maintenance works
POWER POWER STATION, 2 33 20 Repairing of Hlydraulllc Cylinder of penstock gate and Annual
JAWAHAR SAGAR 06.05.19 15.06.19 Checks & routine Malntenan_ce works
3 33 18.04.19 02.05.19 15 Annual Checks & routine Maintenance works
UTTAR PRADESH
1 210 01-Mar-20 18-Mar-20 18 Mini Overhaul
2 210 01-Apr-19 30-Apr-19 30 Annual Maintenance
3 210 20-Jan-20 04-Mar-20 45 Capital Overhauling
ANPARA(3x210+2x500) 4 500 01-Nov-19 15-Dec-19 45 Capital Overhaul
5 500 01-Dec-19 18-Dec-19 18 Mini Overhaul
6 500 01-Jan-20 18-Jan-20 18 Mini Overhaul
7 500 01-Dec-19 30-Dec-19 30 Annual Maintenance
7 94 Unit# 7 To be Proposed for deletion.
9 200 14-Mar-20 31-Mar-20 18 Mini Overhaul
10 200 14-Jan-20 31-Jan-20 18 Mini Overhaul
OBRA(4x40+3x94+5x200) 11 200 01-Feb-20 01-Mar-20 30 Annual Maintenance
12 200
13 200 NIL
1 110 Unit# 1 To be Proposed for deletion.
2 110 13-Apr-19 30-Apr-19 18 Mini Overhaul
3 210 01-Feb-20 01-Mar-20 30 Annual Maintenance
PARICHHA(2x110+2x210) 2 210 01-Nov-19 18-Nov-19 18 Mini Overhaul
5 250 01-Mar-20 30-Mar-20 30 Annual Maintenance
6 250 14-Dec-19 31-Dec-19 18 Mini Overhaul
3 105
PANKI(1x32+2x105) 2 105 NIL
7 110 14-Oct-19 31-Oct-19 18 Mini Overhaul
H'GANJ'(2x40+2x55+2x60+1x105+2x250 |8 250 01-Dec-19 18-Dec-19 18 Mini Overhaul
9 250 01-Jan-20 30-Jan-20 30 Annual Maintenance
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1 300 | | | NIL
2 300 01-Nov-19 15-Dec-19 45 Annual Overhaul
Rosa(4x300) 3 300 NIL
4 300 01-Feb-20 20-Feb-20 20 Boiler OH
1 600 12-Mar-20 29-Mar-20 18 Annual Overhaul
ANPARA - C(IPP )LANCO 2 500 20-u1-19 08-Aug-19 20 Annual Overhaul
1 660 NIL
Lalitpur 2 660 04.02.20 [28-Feb-20 [25 [Annual Overhaul
3 660 01.03.20 [25.03.20 [25 [Annual Overhaul
1 660 NIL
Bara 2 660 10-Nov-19 30-Nov-19 20 Boiler OH
3 660 10-Dec-19 30-Dec-19 20 Annual Maintenance
GT#1 30 25.03.2019 13.04.2019 20 Hot Gas Path Inspection(HGPI)
IPGCL(GTPS) GT#2 30 14.04.2019 23.04.2019 10 Combustion Inspection(Cl)
SGT#1 30 25.03.2019 23.04.2019 30 Major Inspection
GT#L 104 01.10.2019 10.10.2019 10 Combustion Inspection(CI)
Dec'2019 2 Air inlet filter replacement
PPCL(PPS-I) T2 104 01.03.2020 [20.03.2020 20 Hot Gas Path Inspection(HGPI)
Dec'2019 2 Air inlet filter replacement
SGT#1 122 NIL
GT#1 216 01.11.2019 03.11.2019 3 Boroscopic Inspection (B.1)
GT#2 216 15.11.2019 17.11.2019 3 Boroscopic Inspection (B.1)
PPCL(PPS-III) 216 01.03.2020 21.03.2020 21 Hot Gas Path Inspection(HGPI)
GT#3 216 03.30.2019 04.01.2019 3 Boroscopic Inspection (B.I)
GT#4 216 01.12.2019 03.12.2019 3 Boroscopic Inspection (B.l)
UTTARAKHAND
GT-1,STG 107 03.03.20 [12.03.20 [10 [Annual Inspection and Overhauling
GT-1,STG 107
T-1,ST 107
Gama Infraprop Pvt.Ltd. gT-l,ng 187
GT-1,STG 107
GT-1,STG 107 NIL
GT-1 715 04.05.19 05.05.19 1 Offline Water wash and Air intake filter replacement
GT-1 715 04.08.19 05.08.19 1 Offline Water wash and Air intake filter replacement
GT-1 71.5 04.11.19 05.11.19 1 Offline Water wash and Air intake filter replacement
GT-1 715 05.02.20 07.02.20 2 Offline Water wash and essential corrective maintenance
GT-2 71.5 03.01.19 04.01.19 1 Offline Water wash and Air intake filter replacement
GT2 715 03.09.19 04.09.19 1 Offline Water wash and Air intake filter replacement
. GT-2 715 03.12.19 04.12.19 1 Offline Water wash and Air intake filter replacement
Sravanthi Energy Pvt Ltd Phase-1  [or) 715 03.03.20 05.03.20 2 Offline Water wash
HRSG-1 125 05.02.20 07.02.20 3 Hadro Test & IBR statutory Inspection-License Renewal
HRSG-2 125 03.03.20 05.03.20 3 Hadro Test & IBR statutory Inspection-License Renewal
04.11.19 05.11.19 1 Offline Water wash and Air intake filter replacement
GT-3 71.5 07.03.20 08.03.20 1 Offline Water wash and Air intake filter replacement
GT-4 71.5 05.12.19 06.12.19 1 Offline Water wash and Air intake filter replacement
GTG 71 20.09.19 25.09.19 5 Corrective Maintenance work
1 60 15.11.19 05.12.19 21 Annual Maintenance
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%% / Station Unit Station Maintenance Schedule as per Annual Outage ¢
Capacity (MW) Planning Remarks
& /From a% /To Rt #r s
No of Days
Chibro 2 60 11.12.19 31.12.19 21 Annual Maintenance
3 60 08.01.20 28.01.20 21 Annual Maintenance
4 60 05.02.20 25.02.20 21 Annual Maintenance
1 30 01.11.19 25.11.19 25 Annual Maintenance
Khodri 2 30 01.12.19 25.12.19 25 Annual Maintenance
3 30 01.01.20 25.01.20 25 Annual Maintenance
4 30 01.02.20 25.02.20 25 Annual Maintenance
01.04.19 29.05.19 59 Capital Maintenance (shall start from 30-01-2019)
Dhakrani 1 11.25 30.01.20 04.03.20 35 Annual Maintenance
2 11.25 23.12.19 26.01.20 35 Annual Maintenance
3 11.25 15.11.19 19.12.19 35 Annual Maintenance
1 17 09.12.19 31.03.20 114 RMU (shall continue up to 08-08-2020)
Dhalipur 2 17 01.04.19 08.07.19 99 RMU (shall start from 09-12-2018)
3 17 01.01.20 04.02.20 35 Annual Maintenance
1 10 01.04.19 30.04.19 30 Annual Maintenance
Kulhal 2 10 15.11.19 14.03.20 121 Capital Maintenance
3 10 NIL
1 30 01.04.19 12.12.19 256 Comprehensive RMU
2 30 15.07.19 04.08.19 21 Routine Maintenance During Monsoon
