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Foreword

Piyush Goyal

Minister of State

Power, Coal and Renewable Energy

Government of India

Electricity consumption is one of
the most important indices for
measuring the development level
of a nation. The Government of
India is committed to improving the
quality of life of its citizens by
ensuring adequacy of electricity
availability. The aim is to provide
each  household access to
electricity, round the clock. The
6Power for AlIlGSd
step in this direction.

West Bengal, which stands for its
cultural heritage, folk traditions, is
a land of literary stalwarts and
diverse natural beauty. The State
not only contributes to 6.51% of
I ndi BRbstis@lsohome tothe
social and cultural wealth of the
nation.

AT ST

Government of India

This joint initiative of Government of
India and Government of West
Bengal aims to further enhance the
satisfaction levels of the consumers
and improve the quality of life of
people through 24x7 power supply.
This would lead to rapid economic
development in primary, secondary
& tertiary sectors resulting in
inclusive development of the State.

| compliment the State Government
and wish them all the best for
implementation of this program. The
Government of India will
complement the efforts of
Government of West Bengal in
bringing uninterrupted quality power

to each household, industry,
commercial business, small &
medium enterprise and

establishment, any other public
needs and adequate power to
agriculture consumer as per the
Stated policy.



Foreword

Mamata Banerjee
Chief Minister

West Bengal

West Bengal is the cultural capital of
India, representing  progressive
values bounded with rich traditions
and a promising landscape for
growth. One of the key elements of
growth and mass development is the
availability of electricity to light up the
dreams of millions of citizens of the
State.

The electricity sector has been of
great significance to the State
Government. The State Government
has already taken initiatives to
increase the electricity access in
leaps and bounds and has added
nearly 80 Lac consumers over the last
4 years. The State is committed to live
up to the challenges and extend
electricity access to the remaining
unconnected households and provide
all the households with 24X7
electricity.

Government of
West Bengal

The utilities in West Bengal have
already lined up various programs of
investments to achieve the
objectives of the 24X7 Power for All
Program.

The State Government will provide
all necessary support to the power
utilities in achieving the various
milestones and targets outlined in
this PFA Roadmap.

I would like to thank the Government
of I ndi a, Honobl e
Honodobl e Union Min
Power, for supporting West Bengal
towar ds i mpl ement
for All &6 progr am.



Government of India

24 X7 Power for All Program for West Bengal will be
implemented by the Government of West Bengal
with active support from the Government of India.
The Program aims at providing 24X7 supply to all
electricity consumers and providing electricity
access to all unconnected households in the State.

The Government of West Bengal shall continue to
support the power sector through targeted capital
subsidy schemes aimed at supporting the poor and
marginal consumers and elimination of regional
disparities in the State.

The State Government is committed to support the
utilities and other development agencies engaged
in the power sector in implementation of the various
measures and targets considered in the PFA
Roadmap.

The State Government will put in place appropriate/
suggested State level governance mechanisms for
periodic review and monitoring of the PFA
Roadmap implementation.

Jyoti Arora, IASjl}-f’H’L/
Joint Secretary )"fg

Ministry of Power
Government of India

Joint Statement

Government of
West Bengal

This PFA Roadmap document highlights all-
encompassing power sector interventions including
generation, transmission, distribution, renewable
energy and energy efficiency/ DSM measures
proposed to be implemented during FY16 to FY19.

The Ministry of Power, Gol would supplement the
efforts of State on various issues to be dealt with at
the Central Government level including those listed
in this document. The MoP, Gol shall also endeavor
to support the State in availing concessional
financing arrangements for power utilities in the
State.

The State Government shall endeavor to support
utilities in improving/ maintaining their financial
sustainability and credit worthiness.

The Central and State Governments would meet
regularly over the next three years to review and
monitor the progress on the rollout plan and strive
to achieve the objectives of the program by taking
the necessary steps as envisaged in the PFA

Roadmap.

Principal Secretary

Department of Power and Non-Conventional Energy
Sources

Government of West Bengal
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Abbreviation Full Form

ARR Aggregate Revenue Requirement

AT&C Aggregate Technical & Commercial

BPL Below Poverty Line

CAGR Compound Annual Growth Rate

CKM Circuit Kilometers

CoD Commercial Operation Date

DDG Decentralized Distributed Generation

DDUGJY Deendayal Upadhyaya Gram Jyoti Yojana

DPR Detailed Project Report

DSM Demand Side Management

DT/ DTR Distribution Transformer

EBIDTA Earnings Before Interest Depreciation Taxes and Amortization

ECBC Energy Conservation Building Code

EE Energy Efficiency

EPC Engineering, Procurement and Construction

EPS Electric Power Survey

ER Eastern Region

FY Financial Year

Gol Government of India

GSSs Grid Substation

GWp Giga Watt Peak

HH Household

IPDS Integrated Power Development Scheme

IPP Independent Power Producer

ISTS Inter State Transmission System

LED Light-emitting Diode

LILO Loop In Loop Out
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MoC Ministry of Coal

MoEF Ministry of Environment & Forests, Government of India
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Abbreviation Full Form

MoP Ministry of Power, Government of India
MU Million Unit of Electricity (in KWh)
MVA Mega Volt Ampere
MW Mega Watt
NAD Need Assessment Document
NESCL NTPC Electric Supply Company Limited
NHPC National Hydroelectric Power Corporation
NTPC National Thermal Power Corporation
O&M Operation & Maintenance
PAT Profit After Taxes
PBT Profit Before Taxes
PFA Power For All
PFC Power Finance Corporation
PGCIL Power Grid Corporation Of India Limited
PLF Plant Load Factor
PMA Project Monitoring Agency
PPA Power Purchase Agreement
PPP Publici private Partnership
PSS Power Sub-station
R&M Renovation & Modernization
RE Renewable Energy
REC Rural Electrification Corporation
RGGVY Rajiv Gandhi Grameen Vidyutikaran Yojana
ROW Right of Way
RPO Renewable Energy Purchase Obligation
SCADA Supervisory Control and Data Acquisition
SHR Station Heat Rate
SLDC State Load Dispatch Center
SPV Special Purpose Vehicle
T&D Transmission & Distribution
TBCB Tariff Based Competitive Bidding
ToR Terms of Reference
TPS Thermal Power Station
UMPP Ultra Mega Power Project
USTDA US Trade & Development Agency
WBERC West Bengal Electricity Regulatory Commission
WBSEDCL West Bengal State Electricity Distribution Company Limited
WBPDCL West Bengal Power Development Corporation Limited
WBREDA West Bengal renewable Energy Development Agency
YoY Year on Year
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1. Executive Summary

1.1. Introduction

24x7 Power for All (24x7 PFA) is a joint initiative of
the Government of India (Gol) and State
Governments, aiming to achieve 24X7 availability
of reliable power to all households, industrial,
commercial and all other electricity consuming
entities by the end of FY19. This documents sets a
roadmap to achieve the underlying objective of the
PFA Program in the State of West Bengal.

Situated in the eastern part of India, West Bengal
shares its borders with Jharkhand, Bihar, Odisha,
Sikkim and Assam. The State also shares
international borders with Nepal, Bhutan and
Bangladesh.

The State has five distribution licensees viz.
WBSEDCL, CESC, DPL, DPSC and DVC.

1.2. Power supply scenario

West Bengal is the 10th largest consumer of
electricity accounting for nearly 4.38% of total
energy consumption in India. Owing to significant
improvement in power supply, the State witnessed
only 0.5% energy shortfall in FY15, which is
considerably lower than the national average
energy shortfall of 3.6%. In terms of peak power
requirement as well, the State has performed
significantly better than the national average, as the
peak deficit has been below 1% over the last 4
years.

Considering the State has already achieved
significant level of electrification over the past 5
years, the remaining urban and rural consumers are
likely to be connected by FY17. As on Oct 2015, the
number of un-electrified HHs stands at 7,47,410.
Further, the utilities in the State are already
supplying 24X7 power to all categories of
consumers.

The energy sales for WBSEDCL is expected to

increase by about 20%, from 22,509 MUs in FY15
to 26,955 MUs in FY19.

Deloitte

Similarly, for other utilities the expected growth in
sales varies from 5-8%. At the State level, the
overall energy requirement is projected to grow
from existing 52,358 MU in FY15 to 62,926 MU in
FY19, representing an annual growth of 5% during
the period. This translates into increase in peak
demand from existing 7,544 MW in FY15 to 11,172
MW in FY19.

1.3. Generation plan

West Bengal 6s power demand i s
Statebs rcawrs.sdhe Stateds own
sources from WBPDCL, WBSEDCL and DPL

contribute to more than 64% of the total installed

capacity in the State. WBPDCL with 4,364 MW of
installed capacity contributes

generation capacity. WBSEDCL owns thirteen
hydro power plants totaling 1,067 MW except
Rammam (51 MW) and Purulia Pumped Storage
Plant (900 MW), all the plants are under 25 MW
capacity.

Upcoming State Sector generation capacity
addition mainly comprises of WB P D C 1,600 MW
Sagardighi power plant, of which 500 MW has been
recently commissioned. Further, another 300 MW
from Hydro power plants in Bhutan and about 387
MW from Central Generating Stations are expected
to be available to WBSEDCL by FY19. These
capacity additions would result in increase in
allocated capacity to 10,131 MW by FY19 which will
increase peak power availability to 7,798 MW. As
the peak demand of WBSEDCL in FY19 is
expected to be 6,351 MW, the projected peak
availability shall be sufficient to meet the expected
demand.

Other utilities like CESC, DPL, DPSC and DVC
have arranged for sufficient capacity to cater to the
increase in demand during the period FY16 to
FY19.

