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MINUTES OF THE NINTH MEETING OF
NATIONAL POWER COMMITTEE HELD ON 22" NOVEMBER 2019

INTRODUCTION:

The 9" Meeting of the National Power Committee (NPC) was held on 22" November
2019 at New Delhi. List of the participants is at Annexure-I.

Initiating the proceedings, Shri P. S. Mhaske, Chairperson, CEA & NPC, extended a
warm welcome to all the members of NPC, CMD, POSOCO, Director(Operation), Power
Grid and other participants in the meeting. He expressed special thanks to Chairperson,
NRPC, and Chairperson, SRPC, for taking time out of their busy schedule to attend the

meeting.

Citing the constitution of NPC by Ministry of Power(MoP) in 2013, he stated that the
functional mandate of NPC is to resolve inter-regional issues among the Regional Power
Committees (RPCs) and therefore, involvement of NPC is envisaged for development of
a coordinated common approach in all inter-regional issues. He appreciated the various
decisions taken in earlier meetings of NPC for the secure and reliable operation of the

Indian National Grid.

In the context of evolving power sector, Chairperson, CEA & NPC, mentioned that
National Electricity Plan (NEP) prepared by Central Electricity Authority (CEA),
envisages installed capacity of 480 GW by end of 2021-22, which includes capacity of
175 GW from Renewable Energy Sources (RES). He stated that the variability and
intermittency of generation posed by integration of Renewables will create a lot of
challenges to the grid operator. Under such a scenario, he emphasized that NPC has to

play a vital role for the smooth and secure operation of the National Grid.

He thanked Member Secretary, NRPC, and his team for the excellent arrangement for

conducting the 9" meeting of NPC, and requested Member Secretary, NPC to take up the

agenda items for deliberation.

Member Secretary, NPC, thanked all for participation in the 9" NPC meeting being held
since the constitution of NPC vide MoP’s Order dated 25" March 2013 and the first
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meeting held on 15" April 2013. Keeping in view the emerging issues related to the grid
operation with fast evolving power system, Chairperson CEA & NPC suggested that

NPC meeting may be held on a regular basis.

The Agenda items were then taken up for deliberations as outlined hereinafter.

2. CONFIRMATION OF MINUTES OF 8™ MEETING

2.1 The Minutes of 8" meeting of NPC held on 30" November 2018 at Guwahati was
circulated vide letter No. 4/ MTGS/NPC/CEA/2019/121-140 dated 28" January 2019, No
comments had been received from the members.
The Committee confirmed the minutes of the 8" meeting of NPC.

3. Automatic Under Frequency Load Shedding (AUFLS) Scheme and Mapping of
Feeders

(A) Review of AUFLS Settings

3.1 The Committee was apprised that as per the decision in the 2™ meeting of NPC held on
16™ July 2013, the following AUFLS scheme at four (4) stages of frequency viz. 49.2 Hz,
49.0 Hz, 48.8 Hz & 48.6 Hz had been implemented in all the regions:

AUFLS Frequency Load relief in MW
(Hz) NR WR SR * ER NER Total

Stage-1 49.2 2160 2060 2350 820 100 7490

Stage-I1 49.0 2170 2070 2360 830 100 7530

Stage-I11 48.8 2190 2080 2390 830 100 7590

Stage-IV 48.6 2200 2100 2400 840 100 7640

Total (MW) 8720 8310 9500 3320 400 | 30250
*SR grid not integrated with NEW grid at that point of time.
The existing Region-wise/State-wise details of AUFLS and df/dt settings are given at
Annexure-II.

3.2 Subsequently, in the 7" meeting of NPC held on 8" September 2017, a need was felt for
review of the quantum of load shedding without introduction of additional slabs/stages of
frequency. The RPCs were to deliberate on additional slabs of frequency as well as
raising the set frequency for Under Frequency Relay (UFR) operation and inform the
outcome to NPC.

3.3 Thereafter during the presentation of Consultants Reports on Package A&B on “Power

System Analysis Under Contingencies” held at Central Electricity Regulatory
Commission (CERC) on 5" March 2018, CERC had advised the stakeholders to assess
the need to revisit the setting of Under Frequency (UF) relays at 49.2 Hz.
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34 A meeting to review the stages and quantum in the existing Automatic Under
Frequency Load Shedding Scheme (AUFLS) was held on 13.03.2018 at WRPC,
Mumbai, wherein it was agreed that the frequency setting of various stages of AUFLS be
raised by 0.2 Hz from existing level while keeping the state-wise load shedding quantum
same. Subsequently, SRPC had vide letter dated 18.05.2018 requested NPC to suggest
the UFR quantum to be adopted by Southern Region in the evolving grid scenario.

34 In view of the above and considering the change in grid size etc., NPC
Secretariat had vide letter dated 30.05.2018 communicated the following two options for

UFR quantum to RPCs for consideration:

(a) AUFLS scheme with 4 stages of frequency viz. 49.2, 49.0. 48.8 & 48.6 Hz

Frequency Load relief in MW
AUFLS
(Hz) NR WR SR ER NER | Total

Stage-1 49.2 3920 3360 3170 1380 170 12000
Stage-II 49.0 3950 3380 3190 1380 170 12070
Stage-I1I 48.8 3970 3400 3210 1390 170 12140
Stage-IV 48.6 4000 3430 3230 1400 170 | 12230

Total (MW) | 15840 | 13570 | 12800 5550 680 | 48440

(b) AUFLS scheme with 4 stages of frequency viz. 49.4, 49.2, 49.0 & 48.8 Hz

Load relief in MW
AUFLS Frequency
(Hz) NR WR SR ER NER | Total
Stage-1 49.4 3900 3340 3150 1370 170 | 11930
Stage-II 49.2 3920 3360 3170 1380 170 | 12000
Stage-III 49,0 3950 3380 3190 1380 170 | 12070
Stage-IV 48.8 3970 3400 3210 1390 170 | 12140
Total (MW) 15740 13480 12720 5520 680 | 48140

3.6 In the 8" meeting held on 30.11.2018, NPC had agreed for the AUFLS scheme with 4
stages and raising the frequency by 0.2 Hz viz. 49.4, 49.2, 49.0 & 48.8 Hz. It was further
decided that NRPC may appoint a Consultant from their own resources as proposed by
MS, NRPC, for studying the AUFLS scheme for Indian grid and submit the study report
to NPC Secretariat within a time of six months. In the meantime, the quantum for AUFLS
was to be reworked by NPC Secretariat considering the requirement of load shedding to
increase the frequency to 50 Hz in each stage of AUFLS operation.

3.7 As a follow-up of the decision in 8" meeting, NPC Secretariat had vide letter dated
08.05.2019 (Annexure-III) sought the Study Report of Consultant on AUFLS from
NRPC. However, NRPC had vide letter dated 24" May 2019 and 17" July 2019
(Annexure-1V), proposed the constitution of a Committee consisting of CPRI- as Nodal
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agency for the study team, with experts in the field of AUFLS and ROCOF load shedding
along with experts from CEA/NPC/RPCs for carrying out the study. NRPC had further
proposed that the cost of Study may be shared equally amongst all RPCs.

In the meantime, the quantum of AUFLS considering the above criteria has been
calculated by NPC Secretariat (considering Power Number as 7,000 and 10,000). The
detailed calculation as placed at Annexure-V, is summarized below:

(a) Frequency Dependence(FD)=1.5% & Assumed Power Number(P)=7000

Frequency Load relief in MW
AUFLS
(Hz) NR WR SR ER NER | Total

Stage-I 49.4 2350 2000 1850 850 100 7150
Stage-IT 49.2 3160 2690 2480 1140 140 | 9610
Stage-1II 49.0 3970 3380 3110 1140 170 | 12070
Stage-TV 48.8 4800 4080 3760 1730 210 | 14580

Total (MW) | 14280 | 12150 11200 5160 620 | 43410

(b) _Frequency Dependence(FD)=1.5% & Assumed Power Number(P)=10.000

Load relief in MW
AUFLS Frequency
(Hz) NR WR SR ER NER | Total
Stage-1 49.4 3360 2860 2640 1220 140 | 10220
Stage-IT 49.2 4510 3840 3540 1630 190 | 13710
Stage-III 49.0 5680 4830 4450 2050 240 | 17250
Stage-1V 48.8 6850 5830 5370 2480 290 | 20820
Total (MW) 20400 17360 16000 7380 860 | 62000

Deliberation / Decision in the Meeting:

Initiating the discussion, Member Secretary, NPC, informed that as
per the decision in the 8" meeting of NPC, the quantum of AUFLS has been calculated
by NPC Secretariat based on the Zalte Committee recommendation and it was found that
43410 MW & 62000 MW load shedding is required on All India basis to achieve the
nominal frequency of 50 Hz considering Power number of 7000 & 10000 respectively.
However, the Study Report of Consultant related to the AUFLS scheme for Indian Grid,

could not materialize.

Explaining the background of the Zalte Committee Report, Member Secretary, WRPC,
expressed that Power Number and Frequency Dependence factor are both in MW/Hz

which may result into wrong calculation for the quantum of load to be shed for achieving
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the nominal frequency in case of a contingency. He further, suggested that as a thumb
rule devised from the analysis of IEEE references for the last 50 years, it was found that |
Hz drop in the frequency requires load shedding of 3% of the connected load at the
instant of contingency in the grid. In view of this, he suggested that the quantum of

AUFLS as evaluated by NPC Secretariat, needs to be relooked into.

Member Secretary, SRPC, informed that in the 161" Meeting of OCC held on 08.11.2019
all the SR states had agreed in principle to increase the settings by 0.2 Hz viz. 49.4, 49.2,
49.0 & 48.8 Hz. Telangana had already implemented the increased settings with existing
quantum of relief. He stated that in view of less number of radial feeders in SR, 11200
MW (corresponding to 7000 MW Power Number) with shifting of df/dt loads to UFR
could be agreed. However, providing relief of 16000 MW (corresponding to 10000 MW
Power Number) in SR under UFR may be very difficult in present circumstances with

operational schemes of Islanding, SPS & df/dt. Also, Southern Region is giving relief

based on average feeder loading.

Member Secretary, NERPC, informed that the AUFLS scheme with 4 stages of
frequency viz. 49.4, 49.2, 49.0 & 48.8 Hz has been agreed to by the constituents of NER.

Representatives of Power Grid were of the view that the loads need to be categorized

state-wise and region-wise for the requisite load relief.

Representatives of POSOSCO mentioned that percentage of load relief should be
specified. They stated that the scheme needs to be reworked considering the primary
frequency response. Continental Europe was stated to be a good comparison and Power
Number of 9000 MW/Hz will be realistic. It was informed that as per international
practice, 25% of the total load is kept for operation under AUFLS. The relay settings can
be cited in the Grid Code as per the global practice and the AUFLS scheme can be

evolved with contingency of 4500 MW generation outage at 49.5 Hz frequency.

In the context of appointment of Consultant, Chairperson, CEA & NPC, remarked
that CPRI may not have the expertise to conduct the study of load shedding scheme.
After deliberations, the NPC decided that a Sub-Committee may be formed under
the chairmanship of Member Secretary, WRPC, with representatives from
POSOCO and all the RPCs to study the AUFLS Scheme and submit its report to the
NPC. POSOCO nominated Shri Rajiv Porwal, General Manager, NLDC, as

representative in the said Sub-Committee.

[Action: WRPC/All RPCs/NPC Secretariat]
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(B) Mapping of Feeders:
In the 8" Meeting of NPC held on 30.11.2018, it was agreed that each RPC would

submit the details / progress of feeder mapping to NPC Secretariat regularly on a quaterly

basis. The latest status furnished by the RPCs was put up in the meeting for discussion.

Deliberation / Decision in the meeting:

Member Secretary, SRPC, informed that SR has achieved
mapping of around 84% of feeders on SCADA. As per Member Secretary, ERPC, 100%
mapping of feeders will be achieved in few months in ER. Member Secretary, WRPC,
informed that in the absence of adequate communication facilities at 33kV and 11kV
feeders in western region, mapping is not fully implemented. However, the mapping of
feeders with SCADA was in progress. Member Secretary, NRPC, informed that due to
inadequate communication facilities at 33 and 11 kV feeders and difficulties in feeder
separation to implement various defence mechanisms (UFR, df/dt, SPS, ADMS etc.),
implementation of the mapping of feeder in NR region is facing difficulty. No updated
status was received from NERPC.

Chairperson, CEA & NPC, emphasized the need of mapping of feeders identified for
operation under AUFLS in SCADA system. He appreciated the efforts of Southern
Region for having achieved about 84% mapping of feeders in SCADA.

After deliberation, it was reiterated by NPC that each RPC should regularly submit
the details/progress of feeder mapping to NPC Secretariat on a quarterly basis.

[Action: All RPCs]

4.  Ensuring Proper Functioning of Under Frequency Relays (UFR) & df/dt Relays

In the 7" meeting of NPC held on 08.09.2017, it was decided that mock test is good
enough to test the healthiness of the UFR & df/dt relays. RPC Secretariat were to carry
out periodic inspection in line with the provisions of IEGC. The frequency of site
inspection was proposed to be up to six months and the inspection reports were to be
furnished by RPCs to NPC Secretariat. The information furnished by the RPCs, was
placed for consideration of the Committee.

Deliberation / Decision in the meeting:

Member Secretary, ERPC, informed that all the constituents are submitting the
healthiness certificate of UFRs installed in their control area in monthly OCC meetings.

However, no feeders are available after implementation of AUFLS, hence there is no
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df/dt scheme in ER. He further informed that a sub-group has been constituted which is

carrying out regular inspection of functioning of UFRs by following a roster.

Member Secretary, WRPC, informed that all the relays installed in the regcion have been

tested successfully. Member Secretary, SRPC, -informed that inspection of UFR & df/dt

relays was being carried out regularly and subsequent to the 8" meeting of NPC. UFR &

df/dt relays were inspected in 25 sub-stations (2 of Andhra Pradesh, 3 of Telangana, 12
of Karnataka, 5 of Kerala and 3 of Tamil Nadu) as per details given hereunder:

SL State S/8 Name Date of
No Inspection
1 APTRANSCO, 220/132 kV Kamavarapukota SS 11.09.2019
Vijayawada
2 APTRANSCO, 220 kV Bommuru SS 13.09.2019
Vijayawada :
3 TSTRANSCO , 400 kV Narsapur S/S 18.06.2019
Hyderabad
4 TSTRANSCO , 220 kV Medchal S/S 18.06.2019
Hyderabad
5 TSTRANSCO, 220 kV Narketpalli S/S 19.06.2019
Hyderabad
6 KPTCL. Karnataka 220/110—33 -11 kV Mahalingapur SS, 11.12.2018
Bagalkot
7 KPTCL. Karnataka 220/110 kV Vajjaramatti SS, Bagalkot 11.12.2018
8 KPTCL. Karnataka 220/110-33 -11 kV SS, Bagalkot 11.12.2018
9 KPTCL. Karnataka 220/110-33 -11 kV Gadag SS, Bagalkot 12.12.2018
10 KPTCL. Karnataka 220/110 kV Hublit SS, Bagalkot 12.12.2018
11 KSEBL, Kerala 220/110 kV Kalamassery SS 18.09.2019
12 KSEBL, Kerala 220 kV Madakkathara SS 19.09.2019
13 KSEBL, Kerala 220 kV Shoranur S§ 20.09.2019
14 KPTCL, Karnataka 220/110—33 -11 kV Humnabad SS, Bidar 25.09.2019.
15 KPTCL. Karnataka 110/33 -11 kV Gulbarga SS, Gulbarga 25.09.2019
16 KPTCL. Karnataka 110/33 -11 kV Sedam SS, Yadgir 26.09.2019
17 KPTCL. Karnataka 110/33 -11 kV Shahapur SS, Yadgir 26.09.2019
18 KPTCL. Karnataka 110/33 -11 kV Shorapur S8, Yadgir 26.09.2019
19 KPTCL, Karnataka 220/110 - 33 -11 kV Lingsugur SS, Bidar 27.09.2019
20 KPTCL, Karnataka 220/110 — 33 -11 kV Raichur SS, Raichur 27.09.2019
21 KSEBL, Kerala 110/11 kV Mangad SS 03.05.2019
22 KSEBL, Kerala 220/110/33 kV Taliparamba SS 03.05.2019
23 TNSLDC, Tamil Nadu 400/230-110 kV Alamathy S/s 14.06.2019
24 TNSLDC, Tamil Nadu 230/110 kV SP Koil 12.06.2019
25 TNSLDC, Tamil Nadu 230/110 kV Gummidipoondi 13.06.2019

Member Secretary, NRPC, informed that the status of UFRs and df/dt relays is being
regularly monitored in OCC meetings. Further, the utilities were undertaking mock
exercise for healthiness of UFRs which is being submitted to NRPC and NRLDC on

quarterly basis.

Member Secretary, NPC, informed that except NERPC, all other RPCs have furnished
the details regarding testing of the healthiness of the UFR relays. He further said that
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there are no df/dt relays in ER and NER. Also, the df/dt schemes were different in NR,
WR & SR and suggested to have a uniform scheme of df/dt. (Present df/dt relay settings

implemented across regions are at Annexure-VI).

Chairperson, CEA&NPC, appreciated ERPC for its procedure of following a roster
for inspection of relay functioning on periodic basis and advised other RPCs to
follow similar practice. It was decided by NPC that the Sub-Committee formed for
studying the AUFLS scheme, will also work out on a common approach for df/dt

settings in all the five regions.

[Action: All RPCs/WRPC/NPC Secretariat]

Implementation of Automatic Generation Control (AGC) in India (at Inter-State
level '

The Committee was apprised that CERC in its order dated 13.10.2015 in Petition No. 11/
SM/2015 had reiterated the need for mandating Primary Reserves as well as enabling
Secondary Reserves, through Automatic Generation Control (AGC) as follows:

“(a) All generating stations that are regional entities must plan to operationalize AGC
along with reliable telemetry and communication by Ist April, 2017. This would
entail a one-time expense for the generators to install requisite software and
firmware, which could be compensated for. Communication infrastructure must
be planned by the CTU and developed in parallel, in a cost-effective manner.

(b) On the other ‘hand, National/Regional/State Load Dispatch Centers
(NLDC/RLDCs/SLDCs) would need technical upgrades as well as operational
procedures to be able to send automated signals to these generators. NLDC
/RLDCs and SLDCs should plan to be ready with requisite software and
procedures by the same date.

(c) The Central Commission advises the State Commissions to issue orders for intra-
state generators in line with this timeline as AGC is essential for reliable
operation of India's large inter-connected grid."”

In the 7" meeting of NPC held on 08.09.2017, POSOCO had shared the experience in
implementation of AGC at Dadri Station of NTPC in NR. It was decided that AGC
would be discussed in detail in a special meeting in respective RPCs. The discussions
would include aspects of implementation of primary and tertiary controls also. In this
regard, the agenda was sent by POSOCO and routed through NPC Secretariat to all the
RPCs to deliberate on evolving a common approach and national perspective in the

matter.

A special meeting on AGC issues had been conducted on 28" March 2018 in SRPC and
on 17" September 2018 in WRPC. The Minutes of the meetings are available on the
website of respective RPCs. This issue was also discussed in the 34" meeting of SRPC
and 41 meeting of NRPC. Extract from the Minutes of 34" Meeting of SRPC, record
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notes of AGC meeting held on 17.09.2018 at WRPC and minutes of 41* meeting of
NRPC is at Annexure-VIL.

In the 8" meeting of NPC held on 30.11.2018, it was agreed that all RPCs and NLDC

shall provide updated information to NPC Secretariat on status of implementation of
AGC. NPC Secretariat had vide letter dated 09" May 2019 requested NLDC to provide

the status of implementation of AGC for deliberations in the 09" meeting of NPC.

NLDC had vide letter dated 17.09.2019 communicated the minimum requirements for

AGC connecting equipment at power plants based on experience of the AGC Pilot

project. The list of the plants to be monitored by NLDC as per CERC Order was also

attached. NLDC had convened a meeting with CTU on 27.09.2019 to discuss the

communication issues between NLDC / RLDC and the Inter-State Generating'
Stations(ISGS). A special meeting was held on 03.10.2019 at NLDC with the generators

to discuss the requirements of AGC at generator end and acti-vity to be undertaken for its

implementation. NLDC vide letter dated 31.10.2019 had soughtto convene a meeting of
the ISGS (central sector) and PGCIL to discuss the communication available from NLDC

/ RLDC:s to the nearest wide band node / switchyard for the generating stations.
The Status of implementation of AGC in India, was discussed in the meeting.

Deliberation / Decision in the meeting:

Initiating the discussion, CMD, POSOCO, informed that AGC has been implemented as
one pilot project in NTPC plant in each of the regions of the country at - Dadri (NR),
Mauda(WR), Simhadri (SR), Barh (ER) and Bongaigaon (NER).

Member Secretary, ERPC, informed that AGC will be implemented in all the NTPC
stations in eastern region and NTPC is taking up the same as part of corporate planning.
The implementation works of AGC at Teesta-V station of NHPC was under progress. He
suggested that AGC must be implemented in at least one station of each state. He cited

the issue of alternate communication channel.
Member Secretary, NERPC, informed that AGC will be implemented in four stations.

Member Secretary, NRPC, informed that in the meeting of TeST Sub Committee,
NRLDC had provided the list of 30 stations for implementation of AGC. He mentioned
that due to requirement of dual path of communication for implementation of AGC, a
few generating stations are facing difficulty as there is no availability of dual path of
communication. He informed that by February 2020, each Generating Station will have at

least one communication path so that implementation of AGC would be started.

'}
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Member Secretary, SRPC, informed that the pilot project of AGC at NTPC-Simhadri
Stage-1I, is operational in both the units from 16™ November 2018. A Meeting on
implementation of AGC in ISGS (Central Sector) of SR states was held on 13"
November 2019 at SRPC, Bengaluru. Regarding the state sector, he informed that the

status was being updated/monitored in monthly OCC Meetings. The latest update as per
the 161% OCC held on 08.11.2019 was as under:

States SLDC Generators Remarks

Andhra APSLDC/ Krishnapattnam M/s GE had submitted a

Pradesh APGENCO Lower Sileru (would be | proposal for AGC at
taken up later) Krishnapatnam/  APSLDC.