Tiloth 15.01.20 14.02.20 31 Routine Maintenance During Lean discharge period
3 30 15.07.19 14.08.19 31 Routine Maintenance During Monsoon
13.12.19 31.03.20 110 Comprehensive RMU
1 36 01.12.19 31.03.20 121 RMUof Unit No.1 Proposed and shall continue up to 31-10-2021
Chilla 2 36 01.12.19 04.01.20 35 Annual Maintenance of unit No.2
3 36 07.02.20 13.03.20 36 Annual Maintenance of unit No.3
4 36 01.04.19 30.11.19 244 Annual Maintenance
1 6.8 08.10.19 27.10.19 20 Annual Maintenance
Pathri 2 6.8 08.10.19 27.10.19 20 Annual Maintenance
3 6.8 08.10.19 27.10.19 20 Annual Maintenance
1 3.1 08.10.19 27.10.19 20 Annual Maintenance
Mohd.pur 2 3.1 08.10.19 27.10.19 20 Annual Maintenance
3 3.1 08.10.19 27.10.19 20 Annual Maintenance
1 66 15.06.19 09.02.20 240 Capital Overhaul
Ramganga 2 66 20.07.19 23.08.19 35 Annual Maintenance
3 66 01.04.19 30.01.19 91 Capital Overhaul
1 13.8 22.02.20 27.03.20 35 Annual Maintenance
Khatima 2 13.8 10.01.20 13.02.20 35 Annual Maintenance
3 13.8 22.11.19 31.12.19 40 Annual Maintenance
1 76 25.10.19 28.12.19 65 Annual Maintenance
MB-II 2 76 15.11.19 18.01.20 65 Annual Maintenance
3 76 05.01.20 09.03.20 65 Annual Maintenance
4 76 25.01.20 29.03.20 65 Annual Maintenance
PUNJAB
3 210 NIL
GGSSTP 4 210 15.11.19 19.12.19 35 Capital Maint. Boiler O/H,TG Bearing inspection,Generator O/H
Ropar 5 210 NIL
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%% / Station Unit Station Mamtgnance Schedule as per Annual Outage ¢
Capacity (MW) Planning Remarks
& /From a% /To Rt #r s
No of Days
6 210 NIL
1 210 15.01.20 [28.02.20 [45 Capital Overhauling:HP,IP & LP Turbines/Furnace/Generator
GHTP Lehra Mohabbat 2 210 01.04.19 [20.04.19 [20 Annual Overhauling
3 250 NIL
4 250 NIL
NPL 1 700 08.11.19 21.01.20 75 Major Overhaul
2 700 15.03.20 21.03.20 7 Maintenance Shutdown
1 660 01.04.19 10.04.19 10 Annual Over Hauling
TSPL 2 660 NIL
3 660 01.11.18 [22.11.18 [22 [Annual Over Hauling
GVK 1 270 25.11.19 [15.12.19 [21 [ Maintenance Shutdown
2 270 NIL
HIMACHAL PRADESH
1 42 15.02.2020 25.03.2020 40 days
Larji (3*42MW) 2 42 26.12.2019 08.02.2020 45days Annual Maintenance of M/Cs and associated equipments
3 42 01.11.2019 10.12.2019 40days
1 40 05.01.2020 15.02.2020 41 days
Bhaba (3*40MW) 2 40 26.12.2019 08.02.2020 44 days Annual Maintenance of M/Cs and associated equipments
3 40 05.11.2019 31.12.2019 56 days
1 16.5 15.10.2019 30.11.2019 47 days
Bassi (4*15MW) 2 16.5 15.11.2019 27.12.2019 43 days To carried out the annual maintenance of machine during lean
3 16.5 23.01.2019 05.03.2019 42 days season
4 16.5 02.01.2019 10.02.2019 40days
Giri (2*30MW) ; gg Eggsgig iggi’gg;g gg gg;’z Annual Maintenance of M/Cs and associated equipments
Ghanvi (2¥11.25MW) ; ﬁgg 81325812 gigéggig gg gg;’z Annual Maintenance of M/Cs and associated equipments
Ghanvi Il (2*5MW) ; 2 81325813 gigéggig gg gg;’z Annual Maintenance of M/Cs and associated equipments
1 5.65 20.12.2019 25.01.2020 36 days
Andhara (3*5.65MW) 2 5.65 05.11.2019 15.12.2019 40 days Annual Maintenance of M/Cs and associated equipments
3 5.65 15.11.2019 8.12.2019 41 days
1 4 01.11.2018 30.11.2018 30 days
Baner (3*4MW) 2 4 01.12.2018 31.12.2018 31 days Annual Maintenance of M/Cs and associated equipments
3 4 01.01.2020 31.01.2020 31 days
Khauli (2*6MW) 1 6 07.11.2018 31.12.2018 55 days . ) .
2 6 01.01.2020 28.02.2020 58. days Annual Maintenance of M/Cs and associated equipments
1 3.5 17.10.2019 19.11.2019 34 days
Gaj (3*3.5MW) 2 35 21.11.2019 29.12.2019 39 days Annual Maintenance of M/Cs and associated equipments
3 3.5 30.12.2019 03.02.2020 39 days
Binwa (2*3MW) ; g Ei;ggig igéi;g;g gg ggz: Annual Maintenance of M/Cs and associated equipments
1 100 15.01.2020 24.01.2020 10 days Due to lean period the planned annual maintenace of units one
Baspa Il (3*100MW) 2 100 01.02.2020 10.02.2020 10 days basis, does not affect the generation as no spillage takes place
3 100 21.02.2020 02.03.2020 10 days due to very less inflow
1 43 15.01.2020 03.02.2020 20 days .
Malana HEP (2*43MW) > 23 07.02.2020 26.02 2020 o1 dazs Annual Maintenance
1 12 01.012.2019 15.12.2019 15 days
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%% / Station Unit Station Maintenance Schedule as per Annual Outage ¢
Capacity (MW) Planning Remarks
& /From a% /To #
No of Days
|IA Hydo Energy Pvt. Ltd (3*12MW) 2 12 16.12.2019 30.12.2019 15 days Annual Maintenance
3 12 02.01.2020 16.01.2020 15 days
1 65 30.04.2019 30.05.2019 30 day
Kashag HEP 2 65 31.05.2019 15.06.2019 15 day Monthly Maintenance
3 65 30.06.2019 15.07.2020 15 day
L 1 50 15.11.2019 15.12.2019 30 days .
S HEP (2*50MW, Monthly Maint
ainj HEP ( ) 2 50 16.12.2019 15.01.2020 30 days ontly Maintenance
Kanchanjunga Power Company Pvt. Ltd. [1 8 11.11.2019 18.11.2019 7 days Monthly Maintenance
: 1 6.5 15.11.2019 30.11.2019 15 days
Nanti Hyd
antrrydro 2 65 01.02.2020 19.01.2020 20 days Annual Maintenance
Suryakanta Hydro 2 7 01.02.2020 19.01.2020 20 days Annual Maintenance
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Annexure-3

