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Foreword

Electricity consumption is one of the most important indices that decide
the development level of a nation. The Government of India |
committed to improving the quality of life of its citizens through higher
electricity consumption. Our aim is to provide each householdccess to

oi 01T A OEA AlT AE8 ¢
step in this direction.

This joint initiative of Government of India and Government ol
Uttarakhand aims to further enhance the satisfaction levels of th
consumers and improse the quality of life of people through 24x7
power supply. This would lead to rapid economic development of thi
state in primary, secondary & tertiary sectors resulting in inclusive
development.

I compliment the Government of Uttarakhand and wish them hlhe
best for implementation of this programme. The Government of Indié
will complement the efforts of Government of Uttarakhand in bringing
uninterrupted quality power to each household, farmer, small &
medium enterprises and establishment in the state.




Harish Rawat
ChiefMinister of Uttarakhand

Foreword

Uttarakhand, since the day of its inception is
ETTx1T AO OEA O50EA o0
Electricity is critical to the livelihood of almost
everyone and essential in pursuit of life.
Dependable electricity is essential to the bottom
line of industrial and commercial businesses, a:
well as a necessity for the productivity and comfort
of residential customers.

The verve of Uttarakhand is testimony to the fac
that despite being severely affected by one of th
worst natural calamities in June, 2013, causint
widespread mass destruction & damage to the
public property especially to the electrical
establishment across the State, its distribution
Al T PATU O500A0APEMARADET
restored the electrical system at the earliest, ha:
AAAT AAAOAAEOAA xEOE A,
an operating profit of Rs. 68.24 Cr. (8 paisa pe
unit) in FY 14 and already has much lesser AT&
losses i.e. 18.50% compared to the targeof
20.18% finalised by Govt. of India for ¥ 15.

In the light of above, | would like to thank and
congratulate Government of India, for selectinc
500A0AEEAT A £ O EI bl AI
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continuously meeting more than 96% of our
demand and offering one of the lowest tariffs in the

country for almost all categories of consumers.

The present performance of power utilities of
Uttarakhand convince me that we will certainly
accomplish the target level of 14% AT& losses
earlier than the timeframe of FY 20, finalised by
Govt. of India. As we are supplying reliable an
affordable power to our consumers at presenthe

TIRTETS AT

Government of
Uttarakhand

PDOIT COAT T A T &
definitely add quality to it.
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The programme will focus onharnessing the
untapped potential of Renewable Energy
Resources available in abundance in the stat
bridging the gaps of transmission constraints
and efficient use of available power al

AT Ag o1/

programme must also look for these Renewable
to lit-up lamp in far flung inaccessible regions o
hilly terrain and international border areas,
where extending the grid is difficult and
uneconomical also. | strongly believe the
programme must redress the issues of reductior
of AT&C losses, bridging the gap between ACS
ARR as well as customer centric initiatives fol
ultimate customer satisfaction. Availability of
power and access to it will definitely bring upon
a change in the socigeconomic environment of
rural hilly areas which is very important to
check migration of population from hills.

) A

document prepared after several round of
rigorous, strenuous meetings and negotiations
between personnel at State and Central level
chaired by senior officers of Ministry of Power.
This will play pivotal role and pave way forward
Al O AAAT T PI EOEET C 50¢
commitment and preparedness towards
maintaining the status of Uttarakhand as ¢
power-cut free state for providing every citizen
access to 24x7 reliable, quality and affordable
power supply, with cooperation from the
Central Government.




Government of India

Government of Uttarakhand

Joint Statement

Uttarakhand is third state in the country
OAl AAOARAx7T @EI ©A OO AEIRBA)
programme. This programme will be
implemented by Government ofUttarakhand
(GoU) with active support from Governmentof
India with the objective to connect the
unconnected in phased manner by FY 1¢
ensure 24x7 quality, reliable and affordable
power supply to all Domestic, Commercial
Agriculture and Industrial consumers within a
fixed time frame.

Government of Uttarakhand is attaching

highest priority to power sector and power

supply position is been reviewed by the State
Cabineton periodic basis and is committed to
provide full support to all utilities for ensuring

quality power supply.

Governmentof Uttarakhandwould ensure that
all the necessary steps outlined in the PF/
document are taken up in terms ofcapacity
addition, power procurement, strengthening
the required transmission and distribution
network, encouraging renewables, energ)
efficiency measures, undertaking customel
centric initiatives, reduction of AT & C losses
bridging the gap between AC ARR, and
following good governance practices in
implementation of all central and state
government schemes.

rora, IAS

Jyoti

Joint Secretary
Ministry of Power (Gol)

Government of India (Gol) would supplement
the efforts of Governmentof Uttarakhand by
fast tracking resolution of key issues
pertaining to generation, expediting the
additional interstate  connectivity and
ensuring optimum allocations in various
distribution schemes (as per provisions of
applicable policies).

It is envisaged to cover tle entire state under
PFA programme in a phased manner an
provide 24x7 power supply to all domestic,
agriculture industrial and commercial
consumers for allconnected households from
FY 16 itself and to all un-connected
households byFY 18

However Government of Uttarakhand would
endeavor to implementthe programme much
earlier than the abovetargeted dates.

The central and state governments would
meet regularly to review the progress of the
programme over the next4 years and would
strive to achieve the oljectives of the
programme by taking the necessary steps a:
envisaged in thePFA document

Dr. Umakant Panwar , IAS
Secretary,Energy & Norconventional Energy
Government ofUttarakhand




EXECUTIVE SUMMARY

24x7- Power for All (24x7 PFA) is a Joint Initiative
of Government of India (Gol) and State
Governments with the objective toprovide 24x7
power available to all households, industry,
commercial businesses, public needs, any other
electricity consuming entity and adequate pwer
to agriculture farm holdings by FY 19.This
roadmap document aims to meet the above
objectives for the state of Uttarakhand.

