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20.
21.

Sh. Hanumantharayappa, Chief Engineer, Elecy, (Planning & Co- ordination),
KPTCL

Sh. P. Suresh Babu, Chief Engineer, SLDC & Telecom, TSTRANSCO
Sh. B.B. Mehta, Chief Engineer, State Load Despatch Centre, Gujarat
Sh. A KV Bhaskar, SE, State Load Dispatch Centre, A.P. Transco
Sh. P.A.R. Bende, Chief Engineer, SLDC, MPPTCL

Sh. Manoj Kumar, General Manager (BD&JV), NHPC Ltd.

Sh. Atulya Kumar Naik, AGM (Power Systems), SECI

Dr. P.C. Maithani, Adviser and Sh. J. K. Jethani, Scientist-D, MNRE
Dr. Subir Sen, COO (CTU-PIg & SG), CTU/Powergrid

Sh G. Chakraborty, DGM, NLDC (POSOCO)

Sh. S.S. Mishra, AGM (PE-Solar), and Sh. A.K. Sinha, AGM (OS-SIIS), NTPC
Limited

Chief Engineer (IRP), CEA

Chief Engineer (PSP&A-I), CEA

Chief Engineer (PSP&A-II), CEA

Chief Engineer (HE&TD), CEA

Chief Engineer (TE&TD), CEA

Chief Engineer (GM), CEA

Chief Engineer (FM), CEA

Chief Engineer (F&CA), CEA

Secretary, CERC, New Delhi.

Member-Secretary (NRPC, WRPC, SRPC, ERPC & NERPC)

Copy for kind information to:

1)
2)
3)
4)
5)
6)
7)
8)
9)

PPS to Secretary (Power), New Delhi

PPS to Secretary (MNRE), New Delhi

PPS to Joint Secretary (R&R), Ministry of Power, New Delhi
Joint Secretary (Dist), MoP, New Delhi

SA to Chairperson, CEA,

SA to Member (Hydro), CEA

SA to Member (GO&D), CEA

SA to Member (Power System), CEA

SA to Member (E&C), CEA

10) SA to Member (Thermal), CEA
11) Sr.PPS to Member (Planning), CEA

Minutes of the Fourth Meeting of the Technical Committee held on 13"
June, 2017 under the chairmanship of Member (Planning), CEA for
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study of optimal location of the various types of balancing energy
sources / energy storage devices to facilitate grid integration of
Renewable Energy Sources (RES) and associated issues

The fourth meeting of the Technical Committee constituted by CEA for study
of optimal location of the various types of balancing energy sources / energy
storage devices to facilitate grid integration of Renewable Energy Sources
(RES) and associated issues was held under the Chairmanship of Shri
Pankaj Batra, Member (Planning), CEA, on 13™ June, 2017 (Tuesday) at
NRPC, New Delhi. The meeting was organized for deliberating specifically
the issues concerning the States of Northern Region. List of participants is
at Annexure-1.

Shri A K Rajput, Convener and Member Secretary of the Committee and
Chief Engineer (RESD), CEA welcomed Member (Planning), CEA and all
the participants. He made a special mention about inviting BBMB, SJVN and
THDC India LTD (THDC) for the meeting. He stated that these PSUs having
Hydro Power Plants located in Northern Region (NR) have been invited to
share their experiences that how these hydro resources, including the
Pumped Storage Plant (PSP) could be optimally utilized for balancing power
requirement in view of the increasing penetration of Renewable Energy
Generation Sources (RES). Brief agenda for deliberations in the meeting was
presented.

Member (Planning), CEA and Chairman of the Committee was requested to
address and guide the participants.

Shri Pankaj Batra, Member (Planning), CEA stated that along with various
issues of RE integration in the grid, the Committee is also deliberating on the
issue of optimal use/location of the various types of balancing energy sources
/ energy storage devices so that variability of RE generation could be tackled
in a smooth fashion. There could be various types of balancing sources
including the Battery Energy Storage system (BESS). BESS of adequate
capacity could be installed near the RES pooling station to relieve the
transmission system. Depending upon the feasibility, balancing power could
be sourced from storage / pondage type of hydro power plants, gas based
power plants and also from thermal power plants (TPPs) depending upon
response time.

Pumped storage power plants (PSPs) offer the unique advantage of acting as
a load in the pump mode by raising the water to upper reservoir during times
of surplus power and running in generating mode during times of deficit
power situation in the grid, similar to BESS.

The Chair stated that a Policy Note on Gas has also been sent to MoP for
use of the stranded gas based power plant capacity for “balancing power”
needs. One start-stop cycle of the gas based plants affects its life by about
10 Equivalent Operating Hours (EOH), so instead of running all gas plants
during peak time and shutting them down all during “off peak” hours, some
plants could be used for balancing during the day i.e. in “load following
mode,” providing various outputs.