For POSOCO to develop models of wind farms/ parks connected to Indian grid, the following information
are required:

1.

© N U A

Electrical Single Line Diagram of Wind farm /park depicting :
o Forindividual WTGs: Type, MW rating, MVAR capability, Manufacturer, Model no.
o Reticulation system (MV system within the wind farm) : Length of individual branch /
twig, Type of conductor, Electrical parameters (R, X, B)
o Details of MV (690V/33kV) and HV (33kV/220kV) step-up transformers: Rating,
Impedance, Tap changers (Type, Tap Steps, Max Ratio and Min Ratio in p.u.)
o Aggregated steady state model (if available)
Encrypted model in PSS/E (*.dll files) for electromechanical transient simulation for components
of WTGs / Wind farm
o User guide for Encrypted models to be provided including instructions on how the
model should be set-up
o Corresponding transfer function block diagrams to be provided
o Simulation results depicting validation of User-Defined models against actual
measurement to be provided
o The use of black-box type representation is not acceptable
Generic models of WTGs / Wind farms (in case of non-availability of item as per Sl.no.2 above).
o Simulation results depicting validation of Generic models against User-Defined models
or against actual measurement to be provided
Wind Turbine datasheet
Voltage/reactive control strategy of farm, reactive capability curves
Settings from a wind turbine (each model in the farm)
Settings from the Power plant controller
Disturbance recordings — of wind farm response to disturbance together with any associated
information about the circumstances of the disturbance



3.1 Generic models in PSS/E for different technologies of Wind Turbines

Wind
Turbine Technology Generic model Model Description
type
WT1G1 Generator model (conventional induction
generator)
Direct connected induction
generator (SCIG)
Type-1 WT2T1 Drive train model (two-mass drive train model)
a) Fixed Speed Stall Control
b) Fixed Speed Active Control
wtlp_b Pitch controller (Use only for Type 1 with active
stall)
WT2G1 Generator model (|nduct|or.1 generator with
external rotor resistance
Wound rotor induction .
generator (WRIG) with a WT2E1 External resistance controller
Type-2 variable resistor in the rotor . .
L . WT12T1 Drive train model
circuit, and typically employs
pitch control wtlp_b (no
equivalent in Pitch controller
PSS/E)
REGCA1 Renewable energy generator converter model
Doubly fed induction REECA1 Renewable energy controls model
T 3 generator (DF|G) W|nd WTDTA1 Drive train model
e- i . .
vp turbines ; Variable speed with WTARA Wind turbine aerodynamic model
rotor side converter WTPTA1 Simplified pitch controller model
WTTQA1 Wind generator torque control
REPCTA1 Renewable energy plant controller
REGCA1 Renewable energy generator converter model
Full converter wind turbine
REECA1 Renewable energy controls model
Type-4 Generator types:
a) Synchronous WTDTA1 Drive train model
b) Permanent Magnet type
REPCA1 Renewable energy plant controller




Annexure: Formats for submission of modelling data for wind turbine generators / wind farms

Version History:

Version no. Release Date Prepared by* Checked/lIssued by* Changes

*Mention Designation and Contact Details

Details submitted:

Details pending:



Details of models in PSS/E for modelling Wind plants / farms / parks:

Category

Parameter Description

Data

Generator Nameplate

Connection point voltage (kV)

Terminal voltage (kV)

Wind Farm - Rated active power (sent out) in MW

Turbine — Rated MVA

Turbine — Rated active power (PMAX) in MW

Number of wind turbines (Type wise)

Reactive power
capability

Capability chart at connection point [If not available, then for each
individual wind turbine, and mode of operation of Power Plant
Controller]

QMAX

Qmin

Single Line Diagram

Single line diagram of the wind farm showing number and location of
turbines, cable run, transformers, feeders (including type of cables and
electrical R,X,B parameters), and connection to transmission system
Preferable : Electrical Single Line Diagram including details between
individual WTGs and b/w WTGs and aggregation points

Wind Turbine Details

Manufacturer and product details (include Year of Manufacture)

Year of commissioning

Fixed speed or variable speed

Type of turbine: stall control, pitch control, active stall control, limited
variable speed, variable speed with partial or full-scale frequency
converter

Hub height (in metre)

Rotor diameter (in metre)

Number of blades

Rotor speed (in rpm)

Gearbox ratio

Generator

Type of generator: Type 1/ Type 2 / Type 3 / Type 4

Number of pole pairs

Stator resistance (in Ohms)

Rotor resistance (in Ohms)

Speed control

Details of speed controller in wind turbine

Efficiency (Cp) curves

Cut-in wind speed

Wind speed at which full power is attained Cut-out wind speed

Pitch angle at low wind speed




Category

Parameter Description

Data

Reticulation System

Voltage of the reticulation system

Number of feeders

Cable schedules (lengths, cable size, conductor material, rating info)

Turbine Transformer

Details of the turbine transformer, including vector group, impedance,
and number of taps, tap position, tap ratio

Nameplate details

Wind-farm Step-up
transformer

Details of the main wind farm step up transformer, including vector
group, impedance, and tap position

Nameplate

OoLTC?

Controlled bus

Voltage setpoint

Dead band

Number of taps

Tap ratio range

Connection Details

Voltage influence (maximum change etc)

Short circuit ratio (SCR)

Min

Max

Harmonic filters

STATCOM

Synchronous condensers

Power Plant Controller
(PPC) Details

Does the wind farm have a PPC? If yes, whether PPC controls all or
part of the WTGs in wind farm

What is the method of control — voltage regulation, power factor
control, reactive power control?

Voltage control strategy (operating mode)
- Controls MV Bus

- Controls HV Bus

- PF control

- Q control

- Voltage control

Is there a droop setting?

- Voltage control

- Frequency Control

- Is there line drop compensation?

Is reactive power limited?

Temperature dependency

Active power ramp rate limiters

FRT protocols and setpoints
- LVRT
- HVRT

Provide settings from controller.




3.3 Generic Models for Type-1 and Type-2 Wind turbine generators:

Category Parameter Description Data
GENERATOR model
Synchronous reactance (ohms or pu) Xs
Transient reactance (ohms or pu) X’
Ge_ll:xerattl)r * | Wound rotor induction generator (WRIG) with a variable resistor in the rotor circuit,
ype- and typically employs pitch control
(WT1G1) ypically employs p
Leakage reactance, X,
Saturation curve (E1, S(E1), E2, S(E2)
XA, stator reactance (pu)
Doubly fed induction generator (DFIG) wind turbines ; Variable speed with rotor side
converter
Generator: | X1 rotor reactance (put)
Type-2 R_Rot_Mach, rotor resistance (pu)
(WT2G1)
R_Rot_Max ( sum of R_Rot_Mach + total external resistance) in pu
Saturation curve (E1, S(E1), E2, S(E2)
Power —slip curve (Top 5 points in the T-s curve)
Electrical Control model
TsP, rotor speed filter time constant, sec.
Rotor Tpe, power filter time constant, sec.
Resistance Ti, Pl-controller integrator time constant, sec.
Control : - -
Type-2 Kp, Pl-controller proportional gain, pu
(WT2E1) ROTRV_MAX, Output MAX limit
ROTRV_MIN, Output MIN limit
Drive Train model
Two-Mass | H, Total inertia constant, sec
Turbine [ MP, Machine damping f p d
Model for , Machine damping factor, pu P/pu spee
Type 1 and Htfrac, Turbine inertia fraction (Hturb/H)1
Type 2 Wind Freql, First shaft torsional resonant frequency, Hz
Generators :

(WT12T1)

Dshaft, Shaft damping factor (pu)




3.4 Generic Models for Type-3 and Type-4 Wind turbine generators:

Category

Parameter Description

Data

GENERATOR model

Type-3 or Type-4
(REGCA1)

Tg, Converter time constant (s)

Rrpwr, Low Voltage Power Logic (LVPL) ramp rate limit (pu/s)

Wound rotor induction generator (WRIG) with a variable resistor in
the rotor circuit, and typically employs pitch control

Zerox, LVPL characteristic voltage 1 (pu)

Lvpll, LVPL gain (pu)

Volim, Voltage limit (pu) for high voltage reactive current manage-

Doubly fed induction generator (DFIG) wind turbines ; Variable speed
with rotor side converter

Lvpntl, High voltage point for low voltage active current manage-

ment (pu)

LvpntO, Low voltage point for low voltage active current manage-

ment (pu)

lolim, Current limit (pu) for high voltage reactive current manage-

ment (specified as a negative value)

Tfltr, Voltage filter time constant for low voltage active current man-

agement (s)

Khv, Overvoltage compensation gain used in the high voltage reac-

tive current management

Igrmax, Upper limit on rate of change for reactive current (pu)

Igrmin, Lower limit on rate of change for reactive current (pu)

Accel, acceleration factor (0 < Accel <=1)

Electrical Control model

Type-3 and Type-4
Wind turbines :
(REECA1)