Uttarakhand is one of the few states in India which
not only have highhydro potential of 18,175 MW
but also have higher percapita consumption than
the national average of 1000 kwh. (Per capital
consumption of the statehas steadily grown from
1,012 kWh in FY 12 to 1,154 kWin FY 15)

CONNECTING THE UNCOKNCTED

The state has already completed the RGGVY
scheme. Hwever, accoding to recent survey
undertaken by the state, 1,00,407 households in
rural areas are still un-electrified, whereas there
are no un-electrified households in urban areas.

The state has planned
identified un-electrified households under the
DDUGJY scheme of Gol and 2,229 households
through off-grid solutions. The balance 44,163
households will be identified within next 6 months
andaplan would be prepared to electrify the same
by 2018 under DDUGJY/ State Plan

to electrify 54,015

FEEDER SEGREGATION

The stae has proposed an outlay of Rs 479 Crores
in the DDUGJY forsegregation of agricultural
feeders which will be implementedjudiciously by
the state.

24 X 7 SUPPLY

The state is already supplyingpower to the extent
of almost24 hours in urban areas, 2224 hours in
rural areas and 1922 hours to the industries.

However, with planned additional link connecting
Uttarakhand to the Northern Grid, the import
capability from Northern grid will increase and
the state will not have to resort to unscheduled
load restrictions.

The state will endeavor to ensure 24 hours supply
from FY 16 itself.

GROWTH IN DEMAND

In order to achieve the objective of 24 x 7 supply
in the state,the state would see an increase ipeak
demandfrom 1,930 MW at present to 2,845 MW
in FY 19 with corresponding increase in energy
requirement from 12,617 MU in FY 150 18,062
MUin FY 19.

In the present conditiors, the peak demand of
1930 MW in FY 15 was fully met owing to the
availability of a largehydro-power capacity in the
state.

The future demands have been derived by
estimating the urban and rural household
consumption after taking into account the growth
in number of electrified households on the one
hand and the growth in average consumptiotper
householdon the otherhand. Individu al category
wise gowth rate equivalent to the 5 year CAGR
has been considered for other than domestic
sectors.

SUPPLY ADEQUACY

The present firm availability of the state is 2,361
MW (excluding share from unallocated quota).

Historically, the state has todepend on short term
procurement of power to the tune of25% of its
total energy requirement.




In order to meet the increasing demangthe state
has already planned additional capacity
availability of 1,035 MW through own generating
stations, renewable errgy sources and central
generating stations in a phased manner by FY 19
by investing Rs 3666 Crores (for own generation
and renewable energy sources)

However, even with the availability of additional
capacity, the state would still be facing a shortfall
of 23-30% in terms of energy availability from FY
16 z FY 19, for which the state would
progressively plan to tie-up additional power on
short as well asmedium/ long term basis. The plan
includes procurement of about 335 MW of firm
power through competitive bidding and options
for purchasing short term power through power
exchange and other short term/medium term tie
ups.

The state will also ensure the enhanced
availability from their own existing stations,
which have outlived their useful life, by
undertaking RM&U worth Rs 982 Crores.

ADEQUACY OF TRANSMIEON NETWORK

The existing ISTS transmission line capacity and
transformation capacity is adequate for meeting
the present requirements

The transmission schemes plannedn the state
would increase the pesent transformation
capacity by 5,180 MVA resulting in an overall
transformation capacity of 13,698 MVA (both
inter -state as well as intrastate).

The existing intra/ inter-state transmission
system with the plannedinvestment of Rs4,702
Crores towards capacity addition would be
adequate to meet therequirement as envisaged
for 24x7 PFA

ADEQUACY OF DISTRIBWDON NETWORK

The ongoing RAPDRP schemecpvering 31 towns
in Uttarakhand) is expected to be completed by
| A1® fexcept DehradunMard 7).

The stae has proposed a requirement bcapital
expenditure of Rs. 706Crores in IPDS and Rs.
3,433 Crores in DDUGJY for feeder segregation,
providing access to all rural households, system
strengthening and network upgradation through

a planned capacity addition of 1200 MVA at 33/11
kV level, 1235 MVA at DT level and creation of
additional network of 1987 CKM,5344, CKM and
7729 CKM of 33 kV, 11 kV and LT lines
respectively.

The existing distribution network with projected
addition would be adequate under projeted peak
load conditionsbut the state has to take necessary
steps to complete the planned works within
scheduled time period

The T&D Losses are also projected to be reduced
to 13.70% by Fr 19 from present level of 17.61%
and AT&C to 14% by FY 19 from thpresent level
of 20%.

CLEAN ENERGY AND ERBY EFFICIENCY

The State has alsaotified policies/schemes for
promotion of clean energy and energy efficiency
measures in the state. The state plans to add 345
MW of renewable energy plants and to save
358.64 MUby FY 19.

FINANCIAL TURNAROUND

Although, UPCL is showing a net profit of Rs 323
Crores during Fr¥ 14 but due to historic
accumulation of losses, the accumulated financial
losses of UPCL stands as Rs 1695 Crores in18Y
The accumulated financial lossesnay reduce to
Rs. 305.23 Crores in the FY 19 from Rs. 1,695
Crores in FY 14n normal circumstances but UPCL
may achieve financial turnaround by FY 19
through a nominaltariff hike of 1.7% in FY 17

On the basis of above considerations, a roadmap
to achieveOct1 @x 01 xAO A O 1]
formulated and detailed in the report

Qu
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CHAPTER 1INTRODUCTION

Power sector is a critical infrastructure
element for growth of an economy. The
availability of reliable, quality and affordable
power is vital for rapid growth in
agriculture, industry and for overall
economic development ot state.For this an
efficient, resilient and financially healthy
power sector is an essential requirement for
growth of the country and economic
empowerment of thecommon man.