The Chair stated that the ramp rate for gas based plants could be about 10%
per minute as compared to 1-1.5% per minute of rated capacity of thermal
power generating units. This flexibility could be utilized for ramping
requirements. If required, existing thermal power units can also be made to
operate in flexible manner through appropriate retrofitting. The Committee
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has to assess whether balancing requirements could be met within the State
Level, or Regional Level or by utilizing the balancing resources of the entire
country or also of neighboring Countries like Bhutan and Nepal, which have
substantial hydro resources/reserves. There is a need to socialize the cost
of balancing, otherwise RE rich States may be discouraged to put more RE
capacity in the system, which is essential from clean energy point of view.
Under the “Green Corridor Development (GCD)” plans transmission system
strengthening has been planned and in some states, the work has started.
The Chair stated that before actual implementation of the transmission
system strengthening, a cost benefit analysis of strengthening of
transmission system versus establishment of local storage device near RE
generators pooling station should be carried out, to optimize the transmission
system needs.

Member Secretary, NRPC shared his experience of Sardar Sarovar Hydro
Project (SSHP). He mentioned that about 75% of energy used for pumping
is recovered when required during generation. Formation of Joint Venture
(JV) by different entities is also a good option for establishment of PSP, and
balancing power requirement could be shared by the entities. He also stated
that accuracy of forecasting and existence of scheduling for renewables is
important in managing the variability of RES.

SE (REMC, Rajasthan) stated that for promoting RE generation and to
attract investment in this field, the Rajasthan Govt. has announced Wind and
Solar policies. He made a presentation, highlighting the composition of
generating sources, poor availability of gas for gas based plants, generation
availability from RE sources and operational aspects of RES in the state. He
stated that Rajasthan is working out arrangements for improved availability
of data from RES on a regular basis at the pooling station and transmission
of their data to SLDC. Rajasthan has huge potential of Renewable Energy
Sources in its western part, but the load center is in the eastern part.
Rajasthan Renewable Energy Corporation Limited (RRECL) has set the
targets for solar and wind projects in Rajasthan of about 27231 MW upto
2021-22. RVPN will develop transmission system for evacuation of 13000
MW RE power. PGCIL will develop Inter-state Transmission System (ISTS)
for evacuation of balance 14000 MW RE power which would be exported.
Work of establishment of Renewable Energy Management Centre (REMC),
at the State Load Despatch Centre (SLDC) has been initiated. During
periods of high wind power injections, the loading on some of the lines are
observed on the higher side. Challenges faced by them during system
operation are:

a) RE is variable, uncertain and geographically concentrated in western
part of the state, load centres are in the eastern parts.

b) Availability of data from RES in real time mode is of vital importance
for smooth operation of the grid.

c) Forecasting and Scheduling regulations are not in place in the state.
d) Balancing mechanism needs improvement.

e) Sudden change in wind energy injection leads to under drawl
(UD)/over drawl (OD) situation.



f) Frequent ramping up/down of thermal units is resorted to, causing
excess wear and tear.

In Rajasthan total installed capacity as on 30" April 2017 is 18710.69 MW
of which 4121.20 MW is wind and 1229.70 MW is solar. Annual capacity
utilization factor (CUF) of Wind power stations is 25%. He stated that in
case of Rajasthan, for RE balancing, Hydro Power is not preferred as its
generation is based on irrigation requirement. Gas also has issues if used
as balancing source, because gas availability is a constraint. In Rajasthan
Gas is arranged through monthly or yearly contracts .

Rajasthan stated that the Gestation period for Wind farms/Solar Parks is 3
to 4 months and Construction of the transmission system takes 2 to 4
years, till the planned transmission system is commissioned, evacuation
constraint is envisaged. At the same time there are right of way (RoW)
constraints also. Transmission network is sub-optimally utilized and also
congestion is faced in transmission/distribution network. It was also stated
that in order to control Over-drawl/Under-drawl, there is a need to enhance
gas & hydro based generation.

Financial Aid should be facilitated by MOP for the balancing power needs.
For compliance of deviation settlement Mechanism (DSM), he suggested
for enhancement of OD/UD limit by CERC for the states rich in RE
generation and the states having high demand, condition of change in
direction (positive or negative) after 12 blocks be exempted or time period
be increased.

For Balancing of Renewable Generation, the following options were
presented by Rajasthan:

a) During High Wind power Injection and low demand period-
Consideration of Incentive to agriculture and bulk consumers to use
energy.

b) To utilize variable range of thermal generation units, without adverse
effect.

c) For RE approvals/ connectivity - Strict compliance of regulation and
adequate evacuation system.

d) Availability of RE generators telemetry data especially at voltage
level 33 kV and below.

e) Rajasthan Electricity Regulatory Commission (RERC) has notified
draft Regulation on Forecasting, Scheduling and Deviation
settlement of Wind and Solar Generators, which should be finalized
soon.

f) Promote wind-solar hybrids for better utilization of grid infrastructure,
grid stability and lowering of intermittency.

The presentation made by Rajasthan is at Annex-A.

Representative from PGCIL mentioned that voltage profile of transmission
system in Rajasthan is a major issue and also the old wind turbine
installations are not Low Voltage Ride Through (LVRT) compatible.



The Chair stated that Rajasthan should suggest location of Energy
Storage Systems where congestion is maximum, so that a pilot project can
be taken up. It was also suggested that action need to be taken by
Rajasthan for availability of data at RE generating pooling stations and
transmission of the same to SLDC.