[Refer Block
Diagrams]

Vdip (pu), low voltage threshold to activate reactive current injection
logic

Vup (pu), Voltage above which reactive current injection logic is
activated

Trv (s), Voltage filter time constant

dbd1 (pu), Voltage error dead band lower threshold (<0)

dbd2 (pu), Voltage error dead band upper threshold (=0)

Kqv (pu), Reactive current injection gain during over and
undervoltage conditions

Igh1 (pu), Upper limit on reactive current injection Iqinj

Iql1 (pu), Lower limit on reactive current injection Iginj

Vref0 (pu), User defined reference (if 0, model initializes it to initial
terminal voltage)

Igfrz (pu), Value at which Iginj is held for Thld seconds following a
voltage dip if Thid >0

Category

Parameter Description

Data




Electrical Control model

Type-3 and Type-4
Wind turbines :
(REECA1)

[Refer Block
Diagrams]

Thlid (s), Time for which Iginj is held at Igfrz after voltage dip returns
to zero (see Note 1)

Thid2 (s) (20), Time for which the active current limit (IPMAX) is held
at the faulted value after voltage dip returns to zero

Tp (s), Filter time constant for electrical power

QMax (pu), limit for reactive power regulator

QMin (pu) limit for reactive power regulator

VMAX (pu), Max. limit for voltage control

VMIN (pu), Min. limit for voltage control

Kgp (pu), Reactive power regulator proportional gain

Kqi (pu), Reactive power regulator integral gain

Kvp (pu), Voltage regulator proportional gain

Kvi (pu), Voltage regulator integral gain

Vbias (pu), User-defined bias (normally 0)

Tiq (s), Time constant on delay s4

dPmax (pu/s) (>0) Power reference max. ramp rate

dPmin (pu/s) (<0) Power reference min. ramp rate

PMAX (pu), Max. power limit

PMIN (pu), Min. power limit

Imax (pu), Maximum limit on total converter current

Tpord (s), Power filter time constant

VQ-1Q characteristic (at least two pairs, up to 4 pairs of voltage and
current in pu)

VP-IP characteristic (at least two pairs, up to 4 pairs, of voltage and
current in pu)

Is turbine in PF control or Q control (including controlled by external
signal)?

[Refer
Block
Diagrams]

Is the turbine controlling voltage (directly, not than through PPC)?

If controlling voltage directly what bus does it control?

Is the turbine in P or Q priority mode?

Drive Train model

H, Total inertia constant, sec

DAMP, Machine damping factor, pu P/pu speed

Htfrac, Turbine inertia fraction (Hturb/H)1

Freql, First shaft torsional resonant frequency, Hz

Dshaft, Shaft damping factor (pu)




Category

Parameter Description

Data

Pitch Control model [for Type-3 only]

Generic Pitch
Control model for
Type-3 : (WTPA1)

Kiw, Pitch-control Integral Gain (pu)

Kpw, Pitch-control proportional gain (pu)

Kic, Pitch-compensation integral gain (pu)

Kpc, Pitch-compensation proportional gain (pu)

Kcc, Gain (pu)

Tp, Blade response time constant (s)

TetaMax, Maximum pitch angle (degrees)

TetaMin, Minimum pitch angle (degrees)

RTetaMax, Maximum pitch angle rate (degrees/s)

RTetaMin, Minimum pitch angle rate (degrees/s) (< 0)

Aerodynamic model [For Type-3 only]

(WTARA1)

Ka, Aerodynamic gain factor (pu/degrees)

Theta 0 Initial pitch angle (degrees)

Torque Controller model [For Type-3 only]

Generic Torque
Controller for Type-3
wind machines :
(WTTQA1)

Kpp, Proportional gain in torque regulator (pu)

KIP, Integrator gain in torque regulator (pu)

Tp, Electrical power filter time constant (s)

Twref, Speed-reference time constant (s)

Temax, Max limit in torque regulator (pu)

Temin, Min limit in torque regulator (pu)

pl, power (pu)

spd1, shaft speed for power p1 (pu)

p2, power (pu)

spd2, shaft speed for power p2 (pu)

p3, power (pu)

spd3, shaft speed for power p3 (pu)

p4, power (pu)

spd4, shaft speed for power p3 (pu)

TRATE, Total turbine rating (MW)




Category

Parameter Description

Data

Power Plant Controller (PPC) model

Generic Power Plant
Controller (PPC)
model for Type-3
and Type-4 wind

turbines :

REPCTA1 for type 3,

and REPCAL1 for type

4 turbines

Tfltr, Voltage or reactive power measurement filter time constant (s)

Kp, Reactive power Pl control proportional gain (pu)

Ki, Reactive power Pl control integral gain (pu)

Tft, Lead time constant (s)

Tfv, Lag time constant (s)

Vfrz, Voltage below which State s2 is frozen (pu)

Rc, Line drop compensation resistance (pu)

Xc, Line drop compensation reactance (pu)

Kc, Reactive current compensation gain (pu)

emax, upper limit on deadband output (pu)

emin, lower limit on deadband output (pu)

dbd1, lower threshold for reactive power control deadband (<=0)

dbd2, upper threshold for reactive power control deadband (>=0)

Qmax, Upper limit on output of V/Q control (pu)

Qmin, Lower limit on output of V/Q control (pu)

Kpg, Proportional gain for power control (pu)

Kig, Proportional gain for power control (pu)

Tp, Real power measurement filter time constant (s)

fdbd1, Deadband for frequency control, lower threshold (<=0)

Fdbd2, Deadband for frequency control, upper threshold (>=0)

femax, frequency error upper limit (pu)

femin, frequency error lower limit (pu)

Pmax, upper limit on power reference (pu)

Pmin, lower limit on power reference (pu)

Tg, Power Controller lag time constant (s)

Ddn, droop for over-frequency conditions (pu)

Dup, droop for under-frequency conditions (pu)




S.No. [Utility Plant Generator | Exciter | Governer | Stabilizer Remarks (data not given)
1 NHPC Chamera-1 Yes Yes No Yes
Chamera-2 Yes Yes Yes No T"q0,XI & S(1.0)
Chamera-3 Yes Yes Yes Yes S(1.0) & 5(1.2)
Dhauliganga Yes Yes Yes No
Bairasuil Yes Yes No No
Uri-1 Yes Yes Yes Yes
Uri-2 Yes No No No
2 |NTPC Rihand Yes Yes No Yes Stabilizer data only for
Rihand -1 is given
Dadri Thermal-2 Yes Yes No No
Singrauli Yes Yes No No
Unchahar-1 Yes Yes No No
Badarpur Yes Yes No No Unit # 1,2,3 of 95 MW each
3 SJVNAL NJPC Yes Yes No Yes T7"d0, T"q0 & S(1.2)
Rampur Yes No No No
Tehri Yes No No No
Koteshwar Yes Yes No No
4 UPRVUNL Parichha Partial Yes No No Time constants & Unit#7
Harduaganj Partial No No No Unit#2
Anpara-1,2,3 Yes Yes No Yes
Anpara- 4,5 Yes Yes No Yes
Obra Yes No No No
5 HPGCL Yamuna nagar Yes Yes No Yes Inetia
Panipat-1,2 Yes Yes No Yes
Khedar Yes No No Yes
6 PSTCL Ropar Yes Yes Yes Yes
Rajpura Yes Yes Yes No
7 Karcham Karcham Wangtoo Yes No No No
8 Everest Malana-2 Yes No No No
9 AD Hydro AD Hydro Yes No No No
10 Shree Cement [Shree Cement Yes No No No
11 Roza-IPP Roza Yes No No No
12 Lalitpur-IPP Lalitpur Yes Yes No Yes