1.4. Transmission plan

WBSETCL operates and maintains a transmission
network of 12,042.54 ckt. kms of Extra High Voltage
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Transmission lines along with 113 sub-stations
(400/220/132/66 kV) having total transformation
capacity of 23,580.8 MVA as on 31.03.2015, spread
over the entire stretch of the State of West Bengal.
In accordance with the 5 year long term rolling
transmission system investment plan, WBSETCL is
working on a number of transmission projects. 42
new substations proposed for addition during the
period FY16 to FY19. Out of the 42 proposed
substations, ongoing schemes for 12 sub-stations
and 1,025.5 kms of transmission lines are
scheduled to be completed progressively by FY16
and FY17. Approved schemes for 18 sub-stations
and 399.6 kms of transmission lines are to be
completed progressively from the year FY17
onwards. The remaining schemes are being taken
up for approval and necessary funding
arrangements by the WBSETCL.

With regards to the inter-state transmission
systems connecting West Bengal to the ER and the
rest of the country, expansion of network is under
progress. PGCIL has proposed to add about 3,863
ckm (1,000ckm i 765 kV & 2,863 ckm i 400 kV) of
ISTS lines and augmentation of about 9,435 MVA
transformation capacity including two new
765/400kV substations (Jeerat - 3000 MVA and
Medinipur 1 3000 MVA) and two new 400/220 kV
substations (Rajarhat i 1000 MVA and Alipurduar
i 630 MVA) in West Bengal. The proposed capacity
additions are sufficient to cater to the requirement
of State.

1.5. Distribution plan

The distribution companies in the State have
prepared plans for capacity addition to cater to the
growing demand of the State. WBSEDCL has
proposed to invest about Rs. 9,056 Cr. during FY16
to FY19. This includes Rs. 7,108 Cr from IPDS and
DDUGJY schemes. The proposed investments are
targeted towards feeder segregation, reduction of
technical and commercial losses etc.

CESC has proposed a capital expenditure of Rs.
4,046 Cr including Rs. 373.73 Cr proposed under
IPDS for implementing reliability and strengthening
works in its supply area.

Deloitte
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DPL has proposed a capital expenditure plan of Rs.
Rs. 58.26 Cr under IPDS for implementing reliability
and strengthening works in its supply area. The
utility expects the balance funds (40%) to be made
available through State Government.

The proposed capacity additions by WBSEDCL will
increase its PSS to 660 in FY19 from 525 in FY15.
Similarly, the addition in lines is expected to
improve the HT.LT ratio from existing 1:1.78 to
1:1.57. These investments along with actions to
curb commercial losses will facilitate the utility to
achieve the targeted AT&C loss of 22.5% by FY19.

1.6. RE and EE

We s t B e RemewhbiesEnergy (RE) sources
mostly comprise of Small and Mini Hydro power
generation sources in the North Bengal region. The
state utility, WBSEDCL, is also procuring
renewable energy from other sources to fulfill its
RPO requirements. Similarly, CESC is also
procuring renewable energy to meet its RPO
requirements. A total of 545 MW of additional RE
capacity is expected through Ultra Mega Solar
Parks in Purba Mednipur, Bankura and Paschim
Mednipur.

The State is undertaking implementation of DELP,
LED street lighting, promotion of star rated
equipment and various other programs under EE/
DSM initiatives.

1.7. Financial sustainability

Considering that the WBERC will allow for tariff
increases for liquidation of regulatory assets, the
state utility (WBSEDCL) may not require a tariff hike
due to investments proposed under the PFA
Roadmap. Further, as the investments in network
are mainly through the capital grants provided by
Central and State Governments, there is negligible
effect on Cost of Supply due to these investments.

WBSEDCL may need to focus on the achievement
of loss reduction targets envisaged in the PFA
Roadmap to meet its financial targets. If WBSEDCL
reduces the AT&C losses from current level of 29%
to 22.5% by FY19, the projected PAT for FY19 is
Rs. 40 Cr.
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2. Background

2.1. The State of West Bengal

Situated in the eastern part of India, West Bengal
shares its borders with Jharkhand, Bihar, Odisha,
Sikkim and Assam. The State also shares
international borders with Bangladesh, Bhutan and
Nepal. It is the 14th largest state in terms of area
and 4th largest in terms of population. The key
highlights of the State are presented in Table 1.

West Bengal is
GSDP1, being the largest producer of rice (share of
27.8%, 15.4 million tonnes in 2014-15) and second
largest tea producer in India (share of 27.8%, 329.3
million Kg). Further, the capital city of Kolkata is
known to be the prime center for India's jute
industry, with the State accounting for 79.6% of
India's total jute production. West Bengal is also a
leading exporter of leather and has about 500

| shatkingelnsof s i x t

Government of
West Bengal

In terms of mineral production, the State of West
Bengal stands third largest state accounting for
1/5th of total mineral production of the country.

Agriculture accounts for nearly 18.8% of the
GSDP2, while tertiary sector has the highest
contribution of 60.2% in GSDP. The manufacturing
sector has lowest share of ~15% in GSDP and as
compared to primary and tertiary sector growing at
%AGFlz of 10.8% and 12.1%, respectively over the
&5t decAde gn%ir?g Y15, the secondary sector has
witnessed a slower growth at 7.7% only.

Over the last decade the State has witnessed a
burgeoning economy, with GSDP at constant prices
growing at a CAGR of 5.48%, which is slightly
higher than the national average of 5.43%.
However, despite being rich in mineral and natural

wealt , the Statebds per
550% . 0 Il.ndi_ads Ieabt er.
loweér than the nStlonaI average, as can be seen’in

s Figtur% pn

tanneries accounting for
goods exports. Nearly 22-25 % o f I ndi abd
activity is undertaken in Kolkata.

Table 1: Key Highlights of State: West Bengal

Parameter ’ Information ‘

Year of Creation 1947, Final Reorganization in 1956

40,782 Villages (Census 2011)

Population & | Total Population at 9,13,47,736 as per 2011 census
Demographics 1 68% Rural, 32% Urban
1 Decadal population growth: 13.93%
Area 88,752 square kilometers (2.67% of country)
1  Forestcoveri 15.52%
Total cropped areai 62%
Administrative Set-up 1 3 Divisions i Burdwan, Jalpaiguri and Presidency division
20 Districts
1 68 sub-divisions
1 375 Towns
1
1

Natural Resources Crude oil 7952 TMT (Energy Statistics 2015)

1 US $ 132.86 billion in 2014-15, source: www.ibef.org
2 Contribution of primary sector in GSDP is 24.9% in FY15

Deloitte.
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Parameter Information

Coal 31.32 MT (Energy Statistics 2015)
Natural gas 0.6 mmscmd (MoP&G)

Neighboring States

North: Sikkim

West: Bihar and Jharkhand
East:: Assam

1  South: Odisha

= =4 = =& =4

HHs As per Census, 2011 Total 2,00,67,299 HHs (55.7% Electrified)
1 Rural 1,37,17,186 (41.5% Electrified)
1 Urban 63,50,113 (86.4% Electrified)
As per Survey by WBSEDCL in its licensee area (31.10.2015)
Total HH: 1,95,03,531 (96.17% Electrified)
Rural HH : 1,31,53,418 (94.32% Electrified)
Urban HH : 63,50,113 1 WB as a whole, WBSEDCL i 29,14,655 (100% Electrified )
Figure 1: Per Capita |ncomeWest Bengalv National Average
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The demographic division of West Bengal is almost
in line with the national average, with share of rural
population being around 68% and urban at 32% for

FYO05
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the Country. The district-wise share of rural and
urban population in West Bengal is highlighted in
Figure 2.
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Figure 2: District Wise Urban and Rural Divide: No. of HHs (2011 Census)
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West Bengal has achieved 100% Vvillage
electrification albeit the access to electricity in rural
areas is only limited to 42% HHs (2011 Census). As
can be seen in Figure 2, electrification in about 6
districts was only to the extent of 1/3rd of total rural
HHs, while urban electrification in most of the
districts was beyond 80% in 2011.

2.2. West Bengal power sector at a
glance

Power sector in West Bengal is characterized by
restructured State Electricity Board, presence of
multiple distribution utilities, including privately
owned and those owned by State and Central
Governments. All five distribution utilities have their
own power generation plants/ sources. The State
has been amongst the few to successfully
implement the power sector reforms and the
financial statements of the distribution utility
(WBSEDCL) reflect that it has garnered profits over
the last few years.

The process of reforms in power sector in West
Bengal began in 2005, with restructuring of
erstwhile West Bengal State Electricity Board
(WBSEB) into the following Transmission and
Distribution utilities in 2007:

Deloitte

a) West Bengal State Electricity Distribution
Company Ltd. (WBSEDCL) i Distribution
Company

b) West Bengal State Electricity Transmission
Company Ltd. (WBSETCL) (Transmission
Company)

The generation function of erstwhile state utility has
been organized under a separate entity, West
Bengal Power Development Corporation Ltd.
(WBPDCL). Established in 1985, WBPDCL is
responsible for thermal power generation in the
State, while hydro generation was being
undertaken by the then WBSEB till the time of
unbundling and currently transferred of hydro
assets to WBSEDCL.

Power distribution is also carried out by 4 other
licensees in the State, apart from WBSEDCL which
supplies power to nearly 1.84 Cr consumers in the
State (as on Sep, 15).