Under the Indian Constitution,electricity is a

concurrent subject. As per Electricity Act

2003, it is the duty of a distribution license

to develop and maintain an efficient,
coordinated and economical distribution

system in the mandated ara of supply as
well as to supply electricity in accordance
with the provisions contained in the Act. The
State Electricity Regulatory Cmmission

(SERC) as per the provisions of the act,
specifies and enforces the standards with

respect to qualityand reliability of supply by

licenseesandalso monitorsthe performance

of distribution companies (Licensees) on the
basis of notifiedperformance standards.

OBJECTIVES AND KEYUDCOMES OF
THE 24X7 POWERFOR ALL z JOINT
INITIATIVE

The 24x7 Power for All (24x7 PR) isa Joint
Initiative of Government of India (Gol) and
Government of Uttarakhand (®U) with the

objectiveto make24x7 power available to all
households, industry, comnercial

businesses, public needs, any other
electricity consuming entity and adequate
power to agriculture farm holdings.

Towards this goal the 24x7 PFA mitiative
seeksto:

Ensure reliable 247 supply to
consumers within a period offour years
of commencement of the program The
hours of supply for agriculture
consumers will be decided bythe State
Government as per requirement

Ensure thatall unconnected households
are provided access to electricity in a time
bound manner inthe next four years i.e.
by end of FY 19.

Ensure adequate capacity addition
planning and tie ups for power from
various sources at affordable price to
meet the projected power demandin
future.

Strengthen  the transmission and
distribution network to cater to the

expected growth in demand of existing as
well asfuture consumers.

Assess the financial measures including
optimizing investments and undertaking

necessary balance sheet restructuring
measures to ensure liquidity in the

finances of theutility.

Put in place a straggy to ensure
reduction of AT&C losses as per the
agreed loss reduction trajectory and
methodology and steps required to be
taken at every level of distribution.

Identify steps for implementation and
adoption of modern technologies to
monitor reliable supply.

Identify steps for monitoring timely
commissioning of various generating
plants, transmission and distribution
infrastructure to meet the expected
growth in demand.

Y CRISIL
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To take measues for meeting the
performance standards as laid down by
SERC.

An Action plan has been drawn to achieve
the above aims and objectives. The plan
will be executed by the Sta te Government
with the support of Gov ernment of India,
wherever necessary, as per their
approved plans, schemes and policies .

METHODOLOGY FORPREPARATIO!MN
OF THE ACTION PLAN R 24X7
POWERFORALL

The plan aims at the following

(1) bridging the gap between tte demand
and supply for the already
identified/registered consumers and
other consuming entities

(2) connecting the unconnected
households and unconnected farm
holdings.

Accordingly the methodology adopted to
DOAPAOA OEA O! ACEIT I
includesinter-alia:

1) Projection of average per day
consumption of rural and urban
households based on respective
historical compounded annual growth
rates (CAGR}luring the pastfive years.

2) Projection of demand of commercial,
industrial and agriculture consumers
based again on past data and historical
CAGR recorded during the past five years

3) Assess the power requirement of un
electrified households and draw up a
time bound plan for electrification of all
households.

4) Project the annual energy requirement
and maximum demand by aggregating
the requirement of all consumer
categories and applying an appropriate
load factor.

5) Draw up a broad plan to meet power
demand in futurethrough

V 3 OA OA 8 Qupcoinirg generation
resources

V Allocation from upcoming central
sector power plants

V Quantum for additional procurement
required.

6) Assess the additional energy requirement
for providing 24x7 power supply to all
households in thestate as well as other
consumer categories financial
implications on utilities for procuring
additional energy and per unit
implication on tariff.

0 7) Agsesthemiie@yacy ofthg Retwopkgpoth

inter -state and intra state transmission as
well as distribution so as to meet the
increased / expected / projected power
requirement of allconsumer categorieof
the state.

8) Conduct sensitivity analysis for cost of
service and resulting Financial Gap under
multiple scenarios on various parameters
namely, tariff hike, reduction in power
procurement cost, and increase in
interest and moratorium period, AT&C
loss reduction,etc

9) Set monitorable targets to achieve the
goal of 24x7 Power for All in a cost
effective manner to the consumers of the
Sate.

Y CRISIL
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CHAPTER 2FACTS ABOUT UTTARAKIAND

2
> Jamimus. Constituted on 9th November 2000

“ As per 2011 Census
Arunachal Total Area 53483 Sqg. Km

i/"/'*m - Hilly Terrain 46035 Sqg. Km (86%)

| Kashmir

- Plain 7448 Sg. Km (14%)
- Forest cover 34651 Sqg. Km (65%)
- Rural Areas 52,581 Sqg. Km (98.31%)
- Urban Areas 902 Sg. Km (1.69%)
Daman & Diu=T & Administrative 13
Dadar & Nagar Haveli ; ‘ , DiStriCtS
No. of Villages 16793
-Inhabited villages - 15745
o -Uninhabited villages - 1048
4

2 g s Population 1,00,86,292
LSS 3 Nikobar Isiands - Rural -70,36,954

q,

) - Urban -30,49,338

In accordance with the provisions of the Uttar Pradesh Reorganitian Act 2000 (Act 29 of 2000),
enacted by the Parliament of India on 28 August 2000, thestate of Uttaranchal came into
existence on 9 November 2000 as the 27 state of India, when it was carved out of northern
Uttar Pradesh.