S.No. | Utility Plant Generator | Exciter | Governer | Stabilizer [Remarks (data not given)
1 [NHPC Chamera-1 Yes Yes Partial Yes Governor data is not in defined
model/format, not able to process that data
Chamera-2 Yes Yes Yes No T"q0,XI & 5(1.0)
Chamera-3 Yes Yes Yes Yes S(1.0) & 5(1.2)
Dhauliganga Yes Yes Yes Yes Exhaustive data for excitattion and stabilizer
but not in defined model/format
. . . Exciter & stabilizer coupled in excitation
Bairasuil Yes Yes Partial Yes
system
Uri-1 Yes Yes Yes Yes
Uri2 Yes Partial Yes Yes Exh.austive data given for AVR, though not in
defined model.
Dulhasti Partial Partial yes No Excitation data is not in defined model
Parbati-lll Partial No Partial No Only block diagrar.n give.n for <.excitation
system, rest data is not in defined format
Exciatation system block diagram with and
Salal Partial Partial No Partial Withou.t PSSis give.n. .Some partial data fc.vr
excitation system is given only. Data not in
format
Governor and stabilizer block diagram has
Sewa-ll Partial No Yes Yes given al.wd data is also shared. As the data is
not defined for any standard model, we are
checking the data
2 [NTPC Rihand Yes Yes No ves |Stebilizer dataonly for
Rihand -1 is given
Dadri Thermal-2 Yes Yes No No
Singrauli Yes Yes No No
Unchahar-1 Yes Yes No No
Badarpur Yes Yes No No Unit # 1,2,3 of 95 MW each
Unchahar-4 Yes Yes Yes No
3 |SJIVNAL NJPC Yes Yes No Yes T"d0, T"q0 & S(1.2)
Rampur Yes No No No
4 |UPRVUNL Parichha Partial Yes No No Time constants & Unit#7
Harduaganj Partial No No No Unit#2
Anpara-1,2,3 Yes Yes No Yes
Anpara- 4,5 Yes Yes No Yes
Obra Yes No No No
Harduaganj Unit#7 Modetl nan.'le has been g'!ven ('.I'rahsfer
(120 MW) Yes No No No function diagram of static excitation s.ystem
also shared) [Governor model not defined]
5 |HPGCL Yamuna nagar Yes Yes No Yes Inertia
Panipat-1,2 Yes Yes No Yes
Khedar Yes No No Yes
6 |[PSTCL Ropar Yes Yes Yes Yes
Rajpura Yes Yes Yes No
Model name has been given for excitation
Talwandi Saboo Yes No No No system, governor though data has not
submiited
7 |Karcham Karcham Wangtoo Yes No No No
8 |Everest Malana-2 Yes No No No
9 |AD Hydro AD Hydro Yes No No No
10 (Shree Cement Shree Cement Yes No No No
11 [Roza-IPP Roza Yes No No No
12 (Lalitpur-IPP Lalitpur Yes Yes No Yes
13 |RRVPNL Partial yes Partial No Xl, 5(1.0),5(1.2)
14 |DTL Indra Prastha PPS-I Partial No No No
PPS-1ll Partial Partial Partial No Not ir'1 any standjc\rd model, exhaustive data
has given. Checking the data
15 [HPPCL Sainj HEP Yes Partial Partial Partial |Proposed settings are not given
16 [THDC Tehri Yes No No No
Koteshwar Yes Yes No No




Dyanamic Data is still awaited

Annexure-4

S.No.

Utility

Plant Name

10

Rajasthan

kota TPS

Suratgarh TPS

Chabra TPS

Dholpur GPS

Ramgarh GPS

Barsingsar (NLC)

Giral LTPS

Rajwest LTPS (IPP)

Kalisindh

11

UPPTCL

Panki TPS

Tanda TPS (NTPC)

Anpara-C (IPP)

Bajaj Energy Pvt.Ltd(IPP) TPS

Anpara-D

Bara

Vishnuparyag HPS (IPP)

Alaknanada

S.No. Utility Plant Name Plant Capacity

Dadri thermal-1 1820
Unchahar-2,3 1050

Dadri GPS 830

1 NTPC Anta GPS 419
Auraiya GPS 663

Faridabad GPS (NTPC) 432

Koldam 800

2 NHPC Tanakpur-HPS 690
NAPS 440

3 NPC RAPS A (NPC) 300
RAPS- B 440

RAPS- C 440
Bhakra HPS 1379

4 BBMB Dehar HPS 990
Pong HPS 396

5 IPP Budhil HPS(IPP) 70
Guru Nanak Dev TPS(Bhatinda) 460

6 PSTCL Guru Hargobind Singh TPS(L.mbt) 920
1320
7 Haryana [Jhajjar(CLP) 1320
8 J&K Baglihar HPS (IPP) 1240
9 Uttarakhand |All hydro plants 1500

12

Delhi

Rajghat TPS

Delhi Gas Turbine

Rithala GPS

Bawana GPS

* Small generations of states less than 100MW are not considered here except Delhi & HP.

13

HPSEB

Baspa HPS (IPP)

Malana HPS (IPP)




Annex-V

TEMPERATURE AND HUMIDITY DISPLAY

NR-2 NR-1 STATES

STATION TEMP °C | HUMD % [y RAT0, o STATION TEMP °C| HUMD % | gnieromp STATION TEMP °C | HUMD % | inis menp
ABDULLAPUR 19 89 5 AGRA 7 58 3 ABLOWEL 16 38
AMRITSAR s 43 n s 2 ALLAHABAD 15 80 5 BADDI 2 33 a0
BAHADURGARH 28 0 0 ANTA 18 4 2 BHIWANI 5 S s 10
FATEHABAD 18 544 52 AURIYA 7 s 0 s 0 BWANA s 30 58 5
HISSAR 20 7 4 BADARPUR 7 45 1 DADRI s 28 .
JALLANDHAR s 50 s 102 2 2 BALIA 9 17 2 GLADNI s 0 s 0
KAITHAL 16 80 5 BALLABGARH s 25 s w2 s 4 HEERAPURA s 26 5 3
KISHENPUR 16 80 5 BASSI 7 4 3 JUTOGH 10 s 0
MALERKOTLA s 0 57 0 BHIWADI 1 62 3 LUCKNOW s 0 s 7 0
MOGA 18 61 3 DADRI HVDC 18 55 3 MINTOROAD 20 ¥
NALAGARH 15 63 4 GO RAKHPUR 19 51 3 MORADABAD A 18 E : 70
PATIALA PG 16 67 <+ KANPUR 1% 75 4 NARWANA s 33 T 0
WAGOORA Y s 0 0 LUCKNOW_PG s 6 s 0 s 0 PANIPAT 7 69
SONIPAT 25 2% MAINPURI 38 77 2 RATANGARH s n s 0
MANDOLA 19 65 3 PANIPAT - BB - s 99
M'BAGH % 51 2
MEERUT 14 77 5
RAIBAREILLY 38 s 0 a8
RIHAND (HVDC) s n s 94 s 4
RIHAND_NT 18 ® 3
SINGRAULI 19 «® 2
VINDHYACHAL 18 46 3