Note has been put up to the
management for budgetary

approval.
Telangana TSSLDC/ Kothagaudem E DPR prepared and waiting for
TSGENCO budgetary offer.
Karnataka KPCL Sharavathy/ Varahi Sharavathy expected to be

completed by end of
November 2019. Varahi is
expected by 15" December
2019. Some part payment to
M/s ABB was to be released
by M/s USAID. Only the final
configuration is pending.

Kerala KER SLDC Kuttiadi/Idukki KSEBL initiated action and

work may start at Kuttiadi
HES/SLDC by December
2019. M/s ABB was to visit
Kuttiadi SS on 15.11.2019.

Tamil Nadu | TNSLDC/ North Chennai Stage —II/ | The administrative approval

TANGEDCO | Mettur Stage III was yet to be received and
technical specifications are
under preparation jointly by
TANTRANSCO and
TANGEDCO

Member Secretary, WRPC, emphasized on the need of the availability of the dual

communication path with SCADA for implementation and proper functioning of AGC.

Representative of NLDC/POSOCO informed that as per CERC order, AGC was to be
implemented in 78 plants for the capacity of 178 GW in first phase. Representative of
Power Grid added that of these stations, 19 are from Western Region and issue of dual
communication path is in case of three(3) stations only. It was mentioned that while for
the central sector stations, implementation of AGC will be through tariff, the states may

consider financing through PSDF.

Minutes of the 9" Meeting of NPC held on 22 November 2019 Page 10 of 24



After deliberation, it was agreed that all RPCs and NLDC shall provide the updated
information on status of implementation of AGC, regularly to NPC Secretariat on a

quarterly basis.

[Action: All RPCs and NLDC]

6. Grid Events reported by RLDCs, Analysis and Remedial Measures recommended
by RPCs:
6.1 The Committee was apprised that the Clause 13(2) of Central Electricity Authority (Grid

Standards), Regulations, 2010 provides that: “The grid disturbance resulting in failure of
power supply fto large areas in a State shall also be reported by the Regional Load
Despatch Centre to the Authority within twenty-four hours of the occurrence of the grid
disturbance.” The work related to grid disturbances on regional/national basis in CEA is
being dealt in the National Power Committee (NPC) Secretariat. Accordingly, all the
RLDC were requested to send any occurrence of the grid disturbance to NPC Secretariat,
CEA with a copy to Member (GO&D), CEA.

6.2 Further, as per Clause 15(6) of Central Electricity Authority (Grid Standards) Regulations,

2010 “Regional Load Despatch Centre shall classify the grid incidences and grid
disturbances according to Regulation 11, analyse them and furnish periodic reports of
grid incidences and grid disturbances to the Regional Power Committee which shall
recommend remedial measures to be taken on the report of Regional Load Despatch
Centre to prevent recurrence of such grid incidence and grid disturbances.” Accordingly,
RPCs were being requested to send a copy of the analysis report on those grid events
reported by RLDCs to CEA, along with remedial measures recommended to prevent the

recurrence of such incidences and disturbance.

6.3 In the 8" meeting of NPC held on 30.11.2018, it was agreed that all RPCs would conduct

regular meetings of Protection Sub-Committee for analyzing all the trippings and take
remedial actions. All these details were to be furnished to NPC Secretariat on a regular

basis. The dates of Protection Coordination Sub Committee meetings (source: RPCs

website) conducted by the RPCs after 8" meeting of NPC is given below:

SRPC NRPC WRPC ERPC NERPC
85" PCSC 38" PSC 138" PCM 85" PCC- 53" PCC
31.07.2019 01/02.08.2019 17.10.2019 19.11.2019 11.07.2019
84" PCSC 3TPSC 137" PCM 84" PCC 524 PCC

26/27.06.2019 21.01.2019 17.07.2019 23.10.2019 13.12.2018
83“ PCSC 136" PCM 834 PCC
16.05.2019 17.05.2019 27.09.2019
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82" PCSC 135" PCM 829 PCC
28.03.2019 26.02.2019 ' 25.06.2019
81" PCSC 81" PCC
24-01-2019 18.07.2019
80" PCSC 80" PCC
21.12.2018 18.07.2019

Deliberation / Decision in the meeting:

SRPC informed the following details with regard to the total Number of Grid

Disturbances (GD) and Grid Incidences GI) in SR during 2018-19 and 2019-20 (up to
October,2019):

Year GD GI Total
2018-19 35 169 194
2019-20 upto Oct., 2019 21 116 137

GDs Vs No. of PSC meetings

Year GD No. of Meetings
2018-19 35 10
2019-20 upto Oct.,2019 21 5

The detailed analysis of GD & GI were being carried out in PCSC meeting and remedial
measures were recommended. The Minutes of the Meetings were available on SRPC
website.

Other RPCs informed that the Protection Sub-Committee meetings would be conducted

more frequently and analysis report of the Grid disturbances would be submitted on a

regular basis.

After deliberation, it was decided by NPC that there should be regular meetings of
Protection Coordination Sub Committee at RPC level once every two months and
all RPCs shall provide analysis of tripping and remedial actions taken thereof to
NPC Secretariat. The remedial actions were also required to be monitored for their

implementation.

[Action: All RPCs]

Scheme for Protection System Data Base Management System (PDMS) in RPCs

7.1 The Committee was informed that the Task Force headed by Shri V. Ramakrishna had
submitted the Report on “Power System Analysis under Contingencies” which had

recommended for creation of database for relay settings as under:
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7.2

7.3

7.4

“10.12.3 There is also a need for creating and maintaining data base of relay
settings. Data regarding settings of relays in their network should be compiled by
the CTU and STUs and furnished to the RLDC and SLDC respectively and a copy
should also be submitted to RPC for maintaining the data base.”

The schemes of ERPC and SRPC for the said purpose had been sanctioned grant from
Power System Development Fund (PSDF) by Ministry of Power (MoP). In the 6"
meeting of NPC held on 19.12.2016, it was agreed that NRPC, WRPC & NERPC would

also create data base of relay setting in their regions as per the scheme finalized by
ERPC/SRPC.

In the 7" meeting of NPC held on 08.09.2017, NRPC and NERPC had informed that they
were in the process of submission of DPRs for funding from PSDF. WRPC had informed
that they would like to go for in-house development of the data base which could be in
excel or SQL format and if any needs arises they would opt for development through

third party.

Subsequently, the PDMS proposals submitted by NRPC and NERPC for funding from
PSDF were approved by the Monitoring Committee of PSDF. In the 8 meeting of NPC
held on 30.11.2018, RPCs had informed the following:

ERPC Protection System Data Base has been implemented and it is in service from

31.10.2017.

SRPC | The scheme is likely to be completed by February 2019.

NERPC | The project has been awarded & work started. The project is likely to complete

by March 2020.

NRPC The NIT was floated on 30" August 2018. As there were very few bidders, re-

tendering is proposed. However, Chairperson, NRPC while approving the
proposal, had raised apprehension on awarding the works to the same agency
involved in other regions.

WRPC | The in-house development of protection database is in good progress. Work of

around 30% is over. The scheme would be implemented in WR and the
experience would be shared.

The updated status in this regard as received from RPC, was discussed in the meeting.

Deliberation / Decision in the meeting:
Member Secretary, ERPC, informed that the Protection System Data Base has been

implemented and is in service w.e.f. 31.10.2017. Member Secretary, SRPC, informed
that the protection management system has been implemented and will be go live from
December, 2019. It was apprised by Member Secretary, NERPC, that the captioned
PDMS project was awarded in September,2018, and the is slated to be commissioned by
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Dec'2019. In case of WRPC, the in-house relay setting database was stated to be under

preparation.

Member Secretary, NRPC, informed that NLDC has been requested for cancellation of
the sanctioned grant of Rs. 28 Crore from PSDF and there is discussion with Power Grid

for developing a Data Base System for relay setting for NR.

CMD, POSOCO, emphasized the need of in-house capacity building in RPCs so that
PDMS could be utilized at its best.

After deliberation, it was decided by NPC that PDMS should be implemented in all
the regions in a timely manner and in-house capacity building is to be ensured for
effective utilization of PDMS. Further, NRPC was advised to either go ahead with
the WRPC model or, seek support of Power Grid in the matter.

[Action: All RPCs]

8.  Monitoring of Schemes Sanctioned Grant from PSDF
8.1 The Committee was apprised that MoP has sanctioned grant of around Rs. 11,282
Crores (140 Schemes as on 31.10.2019) to States/ Central Power utilities/RPCs from
Power System Development Fund (PSDF). The details of the schemes are at
Annexure-VIII and the Region wise summary is given below:
Sr. Region No. of Grant Grant Grant
No. Schemes Sanctioned |Disbursed Disbursed
(Rs. Crores) | (Rs. Crores) (%)
1 Northern 26 2017.30 662.41 32.83
2 Western 31 1107.38 156.84 14.16
3 Southern 31 1908.53 900.72 47.19
4 Eastern 23 1001.19 331.96 3315
5 North Eastern 21 665.34 364.61 54.80
6 All India Schemes 08 4582.32 4130.82 90.15
PGCIL,REC, BBMB,
DVC)
Total 140 11282.06 6547.37 58.03
It was observed that the utilization of grant by state utilities in different regions, was not
satisfactory vis-a-vis central sector utilities.
8.2 In the 14" meeting of Monitoring Committee of PSDF held on 07.01.2019, the issue of

physical monitoring of the sanctioned projects was discussed. The physical monitoring
has been initiated by officers from CEA, RPCs, POSOCO and PGCIL.
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8.3

In the 5™ meeting of Project Monitoring Group (PMG) of PSDF held on 24.10.2017, it
was decided that the project monitoring meetings would be carried out at regional level
with participation of all the concerned entities in the region to review the progress of the
project/schemes being funded from PSDF, to expedite their implementation.
Accordingly, meetings on regional basis were conducted in all regions: SR
(05.01.2018), WR (09.02.2018), NR (04.05.2018 and 23.07.2019), ER (08.06.2018),
NER (13.09.2018). During the meetings of Project Monitoring Group, following facts
were observed as issues of concern:
» Delay in signing of the Tri/Bi-partite agreements for already sanctioned
projects.
»  Delay in the implementation of projects defeats the very objectives of projects
funded from PSDF.

Deliberation / Decision in the meeting:
Member Secretary, NPC, informed that the progress of the implementation of the

projects funded from PSDF is not satisfactory. It was noted that while the Central Sector
utilities had completed almost 90 % of works related to their projects in the stipulated
timeline, the state utilities were lagging with respect to the time completion schedule for
the projects. The progress of implementation of projects in the states of WR and ER in
particular, were required to be expedited. Member Secretary, WRPC, requested for an
carly meeting of the Project Monitoring Group (PMG) of PSDF in WR for monitoring
of the projects funded by PSDF.

Chairperson, SRPC, requested for creation of an expert group on Communication
Technology for Power System at national level so that utilities could approach the group
to seek their advice on evolving communication technologies. Director (Operations),

Power Grid, added that the communication technology is under rapid evolution.

Representatives of NLDC/POSOSCO informed that there is deliberate delay in signing
of agreements by the project utilities. This issue was discussed in the 11" meeting of
PMG and it was decided that the project entity will have to sign the agreements within 3
months from the date issuance of sanction order. CMD, POSOCO, emphasized on the

need of physical monitoring of the projects sanctioned under PSDF.

After deliberations, it was agreed by NPC that the time limit of 3 months for

signing of agreement after issuance of sanction order by MoP for PSDF projects, is

adequate.

NPC observed that there is a need to have expert group for advising on the latest
Communication Technology for Power System to be implemented by different

states under Reliable Communication Scheme funded from PSDF. It was decided
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9.3

by Chairperson, CEA & NPC, that a “Standing Committee on Communication
Technology in Power System” will be constituted under Chief
Engineer(PCD),CEA, to evolve a common approach for implementation of Reliable

Communication Schemes. NPC Secretariat will be the coordinating agency.

[Action: PMG(PSDF)/NPC/PCD Division, CEA]

National Energy Account (NEA)

The Committee was apprised that while processing the proposal of membership of NLDC
in NPC, Ministry of Power (MoP) had raised some queries/observations and sought
comments of CEA. One of the observation was that considering the changing scenarios,
the functions of NPC may also be broadened to include the functions of maintaining the

National Energy Account involving the inter-national and inter-regional transmission
lransactions.

In the 7" meeting of NPC held on 08.09.2017, NLDC had informed that the issue of
creation of National Pool account was under deliberation in various forums in view of
the formation of all India grid. It was mentioned that Inter-regional transactions need to
be accounted for at national level, which is possible with the formation of National
Power Committee (NPC). Expressing his concern, Member Secretary, SRPC, had
suggested that the proposed preparation and issuance of National Energy Account
(NEA) for inter-regional and inter-national energy transactions by NPC Secretariat, be
deliberated in the RPC forums. Chairperson, NPC, had suggested that an agenda in this
regard with detailed procedure/institutional arrangement etc. could be presented by
NLDC in the next meeting of NPC.

Subsequently, NLDC had vide letter dated 09" November 2018 (Annexure-1X)
furnished the Agenda Note on National Energy Account & National Deviation Pool
Account. NLDC was of the view that there is a need for implementing a National
Deviation Pool Account based on the National Energy Account, for streamlining the
accounting and settlement at national level. Further, suitable changes/modifications
were required to be effected in the Indian Electricity Grid Code (IEGC) and Deviation
Settlement Mechanism (DSM) Regulations apart from recognizing the functions of NPC
in the regulatory frame work. In the 8" meeting of NPC held on 30.11.2018, it was
decided that the said proposal may be discussed in all the RPCs as an agenda item in
their upcoming meetings for deliberations and the observations of RPCs be furnished to
NPC Secretariat.

9.4 NPC Secretariat had vide letter dated 09" May 2019, requested NLDC to provide a copy

of the paper on NEA as submitted to CERC, for deliberations in the 9" meeting of NPC.

Minutes of the 9" Meeting of NPC held on 22 November 2019 Page 16 of 24



10.
10.1

10.2

10.3

Deliberation / Decision in the meeting:

It was informed that the subject proposal of NEA had been discussed in the RPC forum
of all the Regions except NER. It emerged that a detailed list of the accounts which
would be prepared by NLDC/NPC may be brought out and the data requirements from
RLDC/RPC could be outlined. Further, the readiness of NPC to bring out the accounts
could also be assessed. It was to be ensured that there would be no duplication of
accounts and the ease of convenience of doing accounting at Regional level is not

hampered in any way.

On the request of Member Secretary, NPC, for their views and presentation of the paper
on NEA before the Committee, NLDC informed that it is in the process of submitting the
paper on NEA to CERC and the NPC will be apprised accordingly.

The Committee noted the request of NLDC and decided that observations of CERC
on the proposed paper on NEA, may be furnished to NPC Secretariat and the
presentation be made by NLDC in the next meeting of NPC.

[Action: NLDC/NPC Secretariat]

POWER SYSTEM STABILISERS (PSS) TUNING:

It was informed that the Enquiry Committee constituted by Govt. of India to enquire into
the grid disturbances of July, 2012, had inter-alia recommended proper tuning of
electronic devices and PSS of generators. In this context, recommended procedure of
NRPC (Annexure-X) was submitted in the 4" meeting of NPC for comments/adoption

by other RPCs so as to bring uniformity across all the regions.

In the 5" meeting of NPC held on 08.04.2016, SRPC had informed that in line with
NRPC, the PSS methodology has been agreed and implemented in SR. ERPC had
informed that the scheme had been implemented in CESC Budge Budge under the
supervision of IIT, Mumbai. WRPC informed that more
interaction was required with NR on PSS tuning for proper documentation of the scheme.

The experience and documentation was to be shared by WRPC with all the RPCs.

The issue was further discussed in the 6" meeting of NPC held on 19.12.2016. The
experience of WRPC in PSS Tuning (Annexure-XI) was shared. It was informed by
SRPC that a PSS group had been formed as mandated in IEGC and three meetings had
been held in respect of PSS Tuning as per the procedure adopted in line with NRPC. The
schedule had been worked out and the issue had been escalated to SRPC forum. NRPC
pointed out that as per IEGC, PSS in AVRs of generating units, shall be got properly

tuned by the respective generating unit owner as per a plan prepared for the purpose by
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the CTU/RPC from time to time. While the PSS tuning was being carried out based on
the finalized procedure, NRPC also suggested for some kind of knowledge sharing in this
area among the RPCs. WRPC stressed the need to focus on the correctness of setting
otherwise there may be a chance of destabilizing the system. It was suggested that
interaction with experts was required and knowledge could be shared as a team. SRPC
pointed out that with installation of a number of Phasor Measurement Units (PMUs) in

the grid, NLDC can share the information of the oscillations observed in the system.

Deliberation / Decision in the meeting:

Member Secretary, SRPC, informed that a specific plan for the PSS tuning exercise is
being followed and is regularly pursued with the generating stations. In SR, out of total
173 eligible units (excluding NTPC Kayamkulam, Lanco Stage II and IIT), PSS tuning
was carried out for 111 units during the period November 2016 to November 2019.
Further, 46 units were to be retuned up to December 2019 and there are 24 units for
which PSS tuning was never carried out/ no information is available. In the calendar year
2020 (Jan 2020 - Dec 2020), PSS tuning for 55 units was being planned in SR.

The Committee decided that a Sub-group may be constituted comprising of
representatives of Protection Sub-Committee of respective RPCs, NPC, NLDC,
CTU, NTPC and NHPC, to finalize a common procedure for Power System
Stabilizers (PSS) Tuning.

[Action: NPC Secretariat|

Maintenance and support (AMC) renewal of PSSE Software - Agenda from ERPC:

11.1 The Agenda Ttem was submitted by ERPC vide e-mail dated 17" July 2019, for

deliberations in the NPC meeting. Siemens had vide letter dated 20™ March 2019
(Annexure-XII) informed that the AMC for PSSE software has ended on 30th
November 2018 and requested ERPC Secretariat to renew the maintenance and support

period for all the existing supplied licenses of States for the next five years.

In the 156" OCC meeting, all the SLDCs agreed for renewal of the AMC of PSSE
software for next five years and requested ERPC to take up the AMC contract jointly for
all the states with the Siemens as was done during the procurement of software.
Subsequently, in the 158" OCC meeting, it was decided to discuss the issue in NPC for

taking up the AMC contract at national level.

Deliberation / Decision in the meeting:
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Member Secretary, ERPC, mentioned that Siemens expects RPCs to coordinate for the
said AMC contract. POSOCO informed that it was negotiating the contract for SLDCs
at FOLD forum. Director (Operations), Power Grid suggested that POSOCO and Power
Grid can negotiate the AMC contract for the STUs. Further, RPCs may discuss with
POSOCO and Power Grid for the rate negotiation, but the contract has to be entered into
by the individual states. The Committee decided that POSOCO, Power Grid and

RPCs will look into the issue for needful action.

[Action: RPCs/CTU/POSOCO]

niformity in methodol or Open le Certification - Agenda from NRP

This Agenda item was submitted by NRPC in the 8" meeting of NPC
held on 30.11.2018. In this context, SRPC had vide letter dated 15.04.2019 informed
that there has been no experience on the issue since there is no ISGS gas station in SR

for which Open Cycle Certification is required.

NRPC had vide letter dated 24" May 2019, informed that the subject item had been
discussed in the 39" CSC meeting held on 21% May 2019, wherein members of the
Committee were apprised about Point no. 11.2 (ii) of “Framework on Ancillary Services
Operations Regulations 2015: Statement of Reasons” issued by CERC on 17"
September 2015, which inter-alia states that the mark up price would account for revised
costs due to open cycle operation. However, in the meeting NTPC had cited an Order
issued by CERC on 12" Jan 2016, which inter-alia states that markup price seeks to only
compensate for the additional wear and tear or loss in efficiency, if any, that may be

caused due fo increased ramp up & ramp down cycles under Ancillary Services

scheduling.

In the 516" OCC meeting of WR held on 11.02.2019, NTPC representative had
informed that approximately 7 minutes will be required to stop the GT after ST is
disconnected and during this period the machine works in Open cycle mode which
should be considered under open cycle certification. He further informed that after the
implementation of Web based Scheduling (WBS) at WRLDC, this said short time period
of GT operation is not getting captured in WRLDC data and therefore open cycle
certification of such instances has not been done by WRPC. SE(Operation), WRPC, had

suggested for study of the past available records on POCM by WRPC and process the
request of NTPC accordingly.

Deliberation / Decision in the meeting:
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13.1

13.2

133

14.

14.1

The Committee decided that as the issue pertains to NRPC, WRPC and NERPC,

they will discuss the issue mutually and inform the outcome to the NPC Secretariat.

[Action: NRPC/WRPC/NERPC/NPC Secretariat]

Consideration of request of CTU for Membership in National Power Committee

(NPC)
In the 7" meeting of NPC held on 08.09.2017, CTU had requested for inclusion as a

permanent member of NPC. CTU was advised to submit a detailed proposal with

Justification in this regard to NPC Secretariat for deliberation in the next NPC meeting.
Accordingly, CTU had vide letter dated 14™ June 2018, submitted the proposal with

following justification:

" Keeping in view the critical role being played by CTU in development of Indian
Power Sector as well as electricity market while discharging its functions as
statutory body for Inter-State Transmission System (ISTS) grid related aspects at
National level, it would be prudent to include Director (Operations), CTU as a
permanent member in NPC to address challenges of Power System, facilitate
common approach in all the regions and adopt uniform best practices across the
regions for smooth development of National Grid”.

In the 8" meeting of NPC held on 30.11.2018, the Committee accepted the proposal of
CTU to include it as a member of NPC. It was decided that Member Secretary, NPC shall
take up the matter with Ministry of Power (MoP) for necessary amendment in the
constitution of NPC. Earlier, the proposal to include NLDC as the member of NPC was
agreed to in the 4™ meeting of NPC after the concurrence of RPCs.

Member Secretary, NPC, had vide letter dated 07.01.2019 (Annexure-XIIT) requested
MoP to include CTU and NLDC as members of NPC and make the necessary
amendment in the order of constitution of NPC and Conduct of Business Rules.

Amendment in this regard is awaited from MoP.

The Committee noted the status of the membership of NLDC and CTU in NPC.

Guidelines _on _ Availability of Communication System as per CERC

Communication System for Inter-State Transmission of Electricit ulati
2017.