The state has literacy levels higher than the national average and has abundant availability of
quality human resources. Within a shar span of its existence, Uttarakhand has emerged as a
significant destination for investments in manufacturing industry, tourism and infrastructure.
Emphasis is on stimulating all the three sectors of its economy (agriculture, industry and
services), to gow to their fullest potential in keeping with the geographic profile of the state. The
Government of Uttarakhand has undertaken several policy measures and incentives to encourage
inflow of investment into different sectors of its economy

The area profileof districts is summarized inTable 40 in Annexurez 1. Further, the district wise
population details as per 2011 Census is summarized ifable41 in Annexurez 1.

As per the provisions of Electricity Act 2003, there are independent unbundled utilities
operational in state namely:

1. Generating Company - Uttarakhand Jal Vidyut Nigam Limited (UJVNL)

2. Transmission Company- Power Transmission Corporation of Uttarakhand Limited (PTCUL)
3. Distribution Company - Uttarakhand Power Corporation Limited (UPCL)

The power sector of state is regulated by tthrakhand Electricity Regulatory Commissio(UERC).

1Source: OfficiaWebsite of Uttarakhandwww.uk.gov.in

’ CRISIL 24x7 Power For Al (Uttarakhand)
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CHAPTER 3CONSUMPTON PATTERNAND
ELECTRIFICATION STAUS

ELECTRIFICATION STAJS ANDPER
CAPITA CONSUMPTION

The population of Uttarakhand has grown
from 84,89,349 in 2001 to 1,00,86,292in

2011 at the decadalCAGRof 1.74%. This
growth rate has been considered for

estimating the population beyond 2011

Considering the annual energy availability
from FY 12 to FY 15, the pecapita
consumption of electricity is summarized
below:

Figure 1: Per-Capita Consumption of
Electricity (kWh per person) in recen tyears
1200
1150
1100
1050
1000
950

900

I The per-capita consumption has grown at
a CAGR 0£1.46%.

STATUS OF ELECTRIFACION ANC
PROJECTION OF HOUSEEDS FOIR
FY 14

District-wise electrification in urban and
rural areas is detailed in Table 42 in
Annexure-2.

The summary of electrified and un
electrified households as per 2001 and 2011
censusand projections for FY 14 based on
CAGR for past 10 years tabulated below.

Table 1: Projection of households based on
Census 2001 and 2011

Un-
Electrified Total
Household Households
s

Electrified
Household
s

Parti culars

Total

2001 9,56,995 6,29,326 15,86,321

in % 60.33% 39.67% 100%

2011 17,38,175 | 2,58,893 19,97,068

in % 87.04% 12.96% 100%

CAGR 6.15% -8.50% 2.33%

FY 14
(Project ed
Households)

19,60,326 | 1,34,210 | 20,94,536

Rural

2001 6,02,255 5,93,902 11,96,157

in % 50.35% 49.65% 100%

2011 11,66,756 | 2,38,089 14,04,845

in % 83.05% 16.95% 100%

CAGR 6.84% -8.74% 1.62%

FY 14
(Projected
Households)

13,31,742 1,19,021 14,50,763

Urban

2001 3,54,740 35,424 3,90,164

in % 90.92% 9.08% 100%

2011 5,71,419 20,804 5,92,223

in % 96.49% 3.51% 100%

CAGR 4.88% -5.18% 4.26%

FY 14
(Projected
Households)

6,28,584 15,189 6,43,773

From above it is inferred that:

1 70% of the households are in rural areas
and 30% are in urban areas.

87% households are electrified of which
Dehradun district has the highest
electrification of 96.29% and Champawat
district has the lowest electrification of
72.05%.

96.5% of households in urban areas are
electrified whereas 83% of h ouseholds in
rural areas are electrified.

Overall number of households has grown at
a decadal CAGRof 2.33%.

Y CRISIL
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The decadal CAGRof urban households is b) As per census projections, there are

4.26% and the decadal CAGRof rural 13,31,742 electrifiedhouseholdsin rural

householdsis 1.62%. areas and 6,28,584 electfied
householdsin urban areas However, as

There has been a rapid decrease in un- per UPCLrecords, there are 8,42,288

electrified households during the past 10 lectrified h holdsi | q
years i.e. (2001 to 2011) which indicates electrined housenoldsin rural areas an

that the Sate Distribution utility has taken 7,18,395 electified householdsin urban

measures to electrify  un-electrified areas

households during this period L
c) As per census projections, there are

The above projected figures does not match 1,19,021 unelectrified households in
with records of state (URCL)for FY 14which rural and 15,189  unelectrified
shows a different position. The following householdsin urban areas However, as
table gives the projected number of per UPCL records, there ar&,00,407un-
householdsbased onCersus 2011 and as per electrified householdsin rural areas and
UPCL records. Nil un-electrified househdds in urban

o areas

Table 2: Census 2011 vs. 5 0 # , HpbWehold

Data for Uttarakhand (Numbers) This anomaly/discrepancy in figures was
o discussed with UPCL

Electrified Electrified Total

Household ~ Househol  Households It was explained byUPCL that:
ds

Total a) Variation in total households isdue to
(F:anstsased on 19,60,326 1,34,210 20,94,536 fact that more than one household (|n
FY 14 @s per same premlseg)are belng. served from
UPCL) common electric connectionand there
FY 14 (Final 19.94,129 = 1,00,407 @ 20,94.536 are households that are not drawing
Consideration)

power through regular/legal

connections.