Provision to . . Provision to
. Confirmation B . R
MVAr Switchable use as Bus by Utility for MVAr Switchable use as Bus | Confirmation by
S.No Element Name Type | Voltage Level | Owner End-1 Rating at (with Reactor usya o asyBus End-2 Rating at (with Reactor Utility for usage
End-1 [additional CB)| (position of riactor End-2 [additional CB)| (position of | as Bus reactor
line isolator) line isolator)
Fatehabad 765(UP)-Lalitpur . % . *
1 TPS(LPGCL) 1 & 2 Line 765 kv UPPTCL Fatehabad 3*80 YES Lalitpur 3*110 YES YES YES
2 |Kurukshetra(PG)-Nakodar(PSEB) | Line 765 kV PGCIL Nakodar 50 - YES - Kurukshetra - - -
3 |Agra(PG)-Auraiya(NTPC) 1 & 2 Line 400 kv PGCIL Agra 50 - - - Auraiya - - - -
4 |Agra-Jaipur South-1 & 2 Line 400 kv PGCIL Agra 50 - - - Jaipur South 50 - YES YES
5 [Chamera pool-Jalandhar 1 & 2 Line 400 kv PGCIL Chamera-1 HEP 50 - - - Jalandhar - - - -
6 |Kishenpur-Moga Line 400 kv PGCIL Kishenpur 63 - YES - Moga 63 - YES
7 |Jalandhar-Hamirpur Line 400 kv PGCIL Jalandhar - - - - Hamirpur 50 - -
8 |Fatehabad-Moga Line 400 kv PGCIL Fatehabad 63 - YES - Moga -—- - -
9 |Agra-Sikar1 &2 Line 400 kv PGCIL Agra 50 - - - Sikar 50 YES YES YES
10 |Agra(UP)-Unnao Line 400 kv UPPTCL Agra(UP) 50 - - - Unnao 50 - -
11 |Vishnuprayag-Muzzaffarnagar| Line 400 kv UPPTCL | Vishnuprayag 50 --- --- --- Muzzaffarnagar 50 - -
12 |Srinagar-Muzzaffarnagar Line 400 kv UPPTCL Srinagar - - - - Muzzaffarnagar 50 - -



javascript:__doPostBack('GridView3','Sort$ELEMENT_NAME')
javascript:__doPostBack('GridView3','Sort$DEV_TYPE')
javascript:__doPostBack('GridView3','Sort$KV')
javascript:__doPostBack('GridView3','Sort$OWNER_NAME')

Annex-7

Talwandi Saboo = PR soo
Unit 1 ata m - - to
- i VOLTAGE
. - 487.5
E voltage vs Mivar D a7s
- Mw vs mvar
M= a62.5
- = aso
= 437.5
425
= - a12.s5
- MVAR e
-600 -400 -200 o 200 400 600 800
500
Tatwandi Saboo Data from 01.11.18 to
Lt = 05.12.18 VOLTAGE
- - 487.5
- - 475
Voltage vs MIVAR _
MW vs MVAR [ a62.5
- = aso
N -
- 437.5
= 425
= - a12.5
MVAR 400
-600 -400 -200 o 200 400 600 800
800 500
Talwandi Saboo -
Unit 3 " = ° Mw & = Data from 01.11.18 to VOLTAGE
- . 05.12.18
- 700 = a487.5
- Voltage vs MVAR |
= - 475
MW vs MVAR ==
462.5
- = aso
- 437.5
200 425
417 -
- e \ o ai12.s
P MVAR a00
-600 -400 -200 o 200 400 600 800




MW Vs MVAr plots for Generating Stations
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Annexure-8

Outage
S. NO. Element Name Outage Date Tim: Reason/Remarks
11-Nov-18 6:51  [Problem in line reactor CB at Moga end. As per PMU, No fault observed.
14-Nov-18 9:11 R-N fault. As per PMU, R-N fault, unsuccessful auto-reclosing observed.
1 765 kV Meerut(PG)-Moga(PG
(PG) ga(PG) 14-Nov-18 13:29 [PLCC maloperation. As per PMU, No fault observed.
14-Nov-18 14:48 |[Voltage selection relay of LR mal-operated. As per PMU, No fault observed.
18-Nov-18 19:50 [Details awaited. As per PMU, No fault observed.
6-Nov-18 18:13 Bl-N fa:ljc, 1;%80;m from Panki(UP) end. As per PMU, Y-N fault occurred and
2 |400 kv Aligarh(UP)-Panki(UP) cearec In SUSIMS.
20-Nov-18 9:51 |DT received at Aligarh(UP) end. As per PMU, No fault observed.
26-Nov-18 12:45 |Tripped on High voltage. As per PMU, No fault observed.
11-Nov-18 21:39 |R-N fault. As per PMU, R-N fault occured, no auto-reclosing observed.
R-N Fault ,251km F A UP) end. As per PMU, R-N fault occurred and
3 |400 kV Anpara(UP)-Obra(UP)-Sultanpur(UP) 21-Nov-18 8:05 au m From Anpara(UP) end. As pe it ocedr
delayed clearance with no auto-reclosing observed.
23-Nov-18 13:38 R-N fault, 128{1KM from Sultanpur(UP) end. As per PMU, R-N fault occured,
no auto-reclosing observed.
3-Nov-18 749 B-N Fault,SO‘Ollkm from Gorhkpur(UP) end. As per PMU, B-N fault occured,
no auto-reclosing observed.
B-N fault, 48.1 KM fi Gorakhpur(UP) end. As per PMU, B-N fault occured,
4 |400 kv Azamgarh(UP)-Gorakhpur(UP) 7-Nov-18 13:31 au KM from Gorakhpur(UP) end. As p uit oceur
no auto-reclosing observed.
16-Nov-18 14:45 [B-N fault. As per PMU, B-N fault occured, no auto-reclosing observed.
10-Nov-18 4:01 |Over voltage. As per PMU, No fault observed.
5 1400 kV Bareilly(UP)-Unnao(UP) ckt-1 21-Nov-18 0:30  [Y-N fault. As per PMU, Y-N fault occured, no auto-reclosing observed.
27-Nov-18 10:11 [PLCC mal function. As per PMU, No fault observed.
2-Nov-18 3:17 |Over voltage. As per PMU, line tripped on overvoltage.
6 400 kv Chamera II(NHPC)-Kishenpur(PG) 3-Nov-18 12:35 [Y-N Fault. As per PMU, Y-N fault occurred, no auto-reclosing observed.
26-Nov-18 91:07 SF6 gas monitoring system mal-function. Tripped from Chamera-II(NHPC) end
only. As per PMU, No fault observed.
4-Nov-18 9:45 [R-B Fault, 132km from Kishenpur(PG) end. As per PMU, R-B fault observed.
5-Nov-18 32:19 Y-N fault, 95.71km from Kishenpur(PG) end. As per PMU, Y-N fault occurred
7 1400 kV Kishenpur(PG)-New Wanpoh(PG) ckt-1 ’ and cleared in 520ms, another fault observed after 1700ms.
14-Nov-18 9:14  |R-B fault. As per PMU, R-N fault, unsuccessful auto-reclosing observed.