Referring to establishment of communication network for data
availability CE(PCD), CEA informed that Government of India is setting up
National Optical Fiber Network (NOFN) to provide connectivity to 2.50 lakh
Gram Panchayats (GPs) spread over 6600 Blocks in 641 Districts across the
Country. Minimum 100 Mbps bandwidth at each Gram Panchayat is
proposed. The NOFN Scheme is being implemented through BBNL (Bharat
Broadband Network Limited), which has been set up as a Special Purpose
Vehicle (SPV) by Government of India. The programme has been divided in
two phases, with a target to cover 1.0 lakh Gram Panchayats in First phase
and 1.5 lakh Gram Panchayats in Second phase. So far, work in Phase-I is
almost complete. Phase-Il of 1.5 lakh Gram Panchayats are targeted for
completion by December, 2018. The implementation of Phase-Il of
BharatNet (erstwhile NOFN) is being envisaged through participation of
States Governments. States would prepare Detailed Project report (DPR) and
accordingly fund would be released to the State Govts. It was also clarified

that while laying optical fiber from a Block to Gram Panchayat (GP), in
case substation is located in between, then the optical fiber can be routed
through the substation. If, while laying underground optical fiber cable, right
of way (ROW) is an issue then electric poles can also be used for stringing
aerial fiber. He stated that Andhra Pradesh was planning to lay 61,000 kms of
optical fiber underground cable in association with NOFN (National Optical
Fiber Network) using USOF (Universal Service Obligation Fund). The
estimated cost is Rs 4700 Cr (Rs 3800 Cr from Central + Rs 900 Cr from
State).

CE(PCD), CEA suggested that the State Govt while connecting Block with
GPs may consider integrating Discoms electrical network. Even in case, the
Discoms’ 11 kV or 33 kV or 66 kV substations do not fall in the route, the
connectivity to such substations could be made from nearest fiber POP
(Point of Presence), by laying incremental fiber. In this way, though the State
Discoms may incur some additional cost, but it would benefit them to have
fiber connectivity at most of the locations, which in turn could be connected to
the nearest 132 kV level. As MOP is envisaging complete optical fiber
connectivity at 132 kV and above voltage level, dovetailing of Discoms’
electrical network with BharatNet fiber network would help the State Power
System to have fiber connectivity up to distribution level.

The Chair stated that considering the importance and need of reliable
communication, particularly when large numbers of renewable energy
sources are being integrated into the grid, a separate meeting only on
data communication aspects will be held.

CE (IRP), CEA gave a presentation highlighting the different aspects of RES
penetration in the Indian grid in 2021-22 scenario. He suggested that, in
order to develop a better understanding of the impact of RES in the state
grid, the RE rich States of India should develop the following:

)] The Hourly Load Curve for the entire year
1)) The Hourly Generation Profile of wind and solar in the state for
all the 8760 hours(24X365) of the year.
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iii) The Net Load Curve and Duck Curve for each day of the year.

iv) The ratio of minimum load and maximum load of the net load
curve for each day of the year and thereafter, identifying the
critical period in the year when the backing down requirement
would be maximum.

V) The expected daily and yearly contribution of energy by the
different categories of RES.

vi) Hourly/sub-hourly Ramping Duration Curve for the whole year.

vii) A separate Generation Duration Curve for both solar and wind for
the year.

viii)  Distribution Curve for Daily Peak Generation for Solar and Wind

ix) The Combined Solar and Wind Generation Distribution Curve
for the whole year.

X) Segregation of the entire year suitably into different seasons
and finding out the critical days in each season and during
generation planning for the critical period.

He suggested that, by analyzing the above curves, the State will be having a
better visibility regarding the roles and impact of RES at different times of the
yean This would also help in doing advance planning by the states.

The Representative from NRLDC apprised the group about the weather
forecasting system and portal developed with the help of India Meteorological

Department(IMD). MOU to this effect was signed on 18" May,2015 between
India Meteorological Department (IMD) and Power System Operation
Corporation (POSOCO) with the objective that "Weather information provided
by IMD shall be used by the Power System Operators across India for better
management of Indian Power System." Weather Portal for Power Sector has
been developed using readily available products of IMD for all 5 regions of
the Country. Meteogram is used for forecast of rainfall, humidity, temperature,
cloud cover, wind, wind direction, thunderstorm etc. in graphical
representation (10 days in advance). It is 3 hourly forecast for 10 days. Each
Meteogram provides information for 10 km radius and is updated at 00:00
Hrs and 12:00 Hrs universal time coordinated (UTC). To obtain local time
(IST) in India, we need to add 5 hours and 30 minutes to the Coordinated
Universal Time. There is a need to customize the portal for indicating Indian
Standard Time (IST).

RADAR: Radio Detection and Ranging system is also being used for
prediction of weather conditions. The Doppler Weather Radar generates
different displays and derived products of practical utility based on standard
algorithms. These displays are updated @ every 10 minutes.

The Ultimate aim is to provide weather layer superimposed on
regional/national GIS displays with power system network, for forecast as
well as real time weather information

The presentation made by NRLDC is at Annex-B.

THDC made a presentation on "Need of Hydro Power Revival and its Role as
Balancing Energy Source." They highlighted that in view of intermittency of
RE, balancing power needs are inevitable. It was stated that the bulk grid
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supports and is supported by conventional rotating generators (Coal, gas,
hydro, nuclear) which provide "Essential Reliability Services" (ERSs). As the
penetration level of asynchronous generation increases, this will either
increase cost, limit operational flexibility, degrade reliability or most likely
result in a combination of all three factors. Hydropower is mature and cost
competitive renewable energy source. Development of Hydro projects is
important to meet the objectives on sustainable development and for energy
security.