Particulars

15,60,683 @ 1,00,407 @ 16,61,090

Rural

FY14(Basedon | 14547740 110021  14,50,763
Census)

The census criteria for distinguishin
2N 842,288 100407  9,42,695 g g
uUpPCh rural and urban householdsdiffer from
FY 14 (Final 12,75,734 | 1,00,407 @ 13,76,141 their own criteria as the utility considers
Consideration) -
Urban a rural household as urban if it comes
FY 14 @ased on | ¢ oo, 15185 643773 url(?lgr urban electricity distribution
Census) e ' e division. So the number of urban
El\géﬁ @s per 718,395 0 718,395 domestic households as per UPCL is
FY 14 (Final greater than the number projected as

. . 7,18,395 0 7,18,395
Consideration) per census.

Following variations were observed in
figures submitted by UPCL and census
projections:

The figures of un-electrified households

are based ona recent survey andare

being considered forrural electrification

a) There is a difference of 4,33,446 programs. According to the survey, all
electrified households between census urban consumers have already been
DOl EAAOET T O AT A 50#, 68 OcleifRd. OAOS
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The issue of demand projections for future
years was discussed with the state-or the
projection of daily household consumption
(for the estimation of demand of both rural
and urban consumers in future vyears,
following methodology has been adopted:

(1) The figures ofthe urban householdsin
FY 14 as given by UPCLhas been
considered. The number of un
electrified households in urban areahas
beentaken as nil as pe UPCL

(2) The figures ofun-electrified households
in rural areas has been taken at

1,00,407 as per UPCLTo arrive at the
existing electrified rural households
the total urban householdsand the un-
electrified rural households have been
reduced from the owrall households
projected for FY 14 based on Census

Based on the above the number of

electrified and un-electrified households in

urban and rural areas of Uttarakhand in FY
14 have been arrived at Accordingly, the

demand projections for the state have been

worked out in the next chapter.

Y CRISIL
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CHAPTER 4DEMAND AND SUPPLY HNARIO

PRESENT POWER

POSITION

The actual energy and demand scenario
during the past 6 yeards shownbelow:

Figure 2:  Energy
Availability 2 (in M U)

Requirement VS.

Energy RequirementVs. Energy Availability
12,617 7.00%

549% 11,944 3 6.50%
11,493 6.00%

10,709 5.50%
5.00%

450%

4.00%

8k 5%

3.00%

2.50%

2.00%

FY 12 FY 13 FY 14 FY 15

6.54%
~— 6.04%

mmmm Total Energy Requirement  mmm Total Energy Availability Deficit

Figure 3: Peak Demand vs. Peak Met (in MW)

Peak Demand vs Peak Met
1,930  1,9:
2,000 1,930 6.00%

5.03% i Lot 1,826, 0,
1,800 w600 1,680 5.00%
1,565
S / 4.00%
1,600

1,313 3.00%

1,400 1,247
2 19 2.00%
1,200 - 1.00%
1,000 0.00%

FY 10 FY 11 Fy 12 FY 13 FY 14 FY 15 0.00%

mmmm Total Peak Demand === Total Peak Met Deficit

9 The deficit is being progressively bridged
by UPCL

During the past few years, a number of
Central Generating Stations in  which

Uttarakhand has a share and also
StatePrivate Sedor Generating Stations
have been commissionednd the additional
availability has outstripped the growth in
demand resulting in reduced demand supply

gap.

The key observations are as follows:

2 As per the data available in the CEA

SUPFLY

1 Barring a few industries, power is
generally supplied to most of the
consumers through mixed feeders.

Present energy requirement is of the
order of 2000 MU/ month with demand
supply gap of 3%.

In afew towns of the tourist interest, the
state supplies power almost round the
clock.

During FY 15, aerage hours of suppy to
rural areas andagriculture sector varied
in the range 0f22:26 to 24:00 Hours.

The induction furnaces and the rolling
mills are supplied on an average of 1956
hours/day while the non-continuous
industries get 2238 hours of

supply/day.

The state ha peak demand of about
1930 MW which was fully met during FY
15 owing to the fact that Uttarakhand is

a hydro dominated state

DEMAND PROJECTIONS

The present energy requirement of
Uttarakhand during FY 15 was12617 MU.
With 24x7 supply to be provided across the
state, the demandis likely to increase. The
demand can be classified in three broad
categories.

(@) Demand on account of24x7 power
supply to already electrifiedand newly
built domestic households

(b) Demand from electrification of un-
electrified domestic households
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(c) Demand on account of 247 power
supply to other than domestic category

DETERMINATION OF AVAGE
GROWTH RATE IN DAILMOUSEHOLD
CONSUMPTION

The actualdaily household consumption of
registered domestic consumergboth urban
and rural) has grovn from 3.04kWh in FY 1L
to 3.70 kWh in FY 14 at CAGR of @%

For determination of consumption of
domestic households up to FY 19, llathe
4,33,446rural households electrified as per
Census but not in UPCL recordsave been
considered as legal multiple households
sharing common electrical connection in
same premises.

The broad approachis highlighted below:

The daily household consumption has been
computed separately for rural and urban
households for FY 14 and escalated by 7%
annually to arrive at the daily household
consumption up to FY 19.

The annual sales in domestic category has
been arrived on consideration that the
projected households in both rural and
urban categories (existing as well those
converted from un-electrified to electrified)
would be consuming electricity at their

respective  projected daily household
consumptions.