The Committee was informed that CERC had entrusted NPC with
preparation of Guidelines on “Availability of Communication System” in terms of
Regulation 7.3(i) of CERC (Communication System for Inter-State Transmission of
Electricity) Regulations, 2017. In this regard, a Working Group had been constituted
with members from RPCs, POSOCO, CTU, CEA, PGCIL and NTPC. The Working
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143

Group held three(3) meetings and the Draft Guidelines on Availability of

Communication System were finalized in the third meeting held on 06" August 2018.

As required under CERC Regulations, the Draft Guidelines were uploaded on website of
CEA on 06" September 2018 for comments by 20" September 2018 from the general
public and stakeholders. Further, NPC had requested RPCs to circulate the said Draft

Guidelines among the constituents for wider publicity and comments.

The finalised Guidelines were put up for the approval in the 8" meeting of NPC held on
30.11.2018. However, the members in NPC meeting requested Chairperson, NPC &
CEA, to allow more time for submission of comments. Chairperson, NPC & CEA,
decided that 15 to 20 days additional time may be given to all the stakeholders for
furnishing comments on the Draft Guidelines. NPC Secretariat was directed to address a
letter to all Member Secretaries of RPCs, with a copy to ED (NLDC) and ED (LD&C),
Power Grid, requesting for submission of comments by 20" December 2018. It was also
decided that NPC Secretariat would review the Guidelines further considering the
comments received from RPCs/NLDC/PGCIL and forward the Revised Guidelines to
CERC with the approval of Chairperson, CEA & NPC.

14.4 In response to the letter dated 05.12.2018 from NPC Secretariat, comments were received

from TSTRANSCO (19" December 2018), WRPC (20" December 2018), PGCIL (20"
December 2018), NLDC (31* December 2018) and NERPC (08" January 2019). The
comments were examined and suitably incorporated in the “Guidelines on Availability of
Communication System”. NPC Secretariat had vide letter dated 28.02.2019 (Annexure-
XIV) forwarded the “Guidelines on Availability of Communication System” to CERC
with the approval of Chairperson, CEA & NPC.

Deliberation / Decision in the meeting:

Power Grid informed that the separate provisions for payment of charges for the
Communication System based on its availability, as appearing in the Draft Tariff
Regulations 2019-24, have been deleted by CERC in the notified Tariff Regulations
2019-24. It was suggested that “Guidelines on Availability of Communication System”
as forwarded by NPC to CERC, may be reviewed in the perspective of the evolving
technological upgradation. After deliberation, the Committee agreed for review of the
“Guidelines on Availability of Communication System” in consultation with the
stakeholders.

[Action: NPC Secretariat]
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16.

17.

Other Agenda Items

(a) Timely issuance of LGBR by RPCs
The Committee advised the RPCs to pursue the matter with the concerned entities

in a scheduled timeline for submission of information to CEA for timely

compilation of the Load Generation Balance Report (LGBR) for the country.

(b) Uniformity in Energy Accounting of RPCs
The Committee noted that the subject issue had been cited by NTPC. It was

decided that NTPC may deliberate the matter in the meetings of the Commercial
Committee of RPC concerned, for resolution.
Items suggested for deliberation in the next NPC Meeting
Towards the conclusion of the meeting, Director (Operations), Power Grid suggested that
the pertinent issue of ‘Cyber Security’ be taken up as an Agenda item in the next NPC
meeting. [t was further proposed that the matter of provision of real time data in Special
Energy Meters (SEMs) being asked for by the States, be deliberated by the NPC for a
uniform approach across all the regions. Appreciating the suggestions, the Committee
advised the RPCs to maintain record of cyber threats and submit the information to NPC

Secretariat on a quarterly basis.

[Action: NPC Secretariat/RPCs]|

Date and Venue of next meeting

As per the roster for hosting the NPC meeting, ERPC is to host the next (10™) meeting of
NPC to which ERPC agreed.

The meeting ended with a Vote of thanks to the Chair.

e ofe s sfeshe sfe skeok
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Annexure DESCRIPTION
No.
| List of Participants
1 Region-wise/State-wise details of AUFLS and df/dt settings
1 NPC letter dated 08.05.2019 to NRPC requesting the study report of Consultant on
AUFLS.
v NRPC letter dated 24.052019 and 17.07.2019 for constitution of a Committee to study
the AUFLS.
v Quantum of AUFLS calculated by NPC Secretariat (considering Power Number of
7000 and 10000)
VI Details of df/dt scheme in different Regions
VII Extract from the Minutes of 34" Meeting of SRPC, record notes of AGC meeting held

on 17.09.2018 at WRPC and minutes of 41* meeting of NRPC

v Details of the schemes sanctioned grant from PSDF.

IX NLDC’s letter dated 09" November 2018 regarding Agenda Note on National
Energy Account & National Deviation Pool Account.

X Procedure recommended by NRPC with regard to PSS Tuning,.

X1 Experience of WRPC in PSS Tuning.

XIT Siemens letter dated 20™ March 2019 related to AMC for PSSE software

X1 NPC letter dated 07.01.2019 requesting MoP to include CTU and NLDC as
members of NPC.

X1V NPC letter dated 28.02.2019 to CERC regarding “Guidelines on availability of
communication system”.
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ANNEXURE-I

List of Participants in the 9" Meeting of NPC held on 22" November 2019 at New Delhi

Central Electricity Authority (CEA)
Shri Prakash S. Mhaske, Chairperson CEA & NPC

Shri Dinesh Chandra, Member (GO&D),CEA

Shri Hemant Jain, Chief Engineer & Member Secretary, NPC
Shri Irfan Ahmad, Director, NPC

Shri Saurabh Mishra, Deputy Director, NPC

Shri Himanshu Lal, Assistant Director, NPC

Shri Rajnish Kumar Meena, Assistant Director, NPC

orthern Regional Power Committee (NRPC)
Shri Kunji Lal Meena, Principal Secretary Energy, Rajasthan & Chairperson, NRPC
Shri Y .K.Raizada, Director (Technical), RVPN & Chairperson, TCC(NRPC)
Shri Naresh Bhandari, Member Secretary, NRPC
Shri R. P. Pradhan, Superintending Engineer, NRPC

7, e e R B

outhern Regional Power Committee (SRPC)

Dr. Manjula. N, Chairperson, SRPC & MD, KPTCL

Shri K.V. Shivakumar, Director (Transmission) & Chairperson, TCC(SRPC)
Shri A. Balan, Member Secretary, SRPC

Shri Asit Singh, Superintending Engineer, SRPC

North Eastern Regional Power Committee (NERPC)
1. Shri A K. Thakur, Member Secretary, NERPC

2. Shri B. Lyngkhoi, Superintending Engineer, NERPC
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Western Regional Power Committee (WRPC)

. Shri Satyanarayan. S, Member Secretary, WRPC

. Shri J.K. Rathod, Superintending Engineer, WRPC
. Shri K.B. Jagtap, Superintending Engineer, WRPC

Ly b

Eastern Regional Power Committee (ERPC)
1. Shri Joydeb Bandyopadhyay, Member Secretary, ERPC

Power System Operation Corporation Ltd. (POSOCO)
1. Shri K.V.S.Baba, CMD

2. Shri S.R.Narasimhan, Director (System Operation)

3. Shri S.S.Barpanda, ED, NRLDC

4. Shri Rajiv Porwal, General Manager, NLDC

5. Smt. Suruchi Jain, Chief Manager, NRLDC

6. Shri P. Thendral, Deputy Manager, NRLDC
Po
1
2.
3.

wer Grid Corporation of India Ltd. (PGCIL)
Smt. Seema Gupta, Director (Operations)
Shri Sunil Agrawal, ED(LD&C), CTU
Shri Arindam Sensarma, Sr.GM, CTU
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A. Regionwise / Statewise AUFLS:

1.

Northern Region:

S.No | State/UT Relief Quantum in MW
49.2Hz | 49.0.Hz | 48.8 Hz | 48.6 Hz
1. Punjab 400 402 406 408
2. Haryana 308 309 312 314
3 Rajasthan | 390 392 395 397
4. Delhi 258 259 262 263
5. UpP 551 554 559 561
6. Uttarakhand | 77 77 78 78
7. HP 77 i 78 78
8. J&K 83 84 84 85
9. Chandigarh | 16 16 16 16
Total 2160 2170 2190 2200
Western Region:
S.No | State/UT Relief Quantum in MW
49.2Hz | 49.0.Hz | 48.8 Hz | 48.6 Hz
1. Gujarat 580 580 580 590
Madhya 460 460 460 465
Pradesh
3. Chattisgarh | 150 150 155 155
4. Mabharashtra | 805 810 815 820
5. Goa 25 25 25 25
8. Daman & |10 15 15 15
Diu
7. TPC(Tata 30 30 35 35
Power)
Total 2060 2070 2085 2105
Southern Region:
S.No | State/UT Relief Quantum in MW
492 Hz | 49.0. Hz |48.8 Hz | 48.6 Hz
1. Andhra
Pradesh 392 393 418 399
2, Telangana | 422 432 430 542
3. Tamil Nadu | 796 771 787 767
4. Karnataka | 580 587 597 595
S. Kerala 254 234 277 221
6. Puducherry | 27 24 22 18
Total 2471 2441 2531 2542

Annexure-I]
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4. Eastern Region:

Annexure-I1’

S.No | State/UT Relief Quantum in MW
492 Hz | 49.0. Hz [48.8 Hz | 48.6 Hz
1. Bihar 98 99 99 101
2. Jharkhand 61 62 61 62
3. DVC 134 135.5 136 137
4. Odisha 181.5 183.5 184 186
3. WBSETCL | 345.5 350 350 354
& CESC
Total 820 830 830 840
5. North Eastern Region:
S.No | State/UT Relief Quantum in MW
49.2 Hz 49.0.Hz |[48.8 Hz | 48.6 Hz
1. Ar.Pradesh | 5.00 5.00 5.50 4.50
2. Assam 54.50 61.00 59.00 57.00
3. manipur 5.00 6.00 5.00 4.00
4. Meghalaya | 15.00 15.00 15.00 15.00
5. Mizoram 5.09 5.31 5.10 5.20
5. Nagaland 6.00 4.50 5.00 4.50
7. Tripura 11.00 10.00 14.50 12.50
Total 101.59 106.81 109.10 | 102.70
B. df/dt Settings (Region-wise):
1. Northern Region:
Load Relief in MW
S.No State/UT Stage-I Stage-II Stage-III
49.9Hz& 0.1Hz/sec | 49.9Hz&0.2Hz/sec | 49.9Hz&0.3Hz/sec
1. | Punjab 430 490 490
2. | Haryana 280 310 310
3. | Rajasthan 330 370 370
4. | Delhi 250 280 280
5 LIE 500 280 280
6. | Uttarakhand | 70 70 70
7. HP 50 70 70
8.1J]&K 90 90 90
9. | Chandigarh [0 50 50
TOTAL 2000 2010 2010

2. Western Region:

Page 2 0of 3



Annexure-1T.

Load Relief in MW
S.No | gtate/UT Stage-1 Stage-II Stage-111
49.9Hz& 0.1Hz/sec | 49.9Hz&0.2Hz/sec | 49.9Hz&0.4Hz/sec

1. | Gujarat 1006 905 1001
Madhya

2 Piadeh 371 355 392

3. | Chattisgarh | 27 37 120

4. | Maharashtra | 546 621 686

g | PULEE | g 82 273
Power)

TOTAL 2000 2010 2472

Gujarat additional df/dt setting at 49.9Hz & 0.3Hz/sec= 399MW
TPC additional df/dt setting at 49.9Hz & 0.5Hz/sec = 931MW

3. Southern Region:

Load Relief in MW
S.No Stage-1 Stage-11
Stat/UT | 1y SHz& 0.2Hz/sec | 49.3Hz&0.3Hz/sec
Andhra
L. Pradesh 345 855
2. | Telangana 369 992
3. | Tamil Nadu | 578 417
4. | Karnataka 480 741
5. | Kerala 235 175
6. | Puducherry 12 6
TOTAL 2019 3186

4. Eastern Region:

5. North Eastern Region:

} Not Implemented.
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Annex wie-111

E MAHATMA

AT TR/ Government of India
ﬁ?{gﬁ HATSIG/Ministry of Power
FaT ﬁ{gﬁ' TIf8IeI0T/Central Electricity Authority
TS fa?_{ﬂ?l' wfAfa gsmer/National Power Committee Division

HEAT. 4/MTGS/NPC/CEA2019/ oS — YoFf feaTier/Date:08™ May.2019
|4t H/To

ey Wid, 3ev a6 Rgga sk
Member Secretary, NRPC,

18-A, S.J.S8.S. Marg, Katwaria Sarai,
New Delhi-110016.

Email: ms-nrpe@nic.in

fawar: Review of AUFLS Settings —Regarding.
weget:item No.4(A) of Minutes of the 8" Meeting of NPC held on 30" November 2018

AQIEY /Sir,

In the 08" meeting of NPC, held on 30™ November 2018 at Guwahati, it was decided that NRPC
may appoint a Consultant from their own resources as proposed by MS (NRPC) for studying the

AUFLS scheme for Indian grid and submit the.study report to NPC Secretariat within a time of six
months.

In this regard, it is kindly requested to provide the status of the study for AUFLS scheme for Indian

grid including the details of the Consultant appointed, Terms of Reference etc. to NPC Secretariat.

Thanking You,

IS /Yours faithfully,
:l “ o8] ey 20 c
(3w AeHG/Irfan Ahmad)

RS/ Director
I H\T’IFIT‘Q‘ [ Copy for information :

. 38T / Chairperson, CEA. New Delhi
2. Hex (O3 varers vd f&aRo1) / Member (GO&D), CEA, New Delhi

e fafeg, vt aw, weaton aua, w8 feet- 110016, g 011- 26562022 &4 cenpe-cea@gov.in FEEET: www.cea.nic.in

NMRPC Riildina 1% Flanr Katwaria Sarai New MNalhic1 10018 Telanhanand 1.98567099 a.mail cannsraafon in Wahelta wnine ran mie o
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Ministry of Power

3R &= Rgga afafa

Northern Regional Power Committee

HEIT: Ut AT Wl / 39y 317./107/01 featen:24.05.2019

farA

HEY AT AT(T, 91T 347eT),
HA [aeger arftrshior

7§ fewelr

fa9: Status of the Dec15|0n in the 08" NPC meetmg/ Agenda for the 09"
meeting of NPC — reg.

Reference is invited to NPC letter dated 05.04.2019 on the above cited
subject. As desired, status of the Decisions taken in 08th NPC meeting, is
attached as Annexure for your information and further necessary action please.

3Hegeldsteh — TRy | .

\/N\}/
(3R GY. TeITeA)
3referor ITRIAT
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Annexure

Status of the Decisions in the 08" Meeting_of NPC

1. Automatic Under Frequency Load Shedding(AUFLS)

® In 41st TCC/44th NRPC meeting, it was informed that CPRI was requested
to share information about technical procedure for carrying out the study.
The relevant documents were shared with CPRI to propose the procedure for
study. However CRPI opined that a committee consisting of CPRI —Nodal
agency for the study team, Experts in the field of AUFLS and ROCOF load
shedding, experts from CEA/NPC/RPC may be constituted for in—depth
involvement during the study& time to time discussion/clarification and
necessary technical guidance.

e In view of above, an agenda for constituting a committee consisting of CPRI
as Nodal Agency for the study ,Expert in the field of designing the AUFLS
and ROCOF load shedding ,expert from CEA/NPC/NRPC is proposed.

e Itis also proposed that cost may be shared equally amongst all RPCs.

2. Mapping of feeders
o The agenda is regularly being followed up in every OCC meeting and
status is attached as Annexure-1. A separate meeting is scheduled to be
held on 23.05.2019 deliberate the issue.

3. Ensuring Proper Functioning of under Frequency Relays (UFR) and df/dt
Relays

e The status is being regularly monitored in the OCC meetings. Report of
Mock exercise for healthiness of UFRs carried out by utilities
themselves on quarterly basis is regularly submitted to NRPC
Secretariat and NRLDC. All utilities are also advised to certify
specifically ,in the report that “All the UFRs are checked and found
functional®.

e The information of period ending March 2019 received from UP ,
Haryana, Delhi and Rajasthan and information for quarter ending
12/2018, was submitted by BBMB,UP and Rajasthan

4. Implementation of AGC in India (at Inter — State level)
e The agenda has been discussed in 44% NRPC meeting, held on 19%
March, 2019 wherein, it was evolved that this agenda needs to be

discussed further.

5. Grid Events reported by RLDCs, Analysis and Remedial Measure

recommended by RPC -
e Grid Events are being regularly discussed in the OCC as well as Protection

Sub Committee meetings. The analysis and remedial measure
recommended by RPC for Grid events have been communicated vide letter

dated 14.02.2019 and 17.05.2019

Scanned by CamScanner



6. Scheme of Protection system Data Base in RPCs

®* A tender was published on Central Public Procurement (CPP) Portal of
Govt.of india and NRPC website for Protection System Data Base in NRPC
on 30.08.18 which was retendered twice to ensure healthy and effective
competition.

®* However, tender has now been cancelled due to lack of competition and
necessary actions are being taken to reshape the scheme of Protection
System Database in NRPC.

7. Status of Compliance of Enquiry Committee Recommendation

e The status is being regularly monitored and followed up in the OCC
meeting which is as followed:

Submitted ' Not Submitted
NTPC(NCR) POSOCO Uttar Pradesh
BBMB NHPC Himachal Pradesh
Punjab HPGCL(Panipat TPS) NTPC(NR-HQ)
[ Rajasthan NPCIL UT of Chandigarh
| THDC POWERGRID Jammu and Kashmir
| SUVNL Delhi

8. National Energy Accounting
e The agenda has been discussed in 44th NRPC meeting held on 19t
March, 2019 wherein, it was decided that a National Pool Account may
be maintained by NLDC for settlement of inter-regional and cross
border transactions and NRPC may issue the net deviation.

9. Uniformity in methodology for Open Cycle Certification
e The agenda has so far not been discussed in NRPC meeting however,

it has been discussed in 39t Commercial Sub-Committee meeting held
on 21st May, 2019 wherein members of the Committee were apprised
about Point no. 11.2 (i) of “ Framework on Ancillary Services
Operations Regulations 2015 : Statement of Reasons” issued by CERC
on 17% Sept., 2015 which inter-alia clearly states that the mark up
price would account for revised costs due to open cycle operation
however NTPC presented an Order issued by CERC on 12t Jan., 2016,
before the Committee, which inter-alia states that mark up price seeks
to only compensate for the additional wera and tear or loss in efficiency,
if any, that may be caused due to increased ramp up & ramp down
cycles under Ancillary Services scheduling,
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Annexure -1

States UFR | df/dt Status as per the 151 OCC Data
meeting Remusha Availability |°
1&K No No \
Following are provided since
last status: [Following yet to be provided:
*  Fecder wise planned load | e Feeder-wise planned load relief of
relief in df7dt. UFR.
Tel i i i
®  Allemate feeder details in : a:ﬂ?]?;g_()f S (Pt fetels
ur Yes | Ves UFR display. s Alternate feeder details in df/dt VY Pods
s ot phmedveliet i il}l;];g;y (Partial details available for
di/dt display. s Total planned relief in UFR display.
(Stage wise)
e  Total actual relief. (Stage Wise)
Following are provided since
last status:
Following yet to be provided:
e  Stage-2, 3 of d/dtincluded . .
in display. ° Iﬂ?&ﬁg of feeders (Partial details
Haryana Yes | Yes e Feeder wise planned load | ®  Telemetry of alternate feeders not Poor
relief. available,
e  Calculation of total actual relief in
e  Alternate feeder details, df/dt seems incorrect.
e  Total actual relief in UFR.
Following yet to be provided:
e  Total of actual analog data of MW
) and alternate feeders. Pt
Delhi Yes | Yes e  Data suspected for most of the
digital and Analog value at NRLDC
display but available at SLDC
display.
Following are provided since
last status:
e Segregation of stage wise | Following yet to be provided:
load. :
o Telemetry of feeders (Partial data Paot
Hp Yes | Yes | o Alternate feeder details available).
include for most of the e  Alternate feeder details in UFR (a
feedets. few not available).
o  Partial telemetry of
feeders.
\gtarakhand No No
Following yet to be provided:
Punjab Yes | Yes e  Complete telemetry of _feeders. Poor
o  Alternate feeders’ details.
e Digital Status of all the feeders
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Annexure-I -

Rajasthan

Yes

Yes

Following are provided since
Jast status:

s UFR display provided,

Following yet to be provided:

®  Analog value and digital data not Very Poor

available in UFR display (only
alternate feeder details provided)
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Government of India

ﬁagam
Ministry of Power
IR & g afafa
Northern Regional Power Committee
HEAT: UL /3 dY 3T 107/01/1749 4 = |7 .07.2019
Har &,
e (v oy GHTaT),

T AR ALHr. RfesT, g a,
FTARAT I, 75 Boedy - 110016

fawr: Status of decisions in the 8" NPC meeting / Agenda for the 9th meeting of NPC
- reg.

Reference is invited to NPC letter No. 4/MTGS/NPC/CEA/2019/567-573 dt.
09.07.2019 on above subject. In this regard, it is informed that status of the decisions
taken in 8" NPC meeting has been submitted by NRPC Secretariat vide letter no.

T 3T, Y. 1 /317 oY 317 /1 07/01/5481 dated 24.05.2019.

The updated status in respect of point no. 2,36 and 7 (of NPC letter No.
4/MTGSWPC/CEA/2019/336—342 dt. 05.04.2019) is enclosed herewith for your kind
information.

Further, following agenda in respect of ‘Automatic Under Frequency Load
Shedding' may be included in the gt meeting of NRPC:

o A committee consisting CPRI as Nodal agency for the study, experts in the field

f designing the AUFLS and ROCOF load shedding and experts from

CEA/NPC/RPC may be constituted for in-depth involvement during the study &
time to time discussion/clarification and necessary technical guidance.

o Cost may be shared equally amongst all RPCs.