THDC presented the Role of Tehri Power Complex in Northern Grid with
following highlights:

e Tehri Power Complex consists Tehri HPP(4X250MW), Koteshwar
HEP(4XIOOMW) and Tehri PSP(4X250MW). Tehri HPP & Koteshwar
HEP Tehri are in operation and PSP scheduled for commissioning by
FY 2019-20.

®* The live storage capability of Tehri Hydropower Plant facilitates the
Grid to optimize use of variable RES over both shorter and longer
periods.

e Upcoming Tehri PSP having variable speed Asynchronous machines
will enhance energy storage capacity of Northern grid.

® Given large inertia, Tehri Power Plant strengthens the transient
stability of grid.

e Tehri Plants are operating with least forced outage, which shows high
reliability. In last five years, they successfully limited the forced
outages within 0.4% by adopting best O&M practices.

THDC also presented the salient features of two of its Wind power
installations located in Gujarat.

To revive Hydro Power sector, the following suggestions were made by
THDC:

a. Need to achieve adequate Hydro-thermal mix
b. Preferential Treatment should be ensured for development of
Hydro Projects

c. Declaring all Hydro Power as renewable energy shall definitely act
as a catalyst in revamping Hydro Sector

d. Providing Hydro power purchase obligation within currently
mandated Non Solar RPOs to qualify for dispatch priority

e. Providing interest subvention during construction and post COD to
all Hydropower projects

f.  Excluding cost of enabling infrastructure from Project cost
g. Create a hydro power development fund.

h. Softening lending terms and conditions for Hydro projects by
engaging bankers and financial institutions.

They informed that PSP is to be commissioned by 2020, which can be used
for balancing of RES. He said that hydro can play a critical role in balancing
as it can ramp up quickly and is also environmentally sustainable. He said
that Tehri is a storage type hydro plant. In the rainy season, it overflows and
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Koteshwar is a downstream dam used as pondage. He also informed that
capital cost of Tehri PSP is as low as Rs.1.9 crore/MW. FRL- for dam is 830
m and MDDL is 740 m. This helps the plant to store energy during off-peak
hour and generate when required. The machine can have finer control of
frequency and high inertia helps to provide transient stability to the grid. The
presentation made by THDC is at Annex-C.

The Chair informed that Hydro, as balancing source, will be used during
summer and winter since in the monsoon season it may be overflowing. He
requested THDC to do a study on the coordinated operation of reserves for
the Tehri Complex.

Representative from BBMB informed that there are downstream constraints
to supply water to Anandpur Sahib canal. They have 155 MW installed
generating capacity on canal which is must run. The views of BBMB is at
Annex-D.

The Chair made a remark that the CERC Regulations states that in the case
of a pumped storage plant, energy had to be supplied by the beneficiary for
pumping to the extent of its share, 75% of which could be retrieved by the
beneficiary, during a period of its choice. However, it was not clear for how
much time the pumped water could be stored. He also mentioned that the

evaporation and transportation losses need to be considered. He
suggested a specific meeting to discuss the issues of operationalization
of PSPs be scheduled separately. He also suggested that in order to
compensate for spinning reserve, in ancillary services Regulations, some
incentives need to be given to the generators who are participating in
balancing services.

Formation of a Committee under Member Secretary NRPC, CEA
alongwith concerned hydro plants for integrated operation of reservoir was
suggested. The Representative from NTPC made a presentation on study of
thermal plant flexible operation. He mentioned that 25-30 parameters need to
be considered and their weighted average can give an idea about the
suitability of the plant to be used for balancing. He stated that old plants can
be used for flexible operation after retrofitting. Boiler will need more changes

as compared to turbine. Thicker water tubes mean more stresses
therefore thinner tubes are required. The minimum load for which a
subcritical plant can be used for flexible operation will depend on the quality
of coal being used. For thermal power units, minimum cycling cost is incurred
for "load following" and maximum cost for "cold start." This analysis is based
on a study carried out in Germany on German machines. He also requested
for details of simulator available with various stakeholders, so that specific
changes can be made to incorporate balancing features for training of
operators, under the capacity building programme.

NTPC stated that there is Cost of cycling to Generating Companies and
proper mechanism to recover these costs is necessary to maintain the
financial sustainability of the Generating Companies. The presentation made
by NTPC is at Annex-E.

Making a presentation on the pilot project in Puducherry, PGCIL
representative brought out a comparative study of Li-lon battery, Flow
battery and Advanced Lead Acid battery on various parameters. The
presentation made by PGCIL is at Annex-F.

The Representative from CERC wanted the following to be addressed:
9



A detailed calculation of balancing requirement for all over India

and possible options to meet the same.

e Whether existing thermal plants will be able to flex and provide the
flexibility or additional resources need to be installed.

e An assessment of existing and planned pumped hydro stations
may be done. The costing for same may also be considered.

e A calculation on storage requirement may be carried out.

e International experience may be assessed

e Whether plants proposed to be retired can be used for balancing

requirement

PSERC representative put forward his concern about higher cost of power for
some states. He stated that states which are contributing more in Hydro
power need to be compensated. The penalties faced by states for short lifting
of coal also need to be considered.