Preliminary Report receipt status DR/EL receipt status Detailed Report receipt status Fault
Event Gi ti Cat CEA
ven! eneration Load Loss(MW) @ egurv asper Energy Unserved (in MU) Clearance
(As reported) Loss(MW) Grid Standards within ) within 5 5 ) . .
after 24hrs Not Received after 24hrs | Not d d | Not d | time (in ms)
24hrs 24hrs
A problem occurred in U#1 GIS breaker compartment caused Bus bar protection operation at 220kV
Chamera IlI(NHPC) leading to tripping of 220kV Chamera IlII(NHPC)-Chamera pool(PG) ckt-2@& 220kV Y(PG),Y(Green
Gl-2 Y(NHPC Y(PG),Y(GI k Y(NHPC Y(NHPC 80
Budhil(Lanco)-Chamera IlII(NHPC) ckt-1. As per PMU, B-N fault is observed. SCADA data at 220kV Chamera ( ) (PG),¥(Greenko) ( ) ko) ( ) ms
III(NHPC) was suspected during the incident.
400kV Kishenpur(PG) -New Wanpoh(PG) ckt-4 tripped on Phase to earth fault(B-N fault), 111 kms from
Kishenpur(PG) end. At the same time, 220kV Salal(NHPC)-Kishenpur(PG) ckt-3 & ckt-4 also tripped. As per Gl-2 Y(NHPC) Y(PG) Y(NHPC) Y(PG) Y(PG) 80ms
PMU, B-N fault is observed. Another B-N fault observed after 1 sec withDelayed clearance of 680ms.
400kV New Wanpoh(PG) -Kishenpur(PG)-ckt-1 & 2, 400kV New Wanpoh(PG) -Wagoora(PG)-ckt-1 & 2
tripped on R-B Fault ,132km from Kisenpur(PG) end. As per PMU, multiple R-B fault observed in the system.
Gl-2 Y(PG Y(PG Y(PG 80
In antecedent conditions, 400kV New Wanpoh(PG) -Wagoora(PG)-ckt-1 & 2 carrying 135MW each and (PG) (PG) (°G) ms
400kV Kishenpur(PG)-New Wanpoh(PG) ckt-1 & 2 carrying 135 MW each.
B-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 also tripped. 200 GD-1 0.16 Y(UP) Y(UP) Y(UP) 4000ms
400kV Sikandrabad-Aligarh hand tripped.
400kV Ball h(PG)-Tughlak: PG)-2 Ball h(PG)-N HVPNL) tri | LA NA
00l allabgarh(PG)-Tughlakabad(PG)-2 and Ballabgarh(PG)-Nawada( ) tripped on over voltage. As Gl2 v(PG) Y(Har),¥(Delhi) Y(PG) Y(Har),Y(Delhi) v(PG) (Over
per PMU, no fault observed. voltage)
Due to fault and subsequent bus bar protection operation at 220kV Sakatpura, cascade tripping occurred at
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 Y(Raj) Y(NTPC) Y(Raj) Y(Raj) 1000ms
tripped at KTPS.
315 MVA ICT 1 at 400/220kV Nalagarh(PG) tripped due to LBB protection operation of 220kV Mohali(Pun)-
Nalagarh(PG) ckt-2. As per PMU, R-N fault is observed. In antecedent condition, 315 MVA ICT 1 & 220kV Gl-2 Y(PG) Y(PUN), Y(HP) Y(PG) Y(PUN), Y(HP) Y(PG) 80ms
Mohali(Pun)-Nalagarh(PG) carrying 119 MW & 45 MW respectively.




Event
(As reported)

Generation
Loss(MW)

Load Loss(MW)

Category as per CEA
Grid Standards

Energy Unserved (in MU)

Preliminary Report receipt status

DR/EL receipt status

Detailed Report receipt status

within
24hrs

after 24hrs

Not Received

within
24hrs

after 24hrs

Not ived

Not

Fault
Clearance
time (in ms)

Bus bar protection operated at 220kV Khodri(UTT) due to snake climbed on 220kV R-Ph CT resulting in
tripping of 220kV Sarsawa(UPPTCL) -Khodri (UPCL) & 220kV Khodri(UTT)-Saharanpur(UP) ckt-2. As per PMU,
R-N fault with delayed clearance is observed. In antecedent conditions, 220kV Khodri(UTT)-Saharanpur(UP)
ckt-2 carrying 135 MW.

162

GD-1

Y(UP),Y(Utt)

Y(UP),Y(Utt)

Y(utt)

400ms

220kV Bhiwadi(PG)-Kushkhera(RVPNL) ckt-2 tripped due to broken jumper at Tower No. 20. At the same
time, 220kV Bhiwadi(PG)-Bhiwadi(RVPNL) ckt-2, 220kV Bhiwadi(PG)-Mau(HVPNL) and 315 MVA ICT 1 & ICT
3 also tripped. As per PMU, B-N fault is observed. Voltage drop also observed in R & Y phase. In antecedent
conditions, 315 MVA ICT 1 & ICT 3 carrying 150 MW & 140 MW respectively.

Gl-2

Y(PG)

Y(Raj),Y(Har)

Y(PG)

Y(Raj),Y(Har)

Y(PG)

80ms

220kV Napp(NPC)-Simbholi(UP) and 220kV Meerut(PG)-Simbholi(UP) tripped at 1123Hrs. As per PMU, B-N
fault with delayed clearance is observed. In antecedent conditions, 220kV Napp(NPC)-Simbholi(UP)
carrying 101 MW.

Gl-2

Y(UP)

Y(PG), Y(NPC)

Y(UP)

Y(PG), Y(NPC)

Y(UP)

1200ms

Due to Y-phase CT blast of Dadri (NTPC) line at 400 kV Greater Noida (UP), 400kV Dadri(NTPC)-400kV
Greater Noida(UP) & 400kV Greater Noida(UP)-765kV Greater Noida(UP) ckt-2 tripped along with 500 MVA
ICT-5, 315 MVA ICT-1 & 2. At the same time, B0O kV Dadri(NTPC)-Panipt(BBMB) ckt-2 also tripped from
Dadri(NTPC) end. As per PMU, R-N fault is observed. In antecedent conditions, 500MVA ICT5, 315 MVA ICT1
& 315 MVA ICT2 carrying 10IMW, 62MW & 67MW respectively.

Gl-2

Y(UP)

Y (PG), Y(NTPC)

Y(UP)

Y (PG),
Y(NTPC)

Y(UP)

80ms

S500MVA 400/220kV ICT 1 & ICT 2 at 400kV Ataur(UP) tripped due to Bus bar protection malopertaion. As
per PMU, No fault is observed in the system. In antecedent conditions, 500MVA ICT 2 carrying 72 MW.

Gl-2

Y(UP)

Y(uP)

Y(uP)

NA

400kV Rajpura(Pun)-Rajpura(TH)(Pun) ckt-2 and 400kV Rajpura(Pun)-Dhuri(Pun) ckt-1 tripped while doing
testing work. As per PMU, No fault observed in the system. In antecedent condition, 400kV Rajpura(Pun)-
Rajpura(TH)(Pun) ckt-2 & 400kV Rajpura(Pun)-Dhuri(Pun) ckt-2 carrying 274 MW & 86 MW respectively.

Y(Pun)

Y(Pun)

Y(Pun)

NA

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
400/220kV Orai(UP) also tripped. As 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.

Gl-2

Y(UP)

Y(uP)

Y(UP)

80ms




Northern Regional inter regional lines tripping for Nov-18

Annexure-10
. Other Protection
Outage Restoration # Fault
) DR/EL Issues and Non 3
Load . Category as Clearance Time *FIR ) . Suggestive
L. ) - Brief Reason A ) provided Compliance )
S. No. Name of Transmission Element Tripped Owner/ Utility Loss/ per CEA Grid (>100 ms for 400 | Furnished | . ) Remedial Remarks
(As reported) in24 hrs | (inference from
Gen. Loss standards kV and 160 ms | (YES/NO) - Measures
Date Time Date Time for 220 k) (YES/NO) PMU, utility
details)
R-N Fault,27.6km from Details of From PMU. two R-N fault
1 |220kV Sakatpura(RRVPNL)-Badod(MPPTCL) MPPTCL/RRVPNL | 21-Nov-18 | 2:48 Nil Sakatpura.Line charged at NA 21-Nov-18 | 16:45 NA NO NO tripping yet to be Lo Lo
. o R observed within reclaim time.
03:28 hrs but line didn't hold. received.
Information received from NR
end. From PMU, Y-B fault
2 |400kV Allahabad(PG)-Sasaram(PG)An POWERGRID 27-Nov-18 | 13:26 Nl [V-B Fault, 227.2km from Gl-2 27-Nov-18 | 17:14 NO no | VES (After observed. From DR, line tripped
Allahabad end. 24hrs) on Y-B fault. Time
sychronisation of DR to be
looked into
Information received from NR
end. From PMU, Y-B fault
3 |400kV Varanasi(PG)-Sasaram(PG) POWERGRID 27-Nov-18 | 13:26 Nl |YBFault, 139km from Gl-2 27-Nov-18 | 15:33 NO no | VES (After observed. From DR, it seems
Varanasi end. 24hrs) . . L
line tripped on carrier aided Z-2
tripping.