2 0\

Mﬂ’(’tﬂﬂ
(Hif#T FseR)
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Annexure

Status of the Decisions in the 08" Meeting of NPC

2. Mapping of feeders

o  The issue is being regularly deliberated in every OCC meeting. A separate meeting
was also held on 23.05.2019 deliberate the issue. The issue was further deliberated

in 160" OCC meeting wherein it was decided that:

e All the feeders coming under UFR and df/dt scheme shall be mapped in the
display despite of data availability, RTU availability. In case data is not
available, alternate feeder details to be mapped. All the details (main feeder
details and alternate feeder details) to be mapped before 30th June 2019.

e  All the state utilities shall check and monitor the UFR, df/dt display on monthly
basis and submit the monthly progress report to NRPC / NRLDC.

e All the suspected data in the mapping shall be monitored on daily basis and

accordingly remedial measures shall be taken.

e  The updated status of mapping of UFR and df/dt in SCADA is as followed:

% SCADA data visibility

State Name (;;E:fl) UFR (Alternate) (Iil;:l?:,) df/dt (Alternate)
Punjab 67 13 77 12
Haryana 91 0 0 0
Rajasthan 29 75 100 100
Delhi 100 100 100 100
Uttar Pradesh 2 0 48 0
HP 88 79 73 0
Uttarakhand 0 0 0 0
J&K 0 0 0 0

3. Ensuring Proper Functioning of Under Frequency Relays (UFR) and df/dt Relays
e The status is being regularly monitored in the OCC meetings. Report of Mock
exercise for healthiness of UFRs carried out by utilities themselves on quarterly
basis is regularly submitted to NRPC Secretariat and NRLDC. All utilities are also
advised to certify specifically, in the report that “All the UFRs are checked and
found functional”.
e  The information of period ending June 2019 has been submitted by Punjab, Delhi
while information of period ending March 2019 has been submitted by UP,
Haryana, Delhi, Punjab and Rajasthan. The information for quarter ending 12/2018
was submitted by BBMB, UP and Rajasthan.

6. Scheme of Protection System Data Base in RPCs
® A tender was published on Central Public Procurement (CPP) Portal of Govt. of
India and NRPC website for Protection System Data Base in NRPC on 30.08.2018

which was retendered twice to ensure healthy and effective competition.



However, tender has now been cancelled due to lack of competition in Tender and
necessary actions are being taken to reshape the scheme of Protection System
Database in NRPC.

The issue was deliberated in 42" TCC/45"™ NRPC meetings held on 07" and 08"
June, 2019, it was informed that even after going with the tendering process three
times, no bidder has been found to be suitable in the Technical evaluation due to
lack of competition. It was stated that in the 8th NPC meeting held on 30.11.2018,
the efforts of WRPC for in-house development of the database was appreciated and
NRPC was suggested to seek assistance of WRPC in case no bidder comes up after
retendering. In view of the above it was proposed that rather than going for an
external agency for creating the database of Protection setting, NRPC should
proceed as being done by WRPC. Accordingly, two options were discussed in view
of the non-selection of third party and the advice of NPC.

First option was that all the STUs shall submit the protection setting data in a time
bound manner so as to comply with the recommendations of Enquiry Committee
on grid disturbance of 30th & 31st July 2012, ‘Task Force on Power System
Analysis under Contingencies’. Further it was informed that 13 utilities have
already submitted the above data and others could also provide the same in a time
bound manner. However, all utilities were requested to furnish the data afresh so
as to cater to any changes made in the settings. For the first option, all the states
were requested to appoint some nodal officers (SE level or above) for facilitating
the collection of protection setting data. To facilitate manpower, it was also
proposed that the States may depute their one or two officers in NRPC for some
period on rotation basis.

Second option was to approach to any central agency like CPRI without any
change in scope of work as already approved so that the approved PSDF funding
could also be utilized. It was also clarified that NRPC so far has not discussed the
matter with CPRL

TCC was of the view that the Protection setting are already available with the
substation personnel and any third party engaged would also require the help of the
substation personnel for extracting the settings from the relay. Also, in case of some
changes in the setting, the substation personnel shall have the responsibility of
reflecting the changes accordingly in the centralized database and for that he should
be well aware of how to extract the settings and getting it reflected in the centralized
database. They also opined that a portal may also be made on which the changes
made in the protection settings could be updated in real time.

In view of the above TCC decided to initially go for the first option and advised
utilities to nominate the nodal officers at the earliest so that the database could be
operationalized as soon as possible. TCC opined that matter may also be discussed
with CPRI and its outcome may be informed in the next meeting.

In view of the meetings, all utilities are advised to go forward with the collection
of the data and appointment of nodal officers and by that time the possibility of
CPRI collecting the data is also being explored.



Status of Compliance of Enquiry Committee Recommendations
o The status is being regularly monitored and followed up in the OCC meetings

which is as followed:

Submitted Not Submitted
NTPC (NCR) | POSOSCO Uttar Pradesh UT of Chandigarh
BBMB NHPC Himachal Pradesh Jammu and Kashmir
Punjab HPGCL (Panipat TPS) NTPC (NR-HQ)
Rajasthan NPCIL
THDC POWERGRID
SJVNL Delhi

e  The updated status has been shared vide email dated 19.06.2019.
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df/dt Settings (Region-wise):

1. Northern Region:

Annexure-VI

Load Relief in MW
S.No | gate/UT Stage-I Stage-II Stage-I11
49.9Hz& 0.1Hz/sec | 49.9Hz&0.2Hz/sec | 49.9Hz&0.3Hz/sec

1. | Punjab 430 490 490
2. | Haryana 280 310 310
3. | Rajasthan 330 370 370
4. | Delhi 250 280 280
S |'UP 500 280 280
6. | Uttarakhand | 70 70 70
7. | HP 50 70 70
8. [J&K 90 90 90
9. | Chandigarh |0 50 50

TOTAL 2000 2010 2010

2. Western Region:
Load Relief in MW
S.No State/UT Stage-I Stage-I1 Stage-III
49.9Hz& 0.1Hz/sec | 49.9Hz&0.2Hz/sec | 49.9Hz&0.4Hz/sec
1. | Gujarat 1006 905 1001
Madhya
2. Pradesh 7 355 392
3. | Chattisgarh | 27 37 120
4. | Maharashtra | 546 621 686
g | oo R g 82 273
ower)
TOTAL 2000 2010 2472

Gujarat additional df/dt setting at 49.9Hz & 0.3Hz/sec= 399MW
TPC additional df/dt setting at 49.9Hz & 0.5Hz/sec = 931MW

3. Southern Region:

Load Relief in MW
S.No | gate/UT Stage-I Stage-11
49.5Hz& 0.2Hz/sec | 49.3Hz&0.3Hz/sec
Andhra
1. Pradesh 345 855
2. | Telangana 369 992
3. | Tamil Nadu | 578 417
4. | Karnataka 480 741
5. | Kerala 235 175
6. | Puducherry 12 6
TOTAL 2019 3186

4. Eastern Region and North Eastern region: Not Implemented
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13.4  SRPC noted the above.

14 ROADMAP TO OPERATIONALISE RESERVES IN THE COUNTRY
14.1 In the 29" Meeting of SRPC it had been noted that in the matter of Roadmap to

operationalize Reserves in the country, Hon'ble CERC vide Order dated 13.10.2015 on
Petition No. 11/SM/2015 had directed as follows:

(&) The Commission reiterates the need for mandating Primary Reserves as well as
Automatic Generation Control (AGC) for enabling Secondary Reserves.

(i) All generating stations that are regional entities must plan to operationalize AGC
along with reliable telemetry and communication by 1" April, 2017.

(ii) The Central Commission advises the State Commissions to issue orders Jor intra-
state generators in line with this timeline as AGC is esseniial for reliable operation of
India's large inter-connected grid.

(¢) To start with, a regulated framework in line with the Ancillary Services Regulations
would need be evolved for identification and wtilizing of spinning reserves and
implemented with effect from I April, 2016. This framework may continue till 31"
March, 2017.

(d) In the long term, however, a market based framework is required for efficient
provision of secondary reserves from all generators across the country. For this,
NLDC/POSOCQO is directed to commission a detailed study through a consultant and
suggest a proposal to the Commission for implementation by I'' April, 2017, giving
due consideration to the experience gained in the implementation of Spinning
Reserves w.e.f. 1" April, 2016.

14.2  In earlier Meetings the following had been noted:

e Hon’ble CERC in Petition No. 79/RC/2017 had passed Order dated 6" December,
2017 in the matter of ‘Automatic Generation Control (AGC) pilot project .

e  NLDC had informed that in respect of AGC at Simhadri, offer had been received
from M/s Siemens. They would convene a Meeting with NTPC on 20" February and
then the Order would be placed with implementation schedule of 5 to 6 months.
Regarding AGC at NP Kunta, M/s USAID had agreed to take the AGC
implementation under GTG project. On 10.02.2018, after assessment it had been
concluded that AGC implementation at NP Kunta was feasible. AP utilitics as well
as SERC were required to be consulied in this regard.

14.3 A Meeting on AGC issues had been conducted at SRPC on 28" March 2018 (MOM
available on SRPC website). The following highlights may be kindly noted:

e Better Load Forecasting and RE framework (forecasting, scheduling & settlement)
would naturally result in lesser reserve requirement and needs to be pushed through
FOR.

e Scheduling software for unit commitment, meeting the ramps (+)/(-), ramps of
generators, fast start up and shutdowns of generators, errors in load and RE forecast,

technical minimum, meeting peak demand, meeting minimum demand, net load,
w
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pump operation ctc is required for resource optimization and proper decision
support.

Forum opined that there was a need for a Procedure to quantify Secondary/Tertiary
Reserves. Procedure should also include a mechanism to monitor these reserves in
real time manner for replenishment of these reserves.

e Sharing of these secondary/tertiary reserves, and including those available with
States, could lead to optimization of reserve requirement. However, the mechanism
of sharing and associated cost needs further analysis and discussions.

e While there was lot of focus on positive reserve, during large RE ingress, negative
reserve is also required. This needs to be covered prominently in the reserve ambit.

o [t was strongly felt that secondary and tertiary reserves should always be available
with system operator and cannot be dynamic with URS availability (diminishing
during peak hours) or with all units are running in Technical Minimum (no negative
reserve). Whether this could be achieved through Market based reserve or through
regulatory mandatory market needs to be studied?

® There needs to be a mechanism in place for sharing of secondary/tertiary reserves
available with the states. These reserves are to be made available with the system
operator.

e A time bound implementation of ABT in the states is also nccessary for AGC
(Secondary)/Tertiary Reserves to take off.

s  Forum (except NLDC/SRLDC) was of the view that Gate Closure already exists (30
minutes prior to the delivery) as per [EGC. This issue needs to be further examined.

s  Forum opined that proposed Bias Setting requires further review.

s It was noted that in the Report on National Reference Frequency it has been
recommended that the dead band of +/-0.03 Hz (ripple factor in IEGC) may be
gradually phased out as is being done in ERCOT Texas and Europe’. Generators
strongly opined that the dead band of +/-0.03 Hz (ripple factor in IEGC) may need to
be retained.

e TFor SCADA veracity it was noted that it was joint responsibility of all the entities of
SRPC forum to take proactive and appropriate steps to ensure consistency in data,
The issue needed due attention it deserves as it is critical in grid operation, The
entities needed to have dedicated team with 24x7 support specifically at
SLDC/RLDC/NLDC/CTU/STU.

e It was noted that the Optical Fibre Connectivity could be assessed and action plan
could be finalized by CTU/STU.

e There is a need to have AGC pilot projects in all the SLDCs. It was thus
recommended that cach SLDC could have a AGC standalone infrastructure with onc
or two stations wired for AGC as Pilot Project. This approach would enable faster
implementation of AGC upto the state level. This would ensure hands on experience
at State Level at a faster pace along-with the development of infrastructure facility at
SLDCs.

s IEGC provision that the schedules should not exceed capacity on bar less Normative
Auxiliary Consumption need to be implemented pan India for all generators- 15GS.
State generators, IPPs, MPPs etc.

s  The forum strongly advocated for AGC also for RE generators. There would be need

W
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for both positive and negative reserves provision for RE also. There is need to have a
well laid down procedure including commercial settlement, which could also be a
market based mechanism.

14.4 In the OCC Meetings the following had been noted;

14.5

e KPCL had informed that M/s Andritz for Varahi and M/s ABB for Sharavathy have
been identified for the AGC implementation by USAID / PRDC for which, KPCL has
given approval. This was expected to be completed by December 2018, Further, AGC
for 10 MW of Solar project at Sivasamudram was also under consideration.

¢ Simhadri, NTPC informed that the infrastructure readiness for AGC was likely to be
in place by August 2018.

» A Workshop had been conducted on 15™ May 2018 at APSLDC by NLDC on AGC
at NP Kunta.

The following had been deliberated in the TCC Meeting:

» APTRANSCO had informed that APGENCO is willing to speed up the AGC activity

since more RE has to be integrated. Some lead by SRLDC & SRPC Secretariat would
expedite the Pilot Projects.

Y

KSEBL had suggested to explore the possibility of obtaining funding for
implementation of AGC for utility owned generators and to create suitable market
mechanism.

» NLDC had informed that States need to take action as per the Regulations/Orders.
Simhadri AGC may be in place by mid-September, for Mouda (WR), Barh (ER) &
Bongaigaon (NER) tender specification had been rolled out and tender would be floated
by end of August 2018. Detailed road map for Phase I & Phase II had been submitted (o
Hon’ble CERC. For other Pilot Projects, approval of CERC would be sought shortly.
NLDC SCADA is being upgraded with AGC software to include Stations for which

tariff is determined by the Commission and NLDC would be approaching Commission
for approval.

# SRLDC had observed that as per CERC Regulation/Order, the AGC should takeofT in
the state generators also. Considering the high RE penetration in SR, TCC could
suggest on AGC pilot project implementation in each state.

» NLDC had informed that stand alone AGC software was available. From existing
system tie line flow and frequency data was an input. A communication link to the
generating station was required along-with the protocol compatibility to be included in
LOA. Hardware and software was available. Licensee cost would increase with number

of units wired for AGC. The protocol between SCADA and AGC software has to be
established.

» NPC had opined that stand alone system may be sufficient for all the generators and not
only for those in the Pilot Project.

» As noted in Meeting held on 28.03.2018, Pilot Project on AGC was agreed to be

implemented in all the states. States could approach the State Regulators and
commence the Pilot Project.
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» NLDC had agreed to assist on technical aspects in the AGC implementation.

» It was also agreed that a Committee with participation from State SLDCs, GENCOs.
SRLDC and NLDC would be formed to facilitate Pilot Project implementation in the
states.

14.6 SRPC noted the above.
15 TTC/ATC
15.1 ATC/TTC computations by pLDCs
The following had been noted|in earlier Meetings:
e APSLDC had assured thatjthe system would be in place before the next SRPC Meeting.
¢ KAR-SLDC had informed that the converged case was being furnished, while Nodal
Officer details would be ﬁ*mished within a week.
The following is the statug in this regard:
State | 5 Converged | ATC/TTC = | ATC/TTC Nodal | Study
.| months | PSSE, Base | Computation | Computation | Officer | Group
‘LGB |case| furnished to | posted on SLDC | Status
i gt bes  ESREDC L | webgite: el '
AP Yes No No No No Yes
TS Yes Yes No No Yes Yes
KAR Yes Yes No No No Yes
TN Yes Yes Yes No Yes Yes
KER Yes | Yes Yes No Yes | Yes

The following had been noted in the OCC Meetings:

e APSLDC had constituted{a Study Group. While one DE had been posted, supporting
staff was to be posted.

e SRLDC had assured of codperation in training of the officials in this regard.
TCC deliberations

» APSLDC informed that from August 2018 onwards, PSSSE base case would be
furnished.

SRPC noted the above.

15.2 Harmonization of Philosophy of Computation of Total Transfer Capability (TTC) by
POSOCO and CTU between ER-SR & WR-SR

In a Special Meeting convengd by NPC on 23 October 2017, members had agreed for the
approach for preparing bas¢ load flow case to compute TTC/ATC for the purpose of
operationalization and grant ¢f MTOA.

SRPC/TCC had requested NPC to similarly kindly finalize procedure for base case
preparation by POSOCO, in respect of STOA.

In line with the decision taken in the 32™ TCC meeting, SRPC Sccretariat had taken up the
issuc of finalizing the procedure for base case preparation by POSOCO in respect of

STOA with NPC vide letter
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Record Notes of the meeting on AGC held on 17.09.2018 at WRPC
Mumbai.

The meeting on AGC was held on 17.09.2018 at WRPC, Mumbai, the list of
participants is enclosed at Annexure-I. MS, WRPC welcomed all the participants, He
informed that the meeting is being held in line with the decision taken in 7t
Nation Power Committee held on 08" September, 2017 at Indore and

subsequent discussions in 36t WRPC meeting on 23t June, 2018 at
Ahmedabad.

In his opening remark, MS, WRPC informed that around year 1990 onwards
training on AGC concept was imparted to power engineers on DTS (Despatcher
Training Simulator) lab at PSTI, Bangalore (then under CEA). The issue of
having reserves and AGC was discussed in the 37 meeting of National
Reliability Council for Electricity (NRCE} on 1.8.2014. The issue was
highlighted by CERC in 2015 by specifying road map for reserves. Many
meetings and workshops related to AGC were held in the regions. In the year
2017, there was a petition by NLDC before CERC for AGC implementation,
which resulted in a pilot project at NTPC Dadri that is being functional since
January, 2018. It is known that after disturbance, system inertia plays a role
on frequency, followed by primary response (governor action), secondary
response (e.g, AGC) and tertiary response (e.g. RRAS). Though governor action
will improve the frequency, but a secondary response is required to restore the
frequency to its nominal value. 175 GW of RE is expected by 2022 which
would take the penetration level above 50%. So, this issue demands some
better control of frequency and interchanges for system reliability and security.
The meeting is being conveyed for obtaining the views and feedback from the
constituent members for further course of action.

After opening remarks by MS, WRPC, discussion on agenda points followed
which is given below:

1  Need for AGC, infrastructure and regulatory requirements, |
 implementation impact etc. l'

Need for AGC:

NLDC representative informed that the frequency profile was having
wide variations till the first half of this decade and has stabilized
recently. However there is no secondary control in place and the
primary response is not giving the desired results. The Hon’ble CERC
has mandated to have secondary control reserves for all the regions.
In WR the secondary reserves to be maintained is 800MW (largest
Unit in region) and all India 3600MW. The frequency variation needs
to be regulated/smoothened, through secondary control of
Generators within a very narrow band to serve quality power to the
consumers. Detailed plan has been submitted by NLDC te Hon'ble

pofe iy
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CERC on 14% July 2017 for using Secondary Control as an Ancillary
Service.

Infrastructure and regulatory requirements & implementation impact
ete.:

The details of these aspects are covered in the NLDC presentation
and are given in the next sections.

Sharing of experiences of NLDC (POSOCO) pilot projects on AGC at
Dadri, Simhadri, and a solar project.

NLDC representative informed the following regarding implementation of
AGC pilot projects of Dadri and Simhadri.
*  Primary (droop) control
» Obligatory, Automatic response
* Secondary (AGC]j control

» Spinning reserve, NLDC/RLDC/SLDC controlled, Automatic |

Generation Control (AGC)
» Tertiary control
» Tertiary Reserve and response from State, Manual.

He explained in brief about the Dadri NTPC AGC pilot project. Unit 5 & 6 is
controlled through AGC. The MW control limit for AGC has been set to *
50MW for the pilot project. The details of architecture are given in the
presentation enclosed at Annexure-IL.

The principle used is given below:

Region considered as an Area for secondary control,
e ACE = (la-Is) + 10 * Bf * (Fa - 50)
Where:
o la = Actual net interchange,
negative for NR meaning import by NR
o Is = Scheduled net interchange,
negative for NR meaning import by NR
o Bf = Frequency Bias Coefficient in MW /0.1 Hz,
positive value
o Fa= Actual System Frequency
e ACE positive means NR is surplus and NR internal generation has
to back down
e ACE negative means NR is deficit and NR internal generation has
to increase
e Tie line bias mode and Frequency bias only mode both possible
« Interchange scaled using a factor of 15, changeable.

A2 Tl
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The salient points of the NLDC presentation is as follows:

Essential requirements for Secondary Control:

Generator shall bear the cost of secondary control hardware at the
| plant end

- Including the cost of the fibre optic cable

* Shall share DC and Schedule like ISGS generators on day ahead
basis

— Subsequent revisions with RLDCs
; The generating units shall have working control systems for turbine,
i boiler and governor
! — Governor response plots/graphs of past incidents have to be
submitted to RLDC
i * Existing wide band communication node
! — Within a radius below 30-40 km from the plant
i — Detailed survey is given in Annexe-VI of the report.

AGC on other plants:
* Karnataka Power Transmission Corporation Limited (KPTCL)
They are in advance stage of implementation of AGC at Varahi ,
Sharavati & NP Kunta Solar power project.
* NTPC Simhadri
— Letter of Award issyed for the supply, testing and
: commissioning
i — 18" May 2018 LOA, September-October 2018 commissioning
* Mauda, Barh, Bongaigaon
— Tendering phase
* National Power Committee (NPC) meeting held at Indore on 8t
September 2017
— Agenda on AGC sent for discussion in RPCs for preparedness
= Contracting issues
* NLDC SCADA up gradation
— October 2017 to March 2019
Target to have AGC on several phase-I plants by 2021

Proposed plan for implementation of pilot project at NTPC, Mouda.

NTPC Mouda representative informed the followings:

* Tendering/LOI process will be done within a week’s time.

o 800 meter of cable laying is required to be done from switch yard to
control room.

* The AGC logic shall be based on Dadri experience.

* The detailed presentation on road map regarding implementation
shall be updated in the OCC.




4 | States views/participation on implementation of AGC (road map i.e.
identification of unit & proposed plant by State Genco.)

a)

b}

Madhya Pradesh representative informed the following:

s The AGC project is being implemented and is at an initial stage of
information gathering like technical data, commercial data etc.

e They have selected at present Singhaji Stage-I unit | and II for AGC
pilot project. This is based on their MOD (Merit order dispatch)

e They have requested for budgetary offer from GE and BHEL and offer
is still awaited. Further they have estimated one year for completion
of the pilot project.

e They have requested NTPC and NLDC to offer guidance and support
for the project.

SLDC, Chattisgarh, representative informed that the issue of AGC is
under discussion with the Management and the outcome of the decision
shall be intimated later,

Mahagenco representative informed that they would discuss with their
management and revert back.

SLDC, Gujarat representative informed that any unit from Wanakbori 4,
5 and 6 or Ukai 6 may be considered for AGC pilot project.