Sales in categories other than household
have been considered to increase at the
respective CAGRs of past 5 years. During
discussions with the state governmentit
was informed that the growth in electricity
consumption in Industrial sector may not be
of the same order(~11%) as experienced
earlier due to ending of tax holidays for the
industries, but after detailed discussion, it
emerged that even then the industrial
growth may not be less than previous years
due to various other reasons like stable
power supply and cheagabour in the state.

DETERMINATION OF CGUMPTION
OF HOUSEHOLDS (ELERIFIED AND
UN-ELECTRIFIED)

The average daily household consumption of
existing electified rural and urban
households in FY 14 has been arrived at by
dividing the actual sales in ruraland urban
areas (as per the information provided by
UPCL) by the projected number of electrified
rural and urban households in FY 14
respectively.

Keepingin view the increase in supply hours
in past few years and the fact that presently
electricity is being supplied almost 24 hours
to all domestic households, the demand of
daily consumption of electricity is expected
to continue to grow at a rate of 7% pelyear,
in line with the past trend.

The projected daily household consumption
in urban and rural areas is shown below:

Figure 4: Projected Daily Household
Consumption Electricity (kWh per person)
for future years

7.00
6.00
5.00
4.00
3.00
2.00
1.00

0.00
FY 14 FY 15 FY 16 FY 17 FY 18 FY 19

Rural ——Urban

However, it mayalso be kept in view that the

geographical features of the state (i.e. the
location, accessibility, weather) along with

current tariff levels (which are presently at

comparatively lower levels) play a

significant role is determining the current

and future demands.

The number of electrified households is

expected to grow at the decadalCAGR of
1.62% in rural areas andhat the decadal CAGR
of 4.26% in urban areas.

Further, to electrify the remaining 1,00,407
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households in rural areas, phasing of Accordingly, the annual consumption of the
electrification of 20% households in FY 16, domestic households is tabulated below:
35% in FY 17 and remaining 45% in FY 18

has been considered.

Table 3: Projected Sales from Existing and Newly Electrifi ed Households
Particulars FY 15 FY 16 FY 17 FY 18 FY 19

Rural - Electrified Consumers (Existing + Projected Growth)
Electrified Consumers (in Nos.) 12,75,734 | 12,96,415 | 13,17,432 | 13,38,789 | 13,60,493 13,82,548
Daily Household Consumptior(in kWh) 2.12 2.26 2.42 2.59 2.77 2.97
Projected Annual Consumptior(in MU) 985 1,071 1,165 1,266 1,377 1,497
Rural - Electrification of Un -Electrified Consumers
Targeted Annual Addition (in Nos.) - - 20,081 35,142 45,183 -
Cumulative Annual Addition (In Nos.) - - 20,081 55,224 1,00,407 1,00,407
Projected Annual Consumptior(in MU) - - 9 36 79 109
Total Projected Rural Consumption (MU) 985 1,071 1,173 1,302 1,456 1,606
Urban - Electrified Consumers (Existing + Projected Growth)
Electrified Consumers (in Nos.) 7,18,395 7,49,009 7,80,928 8,14,207 8,48,904  8,85,080
Daily Household Consumptior(in kWh) 4.28 4.58 4.90 5.24 5.61 6.00
Projected Annual Consumptior(in MU) 1,122 1,252 1,396 1,558 1,738 1,939
Total Projected Urban Consumpti on (In MU) 1,122 1,252 1,396 1,558 1,738 1,939
Total Projected Domestic Consumption (In MU) 2,107 2,323 2,570 2,860 3,194 3,545

DETERMINATION OF CGUMPTION Based on this, the ategory-wise salesis as
OF OTHER CONSUMERS pertab|e below:

For projection ofsales for FY 15 to FY 19, the
CAGR of previous 5 years has been
considered for all categories.

Table 4: Projected Category-wise Sales (In
MU)

Categories Growth Rate
Domesticz Rural -
Domesticz Urban -
Non Domestic 8.40%
Industrial(LT) 8.33%
Industrial(HT) 11.50%
Mixed Load (HT) 12.22%
Industrial (Deemed Additional Sale due to Load Shedding) 0
Public Lighting 1.42% 45 45 46 47 47
Traction 0.00% 11 11 11 11 11
Private Tubewells 5.45% 235 248 262 276 291
Government Irrigation 1.83% 106 108 110 112 114
Public Water Works & Sewage Pumping 7.09% 314 336 360 385 413

Grand Total 9,980 11,393 12,564 13,874 15,307

1 As seen from above, the industrial sales (LT, HT) will continue to form the 58% -62% of overall
consumption of the state of Uttarakhand

ENERGY AND BMAND REQUIREMENT
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Government of Uttarakhand has proposed
an aggressive trajectory for T&D loss
reduction and the same has been taken into
account for preparing this roadmap
document

However, the AT&C targets have been
recomputed for Uttarakhand to keep tlem in
line with trajectory specified by MoP.

Figure 5: Projected Loss Reduction Trajectory
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Based on the Loss Reduction Trajectory
approved as above, the Energy and Demand

Requirement for the future years is
tabulatedin table 5 below:

As per the power supply position up to
March 15 as now provided by state, the
actual unrestricted requirement for FY 15 is
12,617 MU which is almost in line with the
figures calculated in the study (i.e. 12,394
MU), thereby validating the assumptions
considered to project the power
requirement in FY 19.

The load factor works out to be 72.47% for
FY 15.

The two major categories i.e. Domestic and
Industrial constitute more than 80% of total
sales of Uttarakhand As both these
categories will be havingsimilar growth rate
between 10%11%, therefore, sales mixin
future is expected to remain similar to the
current sales mix Thus,the load factor has
accordingly being assumed to remain
constant up to FY 19.