The State regulatory commission, West Bengal
State Electricity Regulatory Commission (WBERC)
was established in year 1999 by the State
Government under Section 17 of the Act 14 of 1998,
and the Commission consists of three Members
including the Chairperson. The key highlights of the
power sector in the State are presented in Table 2.
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Table 2: West Bengal Power Sector at a Glance

Aspect Key Highlights

As compared to national figures, the State has had lower demand and supply deficit. The FY15
power supply position is shown in the table below (CEA Figures):

Iltem Peak (in MW) Energy (in MUs)
Demand Supply
Position Demand/Requirement 7,544 46,157
Availability 7,524 45,909
Surplus/(Deficit) (20) (248)
West Bengal Power Development Corporation Ltd., is the state generating company, owning
and operating thermal power generating stations. In addition to WBPDCL, remaining thermal
power generating capacity is owned and operated by private players viz. CESC,HEL, IPCL and
central generating stations owned by NTPC, NHPC and DVC etc. and also some IPPs (MPL,
APNRL etc.).
(As per CEA)
Generation Mode Thermal Hydro RE Total (MW)
State 5,320 977 92 6,389
Private 1,941 0 40 1,981
Central 922 271 0 1,194
Total 8,183 1,248 132 9,564

West Bengal State Electricity Transmission Company Ltd. (WBSETCL) is the State
Transmission Utility, responsible for developing and operating transmission systems in the
State. An overview of inter and intra-state transmission system available to the state is provided
in the table below:

Mode Voltage MVAs

400 kV 3,780
Transmission

Intra-state 220 kV 9,880
132 kV 9,674.5
66 kV 246.3
400/220 kV 4,595

Inter-state
220/132 kV 890

There are 5 distribution utilities operating in the State, with 2 being private licensees, 2 owned
by State Government and one owned by Central Govt., as detailed below:

T  WBSEDCL - West Bengal State Electricity Distribution Company Limited is a
State Govt. owned utility responsible for electricity distribution in the State with
consumer base of about 1.53 Crore.

1 CESC i CESC Limited is a fully integrated private utility, owning and operating
distribution system with total area of 567Sq. Km in Kolkata and Howrah, serving over

Distribution
29 lac consumers.

1 IPCL (Formerly DPSC)i India Power Co. Ltd. is a privately owned utility which owns
and operates distribution system in region spread over 618 Sg. Km in coal rich
Asansol and Raniganj area.

1 DPL i Durgapur Projects Ltd. is a State Govt. owned integrated power utility
responsible for supplying electricity in the limited geographical area of Durgapur,
operating in area of 125 Sq. Km.

Deloitte.
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Aspect Key Highlights

1 DVC i Damodar Valley Corporation is a Central Govt. owned utility, supplying
power at 33kV level and above in the DVC command area spanning across the State
of West Bengal and Jharkhand. Nearly 40% of sales of DVC are in the state of West

Bengal.

Parameters Unit WBSEDCL DPL CESC IPCL

33 kV Lines ckm 13,926 79 1,479 133
11 kV Lines ckm 150,946 386 6,346 752
LT Lines Ckm 291,092 960 12,554 19
33/ 11 kV S/Stn No. 517 2 108 14
33/ 11 kV S/Stn MVA 7,681 948 3,454 349
DTs No. 199,289 535 7,906 57
DTs MVA 9361.5 104 2,650 9

The financial position of state owned distribution utility (WBSEDCL) has improved considerably
over the last few years with WBSEDCL being able to remain profitable for the last 6 years.

Favorable tariff structure with recognition of regulatory deficit have contributed to profitability of

Financial Position the Uilty.

CESC, the largest private power distribution utility in the State has also been profitable by
efficiently managing its operations.

Deloitte.
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3. Power Supply Scenario

3.1. Power supply position

West Bengal is the 10th largest consumer of
electricity accounting for nearly 4.38% of total
energy consumption in India. Owing to significant
improvement in power supply, the State witnessed
only 0.5% energy shortfall in FY15, which is
considerably lower than the national average
energy shortfall of 3.6%. In terms of peak power
requirement as well, the State has performed
significantly better than the national average, as the
peak deficit has been below 1% in the last 4 years
as evident in Table 3 below.

Table 3: Peak demand vs Availabilityas per CEA
(MW and %age)

Particulars FY12 FY13 FY14 FY15

Peak
Demand 6,592 7,322 7,325 7,544
(MW)
Peak
Available 6,532 7,249 7,290 7,524
(MW)
Peak
Shortage 0.9% 1.0% 0.5% 0.3%
(%)

One of the key objectives of PFA program is to
provide 24X7 electricity to all consumers, on which
the State has performed well, as WBSEDCL and
other distribution utilities are maintaining 24X7
supply to all connected consumers, including rural
areas. The supply hours for both rural and urban
areas are 24 hours and currently there are no load
restrictions being imposed anywhere in the State.

The utilities have also been able to adequately cater
to the seasonal change in demand. The month on
month energy shortfall and peak deficit during FY15
has been lower than 1.0%, as depicted in Figure 4

As mentioned earlier, there are five (5) distribution
licensees engaged in supplying electricity to the
consumers of West Bengal. Amongst the 5 utilities,
WBSEDCL being the State owned entity, is

Deloitte

responsible for providing electricity to all domestic
consumers across State, except Kolkata (CESC).

As evident from Figure 3, out of the total energy
sales of 41,065 MU in FY15, WBSEDCL accounted
for nearly 55%. This was followed by CESC, which
supplies power to the regions of Kolkata and
Howrah and accounted for nearly 22% of energy
sales in the State. DVC contributed to 17% of sales
and supplies mainly to industrial consumers and
other distribution licensees in the State. In terms of
consumers, the other State owned utility, DPL
supplies mainly in the limited geography of
industrial township of Durgapur and residential
colonies thereof, accounting for nearly 4% of
energy sales in the State. The other privately owned
utility, DPSC supplies power to the regions of
Asansol and Raniganj coal producing area, largely
to industrial consumers and accounts for nearly 2%
of the total sales.

Figure 3: Share of distribution utilities by sales

(MU. FY15)
DVC,
6,848,

DPL, 17% WBSEDCL,
1,824, 22,500,
4% & 55%

IPCL,
878, 2%
CESC,
9,006,
22%

In terms of energy sold to different categories of
consumers, WBSEDCL accounts for over 2/3rd of
total domestic sales and about 41% of total
industrial sales in the State. Majority, nearly 61% of
the total sales in the State to commercial
consumers pertains to WBSEDCL. DVC has
second largest share (38.3%) of energy sales to
industrial consumers, followed by CESC (8.0%)
and DPL (7.9%). DVC supplies most of its power to
HT industrial consumers having a load of 1 MVA
and above. DVC also supplies energy to
WBSEDCL (2% of energy sold) and DPSC (11.6%
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Figure 4: Peak and Energy Defidt (FY 15, CEA)
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of energy sold) at various interconnection points. It
is pertinent to mention that WBSEDCL is the sole
supplier of electricity to nearly 2.41 Lac agricultural
consumers, accounting for nearly 6.63% of its total
sales during FY15. The share of different utilities in
total sales is shown in Figure 5

Out of the total 1.84 crore domestic consumers in
the State, WBSEDCL supplies electricity to nearly
83% of total, followed by CESC (16.5% share) and
DPL (0.31% share). The details of category wise
consumers served by different utilities is presented
in Table 4.

Itis pertinent to mention that all 4 utilities, other than

Peak demand, availability (MW) and deficit (%)
1.20% 8,000

7,000
6,000
5,000
4,000
3,000
2,000
1,000
0

1.00%
0.80%
0.60%
0.40%
0.20%
0.00%

’\b( '\b( '\b( '\b( \b( '\b( '\b(

& \\rzﬁ SUENIRE PR

R O\”‘ {\\@ *6\(0
& @

= Peak DemandMW) Peak Met(MW)

=@ Peak Deficit(%)

geography, have achieved 100% electrification and
24X7 power availability. Thus, the significance of
PFA program increases for WBSEDCL, which is
operating across the State and is yet to achieve
100% electrification and 24X7 supply to its
consumers. Accordingly, the projections of latent
energy requirement from existing HHs and
additional energy requirement from newly
constructed HHs and newly electrified HHs have
been prepared keeping WBSEDCL in focus. It is
expected that the un-electrified HHs and newly
constructed HHs shall be provided electricity
access by WBSEDCL and the required T&D
infrastructure shall be developed within the next
four years.

WBSEDCL, operating within their limited
Figure 5: Sales mix oflWBSEDCL (MU, FY15)

23,724 23,666

25,000 21853 22,509
20,438 '

20,000 .

oo g m -

10,000

i FY11 FY12 FY13 FY14 FY15
Other 4,122 4,102.00 4,578 4,475 1,943
m Agriculture/ Irrigation 1,804 1,296.00 1,245 1,183 1,492
® Commercial 2,476 2,969.00 3,065 3,127 3,457
Industrial 6,689 7,412.00 7,612 7,467 7,154
m Domestic 5,347 6,074.00 7,224 7,414 8,463
total 20,438 21,853 23,724 23,666 22,509
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Table 4: Category wise number of consumers served by utilities in West Bengal as on Sep, 2015

Consumer
Category WBSEDCL (No.) L(NO')

DPSC (No.) DPL (No.) DVC (No.)

3.2. Methodology for demand

projections

In line with the objective of PFA program, to provide

24X7 power to all HHs, the demand projection has

been done separately for electrified and un-

electrified rural and urban HHs. whereas, for rest of

the consumer categories a growth rate based on

WBSEDCLO6s estimation of
along with a review/ validation with the past trend

has been considered. The following steps detail out

the approach adopted for estimation of energy

requirement.

Estimation of rural and urban electrified and un-
electrified HHs

The estimated urban and rural HHs as per survey
by WBSEDCL in its licensee area along with the
status of electrification as on October 31, 2015 is
provided in Table 5.