Representative from MP SLDC suggested that new plants to be constructed
in the same place replacing the old ones.

Summing up the discussions, Member (Planning), CEA stated that the
concerns of all the states will be taken care of, but they should also try to look
at the bigger picture since a comprehensive approach is required. In the long
run, RES is the best solution for our energy mix. The best part is that the
demand is growing in our country, so with economies of scale and increasing
competition, between different energy sources, the cost of RES generation
would drop, while that of coal and associated labour will continue to increase.
He stated that Demand response is one of the best methods for balancing
renewable generation. As an example he stated that Mumbai uses demand
response in a pilot project. For automated demand response use of smart
meters would be required.

The Meeting ended with the vote of thanks to the chair.
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Annex-I|

List of Participants- Fourth Meeting of the Technical Committee held on 13" June, 2017

under the chairmanship of Member (Planning), CEA for study of optimal location of the
various types of balancing energy sources / energy storage devices to facilitate grid
integration of Renewable Energy Sources and associated issues

4th Meeting of the Technical Committed on O

ptimal Location of Balancing Sources Participant List

S.N | Name Desgination Office Address Ph.No./Fax No Mobile No Email Id
1 Sh. Pankaj Batra Member (Pgl) CEA 011-26732202 | 9350981062 | pan-batra@hotmail.com,
2 A.K.Rajput Chief Engineer | CEA 011-26732020 | 9868202176 | rajput.ashok@gmail.com,
3 L.Satyanarayana Dy.Director CEA 011-26732256 | 9818327046 | Isn262003@yahoo.co.uk
4 Sneha AD CEA 011-26732255 | 9013213867 | snehabit@gmail.com
5 Hoshiyar Singh D.E.O CEA 9911118997 | hoshiyarsingh393@gmail.oom
6 Rakesh Singh Powar | DD THDC India Ltd. 7895507755 | rakeshpanwarzero@gmail.com,
7 Alok Kumar CE NRLDC 9999039321 | alokkimar73@gmail.com,
8 Paresh Khandelwal NRLDC 9599225907 | presh26d@gmail.com,
10 Manoj Sardana Dpty Director THDC India Ltd. 011-24366117 | 9650493650 | manoj sardana@yahoo.com,
11 Neeraj Verma DGM THDC India Ltd. 0135-2473433 | 9997999111 | neerajthdc@gmail.com
12 Tarun Mukhija SECI 011-71989283 | 8881100009 | tarun.mukhija@seci.co.in,
Addl. Gen.
13 Atulya Kumar Naik Manager (PS) SECI 011-71989214 | 9717954896 | aknaik@seci.co.in,
14 Kashish Bhambhani Power Grid Crop. 9971399117 | kashish@powergridindia.com,
15 Rajesh Kumar Power Grid Crop. 9811397471 | rajeshkumar@powergridindia.com,
16 G. Chakrobarty Dy.GM POSOCO 9433041815 | gchakraborty@posoco.in,
17 Ammi R Toppo Director CEA ceirpcea@yahoo.com,
18 Er. Asha Saini CE/SO BBMB 9417216058 | ceso@bbmb.nic.in,
19 Anil Gatum BBMB 9417216047 | dirpr@bbmb.nic.in,
20 Sanjay Kr. Sharma Joint Director DERC 9717694965 | jdpse@dere.gov.in,
21 parshant Kumar Joint Director DERC 9810866555 | jdtf@dere.gov.in,
22 Er. S.K. Jain PSERC Chandighar 9646118103 | directorreg@psercchd.com,
23 Mohan Saim JS:bD;p'\SfPTCL 9425805027 mohanssalm@yahoo.com,
24 U.K.Nand NHPC, Fridabad 9810603804 | ukn@nhpc.nic.in,
25 Manoj Kumar NHPC, Fridabad 7579455850 | mkumar@nhpc.nic.in,
26 Rajesh Dangi Director/Engg. | JERC, Gurgoan 8725011401 | directore@gmail,com,
27 S:K- Gupta JS:E)ESM & RvenL 9414063333 skvijay012 @gmail.com,
joint Chief
28 | Shilpa Agarwal (Engg) CERC 011-23353503 | 9650992680 | shilpadce@yahoo.com,
29 Vikram Singh Director CEA 011-26109168 | 9868893051 | vikramsinghfms@gmail.com,
Joydeb
30 Bandyupadhyay CE CEA 011-26132220 | 9990158192 | ceirpcea@yahoo.com,
31 MAKP Singh NRPC 9425066437 | makpsingh@yahoo.com,
32 Manish Gaur :\E/’:,\(IREMC) REMC,RVPN,Jaipur 9414014304 id.gaur@gmail.com,
Smjash Ayush
33 Yanmar CEA 7838308846 | smyash.ayush.verma@gmail.com,
34 Dr. L.D.Parpney CE CEA 9968308829 | Idparpney@gmail.com,
35 T. Venkateswasher Director CEA 8800688776 | venkat talluri@nic.in,
36 A.K.Sinha AGM NTPC 9650992971 | anjansinha0l@ntpc.co.in,
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List of Addresses - Members of the Technical Committee and other
concerned

Sl.
No.

State/Utility

Name of the Nominated
Officer

Designation, Address & Contact details

Mobile No.

1.