NLDC representative informed that ISGS whose tariff is determined
/adopted by the Hon’ble commission are considered under Phase-I and
other IPP’s shall be considered under phase-II.

The meeting ended with thanks to chair.

kkkhdhhkhhd bkt h ki ddihddkdd
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3 TOC & S1'NRPC Meetings (27 and 28" February, 2018) ~Minutes

B.13.6 NRLDC representative also mentioned that since, Rihand-III is now connected to
WR, outage of inter-regional lines (Rihand Il — Vindhyachal pool) would be taken
carc by NLDC in consultation with NRLDC and WRLDC. In case of constraint in
Vindhyachal complex, the curtailment of Rihand stage 3 would be done similar to

ather stations in Vindhyachal complex. Scheduling of Rihand-1I1 would be continued
by NRLDC.

B.13.7 NRLDC representative informed that based on approvals in OCC, the System
Restoration Procedure has been modified to include utilisation of Rihand stage 3 and

Rihand stage 2 bus coupler in the similar manner as AC bypass at Vindhyachal back
to back.

B.13.8 However, NRLDC representative emphasized that the issue of higher vibration is
Rihand stage 3 units during mono pole ground return operation of Rihand-Dadri
HVDC need to be addressed. He said that as decided in OCC meeting, NTPC shall
come out with past data as well as grounding measurements at all the stages of
Rihand.

B.13.9 NTPC representative informed the forum that as per report from field officers, they
have no past history such vibrations at any of the stages during mono pole ground
retum HVDC operation.

B.13.10 TCC recommended formation of a committee with members from POWERGRID,
CTU, CEA, NTPC, POSOCO and NRPC to look into the issue of high vibrations
during mono pole ground return operation for corrective actions.

NRPC deliberation

B.13.11 NRPC noted the delibration held in TCC and approved the formation of Committee
recommend by TCC,

B.14 AGC Implementation
TCC deliberation

B.14.1 NRLDC representative informed the house that Hon’ble CERC order dated 13"
October 2015, highlighted the need for implementing Automatic generation control in
machines. In this direction, first pilot project of Automatic Generation Control (AGC)
in India has been officially commissioned by POSOCO and NTPC. This pilot project
is controlling the generation of Dadri Stage 2 (980 MW IC) with reference to the Area
Control Error (ACE) of Northern Region from 04.01.2018 onwards.

B.14.2 Further, Hon'ble CERC has asked POSOCO to replicate similar AGC pilot projects in
other regional grids. Implementation of AGC is crucial at this juncture as it would
help adding of renewable capacity in the grid which is happening at an unprecedented
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scale and speed (both large-scale grid connected projects as well as several distributed
energy resources primarily in the form of rooftop solar).

B.14.3 The NRLDC representative also mentioned that there is separate agenda item from

NPC on the subject and a detailed presentation on AGC would be made on that
agenda.

B.14.4 TCC noted the development,
NRPC deliberation

B14.5 NRPC noted the information

B.15 Summer Preparedness — 2018

B.15.1 NRLDC representative gave a detailed presentation on the summer preparation. He
gave regional and statewise trends of Demand (MW) and Energy for last 4-5 years
and based on these drew conclusions on rise in demand with rise in temperature,
demand increase ftrajectory etc. He also put forth the issues specific to
summer/monsoon months for Northern Region. He stated that the summer and
monsoon months are very crucial months for system in view of highest demand being
met in NR during these months. He presented the high temperature forecast by Indian
Meteorological Department (IMD) for summer months wherein about 1-2 degrees
higher temperatures have been predicted in NR while the same around 1 degree
higher in the rest of country. He also mentioned that the hydro generation at present is
lower than the past year though reservoir position is almost similar to last year. The
representatives of hydro stations also informed that house that this these is less snow
and therefore hydro generation is on lower side.

B.15.2 He mentioned following characteristics of summer/monsoon power system operation

of NR:

— High Demand

— High loading/ High Reactive Power Requirement

— High hydro generation

— Thunderstorm during summer

—  Silt during Summer/Monsoon

— Transfer Capability violations
On each of the above points, NRLDC gave past statistics to highlight the issues. He
also stated that fuel shortage this year combined low hydro generation could be
difficult and therefore, requested all the wutilities to buildup enough fuel stock for
increasing the internal generation in NR and for also for keeping reserves in the each
of control area.

B.15.3 He also mentioned following Action plans:
—  Meticulous load forecasting and portfolio management
— TTC/ATC caleulations, keeping margins, Network
— Tower strengthening, New network commissioning
— Keeping fuel reserves
— Keeping reserves (generation in control areas for contingencies)

37
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Status as on 31.10.2019 Format D-1:Proposals approved under PSDF All figures in Rs Crore
Date of
Date of
Date of Date of Praject Cost Grant Date of | of -
o . Recommendat Date of SSUANCE Oy ie of Signin,
SLN [Name of . . . Submission of |Estimated cost| Techno- 3 accepted by | Category of | Quantum of Approved by >=u3«=_ by sanction e
o [State/Entity Reglon NomeurEity BN o Sehigmnaiien il i NNe Scheme by  |by entity Economic ol r.q. Appraisal Funding | Funding in % RonRurseate Monitoring Maonitoring der by of Agreement
Entity clearance Apprate] Commitiee. by CERC Committee Committee eq?_ P
Commiltee 2 o
1 1] 1 v ¥ vi Vil Vit IX X X1 X1 X1 XIV XV XVl
Jammu & ? |Renovation and Upgradation of protection svstem of 14-01-2015 4Pk = Mar-1 12-Apr-16
3 : : g ’ 9_Dec- 00 10-Fab-16 14612 22Feb-l6 | 17-Mar-16 pr-
7 Kashmir HE PDD-JEK | cintions in Kashmir(024) H:hov-14 123,03 13-Dee-l4 145 062015 13642 e} : gk
2 | Kamataka SR KPTCL . qg_._m.___.q o emol | 6 Aug-14 7746 2WSepls | 1T-Nowels 67,13 510 90 16-Dec-13 60.42 22.Febel6 | 17-Mar16 | 12-May-16
2 Delhi NR DTL mﬂﬂ.ﬁﬂ&a Lipgradaiion.of Eralrction. 24-Mar-15 125.98 16-0ct-15 17-Nov-15 125.98 5.1(c) 50 10-Feb-16 11338 1Feb16 | 17-Mar-16 | 4-May-16
= e - - - 7 -
30 | Unirakhand NR PTCUL Svitetn Sw_ana " of 9-Apr-13 12711 16-0cl-15 17-Nov-15 125,05 5.1 100 14-Jan-16 125.05 22-Feb-16 17-Mar-16 8-Jun-16
3l Punjab NR PSTCL Bus bar p ion (052) 16-Mar- 13 18.21 28-Scp-13 17-Moy-15 1821 3.04e) ) 14-Jan-16 16.39 22-Feb-16 17-Mar-16 29-Dee- 16
- o -
32 | Madiva Pradesh | WR weprcL  |Renovaion m.ﬂ_ ¥ ofp sstemol | o Nove14 173 4112005 | 17Now1s 103 5.1(0) 9 I4-Jan-16 9270 2Feb16 | 17Marl6 | 22-dunel6
33 | Madhya Pradesh | WR Mi SLDC H:o_“afh“ﬂuﬁwﬁﬁwﬁm_nﬁmﬁ Kir 45T Oy I-Aug-15 ¥ 2W-5cp-15 | 17Nov-Is 4 5.1(e) 90 14-Jan-16 360 31 Febels | 17-Mar-16 | 23-Jun-l6
34 Gujaral WR GETCO Wind Generation forecasting for state of Gujarat{38) 6-Jul-13 162 28-Sep-15 17-Nav-15 162 Alie) 100 L4-Jan-16 1.62 22-Feb-16 17-Mar-16 3-Dec-16
3 ERPC ER ERPC S ”uh,”ﬁw.___,_ﬂwﬂ?% e prtsC 24-Sep-13 20 aNov-15 | 17-Nowels 0 109 100 14Jan-16 2000 3Febel6 | 17-Marl6 | 26-Apre6
i P : . Scheme
36 | Uttar Pradesh NR UPPTCL mﬂﬂﬂﬁ.ﬁ.ﬁwﬂ%ﬂnﬁuﬂn BEHILS Sorctor 3 Nov-14 80 24-Sep-15 17-Nov-15 80 5.1(d) 75 14-Jan-16 60.00 2Feb16 | (7-Marle | SHEC
37 | Chhattisgarh WR CSPTCL K and Lo of} SyEEm. G-Jan-15 176.63 16-Oci-15 §-Mar-16 6852 504e) o 12-Juk-16 6167 19-Aug-16 5-Sep-16 12-Mar-19
=& (039)
’ -
38 | Madhya Pradesh | WR MPPGCL ﬁ“ﬁ””_u_h“ “_.u,_,d.w__.ﬂﬂ,_w@ﬂwmwﬁ S 24-Aup-15 1865 7-Jan-16 B-Mar-16 621 1) 90 12-Jul-16 559 19-Aug-16 | 5Sep-l6 | 29-Dec-16
Installation of 3 nos. of 123MVAR at 400kV
39 | Telangana SR TSTRANSCO  |Mahabaobnagar, Mamidipally, Malkaram, Gajwel and | 7-Jul-15 53.63 7-Jan-16 8-Mar-16 53.63 5.1(h) 90 12-Jul-16 48,27 19-Aug-16 5-Scp-16 21-Nov-16
Shankarpalli {054)
] R — ) - ] ]
40 »_uﬂ._h"n“____ NER APPCL HmE 3 LA ok S5es, 24-Feb-15 3345 -Fan-16 $-Mar-16 1821 51(c) 100 12-Juk-16 1821 19-Aug-16 | 5-Sep-16 27-5ep-19
41 Manipur NER MSPCL ”._w.,_wmyr:m.__ma Uparadalion o Grid Substation:of 10-Mar-15 33.50 #-Jan-16 #-Mar-16 333 50) 100 12-Jul-16 33.50 19-Aug-16 | 5-Sep-16 9-Nov-17
42 | Modhya Pradosh | WR mpGe  [Renovation Aﬁ_wﬁias._ ofprotectionsystem o | g1y 885 3-ul15 B-Mar-16 5234 1) 9 12:ul-16 a1 19.Augl6 | SSep-l6 | 4-0ct16
TR S i i ]
43 | Andhra Pradesh | SR APGENCO [ HE o A"__u:_._e P o} 13-Aug-14 a0.12 16-Oct-15 8-Mar-16 a2 S1(e) 40 12-Jul-16 39,98 19-Aug-16 | 3-Sep-16 24-Nov-16
44 | Andis Fradesh | SR AeTRce; |FoRaon il pradaion ofpwiectios sspial | saug 106.32 16.0ct15 | 8Mare16 12527 S1ie) o0 12:1ul-16 11274 19-Aug-l6 | 3Sepel6 | 23-Novld
Renovation and Modernization of 2200 132 KV 5TPS iy 16
45 | West Bengal ER WBPDCL switch vard and implementalion of Substaion 23-Dee-15 %5 G-May-16 3-Mav-16 2609 5.14e) a0 S-Aug-16 2348 19-Aug-16 5-5ep-16 29-Dee-
) P 3 )
A 100 Svstem ((72)
46 Bikar ER BSPTCL | M"“.hn__u..“__.“w.m_. Capacitor bank in 20 Mos of Gnid Sub 1-Scp-16 2406 6-May-16 3-May-16 1098 5.1(b) 90 SeAug-16 TR 19-Aug-16 3-Sep-16 14-Mar-18
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Status as on 31.10.2019

Format D-1:Proposals approved under PSDF

All figures in Rs Crore

Date of Date of
Date of Project Cost Grant Date of
Recommendat Date of Issuance of T
SLN [Name of x p . Estimated cost| Techno- i accepted by | Category of | Quantum of Approved by | Approval by i Date of Signing
o |State/Entity Repion Mg ut ity bR of S Diie DN Scheme by Economic }_.u.“u._q_uﬂn_ Appraisal Funding | Funding in % ﬂnu.q_m__m”mﬂ Manitoring Manitoring “u:.“.h_.pﬂ.“. of Agreement
Entity clearance Cominittes Commitiee, Committee MaP
1 i 1 w Vv A | Vi Vil X X X1 XIr XIn X1V XV XVi
Replacement of existing 0. 13 ACSR wolf conducior S1d)
63 Maharashira Wi MSETCL of 132kV Balapur-Patur-Malegoan corridor by High I-Ju 51.25)  16-Feb-17 10-Mar-17 4615 : 36l
Ampacity Conductor. {098}
73 S-Moy-17 10-Apr-17 16-Mm- 17 19-Dee-17
Replacement of existing 0.2 ACSR woll conducior of 1)
0 Maharashira WR MSETCL 132kV Khapri-Besa (Nagpur Ring Main Line) High I-Jul-16 16-Feb-17 10-Mar-17 0 G
Ampacity Conductor, (099)
Installation of Shunt Bus Reaclors al 400K Y Solapur,
67 Maharashira WR MSETCL 400 KV Kolhapur and 400kV Karad subsiations, 18-Juk-16 129.33 16-Feh-17 10-Mar-17 103,38 92304
(100)
Installation of Shunt Bus R at 400K Y Akoln,
(] Maharashra WR MSETCL 400 KV Bhusawal-ll and 400KV Nanded substalions. 18-Jul-16 16-Feb-17 10-Mar-17 0 3.1
(lory i =
a0 SeMo-17 W-Apr-17 22-Dec-17 23-Apr-18
Installation of Shun Bus R al 400KV Koradi, e =R
69 Maharashira WR MSETCL 400 KV K kheda and 400kY Chandrapur-11 18-Jul-16 16-Feb-17 10-Mar-17 o ERT]
substations, (102)
i ien of Shunt Bus R at 40KV Lonikand
70 Maharashira WR MSETCL 400 KV Chakan and 400kV Kudus substations. 1#-Jul-16 16-Fch-17 10-Mar-17 ] 3 lib)
= ey R 7
71| Mohsashin | WR MSETCL m..hﬂ RTUs for 132 kv Substations in Mabarashtsa |y 1) 16 304 16.Feb-17 | 10-Mar17 2565 51te) 30 5-May-17 770 W0-Ape17 | 16-Mav17
72 | Mahamshra | WR MSETCL w_ﬂ__ﬂx Al Dulk Cotgentralges 1 MSETCLBANGNR. | ypoim e 1312 \6Feb-17 | 10-Mar-17 10,41 ) 90 SMayel7 937 10Apr17 | 16Ma17 | 10-Octs1?
73 | UtarProdesh | NR upprcr  |Replacements ﬁ”aw_mé ALK sﬁ“m.e BHTLS | 5 Mawsis 6331 16Feb-17 | 10Mar17 6331 1) 7 5:May-17 4748 10-Ap-17 | 16May-17 | 27-Dul-17
74 | Chhaisgarh WR csprcL [Pl oiol'A i Demand Manag 29.Aue-16 5.68 16-Feb-17 10-Mar-17 503 2die) 90 5-May-17 453 10-Ap-17 | 16-May-17 | 3-Sep-19
Scheme (ADMS) in the Chhattisigarh State, {112) . S . )
= : Installation of capaciler banks for reactive power s = &
3 Nov- -Jan- _Apr- 32 S.Mav- X 01-May- -May=17 I-Aug-17
75 Gujaral WR PGVCL compensation svstem on | 1KV feeders, (121) 10-Nov-16 B2.85 19-Jan-17 17-Ap-17 63 51(b) o0 15:Mav-17 36,99 1-May-17 22-May-1 ug
Installation of copacitor banks for reactive power ” S - . 5 e .
7 i 5-Mar- -Jan- -Apr- 28.3¢ 5-May- 25, May- 22-May- 26-Mar-18
(] Gugaral WR MGVCL compensation svsiem on | 1KV fecders, (50) Mar-15 37.15 KJan-16 17-Ape-17 8.3 51(b) o0 15-May=17 35 Ol-Mav-17 May-17 ar:
P Installation of capazitor banks for reactive power =
77 Gujarat WR UGVCL Py ion system on 11KV feeders. (53) 2-Mar-15 3751 H-Jan- 16 17-Ape-17 15.63 51(b) L 15-May-17 14.07 O1-May-1 2-Mav-17 10-Jan-18
; Installation of eapacitor banks for reactive power <
: i - -Dec-15 73 -Apr- 3 S M- : May-17 | 22-May- 9-Jan-18
78 Giujarat WR DGVC] compensation sviem 1KV feeders. (71) 10-Dec-1 2173 B-lan- 6 17-Apr-17 1537 514b) o 15-Mav-17 1419 01-May-1 Ma=17 2%-Jan-1
Instaliation of Capacitor Banks at HV & EHV level al
7 Maharashira WR MESTCL various EHV subnlations under Nashik & Pune sones 20-May-16 19.49 19-Jan-17 17-Ape-17 13.72 51(b) €60 13-May-17 1415 01-Mu-17 22-Mm-17 10-Oet-17
in MSETCL. (086}
80 | Mabarsha | WR MSEEGL | ESOSGl A NE eeen E L 19:Aug-16 437 3Mar1? | 17Ape17 3258 3t 90 15-May-17 20,32 O1-Ma17 | 22Mavd? | 10:0ct-17
|Installation of switchable reactor & shunt capacitor for = " = & = 5
o -Feb- -lon- Apr- - May- 2 M- 22-Mav- 10-Aug-17
H1 West Bengal ER WRBSETCL voltage improvement, (48) 3-Feb-16 4845 B-Jan- 16 17-Apr-17 48,19 30(b) 90 15-May-17 4337 01-May-17 2-Mav-17 g
n & Modemisation of Transmission System
fior relicving ion in intra stale sl s S.04d) i =
2 : 3-Feb-2 31-Mar- _Apr- 3.5 - 3 Muy- 22-May- 17
82 | Wesi Bengal ER WESETOR: | et anharsemant SF exbainy Samaork 3-Feb-2016 72.65 31-Mar-17 17-Apr-17 9351 75 15-May-17 70,13 01-May-17 May-17 10-Aug:1
(087}
83 | Musipir NER Manipur SLDC “whmﬂ.wm_ﬁﬁu_w_@a_e_ LS LRt 16-May-17 7701 3Mar1? | 17-Aprl? 1337 A4t 100 May-17 1337 Ol-May-17 | 22Mav17 | 9Novel7

sotan
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Status as on 31.10,2019

Format D-1:Proposals approved under PSDF

All figures in Rs Crore
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National Energy Account & National Deviation Pool Account
Agenda Note for 8" Meeting of the National Power Committee (NPC)
30" November 2018, Guwahati

1. Establishment of National Grid
In the sixties, the country’s electricity grid was demarcated into five electrical regions and Regional
Electricity Boards were formed. In order to facilitate inter-state power transactions and the
development of regional grids, Govt. of India funded construction of a number of inter-state lines.
Subsequently multi-beneficiary Central Sector generating stations were developed by utilities like
NTPC, NHPC etc. along with associated transmission system for evacuation of power. The concept

of regional energy accounting (earlier known as global accounting) was developed with boundary
metering of all control areas.

Till late nineties, power system was planned on regional self-sufficiency basis and there were very
few inter-regional links. With more and more inter-regional inter-connections coming up, the focus
now shifted to formation of a strong National Grid. Initially, HVDC was used to interconnect two
regions, e.g., NR-WR, NR-ER, WR-SR, etc. Gradually, AC interconnections also came up and by
August 2006, all regional grids except SR were interconnected synchronously into two synchronous
systems known as NEW and SR Grids. The strong HVDC links connecting the NEW grid to
Southern region are extensively used for optimizing power flows in the NEW grid. With strong AC
connections between the regions constituting the NEW grid as well as extensive use of HVDC links
in real time operation, inter-regional schedules lost any physical relevance. All the five regional
grids in the country were progressively interconnected using AC links and these are now operating
as one synchronism system since December 2013. The situation has become more complicated with
direct HVDC connections between NER and NR.

2. Existing Scheduling, Metering, Accounting and Settlement Systems
Availability Based Tariff (ABT) was implemented in stages, starting with Western Region in July
2002. With implementation of ABT, the concept of Unscheduled Interchange (UI) pool came up and
all RLDCs started operating regional Ul pool accounts, which were subsequently known as the
“Regional Deviation Accounts”. Deviations from the schedules are computed using the net
injection/drawal for using boundary metering for each control area. Based on deviations from
schedule, utilities pay UI charges to or receive Ul charges from the regional UI pool account.

Short-term open access in inter-state transmission was introduced in May 2006 and with this,
scheduling of market-based trades/transactions also commenced. Further, in 2008, multiple Power
Exchanges were also implemented. Corridor wise margin declaration for market-based transactions
was carried out along with net import/export capability for regions for administering the short-term
open access transactions. Later from 2009 onwards, long-term and medium-term transactions also
commenced within one region and between different regions. Corresponding scheduling on the inter-
regional links was carried out for these transactions on a corridor-wise basis e.g., WR-NR, ER-SR,
etc. Presently, while corridor wise TTC/ATC are being declared, net import/export margins for the
region are being used for administration of short-term transactions.
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Special energy meters have been installed at both ends of inter-regional / inter-state tie lines and all
inter-connections of CTU system with ISGS as well as states / other entities whose accounting is
done at regional level. As specified in the IEGC, meter readings are sent to respective RLDCs by
different sub-stations of CTU / ISGS / states. The meter readings are processed at RLDCs and
forwarded to respective RPC secretariat for preparation of weekly deviation account. The RPC
secretariats issue deviation accounts based on which different utilities pay /receive deviation charges
to / from deviation pool account. These also included settlement of inter-regional deviations between

neighboring regions. The regional UI pools are being operated satisfactorily and have successfully
served the purpose for the last many years.

The deviation rate vector is declared upfront by the CERC from time to time. Prior to 2008, with
uniform rates for deviation, the total payable and receivables were supposed to be equal making it a
zero-sum game. However, due to difference in estimated loss and actual loss as well as metering
errors, total Ul/deviation charges payable did not match with total Ul/deviation charges receivable.
Based on methodology decided in RPC forum, suitable adjustment is done to make total Ul charges
payable equal to the UI charges receivable. Thus, the Ul pool accounts had been zero balance
accounts traditionally since introduction of ABT up to 2008.