# Fault Clearance time has been computed using PMU Data from nearest node available and/or DR provided by respective utilities ( Annexure- 1)

*Yes, if written Pr

y report furnished by constituent(s)

ing (Red, Yellow, Blue) is used in the list content.All information is as per Northern Regi

unless specified.

R-Y-B phase

AA tripping seems to be in order as per PMU data, reported information. However, further details awaited.

Reporting of Violation of Regulation for various issues for above tripping

Fault Clearance time(>100ms for 400kV and

1 1. CEA Grid Standard-3.e 2. CEA Transmission Planning Criteria
>160ms for 220kV)
2 DR/EL Not provided in 24hrs 1.1EGC5.2(r) 2. CEA Grid Standard 15.3
3 |FIR Not Furnished 1. IEGC5.9.6.a 2. CEA Grid Standard 12.2 (Applicable for SLDC, ALDC only)
4 |Protection System Mal/Non Operation 1. CEA Technical Standard of Electrical Plants and Electric Lines: 43.4.A 2. CEA (Technical Standards for connectivity to the Grid) Regulation, 2007: Schedule Part 1. (6.1, 6.2, 6.3)
5 |A/R not operation 1. CEA Technical Standard of Electrical Plants and Electric Lines: 43.4.C 2. CEA Technical Planning Criteria




Adani PL.
APCPL
BBMB
HVPNL
NHPC

POWERGRID

RRVUNL

NTPC

HPSEBL

NRLDC

NLDC

Lanco APTL
SJVNL/NJHPS
PTCUL/UPCL

UPPTCL

HPLDS
DTL
THDCIL
PSTCL

CHANDIGARH
IPGCL/PPCL

BRPL
Everest PPL

RPSCL

HPGCL
CEA

TPDDL
PTC India Ltd.
AD Hydro

DISCOM UP

NPL
Address:

(i) Sh. Nirmal Sharma, VP (O&M), Fax- 0141-2292065

(i) Sh. Sameer Ganju, Head-Northern Region, Fax No. 011-24115560

(i) AGM (O&M)-I, IGSTPP, Fax No. 01251-266326

(i) AGM (EEMG), 01251-266326

(i) Director (PR) Fax- 0172-2652820

(ii) Power Controller, Fax- 0172-2653297.

(i) Chief Engineer (Comm.); SE (SO & SLDC): 0181-2664440 Fax-0172-2560622

(i) Sh. N.S.Parameshwaran, E.D., Faridabad — Fax-0129-2272413

(il) Sh.V.K.Sinha,Chief Engineer (O&M), Faridabad — Fax-0129-2272413

(i) Sh. Prabhakar singh, ED (NR-I), Fax No. 011-26853488

(i) Sh. A.K. Arora, General Manager (O&M), NR-I,

(iii) Sh. R.V.S Kushwaha, General Manager (O&M), Jammu; Fax- 0191-2471187
(iv) Sh.Rajeev Sudan Dy, General Manager (OS), Fax- 0191-2471187

(i) Sh. P.S Arya, Chief Engineer (PPMC & IT),) Fax- 0141-2740006

(i) Head of OS/ Head of RCC, Fax No. 0120-2410082

(i) Sh. Praveen Chaturvedi, GM (OS), NRHQ Lucknow; Fax-0522-2305849.
(iii) DP Singh AGM —OS NRHQ NTPC LIMITED Lucknow

(i) Chief Engineer (SLDC), HPSLDC

(i) SE (PR& ALDC), HPSLDC

General Manager - 26854861, 4051, 26569504 Fax- 26852747
General Manager, NLDC, Fax: 011-26853488/26601079
Sh. Raj Kumar Roy, Director, Fax: 0124-2341627/4741024
General Manager (C&SO), Fax- 0177-2673283
(i) Sh. Anupam Sharma, SE (SLDC), Fax- 0135-2451160, 0135-2763570

() Director (Op), Fax- 0522-2286476
(i) Chief Engineer (SLDC), Fax- 0522-2287880, 2288736

(i) Sh. N.P.sharma, SE, SLDC, Fax: 0177-2837649
(i) Sh. Lokesh Thakur, Executive engineer, Fax: 0177-2837649
General Manager (SLDC)/ General Manager (Protection) Fax-23236462, 23221069
Sh. GM (EM - Design), Rishikesh
(i) Chief Engineer (SLDC) Fax — 0175-2365340
(i) Dy.Chief Engineer (SLDC) Fax — 0175-2365340
Sh. M.P.Singh, SE (Elect. Op.Circle) — Fax-0172-2740505
(i) Sh.Y.P.Arora,GM (T), IPGCL, New Delhi, Fax- 23370884
(i) sSh. R.K.Yadav, DGM (T), IPGCL, New Delhi, Fax- 23370884
Sh. Satinder Sondhi, VP & Head System Operations, Fax No. 011-39996549
Sh. Yogendra Kumar, Chief Operating Officer, Fax No. 011-45823862/ 43852507

Sh. Niranjan Jena, Addl.VP/ Sh. Suvendu Dey, Asst. VP-O&M, Fax: 05842-300003

Sh. S.K. Wadhwa SE/Technical(HQ), Fax: 0172-5022436
(i) Sh.Vikram Singh, Director; Fax-26170385,26108834
(i) Chief Engineer, NPC, New Delhi
(i) Sh. Sanjay Banga, VP, Tata power-DDL, New Delhi (Fax: 011-27468042)
(i) Sh. Praveen Verma, Addl. GM, Tata Power-DDL, New Delhi (Fax: 011-27468042)
Sh. Ajit Kumar, Director (Commercial & Operations), PTC India Ltd., New Delhi (Fax- 011-
41659144,41659145)
Sh. Anil Kumar Garg, General Manager(BD), AD Hydro Power Ltd., Noida-201301, (Fax: 0120-
4323271/4278772)
Sh. Rakesh Kumar, Director (T), Dakshinanchal VVNL, Agra-282007 (Fax- 0562-2605465)

Mr. Rajesh Kumar, Head Operations- 08427183924, Email id: Kumar.Rajesh@Iarsentoubro.com

Nabha Power Limited, PO box 28, Near Village Nalash, Rajpura, Punjab 140401.

Mr. Ravinder Singh Lall, Head O&M — 09815355411, Email : Ravindersingh.lall@larsentoubro.com

Mr. Pinaki Mukherjee, Sr. DGM, Commercial — 09871391388, Email id: Pinaki.mukhejee@larsentoubro.com
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HPPTCL
J&K (PDD)
J&K SPDCL
PSPCL
RRVPNL
UPRVUNL
UJVNL
NPCIL

JPPVL
Jhajjar PL

LPGCL

Talwandi saboo Pvt Itd

Director (Planning & Contracts), Fax: 0177-2626284

Chief Engineer (Survey & Commercial) Fax-0191-2476213
GM, Fax: 0194-2500145

Engineer-in- Chief (PPRR), Fax- 0175-2308698.

Chief Engineer (LD); SE (SO&LD) — Fax- 0141-2740920

DGM (TOM), 0522-2287861
General Manager Engineering: 0135-2761485, fax- 0135-2761549

(i) Station Director, NAPS; Fax. 05734-222177.(ii) Sr. Manager (Transmission),

NPCILFax.-022-25563350
Sh. Suresh Chandra, Director, Fax- 0120-4516201/4609464/4609496

Sh. Goutam Biswas, GM (Production), 01251-270155.

Nabha Power Ltd (Rajpura)
Sh. A. N. Sar, Unit Head And Exec. Director, Fax- 91-22-22048681

Amit Mittal, GM- Power Sales, Strategy & Corporate Affairs, Talwandi Saboo
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