Karnataka

Sh. Hanumantharayappa

Chief Engineer, Elecy, (Planning & Co-
ordination ),Karnataka Power
Transmission Corporation Ltd. (KPTCL),
Room No.209, 2" Floor, Kaveri Bhavan,
Bengaluru-5600009.

ceepnc@agmail.com,
Fax.N0.080-22292204.

Ph.: 080-22210416

9448363092

Telangana

Sh. P. Suresh Babu

Chief Engineer, SLDC & Telecom,

Room No:611, A Block, TSTRANSCO,
Vidyut Soudha,

Khairatabad,

Hyderabad- 500 082.
cesldctelangana@gmail.com,

Ph. : 040-23317645

9440679432

Gujarat

Sh. B.B. Mehta

Chief Engineer ,State Load Despatch
Centre, Gujarat Energy Transmission
Corporation Limited, 132 kV Gotri Sub
Station Compound, Near T.B. Hospital,
Gotri Road,

Vadodara — 390 021
celd@gebmail.com,
Tel.N0.0265-2353171

9879200736

Andhra Pradesh

Sh. A KV Bhaskar.

SE, State Load Dispatch Centre,
A. P. TRANSCO, Hyderabad
akvbhaskar@gmail.com,
Ph:040-66175195

Fax: 040-66175194

9490153116

Madhya Pradesh

Sh. P.A. R. Bende

CHIEF ENGINEER (LD) STATE LOAD
DESPATCH CENTRE, OFFICE OF MPPTCL,
NAYAGAON, RAMPUR, JABALPUR —482
008 (M.P.)

(0761)2970089 Fax: (0761)
2664343/2970119
sldcmpjbp@gmail.com,
parbende@gmail.com,

9425805264

Rajasthan

Sh S K Gupta

Sh S K Gupta

SE (REMC), Rajasthan Rajya Vidyut
Prasaran Nigam Ltd., Heerapura GSS,
Ajmer Road, Jaipur

Tel. No. 0141-2251601

9414061519

ce.ld@rvpn.co.in
aks40aks@gmail.com,
se.remc@rvpn.co.in,

Tel. No. 0141-2251601

9414063333
8233664841

9414061519

Maharashtra

Dr. S.S. Kulkarni

Chief Engineer (SLDC), Maharashtra
State Electricity Transmission Co. Ltd.,
Mumbai

cesldc@mabhasldc.in,

Tel. No. 022-27601931

9819363329

Tamil Nadu

Er. A. Axilium Jayamary,

Director /Operation,
TANTRANSCO
directoropn@tnebnet.org,

044-28521088

Sh. P.R. Muralidharan

Superintending Engineer, Renewable
Energy Management Centre, SLDC,
Chennai-260002

9445377059

12



mailto:ceepnc@gmail.com
mailto:cesldctelangana@gmail.com
mailto:celd@gebmail.com
mailto:akvbhaskar@gmail.com
mailto:sldcmpjbp@gmail.com
mailto:parbende@gmail.com
mailto:ce.ld@rvpn.co.in
mailto:aks40aks@gmail.com
mailto:se.remc@rvpn.co.in
mailto:cesldc@mahasldc.in
mailto:directoropn@tnebnet.org

seremc@tnebnet.orq,

Sh. P. Rajagunanidhi

P.RAJAGUNANIDHI,,
Executive Engineer, Grid, SLDC,
TANTRANSCO,CHENNAI.
eeqgrid@tnebnet.orq,
rajagunanidhi@yahoo.co.in,
Chennai-260002

9445857186,
04428586433

Ms. S. Gomathi

Executive Engineer, Renewable Energy
Management Centre, SLDC, Chennai
aeeremc@tnebnet.orqg,

9444203708

NHPC

Sh. Manoj Kumar

General Manager (BD&JV),

NHPC Ltd., NHPC Office Complex,
Sector-33, Faridabad-121003.
mkumar@nhpc.nic.in,

Ph. : 0129-2278430

7579455850

10.

SECI

Sh. Atulya Kumar Naik

AGM(Power Systems)
aknaik@seci.co.in

Fax N0.011-71989235
Ph.No. 011-71989214

9717954896

11.

MNRE

Dr P C Maithani, Adviser
&
Sh. J.K. Jethani, Scientist-D

Ministry of New and Renewable Energy,
14" Block, CGO Complex, Lodhi Road,
New Delhi-110001

pcmaithani@nic.in,

jethani.jk@nic.in

Tel./Fax. 011-24368911

9891184867

12.

Power Grid/CTU

Dr. Subir Sen,

COO (CTU-PIg & SG)

Power Grid Corporation of India
Limited (PGCIL)

Saudamini, Plot No.2, Sector 29, Near
IFFCO Chowk,

Gurgaon (Haryana) - 122001, INDIA
Fax 0124-2571990

Tel: 0124-2571700-719 / 011-
26560072

subir@powergridindia.com,

9650293185

13.

POSOCO

Sh. G Chakraborty

DGM, National Load Despatch Centre
(NLDC), B-9,Qutab Institutional Area,
Katwaria Sarai,

New Delhi-110016
gchakraborty@posoco.in,
c.goutam62@gmail.com,

9433041815

14.