Regional UI pool accounts became a non-zero sum game since 7™ January 2008 with introduction of
Ul rate cap for Central generating stations with coal or lignite firing and stations burning only APM
gas. Ul rate cap was retained in the UI regulations, 2009. Further, as per the UI regulations, 2009,
additional UI charge is payable by over-drawing or under-injecting utilities based on specified
volume limits and frequency bands. Thus a surplus is generated in the Ul/deviation pool.

An important feature of the UI accounts issued by RPCs is treatment of inter-regional transactions.

The following methodology is followed by the RPCs in this regard:

* No adjustment is done in UI charges payable to / receivable from other regions (otherwise this
may lead to an iterative process)

® UI charges payable to other regions has highest priority i.e. UI charges received in UI pool
account is used first to clear dues to other regions.

Schedules are reconciled between RLDCs and thereafter final schedules are issued. Moreover, same
meter readings are used by both connected regions for computation of Ul/deviations. Hence it is
expected that normally there should not be any mismatch between UI charges payable / receivable
by adjacent regions connected through AC links.

At present, RPCs of each region prepare and issue Ul/deviation accounts considering neighboring
region as control areas (similar to states within the region). Sometimes, there are cases of mismatch
between Ul/deviation payable/receivable as per accounts issued by two RPCs of adjacent Regions
and reconciliation of accounts by RPCs prior to issuance is required to be done.

Scttlement of Ul/deviation charges is done between the regions on one to one basis. For example,
Ul/deviation pool of ER has to pay to or receive from 4 different Ul pools (NER, NR, SR, WR).
This leads to multiple financial transactions in terms of money flow between regions. There are

National Energy Account & National Deviation Pool Account Page 2 of 6
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instances of circular flows of funds between regions which needs to be avoided. An example of such
circular flow of funds between the regions is illustrated in Annex — 1.

The above methodology is gradually losing its relevance with the five regions connected
synchronously as power can flow from one region to another via a third region leading to circular

and multiple fund transactions. These ‘tandem’ money transactions between the regions at times also
leads to issues in disbursal within the regions.

3. Mandate for NLDC
Section 26 of Electricity Act, 2003 mandates the following:

“Section 26. (National Load Despatch Centre): - (1) The Central Government may establish a
centre at the national level, to be known as the National Load Despatch Centre for optimum
scheduling and despatch of electricity among the Regional Load Despatch Centres.
(2) The constitution and functions of the National Load Despatch Centre shall be such as may be
prescribed by the Central Government:
Provided that the National Load Despatch Centre shall not engage in the business of trading in
electricity.
(3) The National Load Despatch Centre shall be operated by a Government company or any

authority or corporation established or constituted by or under any Central Act, as may be
notified by the Central Government.”

Subsequently vide notification dated 2" March 2005, the Central Government has notified National
Load Despatch Centre Rules 2004, which prescribes functions of NLDC. The functions include
following (relevant extracts):

o Scheduling and dispatch of electricity over inter-regional links in accordance with grid
standards specified by the Authority and Grid Code specified by the Central Commission in
coordination with Regional Load Despatch Centres.

e Coordination with Regional Load Despatch Centres for achieving maximum economy and
efficiency in the operation of National Grid.

o Supervision and control over the inter-regional links as may be required for ensuring
stability of the power system under its control

o Coordination with Regional Load Despatch Centres for the energy accounting of inter-
regional exchange of power

e Coordination for trans-national exchange of power

From the above mandate it is evident that just as the RLDCs/RPCs are responsible for scheduling,
metering, accounting and settlement at the Regional level, NLDC has been made responsible at the
inter-regional and trans-national levels. The corresponding roles pertaining to inter-regional and

trans-national transactions accounting and settlement need to be taken up at the National level by the
NLDC and NPC.

4. Trans-National/Cross-Border Interconnections
At present, India has cross-border interconnections with Nepal, Bhutan, Bangladesh and Myanmar.
Briefly, the connectivity of these countries with various regional grids in India is as follows:

National Energy Account & National Deviation Pool Account Page 3 of 6
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Nepal: With Northern region and Eastern Region

Bhutan: With Eastern region

Bangladesh: With Eastern region and North-Eastern region
Myanmar: With North-Eastern region

In future, other neighboring SAARC countries like Bangladesh and Pakistan may have connectivity
with two different regions of India. For the purpose of cross-border interconnections, the country
needs to be treated as a single control area for the purpose of transnational exchanges and
transactions have to be reconciled on National basis. Further, in line with the mandate provided,
NLDC is responsible for all trans-national exchanges.

5. Changing Scenario & Increasing Complexities
A vibrant electricity market is functioning in the country and many regulatory changes have been
implemented to address new challenges from the changing scenario which is also leading to
increased complexities. Some of the significant changes that have already been implemented at the
National level and some future challenges are briefly discussed below.

(a) Collective Transactions through Power Exchanges: Open Access Regulations, 2008 issued by
CERC paved the way for functioning of power exchanges. As per the Regulations and
procedures issued pursuant to the Regulations, collective (i.e. power exchange) transactions are
coordinated by NLDC. Two Power Exchanges are functioning at present and another is in the
offing. NLDC accepts scheduling request for collective transactions after checking for
congestions, and forwards the same to RLDCs for scheduling. Curtailment, if any, has to be done
by NLDC in coordination with RLDCs. Accounting and settlement of the Collective
Transactions is carried out by NLDC.

(b) Ancillary Services (RRAS): The Regulatory Framework for implementation of Ancillary
Services has been provided by the Hon’ble CERC in August 2015 and these have been
implemented from April 2016. As per the present framework for ancillary services, available
generation (thermal) reserves are dispatched by NLDC across regions on a pan-India basis. In the
scheduling process, a virtual entity has been created in each regional pool to act as a counterparty
to the ancillary schedules (beneficiaries schedules are not disturbed in the ancillary despatch
process). Settlement of ancillary transactions is carried out on a regional basis from the DSM
Pool. There are times, when the regional DSM pool faces shortfall and NLDC facilitates transfer
of funds from a surplus regional pool to the deficit regional pool as per the provisions of the
relevant CERC regulations. Again, this involves multiple fund transfers at times.

(c) Fast Response Ancillary Services (FRAS): CERC vide suo-motu order dated 16% July 2018
has directed the implementation of FRAS and pilot project for 5-minute metering. The
framework for FRAS provides for fast response ancillary services using the flexibility of hydro
generation. The dispatch under FRAS is with the primary objective of obtaining regulation
services from hydro while at the same time honoring all the hydro constraints. Scheduling,

accounting and settlement of FRAS is to be carried out by NLDC across multiple regions (NR,
ER and NER).

National Energy Account & National Deviation Pool Account Page 4 of 6
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(d) Secondary Frequency Control through Automatic Generation Control (AGC): Based on the
directions of CERC a pilot project for AGC has been implemented at Dadri — Stage II in January
2018. The AGC signals are being sent to the generating station from NLDC and the accounting
and settlement for the AGC is being facilitated by NLDC. Based on the experience gained by
this pilot project, AGC implementation is being taken up at one generating station in each of the
other regions. A second pilot implementation of AGC is expected to be commissioned at
Simhadri in November 2018. Implementations in other regions are also coming up progressively.

Accounting and settlement of all such implementations have to be facilitated at the national
level.

(¢) Proposals under various stages of implementation/deliberations: Some of the other proposals
which are under various stages of deliberations or implementation are as follows:
* Replacement of thermal generation by RE generation (Ministry of Power, April 2018)
e Real Time Markets (CERC, July 2018) for facilitating balancing closer to the time of
delivery

e Flexibility in scheduling of thermal generation (Ministry of Power, August 2018) to achieve
economy in despatch at the national level

* Security Constrained Economic Despatch (POSOCO, September 2018) to achieve economy
in despatch at the national level

Almost all of the above-mentioned proposals are intended for scheduling, despatch, accounting
and settlement at the national level. The complexity in settlement needs to be streamlined at the
national level keeping in view the changing paradigm and new challenges.

6. National Energy Account and National Deviation Pool Account
In order to streamline the accounting and settlement at the national level there is a need for
implementing a National Deviation Pool based on the National Energy Account. In this regard, the
following methodology is proposed.

(a) Scheduling: Corridor-wise (e.g., ER-NR, etc.) scheduling of inter-regional transactions is
presently being carried out. However, actual power flows as per the laws of physics. In case of
collective transactions, one to one correspondence of source and sink is not there and scheduling
on a particular inter-regional corridor may at best be notional. Hence, there is a need to migrate
to scheduling inter-regional transactions on a net basis for each region. However, while
accepting the transactions for scheduling, corridor-wise TTC/ATC/available margin etc. may be
duly taken care of. Inter-regional corridor-wise schedules may also be continued based on the
physical power flow patterns as the same is useful for grid security monitoring and checking for
any discrepancies. NLDC shall communicate the net inter-regional schedules to the NPC for the
purpose of accounting.

Schedules for cross-border transactions shall also be prepared by NLDC on a net-basis to
facilitate accounting of cross-border transactions by the NPC. However, individual schedules of

National Energy Account & National Deviation Pool Account ‘ Page 5 of 6
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the concerned neighboring country with different region regions shall also be continued at RLDC
level for the purpose of grid security monitoring and checking for discrepancies.

(b) Metering: The existing practice for metering of the inter-regional points shall continue as per the
IEGC and the SEM data shall be collected by the RLDCs, processed and made available to the
RPCs. In addition, the processed meter data shall also be made available to the NPC through
NLDC. A similar practice shall be adopted for the cross-border metering locations, where the

processed meter data shall be provided by the respected RLDCs to the RPCs and NPC (through
NLDC).

(c) Accounting & Settlement: Based on the scheduling and meter data provided, NPC shall prepare
the National Energy Account (NEA) including the National Deviation Account for the inter-
regional and trans-national transactions. The NEA will reflect the payables/receivables for each
region on a net-basis and this amount shall be payable/receivable to the National Deviation Pool
Account which shall be operated by NLDC. The NEA shall also reflect the cross-border or trans-
national transactions and the neighboring countries shall be paying/receiving to/from the

National Deviation Pool Account operated by NLDC. Payment to the National DSM Pool shall
have the highest priority.

In the future, multi-lateral transaction between neighboring countries are also envisaged under
the SAARC framework e.g., Bangladesh may purchase power from Nepal or Bhutan through
India. Neighboring countries may also participate in a designated Power Exchange for cross-
border transactions in the future. For scheduling and settlement of such transactions, the all-India
loss figures would need to be declared upfront by NLDC.

(d) Handling Surplus/Deficit in Regional Pool Accounts and transfer of residual to PSDF: As
has already been mentioned above, sometimes the regional DSM pool may face shortfalls on
account of disbursals for reliability support such as RRAS, FRAS, AGC, etc. in accordance with
the relevant regulations of CERC. Once the National DSM Pool becomes operational, all
residual/surplus amount in the regional DSM pools shall be transferred to the National DSM pool
account. The NPC accounts would also facilitate the transfer of funds from the surplus available
in the National DSM pool to the deficit regional DSM pool accounts as a single transaction
thereby simplifying the process. Once all liabilities have been met, any residual in National DSM

Pool shall be transferred periodically to the PSDF in accordance with the extant CERC
Regulations.

A sample illustration of the flow of funds between different regional DSM pool accounts to the
national DSM pool account and that with the neighboring countries is shown at Annex — II.

Suitable changes/modifications are required to be carried out in the IEGC and DSM Regulations and
the functions of NPC also need to be recognized in the regulatory framework.

National Energy Account & National Deviation Pool Account Page 6 of 6
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| o - o PgoCyy)

N_onherg Eegioga’l Power Committee

Subject: Additionaj Agenda for 4’“meeting of NPC,
Following agends items fnay be included in the agenda for fqrthcoming- meeting of NPC:
() Gertification of healthiness of UFR ang df/dt relays

2012, it was decided that mock exercise for healthiness of UFRs would pe carried

 outhy utilities themselves on Quarterly basis ang report would pe Submitted to NRPC

. Secretariat gnqg NRLDC. This eXercise is being done at the end of March, June,
September ang December months, ‘

The issue was again discussed jn the 18" Toey 31+ NRPC Meetings held on 23+
and M“'July 2014, it was inter-alig decided that OCC woulg finalize g Pracedure for
tésﬂng and sielf—cerﬁﬁcation of UFR by utilities, Accordingly. the procedure finalized
by OCC was discussed ang finalized in the 29t TCC/33 NRPC Held on 10/11
Novembgr 2014. It was decided by NRPC that the Approved procedure should pe’
B e s Submitted {0 NpC $0 that uniformity can be brought across all the regions. The
Procedure approyeq by NRPC is enclosed at Annefx—

“

«The procedure may be deliberateq by merhbers of NPC for consistency in g the
regions.

@  pss tuning

the29" ToC 337 NRPC held on 1011 November 2014, The réGommendations of the
group approved by NRPC are ag under: . '

1) All generating units with capacity over 50 MW, for which PSS have noet been tuned
or Step Response Test has not been carried oy during last 12 months, should do
So within next 12 months and submjt fo NRPC, NRLDC and CTU, the results of
the Step Response Test. '
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2) if PSS has been tuned or Step Response Test has been carried out during last 12
months, the generating company should submit to NRPC, NRLDC and CTU, the
results of the Step Response Test within one month. :

3) If results of Step Response Test indicate sufficient damping, generating company
would performed next Step Test after three year or at the time of major
overhauling of the rnachine, whichever will be earlier.

4) Generating Companies would arrange for re-tuning of PSS, if Step Response Test
indicates insufficient damping or oscillations. '

5) All new units with capacity over 50 MW must carry out PSS tuning before

parameters shall be submitted to CTU, RLDG/SLDC and NRPC for taking the
correct modeling in the system study software (s). -

6) NRLDC will observe and analyze the changing grid conditions ‘based on the
output of PMUs and will inform the generating Company concerned if oscillations
are observed. On receipt of the information, the generating company would
arrange for re-tuning of PSS at the earliest. ®

7) In some of the generating units it may not be feasible to tune PSS, Generating
Companies would fumish details of such units (Year of Commercial operation,
capacity, OEM, reason as to why PSS cannot be tuned etc), which in their opinion
are not amenable to PSS tuning. These would then be discussed in the OCE and
TCC/NRPC. In cases where there is general agreement that it may not be feasible
to carry out PSS tuning, the matter may be taken to CERG for seeking exemption.

Status of implementation of these recommendations is being monitored at NRPG

forum. -

The recommendations may be deliberated by the NPC for consistency in all the
regions. : :

(ili)  Target fixed for Load Relief from operation of Defense Mechanism

NPC, in its 2" meeting held on 16.07.2013, had agreed for the four stage UFR
based- automatic load shedding scheme. A combined reading of agenda and
minutes of the 2™ meeting of NPC reveals targets were fixed based on peak loads
with the assumption that average load will be of the order of 60-70% of peak loads.

Further, the regional load shedding target for each stage was allocated to each state
of Northern Region pro-rata to their peak demand_s.

In recently held OCC meeting of NRPC, Punjab has submitted following details of
various automatic load shedding required to be carried out in Punjab:




—

Target Load Rafief -
{Available at NRpC websita)

:-m
_ df/dt (Stage-2 45,9 11, & 0.2 Hz/seq) E'-
E_Eﬁ_n
M @375 N
5 U @0 m"

_ UFR (48.8 12) K m
U s gy
Ns (Group-a). | _
_ SPS (Group-q) e

SPS (Group-p) ' 4
m- SPS {G:z:g:a : m
g

57 o) ——— E—
Total Load Relief ' '

Punjab has further Submifteqd details of maximum gng minimum Joag recorded jn Punjab
durjng_'z,ﬂjl4g‘l_5_:_f?'he maximum Joad was 10155 MW i, June 2014 Whereas minjimym
load was 1235 MW in March 2014. Average loaq for FY 201415 was 5444 MW. Also
Some of the loads such as defence establishments, Hospitals, Courts. and continuous
process industries are Uninterruptipje. Further, IEGC alsg requires that there should be

ho Overlapping of feeders between various load shedding schemes,

NPC may'deliBerate S0 as to decide on the criteria for fixing target for UFR based loag
shedding for individual stafes, - o

’ﬁ:?*m-w

(Ajay Talegaonkar)
e SE(0)

Chief Engineer. Npe Division, cEA '
No NRPC;119;01/20157'HJ4~ Dated%fl'zzms




i matic under—frequency and df/dt relays tr load shedding in their
respective Systems, to arrest _frequency decline that could resylt in g
co!lapsefdisintegration of the grid, as per plan separate§ finalized by concerneqg

C- apd shgll ensure jis effective application o prevent Cascade tripping of
1.3 In order to ensure healthiness of unc{er~freqUency and df/dt relays, It was decided in
the 31y Meeting of NRPC helg On 24n July, 2014 that aj} TUs/SLDCs shall carry
“out mock testing of these relays ang submit Quarterly self-certiﬁcatiqn regarding

scheme js réquired to be of non-rotational type, o
Frequency Generator: Frequancy Generator_' is an €quipment which Gan generate
i ncies and alsg Capable of generating signg| of varying

3 Mock testing: It js 5 test which applies on UFR o df/dt relay after disconnectii-'lg the
. Telay (under test) from the circuit breaker of the fee.der!transfonner. s
feed ' feeder in which, the soyrce of injection of power is at
one end only under norma| Operating c¢onditions,

2.5 Targeted Load Reljef: Sum of peak loads on each of the feederftransformer which -
is required to be tripped when frequ_ency Or rate of change of frequency (as the
case may be) reaches the pre-set vajye. The present Targeted Relief for UFR and
di/dt relay based automatic jogg Shedding scheme is enclosed at Annex-l of

.Procedure, _ : ;




' s.o‘cmificatlon of heaithiness of the UFRs and dildt Relays ang methodology of

Should carry out actua| Aripping of the feeder through dfldt'o_r UFR a;lt least
once in a year. e

3.3 Sub-station In-charge should inform the SLDC before carrying out the testing of
. FRs and dffdt relays. ' '

3.4 Just before testing, the UFR or df/dt relay should be decoupled from the grid

SLDC after Verification shoylg Submit quarterly rprrt in respect of the entire state




P=pe(ew)
Annex.|
Peak Met ddring Load shédding Target for foyr stages (Mw)-
2012-13 (MW) Based on maximum load on the feeders
: : (Source:CEA) S S |
S.No. |State/uT ' J92Hz - [49.0Hz |4 gy, | 6 Hz :
1iChandigarh _ : . 16 L
2| Delhi _ 6427 258 259 262
3|Haryana B 5_7_25 - 308/ 309 312
4 Himacha] Pradesh _ 1672 " 77 77 78
_SlJammu & Kashmir - 1817 83 84 84
6jPunjab ; 8751)  a40p 402 406
/|Rajasthan _ 8515 3%} . 39| *395
8 Uttar Pradesh 12048 551 394 559
| SjUttarakhang 1674 77, 77 78

Total 4718 2160 2170 2190)
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Annexue—X)

PSS Tuning: Sharing of the experience of WR

Introduction and Motivation:

PSS Tuning exercise was attempted in the Western Region of India and 23
generating units were taken up for tuning. While the individual testing and
reports were made available to the concerned generating stations immediately, a
combined report of the full exercise after completion could not be produced. This
was partly because of the fact that as the project moved into the next phase,
newer situations were emerging and took the focus.

At present an attempt is made to compile all the information from memory about
the testing and sharing of the experience gained by the PSS Tuning exercise. So
this report is more like sharing of the experiences of PSS Tuning exercise in WR,
from an individual perspective.

PSS field tuning began in WR in 2003. During the field trials of PSS Tuning exercise
in WR, Dr A.M.Kulkarni, IIT-B ( consultant) and Shri K.Parthasarathy, Manager,
BHEL and Shri Satyanarayan.S, SE WRPC, were associated in the PSS tuning field
trials at all the stations in WR. The generating station excitation team gave all the
support and made the tuning a great success. In the initial stages, all utility
engineers would participate in the tuning exercise. Two training sessions were
organized in IIT-B, Electrical Engg Dept, by Dr A.M.Kulkarni and their team, for
familiarization with all the issues involved. The progress of PSS Tuning exercise
was regularly reported in the WREB/WRPC meetings.

After the grid disturbance of 2012, the role and importance of tuning PSS on
generators, tuning TCSC damping controllers, HVDC damping controllers has been
increasingly felt. While these controllers can positively influence the stability
when done correctly they can, equally harm, if not correctly tuned or be not



efficacious if they are ill-tuned. Hence the tuning of these complex controllers,
should be done systematically and properly and with a scientific approach.

Scope of PSS Tuning: PSS Tuning can be done to improve the poor damping
observed in the inter-area modes of oscillations or local mode oscillations without
destabilizing the synchronous torque or interfering into the scope of the functions
of the AVR. Further PSS comes into action only when there are changes that
ariginate from the grid side. Manual changes in generation usually bypass the PSS
controller by design for power input PSS. Simila rly PSS can be set to be bypassed
for very low load levels of generation. Such a well tuned PSS can stabilize the
oscillations and also improve the power transfer accordingly.

Benefits of PSS Tuning: The PSS is a standard circuitry that is found invariably
shipped even in the early machines( late 60s-early 70s). Itis also known as the slip
stabilizer. And therefore would be certainly available in newer machines. By
properly tuning it, damping of poorly observed modes can be done. The cost of
tuning is negligible compared to other modes of enhancing stability, and so the
PSS Tuning is a very cost effective solution to the oscillatory stability issue. The
PSS Tuning exercise in WR also enhanced the academic-industry interaction. It
also improved the general understanding of the stability issues of the operation of
the grid.

Wrongly tuned PSS: if the PSS is set keeping the above scope in mind, it usually
results in a smooth operation. However if set randomly ar erroneously ( not as
per the scope), it does have the potential to destabilize a stable operation. In the
past, prior to the PSS Tuning exercise, PSS were enabled at some generating units
to enhance stability. The PSS Tuning exercise undertaken in WR is the first one to
study the tuning problem from a regional perspective. It is also known that
individual attempts in the past, to switch on the PSS has been partly successful
and partly failure and if unstable aperation is observed in the generator, usually
such a PSS would be switched off in the field. Such a sorry situation can occur, if
either the gains or limits are set incorrectly. Ambitiously trying to improve the



step response with PSS in field trials, can also lead to problems, as one can lose
sight of the inter-area oscillatory problems in field testing. Hence the frequency

response approach helps in the tuning. It is also known that PSS requires retuning
when there are major changes in the grid.