Table 5: Estimated Un-electrified Householdsin WB
area(As on 31.10.2015)

=y

Particulars Urban | RUIE \ Total
Total HHs 63,50,113 | 1,31,53,418 | 1,95,03,531
Electrified 63,50,113 | 1,24,06,008 | 1,87,56,121
Balance

(covered 0 7,47,410 7,47,410
under PFA)

Estimation of energy requirement from HHs

The energy requirement from domestic category
consumers (HHs) has been estimated using the
end use method under the following broad
categories:

a) Latent demand from existing HHs on
account of increase in specific consumption
(kwh/HH/day) for each of the electrified HH
due to life style advancements and natural
growth;

b)  Additional
electrification of un-electrified HHs;

energy requirement due to

Deloitte.

Domestic 16,068,073 2,475,182 834 45,964 NIL
Industrial 96,909 65,107 788 356
Commercial 1,192,000 361,357 299 5,665 NIL
Other 1,93,038 18,399 0 581 2 Licensees
Total 17,356,982 25,58,688 192121 52,566

c) Additional energy requirement due to

construction of new urban and rural HHs;

Latent demand growth from already electrified HHs
has been estimated based on expected increase in
consumption levels in accordance with the
objectives of the PFA program. Since the
consumers in State already have access to 24X7
e(leectricit);( an% \(/:vitth éhg pro (_JrseOdWDFLhP program,
per HH "per day consumption’ may not see a
significant increase. |
consumption levels due to lifestyle changes, which
are expected to increase per HH per day
consumption. The average per HH per day
consumption of rural and urban HHs has been
considered based on the consumption trend and
expected impact of DELP program is detailed in
Table 6.

Table 6: Per HH per day consumption for
WBSEDCL (kWh)

Particulars FY16 FY17 ‘ FY18 FY19
Rural 1.06 1.28 1.50 1.72
Urban 3.14 3.36 3.58 3.80

Considering the State has already achieved
significant level of electrification over the past 5
years, the remaining urban and rural consumers are
likely to be connected by FY17, as detailed in Table
7 the corresponding energy requirement from newly
connected HHs is estimated based on per HH per
day consumption as listed in Table 6.

The increase in new rural and urban HHs has been
estimated based on the past CAGR of 3.38% and
2.08% for urban and rural areas respectively, based
on census data. The corresponding energy
requirement from new HHs is estimated based on
the estimated per HH per day consumption.

Estimation of energy requirement from other
consumer categories

The energy requirement projections from other
consumer categories have been done based on
projections of WBSEDCL.
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includes proportion of the retail sales and in future this is

Table 7: Year wise electrification planfor WBSEDCL (HH Nos) FY 15 to FY 19

expected to reduce. Due to this the overall sales to
other than domestic category is expected to reduce
from FY17 onwards.

Particulars FY15 (A) FY16

Urban

Opening Un-electrified HHs 0 0 0 0 0
Electrification of Newly Constructed HHs 92,612 92,612 92,612 92,612 92,612
((E)Isgg;z;aélfogYoISI§X|stlng UE HHs 0 0 0 0 0
Balance Un-electrified HHs 0 0 0 0 0
Rural

Opening Un-electrified HHs 39,86,110 21,86,110 1,66,110 0 0
Electrification of Newly Constructed HHs 2,47,659 2,47,659 2,47,659 2,47,659 2,47,659
(g'gggiiﬂsagf"g\(olfs'?i“i”9 UE HHs 18,00,000 |  20,20,000 1,66,110 0 0
Balance Un-electrified HHs 21,86,110 1,66,110 0 0 0

Figure 6: Projected Energy sales for HH and Other categories (MUfor WBSEDCL

30,000 25301 25993
25000 22,509 22992  _e 2
° )
20,000
15,000
10,000
5,000
FY FY FY FY
15 16 17 18
H Energy Req from Newly Constructed HH 303 573 897
® Energy Req from Electrification of UE HH 1,084 - -
m Energy Req of Existing HH 8,463 7,735 8,911 10,087

m Other than Domestic
e Total Energy

14,046 = 13,870
22,509 22,992

15,817 = 15,009
25,301 25,993

Fiaure 7: Rural Vs Urban Sales (MU)for WBSEDCL

15,000
9,121
10,000
5,000
FY 16
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9,484

FY 17

mRural mUrban eTotal

10,984

FY 18

26,955
o,

FY
19

1,276
11,263
14,416
26,955

12,539

FY 19
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3.3. Demand projections i1 WBSEDCL

Based on above steps, the energy sales for
WBSEDCL is expected to increase by about 20%,
from 22,509 MUs in FY15 to 26,955 MUs in FY19,
as presented in Table 8. Owing to electrification of
nearly 38 lac un-electrified HHs and increase in
HHs in the State, the share of energy sales to
domestic consumers is expected to increase from
37.6% in FY15 to nearly 44% in FY19.

It can also be observed from Figure 6, despite an
increasing growth trajectory, the share of energy
requirement from other than domestic category
consumers is expected to reduce from 62% in FY15
to 56% in FY19, impacting the sales mix of the
utility.

The share of energy requirement from urban and
rural HHs is projected to grow significantly in the
future due to the quantum leap in the access to
energy in rural areas. The share of rural HH sales
in the sales to domestic consumers, which stands
at 38% in FY15 is expected to increase to 44% in
FY19 as can be seen in Figure 7. As presented in
the Table 8, the energy requirement of WBSEDCL
is likely to increase from 32,184 MU in FY15 to
34,925 MU, with reduction in AT&C losses from
present 29.8% to 22.5% in FY19. The projected
energy requirement translates into increase in peak
demand from 5,321 MW in FY15 to 6,351 MW in
FY19.

ne
@

Government of
West Bengal

3.4. Demand projection i Other

utilities
The projected energy requirement and peak
demand for other distribution licensees, as
estimated by the respective licensees is presented
in Table 9. It may be important to note that other
utilities have projected the energy requirement
based on the historical growth rates.

3.5. Overall demand projection i
State

At the State level, the overall energy requirement is
projected to grow from existing 52,358 MU in FY15
to 62,926 MU in FY19, representing an annual
growth of 5% during the period. This translates into
increase in peak demand from existing 7,544 MW
in FY15 to 11,172 MW in FY19. It is important to
note that the projections for peak demand are done
considering the total energy requirement by all
utilities and the average load factor as achieved in
last two years. Additionally, an improvement in
Load Factor is assumed to accommodate the
impact of DSM measures planned by the utilities.

The projected energy requirement and peak
demand up to the period FY19 are expected to
remain slightly lower than the 18th EPS projections.
A comparison of the projected figures under the
PFA Roadmap vis-a-vis the 18th EPS is shown in
the bar chart in Figure 8.

Table 8: Energy Requirement& Peak Demand Projections- WBSEDCL

Particulars ‘ Units FY15 (A) FY16 FY17 ‘ FY18 FY19 ‘
Energy requirement/ Sales MU 22,509 22,992 25,301 25,993 26,955
AT&C losses % 29.8% 28.0% 25.8% 23.5% 22.5%
Distribution Losses % 27.60% 25.77% 23.45% 21.13% 20.10%
Transmission Losses % 3.4% 3.4% 3.4% 3.4% 3.4%
Energy Input Requirement MU 32,184 32,065 34,217 34,118 34,925
Load Factor % 69.0% 69.3% 64.6% 63.3% 62.8%
Peak Demand MW 5,321 5,282 6,047 6,152 6,351

Table 9: Estimation of energy requirement and peak demand for other utilities (FY 15 to FY 19)

CESC
Energy Requirement MU 10,207 11,058 11,490 11,959 12,452
Peak Demand MW 2,042 2,035 2,110 2,220 2,320

Deloitte.
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Particulars
DVC
Energy Requirement MU 7,068 7,726 8,417 9,175 10,006
Peak Demand MW 1,117 1,423 1,550 1,689 1,828
DPSC
Energy Requirement MU 901 956 1,031 1,142 1,256
Peak Demand MW 167 169 171 172 174
DPL
Energy Requirement MU 1,979 4,230 4,249 4,268 4,287
Peak Demand MW 320 378 380 454 499
Total Other utilities
Energy Requirement MU 20,155 23,970 25,187 26,544 28,001
Peak Demand MW 3,646 4,005 4,211 4,535 4,821
Figure 8: PFA Projected Energy Reqg. & Demand v48th EPS Projections
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4. Generation Plan

4.1, Generation sector in West
Bengal

The West Bengal Power Development Corporation
Limited (WBPDCL), a company owned by the
Government of West Bengal, is entrusted with the
responsibility to carry on the business of thermal
power generation in the State. In addition, the state
draws power from Durgapur Projects Limited, DVC,
NTPC, NHPC and IPPs besides cross-border
projects in Bhutan. The details of existing installed
state owned generating capacity and available
capacity from other generators are provided in
Section 4.2 and Section 4.3 of this report.

The total power generation capacity available to the
state (WBSEDCL), as on Sep 31, 2015, is 9,564
MW including allocation from Central Generating
Stations. The share of thermal stations in the
installed capacity stands at 85%. The State sources
contribute to 67% of installed capacity, followed by
the private sector which contribute to 21% of the
installed capacity. Break-up of the installed capacity
by ownership and source is provided in Table 10.

During the period FY15 to FY 19 the peak demand
and energy requirement is expected to increase
from 7,544 MW and 52,358 MU to 62,926 MU and
11,172 MW in FY19. In order to meet the increase
in power demand, the state needs to carefully plan
for either developing its own generation capacity or
tie up with central generating stations/ IPPs. This
chapter evaluates the readiness of the state for
meeting the projected power demand scenario and
highlights the steps required and the way forward in
view of the gaps and issues identified therein.

4.2. Existing generation capacity-

State sector

Power for All T West Bengal
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Pumped Storage Plant (900 MW) all other the
plants owned by WBSEDCL are under 25 MW
capacity. Therefore, these plants are considered
for discussion in the Renewable Energy plan under
small hydro plants. The power stations of WBPDCL
and WBSEDCL (more than 25 MW) are listed in
Table 12.