NTPC

Sh. S.S. Mishra

AGM (PE-Solar), NTPC Limited,
EQOC, Sector-24, Noida
ssmishra@ntpc.co.in,

9650991145

Sh. AK. Sinha

AGM (OS-SIIS), NTPC Limited,
Core-7, Scope Complex,

Lodhi Road, New Delhi
anjansinha0l@ntpc.co.in,

9650992971

Chief Engineers of

F&CA)

CEA, {IRP, SP&PA - | &Il, HETD, TETD, GM,
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Co- opted Members from Regional Power Committees and CERC

Representative from CERC

Cl/o Secretary, CERC

Central Electricity Regulatory Commission (CERC),
Chanderlok Bldg.,

3" & 4™ Floors, West Wing,

36, Janpath,

New Delhi — 110 001
Fax No0.011-23753923
secy@cercind.gov.in,
cerc.ra@gmail.com,

(Phone: 011-23753915)

Sh S R Bhatt

Member Secretary

Southern Regional Power Committee,
No. 29 Race Course Cross Road
Bangalore-560 009

Tel: 080-22269012

Mob.: 09620184649

Fax : 080-22259343/ 22352616
mssrpc@yahoo.com,

Sh M AK P Singh

Member Secretary

Northern Regional Power Committee
18-A, Qutab Institutional Area,
Shaheed Jeet Singh Marg,

Katwaria Sarai, New Delhi-110 016
Tel: 011-26511211

Mob.: 9968667741

PABX No. 26967842/26868681

Fax : 011-26865206

PABX No. 26967842/26868681 #101
Fax : 011-26865206
msnrpcl@yahoo.com,

ms-nrpc@nic.in,

Sh P K Mishra

Member Secretary

North Eastern Regional Power Committee
NERPC complex

Dong Parmaw, Lapalang

Shilling-793006 Meghalaya

Ph: 0364-2534039

Fax:0364-2534040

Mob:9436163419

nerpc@ymail.com, b_lyngkhoi@yahoo.com,

Sh A Balan

Member Secretary

Western Regional Power Committee,
F-3, MIDC Area, Marol,

Opp. SEEPZ, Central Road,

Andheri (East),

Mumbai - 400 093

Mob.: 9483540528

Tel: 022-28221636

Epabx: 022-28200194-95-96#210
Fax:022-2837 0193

ms-wrpc@nic.in, ma_balan@hotmail.com,

Shri A.K. Bandopadhyay
Member Secretary

14, Golf Club Road, Kolkata -700 033
Tel: 033-24235016 (direct)

Mob.: 9433068533

Fax: 033 24221802, 24171358
mserpc-power@nic.in,

Addresses of SERCs/JERC

Joint Chief (Regulatory Affairs),

Forum of Regulators (FOR)

C/O Central Electricity Regulatory Commission
(CERC)

4th Floor, Chanderlok Building

36, Janpath, New Delhi 110 001

Tel: 91-11-23353503

Fax: 91-11-23753923 ,

dcra@cercind.gov.in,

Secretary,

Gujarat Electricity Regulatory Commission,
6" Floor, GIFT ONE

Road 5 C, Zone 5, GIFT City,
Gandhinagar — 382355

(Phone: 079 23602000, /9909943568

Fax No0.079-23602054/23602055
gerc@gercin.org,

chairman@agercin.org,

Secretary,

Madhya Pradesh Electricity Regulatory Commission
4™ & 5" Floors, Metro Plaza, E-5, Arera Colony,
Bittan Market, Bhopal 462 016

Ph: 0755-2464643/9425005834/2430158(fax)
Secretary.mperc@gmail.com,

Secretary,

Maharashtra Electricity Regulatory Commission

13" Floor, World Trade Centre No. 1
Cuffe Parade Colaba, Mumbai 400 005
Ph:.022-22163975 / 22163976 (Fax)
secretary@mercindia.org.in,
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Secretary Power etc

secy-power@nic.in, secy-mnre@nic.in, pan-batra@hotmail.com,
j.arora@nic.in, arun.verma@nic.in, chair@nic.in, singhvi.cea@gmail.com,
kkarya 2001@rediffmail.com, kk.arya58@gov.in, balwan72@nic.in,

ravi2658@yaho00.co.in, re cea@rediffmail.com, psmhaske@yahoo.com,
memberpscea@nic.in, somit.d@nic.in, somit.d@gov.in, aruncea@nic.in, pdsiwal@yahoo.com,
ashok1959@nic.in, ykashyap95@gmail.com, gulshannarang786@yahoo.co.in,

ceaopmwind@gmail.com, cerndcea@gmail.com, rstomer@nic.in, ceitcea@gmail.com,
itcea@nic.in,

Committee Members, MS RPCs

ceepnc@gmail.com, seremc@tnebnet.org, mssrpc@yahoo.com,
cesldctelangana@gmail.com, eeqgrid@tnebnet.orq, nerpc@ymail.com,
celd@gebmail.com, rajagunanidhi@yahoo.co.in, b_lyngkhoi@yahoo.com,
akvbhaskar@gmail.com, aeeremc@tnebnet.orq, msnrpcl@yahoo.com,
sldcmpjbp@gmail.com, mkumar@nhpc.nic.in, ms-nrpc@nic.in,
parbende@gmail.com, aknaik@seci.co.in, ms-wrpc@nic.in,
ce.ld@rvpn.co.in pcmaithani@nic.in, ma_balan@hotmail.com,
aks40aks@gmail.com, jethani.jk@nic.in mserpc-power@nic.in,
se.remc@rvpn.co.in, subir@powergridindia.com, anjansinha0l@ntpc.co.in,
cesldc@mahasldc.in, gchakraborty@posoco.in, secy@cercind.gov.in,
directoropn@tnebnet.orq, c.goutam62@gmail.com, cerc.ra@gmail.com,
ssmishra@ntpc.co.in, ms-wrpc@nic.in,
ma_balan@hotmail.com,