Approach of PSS Tuning in WR: In the present approach, initially two worst
case grid scenarios of high MW and high MVAR dispatches were initially given.
Linear analysis of the same was done by IIT-B and analytically modes of
oscillations and their damping were quantized. The frequency response of the
generators was simulated. Then during field trials, an apt value of the gains was
chosen such that the conditions mentioned in the scope are satisfied. By plotting
the frequency response curves as a function of the gains, the possible behavior of
the machine during such oscillations was predictable, Finally transient response
was done to check that the settings were indeed acceptable. The theory of the

method is given in K.R.Padiyar’s book in detail and the interested reader can
pursue the same.

We conclude the introduction and motivation with a brief outline of the
exercise,

A Brief outline of the exercise of PSS Tuning in WR:

1) The Vijoy Kumar Committee in April and May 1994 twin grid disturbances in
WR had then recommended that the possibility of tuning of PSS on
generating machines to enhance stability should be explared.

2) WREB ( now WRPC ) then handed over the studies to CPR| to examine this
aspect. CPRI completed the exercise of carrying out system studies and in
1998-99 had recommended that by tuning PSS on all 210 MW and 500 MW
units the stability is enhanced, as seen for the cases of the grid disturbances
of April and May 1995 ( under the Vijoy Kumar Committee)

3) It has to be remembered that in those days( around 1997-98), the Windows
version of power system stability studies packages were not available. CPRI
had performed the studies on SIMPOW package of ABB. Since at that time



4)

6)

7)

8)

the simulation had modeled all distance relays for the grid, this was
probably the first attempt then to simulate the situation and see what the
distance relays were seeing and was novel in that aspect.

So as per the recommendations of CPRI studies, the task of tuning the PSS
on 210 MW and 500 MW units were decided to be undertaken. A search for
vendors who could do that task was then explored. There were many
discussions and foreign vendors was sought for PSS Tuning work. However
it could not materialize. At about the same time ( around 1999-2000 )
Northern region had undertaken PSS Tuning of 4 machines with the help of
PTI, USA. But before WR could finalize some sort of agreement the same
could go through to the final stage. It was also clear that involving a foreign
consultant would be expensive from the project cost point of view. The
confidence from the discussions that was emerging in WR at that time, was
WR could attempt the PSS Tuning exercise using our own engineers and
taking academic support from IIT-B.

In WR, it was finally decided in the 114" WREB meeting in Novernber 2000,
that this exercise can be undertaken with academic support from lIT-B and
so the exercise of doing the PSS tuning was entrusted to IT-B.

Almost two years went in getting data from the generating units. This led to
a large gestation period during which the data had to be literally mined
and checked. System studies were done again as per the revised grid
conditions, and the pilot project to tune 4 generating stations was
proposed by [IT-B. It was then decided by WREB to carry out the pilot
project at twelve units in the first phase involving two generating units
from Gujarat, MP, Maharashtra, Chhatisgarh, RPL and NTPC.

In the first phase, the two units chosen were from Wanakbori(Gujarat),
Nasik(Maharashtra),Satpura(MP],Korba-W(Chbat‘zisgarh), Dahanu (RPL) and
Korba(NTPC). All these units incidentally had BHEL as the manufacturer and
all were 200/210/250 MW units.

In the initial stage of field exercise itself it became clear that the
manufacturer’s representative is needed while doing the field test. So BHEL
was involved during the field PSS Tuning.



9)

10)

The first phase of field testing was completed at all the stations successfully
as shown in the table below.

Station Units Dates Excitation | Remarks
NTPC Korba | 2,3 28.6.03- | Static DVR Testing done for fixed gain
(200 30.6.03 PSS successfully. But since
MW) the DVR had adaptive PSS,
the fixed PSS settings could
not be used. The DVR’s
adaptive PSS was however
enabled.
Wanakbori | 4,5 14.6.04- | Static AVR | Successfully tested and PSS
Gujarat (210 16.06.04 enabled.
| wy) |
Nasik- 35 18.6.04- | Static AVR | Successfully tested and PSS
Maharashtra | (210 20.6.04 enabled.
MW)
Dahanu-RPL | 1,2 9.12.04 | Static AVR | Successfully tested and PSS
(250 enabled.
MW)
Korba West- | 1,3(210 | 21.7.05 | Static AVR Successfully tested and PSS
| Chhattisgarh | MW) -22.7.05 enabled.
Satpura-MP | 8.9(210 | 12.9.06- | Static AVR Successfully tested and PSS
MW) 13.9.06 enabled.

* Please note that the PSS were enabled and continued for some time.

Since these were analog old units, at most places, they were also planning
retrofitting with Digital version of AVRs.

The success of the first phase led to the second phase of PSS Tuning

in WR. The second phase planned for PSS Tuning at 29 units. In addition

with new DVRs coming, and DVRs usually ( depending on the manufacturer

) provide for a default PSS enabled and at that time 11 units were proposed

for status checking. This meant to study whether the PSS settings were

optimal. The PSS Testing exercise was also extended to 500 MW tuning in
this phase. The units planned were divided in two parts .

Station

Units

Dates

Excitation

Remarks

NTPC Korba

4,5,6(500

Sept 06

Static DVR

Cards Checked.




MW )
22.08.08 PSS Tuned.
MSEB Parli 3 units 12.12.06 | Static AVR | Successfully tested and
(210 PSS enabled.
MW)
SGTPS-MP 4 units Static AVR | Successfully tested and
(210 PSS enabled.
MW) ’
Korba West- | 4(210 Static AVR | Successfully tested and
Chhattisgarh | MW) ) PSS enabled.
Gandhinagar- | 3 units Could not undertake this
Gujarat PSS Tuning.

Thus 11 units were tuned in the second phase. A total of 23 units were
tuned in this project.

11) Eastern region also adopted the same methodology and [IT-B was
associated. It is understood that ER had completed at least 8 units at that
time.

12) The exercise finished at Part-1 of the Second Phase. The status
verification proposed earlier could not be done.

13) So to conclude the brief history, the PSS Tuning exercise in WR was
largely successful. It had given excellent academic-industry interaction,
Both sides benefitted from the exercise. During the first phase the
testing/excitation group of generators were involved from all states in each
PSS Tuning. One or two training sessions were also arranged at [IT-B. The
approach followed in the PSS Tuning is what is already explained in papers
and today is also available in standard post-graduate text book levels.

N

P
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2. Knowing the PSS and AVR —its role and
scope

AVR:

The modern generators have high performance excitation systems. This is
essential for steady state operation and also for transient stability. It provides fast
control of terminal voltage. However the fast acting exciters with high gain AVR
can contribute to oscillatory instability. This type of instability is low frequency
oscillations (0.2 Hz to 2. Hz) which can appear/persist for no apparent reason. By
tuning a PSS, we can get a good stable response.

2.1 What is the PSS ?

PSS or Power system stabilizer is a controller in the Voltage Regulator { AVR or
DVR). Its input signals are either

(a) Power

(b) Frequency or speed

(c) A combination of bath

(d) A combination of other signals ( newer delta-P omega type).

Its output is a voltage signal. This signal is added into the AVR reference voltage.
Thus a PSS modulates the AVR reference voltage. Fig 2.1 gives the AVR block
diagram at a 210 MW plant.
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Fig 2.1 AVR Block Diagram

The structure of the PSS is shown in Fig 2.2. This is the transfer function version.

Structure of PSS
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Fig 2.2 Structure of PSS
It contains

1. Transducer or filter: The input transducer or filter. The input signal u is
applied to the PSS.
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2. Washout : The block removes any dc offset. In other words it allows
changes to be passed. It is because of this the PSS does not respond to
steady state. For example if the input signal is Power, and if the value of P is
constant, the output is zero. It is mathematically a practical differentiator.

3. The main compensator: At the heart of it, the PSS is a lead compensator. [t
lifts the lag or compensates for the AVR lag response. This improves the
stability in small signal stability conditions. The above controller with one
input shown say P. Let us look at the PSS card (Fig 2.2)

ProP . Amplifier
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Fig 2.2 PSS Card transfer function

We can reduce the same as
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By changing the ratio of K1/K2 we can change the response of AVpes/AP.

4. Limiter: The output of AVpss can be limited Ve of AVR. Typically this is set
to +0.1 or -0.05 of Vgee This is done to prevent/control the PSS excessively
modulating Vgee.

2.2 Will the PSS act always?

The PSS is supposed to act only when there are changes in the input signal.
However the PSS is deliberately made ineffective under the following conditions:

a. Manual changes made by operator. For eg a power input PSS will not
respond to changes in power done from the operator’s desk through say
the speeder gear. As the changes were done manually, design control logic
exists to pass these changes to PSS.

b. PSS can also be disabled if power of the machine is below a certain
percentage of the unit rating. This is settable, Usually 40% or below Power
setting. Refer manual for details.

Except such restrictions, PSS will always act if the changes of power are passed to
the PSS controller.
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2.3 Logic of PSS Tuning: The Fig 2.3 shows the logic of PSS Tuning. The ratio of
K1/K2 controls the phase of the voltage injected into the AVR. As we can see the
PSS is some form of a lead compensation that if added to the pure AVR frequency
response, will lift the AVR response upwards.
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Fig 2.3 Logic of PSS Tuning

The compensated final curve will be above the AVR response which is shown for
various values of K1/K2. Settings around 1.75 nicely lifts the curve and more
importantly keeps the compensated curve in first quadrant only. This ensures Ts
( synchronizing torque) is not made negative which is another important factor.

For example the cyan colored curve for k1/k2 = 5 is to be avoided, as for
frequencies below 1 Hz, it makes Ts negative. At frequencies around 2 to 2.5 Hz
this is very nice. The step response of AVR may show a very good damping. But



this is bad for inter-area modes as Ts is negative. Hence the plotting of frequency
response curve helps in choosing PSS gains.

Fixed Gain vs Adaptive PSS: Fixed gain PSS are equally adequate in their role for
providing damping requirements. If we have an adaptive PSS then the mechanism
of adaptation must be known to comment on the same. Excepting one machine,
all PSS tuned in this project were fixed gain PSS.

DVR vs AVR: DVR is the digital version of the AVR. It is easy to know the
parameters easily. In AVR the parameters have to be read from the link positions
on the card. Apart from that there is no major difference.

Getting Frequency response curves:

This is achieved by a proprietary program developed by lIT-B on the lines of
theory given in Padiyar’s book. It is beyond the scope of this little report to
explain the logic of the same.
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the textbook of Padiyar, should whet the appetite for tuning of PSS. A short movie
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Document prepared by:

Satyanarayan.S, SE, WRPC Mumbai email: satyaguru@yahoo.com

15-12-2016

Textbook References: (1) “Power system dynamics, stability and control”,
K.R.Padiyar,BS Publications,Hyderabad



Annexue-X1)

P i L e ST, I
ENERGY MANAGEMENT
To Name: Archik Byabortta
Eastern Region Power Committee Designation: RC IN EM S ER
14, Golf Club Road , Tollygunge (Energy Management - Sales )
Kolkata-700033 Mobile: 8910894204

Email: Archik.byabortta@siemens.com

Kind Attention: Mr ]. Bandyopadhyay Date: 20/03/2019
Member Secretary

Subject: Request for coordination of Maintenance & support (AMC) renewal of PSS®E supplied Licenses through Power grid
for state transmission utilities (STU's), State load dispatch center’s for Eastern Region.

Reference PGCIL Contract No: NO. CC-CS/357-CC/ITSW-1900/3/G2/CA/4394 DATED 13.8.2012 FOR PROCUREMENT OF
UPGRADED VERSION OF POWER SYSTEM ANALYSIS SOFTWARE (PSS/E), IMPARTING EXPERT PRODUCT TRAININGS AND
PROVIDING MAINTENANCE & SUPPORT - MAINTENANCE & SUPPORT RENEWAL & CC-CS/357-CC/ITSW-
1900/3/G2/CA/4394/AMEND-1 DATED 30.04.2013.

Dear Sir,

As you are aware, Power grid had done One-time Capacity Building exercise for different stake holders under which 249 no’s of
PSS®E Licenses were distributed to Power grid, STU’s, SLDC's RLDC's, CEA, CERC, SERC etc. in the year 2012 that includes 6
years of maintenance & Support for supplied licenses which has ended on 30t Nov,2018,

In this regard, we would like to request Regional Power Committees (RPC's) to act as an coordinator/aggregator and get the
maintenance & support renewed of all the existing supplied licenses for the entities falling under your jurisdiction so that all
these licenses can be upgraded with new features and we can continue to support seamlessly the way they have been doing it
on annual basis since Dec, 2012

With ERPC playing the role of a coordinator/aggregator, following challenges can be avoided;

o Supporting PGCIL/CEA/NLDC to have a common platform of PSS®E across all states and seamless integration of
network models. If all stakeholders are not current on M&S then they will not have same version of PSS®E which would
create difficulties to PGCIL/CEA/NLDC to synchronize with other state utilities because of version mismatch
issues.

° STU’s and SLDC's would find it difficult to justify & purchase M&S separately as original contract was not decided by
them.

° M&S price approval at each state (even for the interested states) would be a long-time process.
o Conducting PSS®E UGM every year would be difficult as only few entities would be current on M&S.

° The implementation of a country wide network model management centrally (for e.g. Model on Demand (MOD) kind
of application) for long term planning across India becomes more challenging if other stakeholders are not current in M&S
with the latest version of the software

o PTI supporting entities by providing free training sessions across all regions (on quarterly basis) thus supporting
them -in the implementation of updates as well as other PSS®E related topics would not be possible if some STU's do not
renew the M&S.

° Conducting quarterly webinars to resolve PSS®E specific user issues or highlighting new features would be difficult if

some STU's do not renew the M&S



Role of Maintenance & Support Programme for supplied PSS®E licenses.

The M&S program has its goal to seamless usage of PSS®E at PGCIL and other stakeholders for productive use by all its engineers
in more than one hundred different locations spread across the country. Siemens is firmly committed to this and the
comprehensive program offered to PGCIL goes well beyond the standard M&S components of software support and product
upgrades. Itis a comprehensive program intended to address the specific requirements of PGCIL and other stakeholders so that
the continuous usage of updated PSS®E is ensured at PGCIL and other stake holders in the country.

Please note Maintenance & support is a full featured programme that provides significant additional value to the end users and
majorly include the following inherent benefits which shall be covered as part of these services.

Free Software subscription: This keeps PSS®E users current with the most up-to-date PSS®E features and
functions. With this service PSS®E users automatically get the latest release of PSS®E with all its new features,
models, and bug fixes. In addition, to the latest version releases, users who have reported a bug that needs to be
fixed can download software patches. All new releases during the maintenance & support (M&S) period, two new
versions are released every year free of cost with enhanced features based on customer feedback.

Technical Support: Specific features include free unlimited 24-hour access to Siemens PTI Support website for
24-hour web-based reporting and case tracking, 24/7 technical support by expert product engineers with
guaranteed response within 24 hours.

Direct link to product managers & roadmaps through access to PSS® Ideas Portal (www.siemens.com/pss-
ideas) community for submitting, voting, and commenting on PSS® product ideas.

Beta test participant: Licensee may be invited to participate in Beta testing of future releases.
Free updates and patches to the current and previous versions of the program.

Access to the "users-only" area of our World Wide Website where you get details of all the updates of the software
and details recently added new models (e.g. renewable) which can be directly downloaded

Conducting the Indian Users Group Meetings (UGM) and address the key topics, issues, performance review and
best practice. The following is included.

Performance Review: This will include a meeting with a senior PSS®E support engineer on site in India. It
will be an open forum discussion on the PSS®E product roadmap, and any PSS®E operational topics.
Engineers will be able to engage with the PSS®E support expert to get many of their questions and issues
resolved instantaneously.

Best practice Check: This is an appraisal of all aspects of STU's implementation of PSS®E by experienced
Siemens technical staff. This program is intended to help utlities establish best-in-class operational
procedures and optimal use of PSS®E

Free License support even in case of broken dongles

A reasonable amount of support in the installation and operation of the program for the current revision and last
previous revision of the program. Support requests are accepted via telephone or email or personnel visit

Additional M&S Support: Siemens PTI would also conduct a survey on an all-India basis where every stakeholder would be
approached for any support and training needs for PSS®E software. However, Siemens PTI is committed to support the

stakeholders as following:

Siemens PTI to conduct one basic PSS®E training per quarter in all 4 regions across the country to cater to the
needs of various regions on planning & operational planning studies.

Siemens PTI to support entities who are currently not using PSS®E by providing the required support to migrate
to PSS@E.

Siemens PTI would also be in touch with Power Grid on a quarterly basis for addressing any issues in PSS®E and
provide possible resolutions to the issues



We would once again request ERPC to lead the M&S Renewal Contract for jurisdiction entities (as per below) and exploit the
benefit of bulk pricing discount from Siemens.

Upon the confirmation of ERPC, we would submit a maintenance & support price considering the discount of a bulk
order for below 20 no's licenses for next 5 years.

The list of PSS®E Licenses which were distributed in ER States will be as following:

S.No Entity Name Number of PSS®E
licenses

1

Damodar Valley Corporation 2
2

Damodar Valley Corporation (SLDC) 2
3

Jharkhand State Electricity Board 2
4

Jharkhand State Electricity Board (SLDC) 2
5

Odisha Power Transmission Company Ltd 2
6

Odisha Power Transmission Company Ltd (SLDC) 2
T

West Bengal State Electricity Transmission Company Ltd 2
8

West Bengal State Electricity Transmission Company Ltd (SLDC) 2
9

Bihar State Power Transmission Company Ltd 4

Total: 20 Licenses

Siemens Limited
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TERE SR

AT WFR/Government of [ndia
féega sarer/Ministry of Power
Fv faega witeon/Central Electricity Authority

T Rgga wfAify National Power Committee

. 4/MTGS/NPC/CEAR0IY © & 0 Q femrs: 07.01.2019
To

The Joint Secretary (Adm/T rans),

Ministry of Power

Shram Shakti Bhavan,

Rafi Marg, New Delhi-11000]

farwa: Establishment of NPC - amendment in Composition of NPC- Reg.
ad: |. MoP order No.A-60016/24/2012-Adm-I dated 25.03.2013

2. CEA letter No.4/MTGS/NPC/CEA/2016/191 dated 19.01.2016

3. CEA letter No.4/MTGS/NPC/CEA/2016/63 dated 19.02.2016

4. MoP letter No.A-60016/24/2012-Adm-I dated 29.03.2016

5. CEA letter No.4/MTGS/NPC/CEA/2016/517 dated 01.06.2016

6. CEA letter No.4/MTGS/NPC/CEA/2016/154 dated 20.09.2016

7. MoP letter No.A-60016/24/2012-Adm-I dated 30.11.2016

8. CEA letter No.4/MTGS/NPC/CEA/2016/216 dated 05.12.2016

9. CEA letter No.4/MTGS/NPC/CEA/2018/218-19 dated 09.03.2018 (copies enclosed)

Madam/Sir,

Kind reference is invited to this office letter No.4/MTGS/NPC/CEA/2018/218-19 dated
09.03.2018, requesting to issue necessary amendment in the NPC (Conduct of Business) Rules
incorporating the additional function of NPC along with modification in its composition. In this
regard, the following is submitted:

1. NPC in its fourth meeting held on 10" December 2015, agreed on the proposal to include
NLDC as the Member of NPC. A letter dated 19.01.2016 (vide reference No.2) was
addressed to JS(Trans.), MoP requesting necessary orders amending the composition of
National Power Committee to include NLDC as member of NPC and Chief Engineer (NPC
Div, CEA) to be the Member Secretary of NPC.

2. In the 08" meeting of NPC held on 30" November 2018 at Guwahati, a proposal to include

CTU as a member of NPC was deliberated and the same was accepted by the Commirtee.

3. In this regard, a draft order for amending the composition of National Power Committee to
include NLDC and CTU, as member of NPC and Chief Engineer (NPC Division. CEA) as
Member Secretary of NPC is enclosed.

ARy g, el v, Feafen wua, w9 feefi- 110016, Fefitaw: 011- 26562022 £3=: cenpccea@gov.in  FEETE. www.cea.nic.in
NRPC Building,3" Floor,Katwaria Sarai,New Delhi-110016, Telefax:011- 26562022, e-mail:cenpc-cea@gov.in Website www.cea.nic.in



4. It is, therefore, requested that necessary amendment in the composition of NPC, may

please be issued.
5. Regarding National Energy Accounting (NEA), following is submitted for information:

i.  While processing the proposal of membership of NLDC in NPC. MoP had ra@d
some queries/observations and sought comments of CEA. One of the observation
was that “considering the changing scenarios, the functions of NPC may also be
broadened including the function of maintaining the National Energy Account
involving the inter-national and inter-regional transmission transactions”.

ii.  In this regard, a letter dated 05.12.2016 (vide reference No.8) was addressed to JS
(Trans.). MoP mentioning the inclusion of additional function of NPC in the revised
draft of Conduct of Business Rules (CBR). The proposed additional functions of
NPC Secretariat regarding NEA are (i) collection of data from NLDC on weekly
basis (Interregional and International scheduled energy and actual energy data). (ii)
preparation of Weekly NDSM & Reactive Energy Account (if required) and (iii)
preparation of monthly NEA.

lii. It may please also be noted that the functioning of Energy Accounting is presently
carried out by respective RPC’s as per Grid code IEGC of CERC. However.
Regulations of CERC, based on which energy accounting is being done, at present
do not mention about NEA and NDSM. Therefore, necessary policy guidelines by
MoP would also be required, to be given to CERC for incorporating necessary
changes in the relevant Regulations for National Deviations Settlement Mechanism
Account (NDSM) and National Energy Account (NEA).

iv.  This issue was discussed in the 08" meeting of NPC held on 30" November 2018 at
Guwahati, wherein, a presentation by NLDC (POSOCO) on this subject was made
(a copy enclosed for information). It was decided that this subject would be
discussed in the RPCs and then put up for deliberation in the next meeting of NPC,

Thanking You.

Yours faithfully.
Encl.: As above.