4.3. Existing generation capacity
(other licensees)

In addition to power stations of WBPDCL and
WBSEDCL generating power in the state, other
entities viz. CESC, IPCL and DVC also own and
operate power generation projects in the state.

CESC caters to the city of Kolkata as an integrated
utility. The company has its own 1,125 MW of
installed capacity for serving the energy needs of
the city. Thus, licensed area demand is partly met
through three thermal power plants of CESC:
Budge Budge, Titagarh and Southern. The existing
plants of CESC are shown in Table 12. Further, 600
MW Haldia thermal power Plant owned by Haldia
Energy Limited is dedicated to cater to the demand
of CESC area. However, due to variations in
demand there are occasional shortfalls which the
licensee manages by means of short-term power
purchases, apart from above long-term
arrangements. Further, the company buys power
from RE sources to meet its demand. The details of
the present RE solar sources of the company are
discussed in the Renewable Energy Plan chapter of
this document.

DPSC is a distribution licensee catering to Asansol-
Raniganj areas of West Bengal. Its generating
stations at Chinakuri and Dishergarh are facing coal
availability issues. | PCL&6s pr
MW) is expected to commence its operations in

West Bengalos power demand 543 but'tdes hak I'Yave%bresgni’allotcaffio% with

Stateds own sources. The

sources contribute to more than 64% of the total
installed capacity, as shown in Table 11. WBPDCL
with 4,364 MW of installed capacity contributes to

ShédufeAfeseb? generation

DPL is a licensee operating in the colony of
Durgapur Projects Limited. The licensee i

] s
bulk of the Stateds gener atrﬂar?a&ng?tsau%rﬂa%d floth a p(mgr%lgnr[)&lfim

owns thirteen hydro power plants totaling 1,067
MW. Except Rammam (51 MW) and Purulia

Deloitte
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During the period FY15 to FY19 the peak demand
and energy requirement for DVC is expected to
increase from 1,117 MW and 7,068 MU to 1,828
MW and 10,006 MU in FY19. Damodar Valley
Corporation (DVC) was entrusted with the
responsibility of powering industrial growth in the
resource rich Damodar Valley region and has been
undertaking generation and transmission of power
for more than 50 years. It has a total installed
capacity of 6,357.2 MW in West Bengal and

Government of
West Bengal

and IPP generating stations. The generation
capacity addition and power procurement plans
have been aligned with the energy requirement and
power demand assessed in the earlier sections of
this Roadmap document.

Inter-state/ central sector projects

The Central Sector allocation for West Bengal are
mostly from the NTPC6 ¢hermal stations (Farakka

Jharkhand out of which a capacity of 3,753.2 MW is
installed in West Bengal as outlined in Table 12.

and Talcher). Further, WBSEDCL has allocations
from the hydro projects of NHPC and hydro projects
in Bhutan. The projects in Bhutan contribute to
more than 80% of the total upcoming hydro
allocation for the State. Table 11 provides the
Central Sector allocations of the State. WBSEDCL
has allocation of 50 MW from Meija V and VI of DVC

4.4, Generation plan

The generation plan for the State envisages the
proposed capacity additions by the state agencies
along with the allocated share of upcoming central

Table 10: Installed Capacity for WBSEDCL (MW) as on July 2015(CEA Executive Summary)

Share Sector Thermal Hydro RE Total

State 5,320 977 92 6,389
= Central
12%,
Private 1,941 0 40 1,981
Central 922 271 0 1,194
. = State
= Private 67%
21%
Total 8,183 1248 132 9,564

Table 11: Plant wise details of allocated capacity from Central sector and Bhutan projects (As per CEA power
supply position report for August 2015and WBSEDCL)

Capacity _ AIIocat_ed
Source Owner (MW) %Allocation C?II\O/I?IS;W
Thermal
1 Farakka (Unit 1 to 5) NTPC 1,600 30.54 489
2 Farakka (Unit 6) NTPC 500 29.44 147
3 Talcher NTPC 1,000 9.10 91
4 Meija V and VI DvC 1,000 5% 50
Total Thermal 77
Hydro Stations
1 Rangit HPS NHPC 60 28.34 17
2 Teesta-V HPS NHPC 510 23.98 122
3 Chukha HPS Bhutan 270 27.04 86
4 Kurichu HPS Bhutan 60 41.67 30
Deloitte.
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Capacity AIIocat_ed

J Source Owner ) %Allocation C?&%;ty
Tala HPS Bhutan 1,020 38.25 390
6 Teesta Low Dam Il NHPC 132 100 132
Total Hydro 7777

Solar Power

1 Kahalgaon Bundled Solar NTPC 35 35
Total Hydro 35
Total Firm Allocations 1,589

In addition to the above, the State draws power
from the unallocated shares of Central Generating
Stations. As on Aug 2015, 35 MW of unallocated
share of NTPC stations was assigned to West
Bengal.

The State has been allocated a share of 1,114 MW
from the upcoming Central Generating Stations and
projects in Bhutan. This includes 586 MW of Hydro
power from NHPC and Bhutan and 528 MW from
the ongoing NTPC projects. The details are
provided in Table 13. Further, regarding the Teesta
Basin Investigation projects, Govt. of West Bengal
has allotted four projects in West Bengal to NHPC
namely Teesta Low dam V (80 MW), Teesta Low
Dam | & Il combined (81 MW), Teesta Intermediate
(84 MW) and Rammam Stage | (48 MW) for which
Memorandum of Agreement has been signed.

State sector projects

During the period FY16 to FY19 two additional units
(Sagardighi 2X500 MW Unit Ill and 1V) owned by

the WBPDCL are expected to be commissioned.
Unit Ill of the plant has already been commissioned
and Unit IV is expected to be commissioned by July,
2016.

Generation plan of DVC

Targeted capacity addition program for 12" plan
includes an addition of 3,520 MW out of which
Raghunathpur TPS (Phase-1: 2x600 MW & Phase
-2: 2x660 MW) are to be installed in West Bengal.

Generation plan of IPPs

WBSEDCL has an allocation of 300 MW from
Maithon Power Plant and 100 MW from Adhunik
Power and Natural Resources Limited. Further, the
state buys 100 MW from Bagliar HEP through PTC.
| PCLbs Haldia (3x150
commence its operations in FY16-17.

Table 12: Existing Plants in the State aul Private Sector

Plant ‘ Owner ‘

Installed Capacity

Status ‘

Kolaghat (6x210 MW) WBPDCL 1,260 | In operation
Bakreswar (5x210 MW) WBPDCL 1,050 | In operation
EA%C? el (4x60 MW+ 1x210 WBPDCL 455 | Unit 5 capacity increased to 215 MW after R&M
Santaldhi (2x250 MW) WBPDCL 500 | In operation
Sagardighi (2x300 MW) WBPDCL 600 | In operation
- U3 500 MW commissioned, U4 500 MW is

Sagardighi (new) (2X500MW) WBPDCL 1,000 expected by Jul 2016
Jaldhaka (3X9 MW) WBSEDCL 27 | In Operation
Rammam (4 x 12.75 MW) WBSEDCL 51 | In operation
PPSP (4 x 225 MW) WBSEDCL 900 | In operation

. . Idle, land lease expired, The issue is under
Chinakuri IPCL 30 consideration
Dishergarh IPCL 12 | Operational, awaiting FSA from CIL.
Bud_ge Budge Generating CESC 750 | In operation
Station
Titagarh generating Station CESC 240 | In operation
Southern Generating Station CESC 135 | In operation

Deloitte.
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Installed Capacity
Plant Owner (MW) Status

Haldia HEL 600 | In operation

Mejia Thermal Power Station DVC 2,340 | In operation

Durgapur Thermal Power .

Station DVvC 350 | In operation

Maithon Hydel Station DvC 63.2 | In operation

Durgapur Steel Thermal .

Power Station DvC 1,000 | In operation

Durgapur Projects Limited DPL 660 | In Operation

Total 11,523.2

Table 13: Upcoming Central Generating Stations

Allocated
Source Owner E:N?\F;Va)lc'ty \(/Zvaé)gég)(/:ll‘_or Expected CoD | Status
in MW
Under Construction
One unit of 40 MW
Teesta low Dam IV Hydro NHPC 160 160 Sept 2016 | already commissioned
and spinning of another
unit done)
Teesta IV Hydro NHPC 520 121 August 2022 | Under Clearance
New Nabinagar Under Construction
(NTPC) Thermal | NTPC 1,980 179 July 2017 | (WBSEDCL has
cancelled PPA)
Under Construction
?‘N"T”;‘Sfra“p”ra Thermal | NTPC 1,320 giglczEf&s) July 2017 | (WBSEDCL has
cancelled PPA)
Katwa Thermal | NTPC 1,320 1,122 Beyond FY 19 | Under Construction
Darlipalli(NTPC)* Thermal | NTPC 1,600 250 June 2016 | Under Construction
Bhutan
Punatsangchhu-II Under Constfuction .
HEP (1020 MW) Hydro Bhutan 1,020 106 June 2017 | (Expected Slippage in
COD)
Under Construction
Mangdechhu HEP Hydro Bhutan 474 75 Sept 2017 | (Expected Slippage in
(720 MW)
COD)
Punatsangchhu | Under Construction .
Hydro Bhutan 1,200 124 Dec-2018 | (Expected Slippage in
(1200 MW)
COD)
: 1,114 (By
Total Allocations FY 19)

4.5. R&M Program

WBPDCL is undertaking R&M of Bandel Thermal
Power Station (BTPS) Unit 5 of 210 MW. The
capacity of this unit is expected to increase by 5
MW after the works are completed. This is a part of
the World Bank financing
Rehabilitation Project-l ndi a o for
Energy Efficiency Rehabilitation & Modernization
(EE R&M) at coal fired generating units through
rehabilitation of 640 MW of capacity across three
states i West Bengal, Haryana and Maharashtra.
The total estimated cost of R&M project is around
USD 107.38 Million comprising of loan of around
USD 59 Million and GEF Grant of around USD
12.45 Million.