CEs of CEA

ceirpcea@yahoo.com

skrmohapatra@rediffmail.com

Ravindergupta cea@rediffmail.com

ravindergupta cea@nic.in

prabhatkureel@yahoo.co.in

prabhat.kureel@gov.in

I[dpapney@gmail.com

cegmceal@gmail.com

pranika30@yahoo.com

ajay.talegaonkar@gmail.com

ajay.talegaonkar@nic.in

ceaopmwind@gmail.com

nbnareshbhandari@gmail.com

Participants (fourth Meeting 13-06-217)

pan-batra@hotmail.com,
rajput.ashok@gmail.com,
I1sn262003 @yahoo.co.uk
snehabit@gmail.com
hoshiyarsingh393@gmail.oom
rakeshpanwarzero@gmail.com,
alokkimar73@gmail.com,
presh26d@gmail.com,

manoj sardana@yahoo.com,
neerajthdc@gmail.com
tarun.mukhija@seci.co.in,
aknaik@seci.co.in
kashish@powergridindia.com,
rajeshkumar@powergridindia.com,
gchakraborty@posoco.in,
ceirpcea@yahoo.com,

15



mailto:secy-power@nic.in
mailto:secy-mnre@nic.in
mailto:j.arora@nic.in
mailto:arun.verma@nic.in
mailto:chair@nic.in
mailto:singhvi.cea@gmail.com
mailto:kkarya_2001@rediffmail.com
mailto:kk.arya58@gov.in
mailto:balwan72@nic.in
mailto:ravi2658@yahoo.co.in
mailto:re_cea@rediffmail.com
mailto:psmhaske@yahoo.com
mailto:memberpscea@nic.in
mailto:somit.d@nic.in
mailto:somit.d@gov.in
mailto:aruncea@nic.in
mailto:pdsiwal@yahoo.com
mailto:ashok1959@nic.in
mailto:ykashyap95@gmail.com
mailto:gulshannarang786@yahoo.co.in
mailto:ceaopmwind@gmail.com
mailto:cerndcea@gmail.com
mailto:ceitcea@gmail.com
mailto:itcea@nic.in
mailto:ceepnc@gmail.com
mailto:cesldctelangana@gmail.com
mailto:celd@gebmail.com
mailto:akvbhaskar@gmail.com
mailto:sldcmpjbp@gmail.com
mailto:parbende@gmail.com
mailto:ce.ld@rvpn.co.in
mailto:aks40aks@gmail.com
mailto:se.remc@rvpn.co.in
mailto:cesldc@mahasldc.in
mailto:directoropn@tnebnet.org
mailto:seremc@tnebnet.org
mailto:eegrid@tnebnet.org
mailto:rajagunanidhi@yahoo.co.in
mailto:aeeremc@tnebnet.org
mailto:mkumar@nhpc.nic.in
mailto:aknaik@seci.co.in
mailto:pcmaithani@nic.in
mailto:jethani.jk@nic.in
mailto:subir@powergridindia.com
mailto:gchakraborty@posoco.in
mailto:c.goutam62@gmail.com
mailto:ssmishra@ntpc.co.in
mailto:mssrpc@yahoo.com
mailto:nerpc@ymail.com
mailto:b_lyngkhoi@yahoo.com
mailto:msnrpc1@yahoo.com
mailto:ms-nrpc@nic.in
mailto:ms-wrpc@nic.in
mailto:mserpc-power@nic.in
mailto:anjansinha01@ntpc.co.in
mailto:m.dayalan@nic.in
mailto:cerc.ra@gmail.com
mailto:ms-wrpc@nic.in
mailto:rajput.ashok@gmail.com,
mailto:hoshiyarsingh393@gmail.oom
mailto:rakeshpanwarzero@gmail.com,
mailto:alokkimar73@gmail.com,
mailto:presh26d@gmail.com,
mailto:manoj_sardana@yahoo.com,
mailto:neerajthdc@gmail.com
mailto:tarun.mukhija@seci.co.in,
mailto:aknaik@seci.co.in,
mailto:kashish@powergridindia.com,
mailto:rajeshkumar@powergridindia.com,
mailto:gchakraborty@posoco.in,
mailto:ceirpcea@yahoo.com,

ceso@bbmb.nic.in
dirpr@bbmb.nic.in
jdpse@dere.gov.in
jdtf@dere.gov.in
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mkumar@nhpc.nic.in,
directore@gmail,com,
skvijay012 @gmail.com,
shilpadce@yahoo.com,
vikramsinghfms@gmail.com,
ceirpcea@yahoo.com,
makpsingh@yahoo.com,
id.gaur@gmail.com

smyash.ayush.verma@gmail.com,

Idparpney@gmail.com,

venkat talluri@nic.in

anjansinha01@ntpc.co.in,
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