As seen from above, the maximum demand
requirement of the state is projected to
increase from 1930 MW in FY 15ad 2845

MW in FY 19 assuming an unchanged
annual load factor of 72.47%.

As per projections made in 18 EPS of CEA,
the projected energy demand and peak load
for the state of Uttarakhand vas 14,223 MU

and 2449 MW in FY 19 as against the now
calculated energy demand of 18,062 MU and
peak load of 2845 MW in FY 19.

Adoption of various energy efficiency
measures like energy efficient irrigation
pump-sets, energy efficient lighting (use of
LEDs) adopting demand side management
initiatives like introduction of Time of Day
(TOD) tariff etc., would also help in reducing
the peak demand of the state.

An assessment of the adequacy of
generation, transmission and distribution
infrastructure for meeting the projected
annual energy demand of 18062 MU and
peak demand ofaround 2845 MW has been
made which is covered in the following
chapters.

Table 5: Energy Requirement (In MU) and Peak Demand (in MW)

Particulars
Sale within State (in MU)
Distribution Losses
Intrastate transmission losses
Total Energy Requirement within State (in MU)
Load Factor
Maximum Demand (in MW)

FY 15
9980
18.00%
1.80%
12394
72.47%
1,952

FY 16
11,393
16.05%
1.80%
13,820
72.47%
2,177

FY 17

12,564
15.10%
1.80%
15,070
72.47%
2,374

FY 18
13,874
14.05%
1.80%
16,438
12.47%
2,589

FY 19
15,307
13.70%
1.80%
18,062
72.47%
2,845
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CHAPTER 5GENERATION PLAN

CUMULATIVEGENERATION
AVAILABILITY

The total installed capacity in Uttarakhand
including firm share of CG&s on 3%t March
2015 (allocated capacity in State, Private,
joint and CGSjs 2361.08 MW as detailed in
table below. Station wise details are affable
59 in Annexure z 9. Hydro based apacity
constitutes about 76% of total capacity
followed by thermal (coal based) 17% gas
based3%, nuclear 1% and balance about 3%
cogeneration plus solar In addition to the
above capacity, unallocated power from CGS
at the disposal of Central Governmenis
allocated to Uttarakhand from time to time.

Table 6: Availability Mix from Firm Sources
in FY 15 (in MW)

%age of
Total Firm
Availabilit

Yy

Latest Firm
Entitlement
(in MW)

Source

Own Generating Stations (OGS)
Hydro 1134.96 48.02%
Small Hydro 32.70 1.38%
Subtotal z OGS 1167.66 49.40%
Private Generating Stations (PGS)
Non Solar (R.E.) 213.30 9.02
Solar 6.6 0.28%
Vishnugarh (J.P.) 48.00 2.03%
Subtotal z PGS 267.90 11.33%
Central Generating Stations (CGS)
Coal based 400.10 16.93%
Gas Based 69.64 2.95%
Subtotal -Thermal 469.75 19.87%
Nuclear 31.24 1.32%
427.13 18.07%
928.12 39.27%
2361.08

Hydro Based
Subtotal z CGS
Grand Total
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Uttarakhand has met a max demand of about
1930 MW during FY 15 and the present
annual energy requirement of the stateis of
the order of 12.6 BU.

The maximum demand is expected to
increase to 285 MW in FY 19and the energy
requirement would be of the order 0f18.06
BU by FY 19, considering the additional
energy requirement for providing 24x7
power supply to the State.

The actual energy availability from various
sourcesin FY 14 and FY 153 summarized
below:

Figure 6: Availability Mix from Various
Sourcesin FY 14 and FY 15(in MU)
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0 State Royalty
Power

= PP Units FY 14 2763.77 785.98 3933.73 349.49 3866.37

= PP Units FY 15 3188.93 833.22 3607.32 778.13 3828.31
Avg. Cost FY 14 3.05 1.51 3.24 3.35 1.09

—Avg. CostFY 15 2.72 1.71 3.51 295 1.68

Short Term CSGS IPP's UJVNL

1 During FY 15, about 31% of the power is
being sourced from state owned
generating stations, whose average rate
has increased from Rs. 1.09/unit in FY 14
to Rs. 1.68/unit in FY 15.

Another 30% power is being sourced from
CGS whose average rate has increased
from Rs.3.24/unitin F Y 14 to Rs 3.51/unit
in FY 15

IPPs and State Royalty power contributed
6.5% each in FY 15

State was dependent on 26% of total
power purchase (up from 24% in FY 14)
from short term sources.
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PLANNED CAPACITY ADDION

A number of generating stations (hydro, coal bsed etc.) are planned to be commissioned up to
FY 19.The additional capacity availablefrom various sources(along with the expectedyear of
commissioning)is summarized below:

Table 7: Summary of Additional Firm Availability from  Various Sources

Latest Firm
Capacity Entitlement Availability
S (MW) [ from Year

Own & Private
Vyasi Hydro 100.00%

Dunao Small Hydro 100.00%
Suwarigad Small Hydro 100.00%
Limchagad Small Hydro 100.00%
Asigangal Small Hydro 100.00%
Asigangall Small Hydro 100.00%
SuringadHl Small Hydro 100.00%
Kaliganga| Small Hydro 100.00%
Subtotal Own & Private 100.00%
B CG& Located within State
Tapovan Vishnugad 520.00 17.88%
Lata Tapovan 171.00 18.13%
Vishugarh Pipalkoti 444.00 16.06%
Tehri Pump Steage 1000.00 20.00%
Subtotal CG% Located within State 2135.00 18.52%
C CG% Located outside State
Koldam Hydro 800.00 4.88%
Mejal Coal 1320.00 1.74%
Kishanganga Hydro 330.00 4.85%
RAPP U7&8 Nuclear 1400.00 2.36%
Parbati-Il Hydro 800.00 4.88%
Subtotal CG$ Located outside State 4650.00 3.23%

* Share allocation of some of the CGS is tentative as firm allocation is yet to be ddvieRy

The additional availability from Renewable Energy sources (Grid and G#rid) is detailed inTable
21 in Chapterz 8.