Deloitte.
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Further, as a measure to reduce the environmental
impact of the thermal power plant, R&M works are
proposed for rest of the units which are running
since 1965. The expected cost of these works are
Rs. 652 cr.

“Anticipated power availability
position- WBSEDCL

During FY16 to FY19 WBSEDCL is expecting
capacity additions of 1,114 MW through thermal
and hydro sources. Additionally, in the period FY 16
to FY 19 a total of 585 MW is expected from

Renewable Energy sources. During the period
FY16 to FY19, bulk of energy is expected from
thermal sources (75% of the total volume available)

Page | 17
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while the share of Renewables is expected to be
2%.

These capacity additions mean that the allocated
capacity is expected to increase to 9,637 MW by
FY19. With this allocated capacity maximum peak
demand that may be catered is 7,798 MW. As the
peak demand of WBSEDCL in FY19 is expected to
be 6,351 MW, the utility is expected to be in a
comfortable power availability situation. The
following figure shows the available capacity for
WBSEDCL. Similarly in terms of energy WBSEDCL
may have a surplus of 9,706 MU in FY19. The
expected surplus is about 25% of the total energy
requirement.

It may be noted that, as a practice, additional peak
and energy available to WBSEDCL is traded, sold
to other utilities in the state and exported to
Bangladesh. Consequently, WBSEDCL may
witness an increase in revenues from trading of
power over the coming years.

Energy available from various sources are
estimated by using data provided by WBSEDCL.

Figure 9: Energy Available from Thermal, Hydro
and RE Sources for WBSEDCL

40000 37,532 37.723 38,113

38000 _

36000

34000
32000
30000
28000
FY17 FY18 FY19
mmmm Thermal Hydro mmmm Hydro RE
mmmm Other RE Total

4.7. Anticipated Power Availability

Position- Other Licensees

CESC

The projected demand for CESC is 2,320 MW by
FY19. Accordingly, the utility has plans for
adequate power generation/procurement for
meeting this demand. This indicates that the utility
does not expect shortfall in terms of energy
requirement or peak demand during the period
FY16 to FY19.

Deloitte
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DPSC

The projected demand for DPSC is 174 MW by
FY19. The installed capacity of the two thermal
power plants of DPSC is 42 MW. One of the
thermal plants has been retired from service and
the company has only 12 MW of capacity remaining
under operating condition. This installed capacity is
not sufficient to cater to the expected demand in
FY19 therefore, the company has planned for new/
additional tie-ups till FY19 in a manner that the
utility will not have any shortfall in terms of energy
requirement or peak demand by FY 19.

This may include entering into a PPA with the
| PCL6s upcomi ng tplaginHaiia
450 MW (3x150 MW).

DPL

The projected demand for DPL is 499 MW by FY19.
The company has an installed capacity of 660 MW
which is sufficient for meeting its future demands till
FY19. This indicates that the utility is not expecting
shortfall in terms of energy requirement or peak
demand by FY19.

It can be seen that the utilities including WBSEDCL
are expected to have sufficient allocations/tie-ups
to meet the anticipated demand by FY19. Table 14
shows the consolidated availability position in terms
of peak demand and energy requirement for the
period FY16 to FY19.

4.8. Key Issues

The state generating company WBPDCL owns five
thermal power plants having installed capacity of
3,865 MW and another unit of 1,000 MW of thermal
capacity (Sagardighi) is expected to be
commissioned by FY17. The company has
allocations of 14.6 MMT from six coal fields.
However, the company is awaiting coal allocation
from Kasta East coal field from Ministry of Coal.

DPSC is awaiting coal allocations from ECL for its
new 12.2 MW plant at Dishergarh. Further, the
Chinakuri 3X10 MW plant is idle after the lease for
coal expired in March 2012. DPSC was awaiting
allocations of quality fuel at suitable price for these
two stations.

gener at
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Figure 10: Anticipated Energy Availability (MU) for WBSEDCL

45,000
40,000
35,000
30,000
25,000
20,000
15,000
10,000
5,000
(5,000) FY 15 FY 16 FY 17 FY 18 FY 19
mEnergy Reqd 32,202 32,065 34,217 34,118 34,925
u Energy Available 31,981 32,885 37,531 37,723 38,113
m Surplus/(Deficit) (222) 819 3,314 3,605 3,188
Figure 11: Anticipated Peak Availability Position of WBSEDCL (MW)
9,000
8,000
7,000
6,000
5,000
4,000
3,000
2,000
1,000 I I
i FY FY FY FY FY
15 16 17 18 19
u Capacity Reqd. at State Periphery 5,324 5,837 6,047 6,152 6,351
H Available 5,997 6,607 7,029 7,798
m Surplus/(Deficit) 160 560 877 1,447
Table 14: Anticipated Power Availability Position for West Bengal
Parameter Unit FY16 \ FY17 FY18 \ FY19 \
WBSEDCL
Energy requirement MUs 32,065 34,217 34,118 34,925
Energy availability MUs 32,885 37,531 37,723 38,113
Surplus/ (Deficit) MUs 819 3,314 3,605 3,188
Peak demand MW 5,837 6,047 6,152 6,351
Peak Availability (Incl. Renewables) MW 5,997 6,607 7,029 7,798

Deloitte.
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Parameter Unit FY16 \ FY17 \ FY18 \ FY19 \
Surplus/ (Deficit) MW 160 560 877 1,447

Other Utilities
Energy requirement MUs 23,970 25,187 26,544 28,001
Energy availability MUs 23,970 25,187 26,544 28,001
Surplus/ (Deficit) MUs 0 0 0 0
Peak demand MW 4,005 4,211 4,535 4,821
Peak Availability (Incl. Renewables) MW 4,005 4,211 4,535 4,821
Surplus/ (Deficit) MW 0 0 0 0
West Bengal - State

Energy requirement MUs 56,035 59,403 60,662 62,926
Energy availability MUs 56,854 62,718 64,267 66,114
Surplus/ (Deficit) MUs 819 3,314 3,605 3,188
Peak demand MW 9,842 10,258 10,687 11,172
Peak Availability MW 10,002 10,818 11,564 12,619
Surplus/ (Deficit) MW 160 560 877 1,447

4.9. Power purchase cost

WBSEDCLO®Gs power
years has been varying between 3.83 Rs./kWh to
4.12 Rs./kWh during FY13 to FY15. The rise in
average power purchase rate was partly driven by
the rise in variable cost of generation. The utility has
been able to reduce the cost by 26 paisa/ kWh
during FY15 with the following steps:

a Ilncrease in generation

by 44.9% in FY15 over FY14. This helped in
reducing the variable power purchase cost.

b) Restructuring of Long term procurement plan

by avoiding.costly PPAO&s

c) Using the Day Ahead Market (DAM) to procure
cheaper power. The utility increased the
guantum of energy bought by about 34% in
FY15.

d) Economic operation of Purulia Pumped
Storage Station helped the utility to avoid peak

power purchases.

e) The utility has focused on buying power from
short-term market. Buying varying quantum of

Deloitte.
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power instead of Round The Clock (RTC)

urchases has enabled the utility tg avoid fixed
cos tp % y ?

costfs ah redtuctlo% in l)a%ksd5wn chgrg\ﬁ\és.

f) Lastly, the utility has used wheeling and

banking arrangements to efficiently to manage
the power purchase costs.

4.10. Fund Requirement

b Y& Wofks & B1Ps Rt4iiflg RE. B4 trCafeSeing

funded through World Bank and PFC. For the
upcoming Sagardighi TPS Rs 5,340 Cr, which is in
advanced stages of construction, financing
arrangements have already been secured. As such,
there is no funding gap for investments proposed
under the state sector during the period covered
under the PFA Roadmap.

4.11. Action Plan & Support
Required

The action plan and support requirements for
generation plan for the state are covered in Table
15.
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Table 15: Action points for Generation Plan

Action Plan
WBPDCL To prepare R&M plan for old units of BTPS (units 1, 2 and 3)
CIL Address the coal allocation issues of WBPDCL and DPSC
WBSEDCL Make arrangements for alternate power sources for the period of R&M of BTPS

Deloitte.
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5. Transmission Plan

5.1. Transmission capacity

reguirement

The planning and development of intra-state
transmission system in the state is undertaken by
WBSETCL. A well planned and strong transmission
system will ensure not only optimal utilization of
transmission capacities but also of generation
facilities and would further facilitate achieving
ultimate objective of cost effective delivery of
reliable power to end consumers.

The requirement of electricity in energy and peak
demand terms for the State are expected to
increase from the present level of 52,358 MU and
7,544 MW in FY15 to 62,926 MU and 11,172 MW
in FY19.

The stateds gener at prewious
Chapter of this report outlines the upcoming
projects in the state in addition to the allocation from
Central Generating Stations and other generators.
A total of 2,401 MW is expected to be added to the
existing system by FY19. The transmission plan
proposed in this chapter aims at ensuring adequacy
of transmission infrastructure for evacuation of such
power from the inter-state boundary/ proposed
generating plants within the State, to the end
consumers located across various geographies of
the State.

5.2. Existing transmission system

Intra-state transmission system

The Govt. of West Bengal w.e.f 1st April 2007
unbundled West Bengal State Electricity Board into
two Companies viz. West Bengal State Electricity
Distribution Company Limited (WBSEDCL) and
West Bengal State Electricity Transmission
Company Limited (WBSETCL). Under the West
Bengal Power Sector Reforms Transfer Scheme
2007, activities relating to Transmission and Load
Dispatch business of WBSEB were transferred to
West Bengal State Electricity Transmission
Company Limited (WBSETCL).