%7 aik's
i Riger/Pardeep Jindal)
ey afirm ue wee i, 1.faE
Chief Engineer & Member Secretary, NPC

Copy to: .
Director (Trans.), MoP, New Delhi

Copy for kind information to:
1. Chairperson, CEA, New Declhi _
2. Member (GO&D), CEA. New Delhi

26562022 §.8@. cenpe-cea@gov.In FgATEE www.cea nic.in
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MNRPC Building,3" Floor Katwarla Saral,New Delhi-110016, Telefax:011- 26562022, e-mailcanpc
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AR TR / Government of India
fega #31eT / Ministry of Power

&earg faegd wIfraor / Central Electricity Authority

ey faegga wfafer 1 National Power Committee

T.: 4/MTGS/NPC/CEA/2019/ 2.24--2.3) feaTh/Date: 28" February 2019
ar #HTo
Fﬁ?!Sccretar_’_v

Central Electricity Regulatory Commission
3" & 4™ Floor, Chanderlok Building

36, Janpath

New Delhi - 110001

%W!Subjcct: Guidelines on Availability of Communication System - reg

TG/ Ref.: 1) CERC (Communication System for Inter-State transmission of Electricity).
Regulations, 2017
2) CERC letter No. CERC/Engg./X/Cs regulation/2017-18 dated 27.06.2017

HBISI/Sir.

1. As per Regulation 7.3(i) of CERC (Communication System for Inter-State transmission
of Electricity), Regulations, 2017 and CERC letter dated 27.06.2017. National Power
Committee (NPC) has been entrusted lo prepare Guidelines on Availability of
Communication System in consultation with RPCs, NLDC. RLDC and other
stakeholders. Accordingly, a Working group was constituted under Chief Engineer/
Member Secretary (NPC). Three (03) meetings of the Working Group have been held

and a draft of ‘Guidelines on Availability of Communication System’ has been finalized.

2. The draft *Guidelines on Availability of Communication System’ were put up on CEA’s
website for seeking comments of the stakeholders and general public. Comments were
received from NRPC (vide letter dated 08.10.2018). NERPC (vide email dated
08.10.2018) and SRPC (vide email dated 20.11.2018).

Led

The same was also put up to the National Power Committee (NPC) in its eighth (08")
meeting held on 30" November 2018. On the request of members in NPC meeting.
Chairperson, NPC & CEA decided to give more time to furnish comments, if any, by

RPCs and their constituents. Accordingly, NPC Secretariat vide letter dated 05.12.2018

el faftdn, vt wa, Aenion ww, o feel- 110016, a6 011- 26562022 £8&: cenpe-cea@gov.in ATAEE www.cea.nic.in
NRPC Building, 3" Floor,Katwarla Sarai,New Delhi-110016, Telefax:011- 26562022, e-mail:cenpc-cea@gov.in Wabsite www.cea.nic.in



L

requested RPCs and their constituents to furnish comments by 20.12.2018. Subsequently,
comments were received from NERPC (08t January 2019), TSTRANSCO (19"

December 2018). WRPC (20" December 2018). PGCIL (20" December 2018) and
NLDC (31* December 201 8).

4. The Guidelines on Availability of Communication System, have been finalized suitably
incorporating above comments, as given at Annexure-I. A statement indicating NPC’s

views on the comments received from the stakeholders is also submitted at Annexure-

I
This issues with the approval of Chairperson, NPC/ Chairperson, CEA.
Thanking You.
HICKA/ Yours faithfully,
; i A LA
HA™/Encl.: TMIfUAs above. /'f

07

(38T RBige/Pardeep Jindal)
"eE wRe () v q&T Ffadan@ fay
Member Secretary (NPC) & Chief Engineer (NPC)

1. 37&€F87/Chairperson, CEA, New Delhi
HeFT (9. v )/ Member(GO&D), CEA, New Delhi
TeF affa/Member Secretary, NRPC, New Delhi
HEHT "fda/ Member Secretary, WRPC, Mumbai
HEET TR/ Member Secretary, SRPC, Bengaluru
Herg Afaa/ Member Secretary, ERPC, Kolkata
HACET FiE/ Member Secretary, NERPC, Shillong

I

T ffedn, vl we, srearion o, =8 Reel- 11001 6, Zefitwa: 011- 26562022 £ cenpc-ceai@gov.in T www.cea.nic.in
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GUIDELINES ON AVAILABILITY OF COMMUNICATION SYSTEM FOR INTER-
STATE TRANSMISSION OF ELECTRICITY

1. INTRODUCTION:

I.1 As per regulation 7.3 (i) of Central Electricity Regulatory Commission (Communication
System for Inter-State transmission of Electricity), Regulations, 2017, National Power
Committee (NPC) has been entrusted to prepare Guidelines on Availability of

Communication System in consultation with RPCs, NLDC, RLDC and other stakeholders.

[.2 The relevant provisions in the CERC (Indian Electricity Grid Code) Regulations, 2010 and
Central Electricity Authority (CEA) (Technical Standards for Connectivity to the Grid),

Regulations, 2007 in respect of Communication System as follows:

1.2.1 Regulation 4.6.2 of the Indian Electricity Grid Code (IEGC) stipulates that ‘Reliable

and efficient speech and data communication systems shall be provided to facilitate

necessary communication and data exchange, and supervision/ control of the grid by the
RLDC, under normal and abnormal conditions. All Users, STUs and CTU shall provide
Systems o lelemeter power system parameter such as flow, voltage and status of
switches/ transformer taps etc. in line with interface requirements and other guideline
made available by RLDC. The associated communication system to facilitate data flow
up to appropriate data collection point on CTU's system shall also be established by the
concerned User or STU as specified by CTU in the Connection Agreement. All
Users/STUs in coordination with CTU shall provide the required facilities at their

respective ends as specified in the Connection Agreement.

1.2.2 Regulation 6(3) of the CEA (Technical Standards for Connectivity to the Grid)

stipulates that ‘the requester and user shall provide necessary facilities for voice and

data communication and transfer of online operational data, such as voltage, frequency,
line flows and status of breaker and isolator position and other parameters as

prescribed by the appropriate load dispatch centre.’
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2. DEFINITIONS:

2.1 Words and expressions used in these guidelines shall have the same meaning assigned in
the Electricity Act, Central Electricity Authority (Technical Standards for Connectivity to
the Gri;d) Regulation ,2007, CEA (Technical Standards for Communication System in
Power System Operation) Regulations, 2018, CERC (Indian Electricity Grid Code)
Regulations, 2010 & (Communication System for Inter-State transmission of Electricity),
Regulations, 2017 and amendments thereof.

2.2 Other words have been explained as per the context in these guidelines.

3. SCOPE AND APPLICABILITY:

3.1 As per Regulation 5. (i) of CERC (Communication System for Inter-State transmission of
Electricity), Regulations, 2017, “These regulations shall apply to the communication
infrastructure to be used for data communication and tele -protection for the power system
at National, Regional and inter-State level and shall also include the power system at the
State level till appropriate regulation on Communication is framed by the respective State
Electricity Regulatory Commissions.”

3.2 As such, in case of ISTS i.e. for the communication system to be provided at
RLDCs/NLDC, these guidelines shall be applicable for CTU. And in case of State
Transmission System i.e. for the communication system to be provided at SLDC, these
guidelines shall be applicable to the respective State Transmission Utility (STU) as
applicable.

[The CTU (or STU as the case may be) shall have back to back co-ordination/agreement
with transmission licensees, generators, dedicated transmission line owners for providing

power system communication on their network]

3.3 Demarcation of responsibility:
a) CTU (or STU as the case may be) shall be responsible for submission of the details
of communication channels including the redundant channels configured for use of

voice / data / video exchange, protection, Teleprotection / SPS to respective RLDC
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(SLDC as the case may be) on monthly basis incorporating the details of new
channels configured during previous month. The total number of communication
channels (V) is based on the requirement of RLDCs/NLDC and the same would be
decided in consultation with respective RPCs/NPC.

b) CTU (or STU as the case may be) shall be responsible for submission of the
performance/availability of configured channels of the previous month to
respective RLDCs for verification by RLDCs and onward submission to respective

RPC for computation of availability of the communication system for previous

month.

¢) CTU (or STU as the case may be) shall submit availability reports of configured
channel including the redundant channels in format prescribed by RLDC/RPC,
generated from the centralized NMS (Meta NMS). The availability report of the

call logging facility (with time stamp) may be provided till commissioning of

META NMS for availability computation.

4. TREATMENT OF COMMUNICATION SYSTEM OUTAGES:

4.1 Outage time of communication system elements (i.e. channels) due to acts of God and
force majeure events beyond the control of the communication provider shall be considered
as deemed available. However, onus of satisfying the Member Secretary, RPC that element

outage was due to aforesaid events shall rest with the communication provider.

4.2 Any outage of duration less than or equal to one (01) minute in a time-block as defined in
IEGC shall be treated as deemed available provided such outages are not more than ten
(10) times in a day.

(Explanation: (a) If a channel is out for a duration of more than one (01) minute in a time-
block, the channel shall be considered not available for the whole time-block. (b) If a
channel is out for a duration less than or equal to one (01) minute in a time-block, and such
outages are more than ten (10) times in a day, all the time-blocks with such outages shall

be treated as not available).

4.3 All other outages not covered under 4.1 and 4.2 shall be considered as not available during

the whole block for the computation of channel availability.
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5. METHODOLOGY _FOR COMPUTATION OF AVAILABILITY _ OF
COMMUNICATION SYSTEM:

5.1 Availability of Communication System (Acs) shall be calculated as under:

N
N
Where - N is total number of communication channels as specified in 3.3(a) above

- A; is Availability of i Channel which shall be calculated as given in 5.2

Acs =

5.2 Availability of " Channel (Af) shall be arrived as under:

BT'_BN 9
A; =¥ % 100
Bt
Where B is Total number of time-blocks in a month
Bni is the total number of time-blocks, in which i channel was not available
after considering deemed availability status of 4.1 & 4.2 above.
Bni = Bani- Bai - Buri,
Where-BANi is absolute number of time-blocks in which the i’ channel was
‘not available’ on account of any reason.

-Bai is Number of time-blocks out of BaN;i, in which i channel was
‘not available’ on account of act of God as specified in 4.1 above.

-BL1Ti is Number of time-blocks out of BANi. in which i channel was

‘not available’ for a duration less than or equal to one (01) minute in a
time-block and not more than ten (10) times in a day as specified in 4.2
above.

[Illustration:

Casel: if there are 2880 time-blocks (BT) in a month, and a particular channel is not available for
a total of 70 time-blocks; and out of this, this channel was not available for 20 (Bgi) time-
block due to act of God, six (06) time-blocks for less than one (01) minute (BLTTi), then
Bani=70, BLTTi =06, BNi =70-06-20 = 44, and Aj = (2880-44)/2880 = 98.47%

Case 2: if there are 2880 time-blocks (BT) in a month, and a particular channel is not available
for a total of 70 time-blocks; and out of this, this channel was not available for 20 (Bgi)
time-block due to act of God, 11 time-blocks for less than 1 minute, then BANi=70-0=70.
BrrTi=0, BNi=70-0-20=50, and Ai = (2880-50)/2880 = 98.26%]

$okk
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Annexure-I1

Statement indicating NPC’s views on the comments received from the stakeholders on

draft ‘Guidelines on Availability of Communication System’

Comments received from stakeholders are as per the following communication:

NRPC - 08" October 2018

NERPC - 08" October 2018 and 08" January 2019
SRPC - 20™ November 2018

TSTRANSCO — 19" December 2018

WRPC — 20" December 2018

PGCIL - 20" December 2018

NLDC -3 1% December 2018

SEEh DR pih

Issue 1: TREATMENT OF COMMUNICATION SYSTEM OUTAGES (Clause 4.1 of the
Guidelines)

Comments from Stakeholders and General Public:

NERPC: Deemed Availability for preventive maintenance or emergency maintenance to be
considered for communication channels (may be limited to 24hrs/per OPGW per
year).

PGCIL: Availability for communication system should be considered 98% instead of 99.9%
to incorporate suitable provisions/margins for Preventive Maintenance. Preventive
maintenance of OPGW includes Re-splicing work, restringing of OPGW, sag
management, fiber loss rectification etc. Preventive maintenance of Communication
Equipment include; Earthing conditions, alarm measurement verifications, tightening
of Connectors etc.

Deemed availability for carrying out OPGW work for LILO formation, Line crossing,
outages due to faults attributable to others to be considered.

ISTRANSCO: The following two scenarios should not be considered as non-availability:
I) While making a transmission line LILO, OPGW is made cut and also made
LILO.
2) When a new transmission line crossing an existing line with OPGW,
sometimes OPGW on existing made cut for clearance and is restored after
stringing of new line is completed.

WRPC: i) Draft Guidelines doesn’t speak about the treatment for outages of one user’s channel
due to outages availed by others in case of upgradation/addition/alteration in
network.

i) Treatment for maintaining reduntant path.
iii) Either force majeure/act of God events are unambiguously defined or an adequate
percentage may be allowed.

NLDC: Inclusion of the following para:
“4.3 All other outages not included under 4.1 and 4.2 shall be considered for the
calculation of channel availability”

Comments of NPC Secretariat:

L. In power communication system, the shutdown is generally not taken for maintenance.
There is no such standards, which suggests maintenance time of 24 hrs/per OPGW per
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year to be given. NERPC have not provided documents (codes/standard/specification
etc., if any) for supporting their proposal to allow maintenance shutdown of 24 hrs per
Optical OPGW/FO end to end Link per year

2. Maintenance activities, if any, may be embedded in 99.9% availability i.e. margin of
0.1 % unavailability is already given for carrying out any maintenance activities.

3. Further, for emergency, maintenance etc., re-routing of links need to be carried out.
Hence, no availability is to be given for outages on account of preventive maintenance.

4. As per clause 7.3(iv) of CERC(Communication System for inter-State transmission of
electricity) Regulations, 2017:
“The RPC Secretariat shall be responsible for outage planning for communication
system in its region. RPC Secretariat shall process outage planning such that
uninterrupted communication system is ensured.”

5. Auvailability shall be computed for each channel including the redundant channels.

6. Definition of force majeure/act of God will be same as defined in IEGC or other
regulations of CERC.

Issue 2: If a channel is out for some time in a particular time-block as defined in [EGC
(presently 15 minutes), for calculation of availability of communication system. it

would be considered as not available during the whole block. (Clause 5.2 a) of
Guidelines)

Comments from Stakeholders and General Public:

NERPC: The availability shall be calculated on a continuous basis and actual available time
shall be summed up annually.

PGCIL: Channel availability need to be calculated based on computing the %age of Available
hours from the total hours in a year and not with Time Block.

WRPC: The computation of block wise availability that too on precise minute to minute basis
is not at all practicable. It is proposed that the availability may be computed monthly
with outage of total number of hours in a month (%age outage in a month).

Comments of NPC Secretariat:

To address the intermittency of outages of communication channel, it was felt that if a channel
is out for more than one minute in a time block, it may be considered that it was out for the
entire block. This in turn would facilitate to increase the availability of ISTS communication
system for state utilities. The issue was duration of computation of outage.

(For example, if a channel is out for 2 minutes for 15 times in different time blocks in a month.
Its monthly availability will be 99.48 %. Where as if it is computed 15x2=30 minutes outage,
then availability will be 99.93%)

Here it is important to note that “outage for 2 minute-15 times” is a more serious matter as
compared to “outage for 30 minutes in one stretch”. As such, to take care of the intermittent

outages of communication channel, the provision of considering outage for entire block was
made in the draft Guidelines.

Issue 3: Periodicity of Computation of Availability of the Communication System (Clause 5.2
of the Guidelines)

Comments from Stakeholders and General Public:

NERPC: As per CERC Regulations 99.9% annual availability is to be maintained. Further
AMC contract is given to diff parties are reported to be operated considering
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availability on yearly basis. Hence availability may be calculated on annual basis
preferably.

PGCIL: AMC:s are signed for one (1) plus six (6) years with the respective vendors. Annual

availability is certified by the employer as per contract agreement and accordingly
payments are regulated to the vendor.

Comments of NPC Secretariat:

The working group has agreed to compute the availability of communication system on a
monthly & on regional basis in line with the transmission availability computation. In this
regard, it may please be noted that NPC has been entrusted to make guidelines/methodology
for computation of Availability of Communication System and treatment of the availability,

lies in the purview of CERC (Terms and Conditions of Tariff) Regulations, as applicable from
time to time.

Issue 4: METHODOLOGY FOR COMPUTATION OF AVAILABILITY OF
COMMUNICATION SYSTEM (Clause 5 of the Guidelines)

Comments from Stakeholders and General Public:

ISTRANSCO: Data availability and channel availability must be treated as separate. Data may
or may not be available even when Channel is available.

WRPC: 1) Availabilility of i*"channel = 9’"(‘3—32-;6(?—”” X 100

2) Guidelines on list of elements to be considered as a part of virtual path (as per
definition of channel defined in regulation) starting from data origination point
to terminating point.

3) Some channels are most critical whereas some are least critical and therefore
there should be different criteria for calculating availability of these most and
least important channels.

4) All the elements from sending end signal source to destination shall be included
as per some proportional wattage.

5) A communication channel consists of a set of individual communication
networks, communication media, relaying stations, tributary stations, terminal
equipment, which constitutes a path. Therefore, availability of individual
communication network/path is required to be computed first and “n” number
of such paths shall constitute a communication channel.

Any component unavailable in the communication path would constitute non
availability of that path.

6) It is suggested that instead of the phrase “communication channel” the phrase
“physical communication path/medium” could be used as similar to
transmission line availability which is given for physical element.

NRPC: The actual availability (duration for which the communication system was actually
available) & deemed availability of the communication system may be calculated
separately. However, for commercial purposes, the sum of the two shall be used.

PGCIL: Existing NMSs are multiple (and not a unified one for the complete regional/ national
system) and they do not have this unified end-to-end channel monitoring capability,
as it was not part of any project requirements.

In order to work out the availability of these channels, it would need manual
intervention and collating data from different NMSs shall be required and concluding
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the same would be a tedious and complex task, as one channel would comprise of 10s
of links of different NMSs.

In the existing communication system, the computation of availability needs to be
based on the features of the NMS system. The existing NMS System facilitates node-
wise availability calculation and for simple automatic and dispute free computation,
it is proposed to adopt the same.

Comments of NPC Secretariat:

1.

In Communication System for Power Sector, the impact of losing data, due to any reasons
(including Act of God) can be very widespread. The data should be available for 24x7.
Hence, the availability is computed considering all the time blocks (including the time of
outage due to Acts of God).

In any Communication System, there are basically three components: source, channel and
end point. For communication to take place, the channel is to get data and transmit to the
end point. The availability of RTU (source) and SCADA (End Point) could not be ensured
by Communication Provider. The availability of channel is independent of availability of
node. End point connectivity is ensured by availability of channel. Hence, availability of
channel is appropriate for computing the availability of Communication System.

. The objective of the guidelines is to suggest a methodology which should be measurable,

practical and dispute-free. It is informed that monitoring the availability of RTUs, terminal
Equipment, etc. would be difficult and would not be feasible. It is stated that if both, the
end equipment and OPGW were to be considered, then there would be an issue of what
weightage should be given to each of them. Also, if say, end equipment is available but
OPGW is not available, the communication provider would get some part of its charges,
though the information/data would not reach its destination. Further considering the draft
CEA’s Regulations on Communication Standards, it is suggested to consider the

availability of Channel only for computing the availability of Communication System. This
1s measurable and practical also.

As per suggestions of WRPC, the phrase “physical communication path/medium” could be
used in place of the phrase “communication channel” as similar to transmission line
availability which is given for physical element. Here, it is to note that, as per CERC
(Communication System for inter-State transmission of electricity) Regulations, 2017:
*“Communication Channel” means a dedicated virtual path configured from one users’
node fo another user’s node, either directly or through intermediary node(s) to facilitate
voice, video and data communication and tele-protection system’.

As such, the phrase ‘physical communication path/medium’ contradicts the provisions of
CERC Regulations.

In response to NRPC comments, it is informed that RPC Secretariat shall be having the
data (as to be furnished by RLDCs) which will include all the details like availability,
unavailability/outages, act of god, force majeure, preventive maintenance etc. As per the

formula suggested in the guidelines, both the values (i.e. actual availability and deemed
availability) could be derived out.

In response to PGCIL’s comments, it is to inform that the Communication Infrastructure
which is currently in place, shall have to get modified/customized according to the system
needs and CERC’s Regulation.

Issue 5: SCOPE AND APPLICABILITY (Clause 3 of Guidelines)

NLDC: A new clause "Demarcation of responsibility" may be added to include the following:

a) CTU shall be responsible for submission of the details of communication channels
including the redundant channels configured for use of voice / data / video exchange,
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protection, Teleprotection / SPS to respective RLDCs on monthly basis incorporating
the details of new channels configured during  previous  month.
b) CTU shall be responsible for submission of the performance/availability of
configured channels of the previous month to respective RLDCs for verification by
RLDCs and onward submission to respective RPC for calculation of availability of the
communication system for previous month.
¢) CTU shall submit availability reports of configured channel including the redundant
channels in prescribed format generated from the centralized NMS (Meta NMS). The
availability report of the call logging facility (with time stamp) may be provided till
commissioning of META NMS for availability calculation.

PGCIL: Tele protection channel provisioning is only applicable between S/s hence its

availability shall be between SS and not upto Control Centers.

Comments of NPC Secretariat:

1.

2

The comments of NLDC are justified and shall be incorporated in the draft guidelines
accordingly.

The comments of PGCIL pertains to Clause 5(i) of CERC Regulations (Communication
System for inter-State transmission of electricity) Regulations, 2017 and the scope and

applicability clause 3.1 in guidelines have been taken same as Clause 5.(i) of CERC
Regulations.

Issue 6: Miscellaneous

SRPC: A new clause 4.1 to be added as given below (Other clauses of 4 to be numbered
accordingly):

The RPC Secretariat shall certify the availability of communication equipment for CTU,

ISGS, RLDCs, NLDC, SLDCs based on the data furnished by RLDC. For the concerned

entities for whom the Availability of Communication System is to be certified by RPC,
'RLDC shall verify the outage details and availability and submit to RPC.

WRPC: Criteria for rerouting.

Comments of NPC Secretariat:

1.

The clause suggested by SRPC is already a part of CERC (Communication System for
inter-State transmission of electricity) Regulations, 2017 as Regulations 7.3(ii). Insertion
will create duplication. Hence, it is not incorporated as part of guidelines.

Criteria for rerouting is to be decided by the Standing Committee as proposed in clause
7.1(iii) of CERC (Communication System for inter-State transmission of electricity)
Regulations, 2017.
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