Deloitte.
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As on 31st March 2015, WBSETCL operates and
maintains a transmission network of 12,042.54 ckt.
kms of Extra High Voltage Transmission lines along
with 113 sub-stations (400/220/132/66 kV) having
total transformation capacity of 23,580.8 MVA,
spread over the entire stretch of the State of West
Bengal. The existing transformation capacity and
line length (400kV, 220kV,132 kV and 66 kV) of
WBSETCL network is summarized in Table 16.

Table 16: Intra -state Transmission System

Transformation Line Length (ckt

VelEnE Capacity (MVA kms)

400 kV 3,780.0 1,644.70

220 kV 9,880.0 2,941.50

132 kv 9,674.5 7,035.34

66 kV 246.3 421.0
Pl ar qo 23,580.8 12,042.54

The existing capacity of intra-state transmission
system requires further strengthening for meeting
the growing demand for power in the State. The
availability of
at par with other leading state transmission utilities
in the country.

Inter-state transmission system

Energy requirement of West Bengal is around 40%
of the total energy required by the eastern region
states. The state grid operates at a maximum
voltage of 400 kV and is connected at 400kV level
to the ER systems with neighboring states in the
Region. At present, the inter-state transmission
system has about 8,266 ckt kms of transmission
line with a total transformation capacity of 5,485
MVA, with the following voltage wise break-up
shown Table 17.

Table 17: Inter - state Transmission System

Voltage gransfprmation Line Length
apacity (MVA) = (cKM) |
400 kv 4,595 6,980
220 kv 890 1,162
132 kV R 124

WBSETCLOGs
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Transformation
Capacity (MVA

5,485

Voltage

Line Length
cKM

Total 8,266

The inter-state EHV substations connecting West
Bengal to the ER are listed in Table 18.

In addition to this, the Berhampur i Bheramara 400
kV D/c, Tala HEP i Binaguri 2xD/c (with LILO of
one ckt. at Malbase) lines are inter-country lines
connecting West Bengal to Bangladesh & Bhutan
and being used for cross border trade of electricity.

Power for All T West Bengal
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Detailed list of Inter State Transmission Lines is
shown in Table 19.

Inter-state transmission system - DVC

At present, 4 substations of DVC are connected to
ISTS network. Raghunathpur, Mejia, Maithon and
Durgapur. The total length (ckm) of 400 kV
transmission lines stand at 166 ckm. 2,236.36 ckm
lines are maintained by the Transmission
Department at 220 kV level and a total of 3,384.45
ckm lines at 132 kV level. The details are provided
in Annexure 10, 11 & 12.

Table 18: Int er- state Substations inWest Bengal

Name of sub-station Transformation ratio Capacity
(kV) (MVA)
Maithon 400/220 630
Malda 400/220 630
New Siliguri (Binaguri) 400/220 630
Subhasgram 400/220 1,760
Durgapur 400/220 630
Farakka 400/220 315
Malda 220/132 370
Birpara 220/132 260
Siliguri 220/132 260
Total MVA 5.485

Table 19: Inter -state and Inter-country Transmissionlines ConnectingWest Bengalto ER/ other States

Name of transmission line Voltage level ROUt(i;gngth Type ‘
Farakka STPS - Sagardighi 400kV S/c 400 kV 68 Intra state
Farakka STPS - Berhampur 400 kV S/C 400 kV 72 Intra state
Sagardighi TPS - Subhasgram 400 kV S/C 400 kV 259 Intra state
Berhampur - Jeerat 400 kV SIC 400 kV 168 Intra state
Berhampur - Bheramara (Bangladesh) 400 kV D/C 400 kV 100 Inter country
Sagardighi TPS - Berhampur 400 kV D/C 400 kV 35 Intra state
Jeerat - Subhasgram 400 kV SIC 400 kV 60 Intra state
Farakka STPS - Parulia 400 kV D/C 400 kv 150 Intra state
Farakka STPS - Malda 400 kV D/C 400 kv 37 Intra state
Farakka STPS - Kahalgaon 400 kV D/C 400 kV 95 Inter state
Farakka STPS - Kahalgaon 400 kV D/C 400 kv 95 Inter state
Tala HEP - Binaguri 400 kV D/C 400 kv 150 Inter country
Tala HEP - Binaguri 400 kV SIC 400 kv 160 Inter country
Tala HEP - Malbase - Binaguri 400 kV S/C 400 kv 170 Inter country
Teesta V HEP - Rongpo - Binaguri 400 kV D/C 400 kv 110 Inter state
Malda - Purnea 400 kV D/C 400 kV 125 Inter state

Deloitte.
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\% Voltage level %L
Binaguri - Purnea 400 kV D/C 400 kV 160 Inter state
Binaguri - Purnea 400 kV D/C 400 kV 160 Inter state
Bongaigaon - Binaguri 400 kV D/C 400 kv 218 Inter state
Parulia - Jamshedpur 400 kV S/C 400 kV 180 Inter state
Parulia - Maithan 400 kV D/C 400 kV 70 Inter state
Kharagpur - Baripada 400 kV S/C 400 kv 100 Inter state
Birpara - Shalakati 220 kV D/C 220 kV 160 Inter state
Birpara - Chukha HEP 220 kV D/C 220 kv 127 Inter Country
Birpara - Singaigaon- Chukha HEP 220 kV S/C 220 kv 135 Inter Country
Birpara - Binaguri 220 kV D/C 220 kv 81 Intra state
Binaguri - Siliguri 220 kV D/C 220 kv 6 Intra state
Siliguri - Dalkhola 220 kV D/C 220 kv 119 Intra state
Dalkhola - Malda 220 kV D/C 220 kv 116 Intra state
Dalkhola - Purnea 220 kV D/C 220 kV 50 Inter state
STPS - Chandil 220 kV S/C 220 kv 74 Inter state
Siliguri - Kurseong 132 kV S/C 132 kV 40 Intra state
Siliguri - Melli 132 kV SIC 132 kv 90 Inter state
Kurseong - Rangit HEP 132 kV SIC 132 kv 80 Inter state
Rammam HEP -II - Rangit HEP 132 kV SIC 132 kV 40 Inter state
5.3, Intra-state transmission plan c)  Improving the availability and reliability of the
intra-state transmission systems in the State;
and

Ongoing schemes

d) Improving efficiency by way of reducing
technical losses in the intra-state
transmission systems, using in-house system
studies.

In accordance with the 5 year long term rolling
transmission system investment plan, WBSETCL is
working on a number of transmission projects,
without any financial assistance from the
Government of West Bengal and Government of

India, to improve the network infrastructure and to

ensure reliability and quality of supply to end
consumers. The projects are being funded from
WBSETCLOSs internal accrua
borrowings from financial institutions.

The plan covers system for intra-state transmission
network strengthening as well as evacuation of
power from State owned generating stations. The
mmariz li f ongoaing, . rov n
T4e adae(rjl d SF god%]gos P %ppo ed and
proposed capacity additions at various voltage

levels is summarized in Table 21.

WBSETCL has identified such projects in order to

meet the following requirements: The substation and line wise details of ongoing,

approved and proposed intra-state transmission
systems have been provided in Annexure 7, 8 and

a) Meet demand for power arising from existing 9

and future end-consumers in various load
centers/ pockets in the state, considering

distinct district wise load growth projections; Out of the 42 proposed substations, the ongoing

schemes for 12 sub-stations and 1,025.5 kms of
transmission lines are scheduled to be completed
progressively by FY16 and FY17. The approved
schemes for 18 sub-stations and 399.6 kms of
transmission lines are to be completed
progressively from the year FY17 onwards. The
remaining 12 substations and 569.5 kms of

b)  Providing connectivity for evacuation of power
from various upcoming intra and inter-state
power plants and for onward delivery of such
power to load centers/ drawl points;

Deloitte.
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transmission lines will be reviewed annually and will
be taken up for construction at the earliest. All those
schemes are to be completed progressively by
FY22. The above investment plan is rolling in nature
and is subject to change on account of variations in
load flows through the transmission network
elements that may result from deviations in load
growth projection vis-a-vis actual load growth.

WBSETCL is focusing on efficient operation and
maintenance practices to provide stable and quality
power with maximum transmission system
availability and minimum transmission system
losses.

5.4. Inter-state transmission system

plan

It has been planned to add about 3,863 ckm (1,000
ckm - 765kV & 2,863 ckm i 400 kV) of ISTS lines
along with augmentation of about 9,435 MVA
transformation capacity including creation of two
new 765/400kV substations (Jeerat-3,000 MVA and
Medinipur-3,000 MVA) and two new 400/220kV
substations (Rajarhat-1,000 MVA and Alipurduar-
630 MVA) in West Bengal.

A summary of the proposed works under ISTS is
shown in Table 20:

Table 20: ISTS Capacity Addition Plan

West Bengal

Table 21: Ongoing, approved and proposed schemes
of WBSETCL

Parameter
Approved
Proposed

Grand Total

Substations

(Numbers) 12 18 12 42
Transformat

ion

Capacity 3,769 | 3,007 4 | 10,399
(MVA)

400/220 kv 1,260 315 1,260 2,835

220/132 kV 1,920 | 1,280 1,600 4,800

Voltage 'Cl':ransfprmation Line Length
apacity (MVA) (ckm)
Present In 2019 Present | In 2019
765kV - 6,000 - 1,000
400 kV 4.595 7,910 6,980 9,843
220 kV 890 1,010 1,162 1,162
132 kv - - 124 -
Total 5,485 14,920 8,266 12,005

With a focus to meet the State Generation deficit
and seasonal variability, the strengthening of the
inter-regional and inter-state transmission systems
in the Eastern Region has gained importance and
is focused on capacity augmentation of existing
interconnecting substations and transmission lines
with the assistance of CTU.
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220/33 kV 160 160

132/33 kv 589 | 1,252 763 2,604
Lines (RL

Kms) 1,026 400 570 1,995

400 kV 353 53 150 556

220 kv 201 82 153 436

132 kV 472 265 267 1,003

ERSS-V

Establishment of 400/220 kV, 2x500 MVA new
substation at Rajarhat

1 LILO of Subhashgram - Jeerat 400kV S/c line
at Rajarhat

1 Rajarhat-Purnea 400 kV D/c line (with triple
snowbird conductor) with LILO of one circuit at
Gokarna (WBSETCL) and other circuit at
Farakka (NTPC)

Transmission Line is of length 906 ckm of 1,000
MVA capacity and is expected to be commissioned
by Apr-2016.

ERSS-IX

9  Transformation Augmentation: Replacement of
400/220kV, 2x315MVA ICT with 2x500MVA at
Maithon S/s (370MVA). Expected date of
commissioning is June 2016

ERSS-XII
1 Augmentation of Transformation Capacity at
Farakka: 1x315MVA, 400/220kV 2nd ICT

1 Replacement of existing 100 MVA, 220/132kV
ICTs with 1X160 MVA, 220/132 kV ICT at
Siliguri  220/132  kV  sub-station  of
POWERGRID

1 Replacement of existing 100 MVA, 220/132kV
ICTs with 1X160 MVA, 220/132 kV ICT at
Birpara  220/132 kV  sub-station  of

POWERGRID. Expected date of
commissioning is Nov, 2016.
ERSS-XIII




1 Re-conductoring of Farakka-Malda 400kV D/c
line with high capacity HTLS conductor, Line
Length is 80 ckm, Expected date of
commissioning is Nov, 2016.

Transmission System for development of pooling
station in Northern part of West Bengal and transfer
of power from Bhutan to NR/WR.

T New 2x315MVA, 400/220kV AC & HVDC sub-
station with + 800 kV, 3,000 MW converter
module at Alipurduar and 3,000 MW inverter
module at Agra.

1 Lhamoizingkha (Bhutan Border) i Alipurduar
400kV D/c with Quad Moose Conductor (128
ckm)

1  LILO of Bishwanath Chariali i Agra HVDC line
at Alipurduar for parallel operation of the HYDC
station (24 ckm)

1 LILO of Bongaigaon i Siliguri 400kV D/c line
(quad) (under pvt. Sector) at Alipurduar
(14ckm)

1 LILO of Birpara-Salakati 220kV D/c line at
Alipurduar (8 ckm)

Transmission System: One Substation (630 MVA);
Line: 174 ckm, Commissioning: Dec-2016.

ERSS-VII

1  Purulia PSPP - Ranchi 400 kV D/c line (280
ckm)

1 Chaibasa - Kharagpur 400 kV D/c line (340
ckm)

Transmission Line length - 620 ckm

Transmission System for evacuation of power from
Punatsangchhu-1 (1,200 MW), Punatsangchhu I
(990 MW), Mangdechhu (720 MW) and Wangchhu
(570 MW) HEPs in Bhutan (POWERGRID Portion)

1 Jigmeling - Alipurduar 400kV D/C line with
Quad moose conductor (Indian Portion) (397
ckm); commissioning: Mar-2018

ERSS-XV
1 Farakka 7 Behrampur 400 kV Dic line
(160ckm)

1 Removal of existing LILO of Farakka- Jeerat
S/C line at Behrampur

9 LILO of above Farakka-Jeerat 400 kV S/C line
at Sagardighi TPS
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1 LILO of Sagardighi TPS-Subhashgram 400 kV
S/C line at Jeerat

Transmission System : 208ckm

ERSS-XVII

1  Transformation Augmentation: Replacement of
400/220 kV, 2x315 MVA ICT with 2x500 MVA
at Malda S/s & Installation of 400/220 kV, 315
MVA ICT each at Durgapur and New Siliguri
S/s (1,000MVA)

ERSS-XVIII:

765kV System
Establishment of 765/400kV, 2x1500MVA new
substations at Medinipur and Jeerat (New)

1 Ranchi (New) i Medinipur 765kV D/c line
(600ckm)

1 Medinipur i Jeerat (New) 765kV D/c line (400
ckm)

400kV Interconnection
1 Medinipur i Haldia New (NIZ) (WBSETCL)
400kV D/c line (quad/HTLS) (260 ckm)

1 LILO of Chandithala i Kharagpur 400kV D/c
line at Medinipur (40 ckm)

M Jeerat (New) i Subhasgram 400kV Dl/c
line(quad/HTLS) (240 ckm)

M Jeerat (New) i Jeerat 400kV D/c line
(quad/HTLS) (20 ckm)

1 LILO of Jeerat (WBSETCL) i Subhasgram
(POWERGRID) 400 kV S/c line at Rajarhat
(POWERGRID) (8 ckm)

Transmission Line length is 1,568 ckm, and
Transformation Capacity: 6,000 MW

Transmission System for evacuation of power from
Punatsangchhu-l (1,200 MW), Punatsangchhu I
(990 MW), Mangdechhu (720 MW) and Wangchhu
(570 MW) HEPs in Bhutan (TBCB Portion in West
Bengal).

1 Alipurduar i Siliguri 400kV D/c line with Quad
moose conductor (300 ckm)

5.5. Adequacy of transmission
planning

The intra-state transmission plan prepared by
WBSETCL is adequate to meet the projected
demand by FY19. The total capacity (including
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existing GSS and Lines) after implementation of all
schemes is shown in Table 23.

With the total anticipated demand for power
reaching 11,172 MW in FY19, the ongoing/
proposed projects for capacity additions and
augmentations will be adequate to cater to the
increasing load and also improve reliability of the
system by building in redundancies in the system.
With the proposed capacity additions, it is
envisaged that there should not be any bottlenecks
in transmitting power from various generating
stations up to 132 kV network of WBSETCL,
provided the identification of sub-station locations
has been done in accordance with the detailed

Government of
West Bengal

district/ area wise load growth assessments
prepared by WBSEDCL.

5.6. Fund requirement (Intra-state
onl

The requirement of funds for development of
ongoing and planned transmission systems of
WBSETCL is provided in Table 22.

A total fund requirement of Rs. 3,500 Cr is
envisaged for transmission development within the
state.

Table 22: Year-wise fund requirement for Ongoing & Planned Intrastate Transmission System (Rs. Crs.)

Item

Estimated Fund Requirement

FY16 FY17

FY18 FY19

609 1011 1034 846

Table 23: Total Intra -Transmission Capacity(in MVAs) Post Implementation d Schemes

. L Additions after Cumulative
BTN 2L implementation of Schemes  Capacity
Ongoing Approved Proposed
12 18 12
Grid Substations (Nos) 113 (New 8 (New 16, (New 10, 147
Upgrade 4) Upgrade 2) Upgrade 2)
Transformation Capacity (MVA
400 KV 3,780 1,260 315 1,260 6,615
220 KV 9,880 1,920 1,440 1,600 14,840
132 KV 9,674.5 589 1,252 763 12,278.5
66 kV 246.3 246.3
Sub Total 23,580.3 3,769 3,007 3,623 33,979

5.7. Transmission planning related
issues

WBSETCL has been using system studies (using
Mi Power and PSS/E power system simulation
tools) for planning transmission augmentation and
strengthening schemes. The transmission system
planning is a continuous process as it is
progressively aligned with the supply and demand
forecast of the utilities in the state.

Key transmission system planning related issues in
the State includes the following:

Deloitte.
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a) The intra-state transmission networks have
constraints in meeting the demand for power
in several pockets/ regions within the State of
West Bengal. The network elements are
reasonably loaded to their design capacities
as planning studies are being carried out to
mitigate the immediate network constraints in
terms of over loading with focus on network
contingencies and limited focus on network
redundancies.

b) As per the existing transmission system
rolling plan, there is requirement of more 220
kV substations in the transmission system,
which would relieve overloading in different
network pockets. However, in view of
limitations in RoW availability, there is a need
to plan more substations/ interconnections
with higher power transfer capacity to fulfil the
future load growth. After implementation of
ongoing, approved and proposed substations,
the quantity of substations at 400, 220 and
132 kV will increase from existing 4, 21 and
80 to 9, 34 and 98 respectively.

Figure 13: West Bengal Transmission Network

c) Suitable mechanism may be introduced to
take care of RoW issues so that the
constructions and commissioning activities of
sub-stations and associated transmission

Deloitte
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Figure 12: Algorithm to analyze West Bengal network

lines are aligned. Absence of such alignment
results in stranded capacities leading to cost
overruns for the associated projects and
delay in realization of benefits from
investments.

During FY 2014-15, the World Bank in consultation
with MoP provided technical assistance (TA) to the
transmission and distribution utilities of West
Bengal State. The scope of the TA included review
of Transmission and Distribution system investment
plans for the State of West Bengal with focus on
gap analysis and development of investment
proposals to eliminate identified gaps in the already
envisaged investment plan upto FY 2018-19. The
scope also included preparation of DPR guidelines
and sample DPRs, review of procurement manuals
and development of distribution planning criteria.

An integrated T&D network planning approach was
adopted and the transmission and sub-
transmission network of the West Bengal State was
modelled from 400kV level to 11kV level. The
district wise loads were modeled at 11kV bus level
to have accurate estimates of area wise load growth
and corresponding need for network development.
The integrated network modelling approach was
adopted for the first time in any of the Indian power
utility which ensures efficient power system





























































