The table below summarizes the availability opower from various sourceskeeping in view of
the existingand upcoming capacity availabilityin FY 19
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Table 8: Projected Firm Share Allocations from Various Sources (in MW)

S. No.
Availability Within State
A Own Generating Stations

Source

New StationsOwn & Private
Private Generating Stations Existing
Renewable Energy SourcesUpcoming
Central Generating Stations
F New StationsCGS
Sub-total Availability Within ~ State
Availability Outside State
G Central Generating Stations
H CGS New
Sub-total Availability Outside State
Grand Total

FY 16

1168
0
268
37
277
0
1749

651
39
690
2439

FY 17

1168
7
268
71
277
0
1791

651
78
729
2520

FY 18

1168
21
268
140
277
93
1967

651
78
729
2696

FY 19

1168
145
268
270
277
395

2523

651

150

801
3324

As seen from abovgthere isasubstantial capacity addition fromFY 15to FY 19both within state
and outside state(based on thelatest expected dates of commercial geration as available with

Central Electricity Authority).

However, the availability is mostly fromhydro and other renewable sairces which inherently
havelow capacity utilization factor and same has been appropriately factored for computation of
energy availability from existing and upcoming generating stations

Accordingly, the projectedenergy availability from the abovementioned sourcesfor future years

is summarized in table below

Table 9: Projected Energy Availability from Firm Share /Long Term Tie-Ups (in MU)

Source

Total Energy Requirement vithin State

Energy Availability from Long Term Firm Tieups

Energy Availability from Long Term Firm Tieps (In %age)
Targeted Energy Availability from Long Term Firm &ups (In %age)
Targeted Energy Availability from Long Term Firm Tieups (In MU)
Adequacy of Power Supply

Additional Energy Required on Long Term Basis ( in MU)
Additional Firm Tie-up Required (80% PLF) on RTC Basis (in MW)

Additional Energy Required on Short Term Basis (in MU)
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Adequacy of Energy Availability

13,820
10,270
74.31%
90.00%
12,438
Inadequate
2,169
309
1,382

15,070
10,555
70.04%
90.00%
13,563

Inadequate

3,007
429
1,507

16,438
11,397
69.34%
90.00%
14,794
Inadequate
3,397
485
1,644

24x7 Power For Al (Uttarakhand)

18,062
13,909
77.01%
90.00%
16,256
Inadequate
2,347
335
1,806




It is seen from above table that the
availability from already tied-up firm share

will continue to remain in the range of70%-

75% which is in line with the trend of

previous years And thestate has to resort to
market purchase/short term purchase to
meet the balance power requirementof 25-

30%.

For the purpose of determining the

adequacy of energy availability, it is
considered that the state should be able to
meet 90% of its projected energy
requirement through firm allocationsttie -

ups only and for the balance 10%, the state
has to effectively plan (through

comprehersive power procurement
planning on short term and medium term
basis) and look for procurement of power
either through competitive bidding or power

exchangeor through other sources on short
term/medium term basis.

As Uttarakhand will be having projected

energy availability of approximately 77.01%
through firm share in FY 19, the state will
take necessary measuresto tie-up for
additional 2,347 MU (i.e. approx. 335 MW)
on long term basis so as to achieve an
adequacy level of 90%of power availability
from firm tie-ups by FY 19.

FUND REQUIREMENT

Further, the state will also plan for
procurement of 1,806 MU by FY 19 on short
term basis.

It is also worth mentioning that thefirm tie -

ups do not include theavailability from the

unallocated quota of existing as well as
upcoming Central Generating Stations,
which will be additionally available and can
also be availed byJttarakhand as an interim

measure

AVAILABILITY MIX

The availability mix from various sources
(Firm Tie-Ups only) for FY 16 and FY 19is
shown below:

Figure 7: Availability Mix from  Various

Sources (Firm Tie -Ups only)

= FY 16 67.7%
FY 17
FY 18 65. J
®FY 19 668%

In case capacity addition goes ahead as
planned, the share of Renewable Energy
will go up from 15% to 19.4% which is a
significant step towards achievement of
green power tar gets

The fund requirement for state projects is
summarized below:

Table 10: Fund Requirement for State Generation Projects (in Rs Crores)

Particulars

Own Generation (to be Commissionedp to FY 19)

Fund Requirement (in Rs Crores)
FY 16
369 337 75 7 788

Own Generation (to be Commissioned beyond FY 19) 1317 1499 1469 1464 5749

R&M of Existing Stations
Renewable Energy (Grid and OfGrid)
Total Fund Requirement (Generation)
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35 247 398 302 982
281 435 885 1277 2878
2002 2518 2827 3050 10397
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It is evident from the previous sections that
there is a shortage in energy requirement to
the tune of 20%-30% from FY 16 to FY 19
and the state has to procure for additional
power both on long term and short term
basis.

Also, against the hydro potential of 18175
MW in Uttarakhand (taking plants rated 25
MW and above), only 3426 MW capacity is
installed and 2640 MW capacity is under
construction.

Thus, the state will work aggressiely on
following action points:

ACTION
STATE

POINTS FOR TH

POWER PURCHASE PLANNG

The state will work towards
institutionalizing and strengthening the
Power Purchase Planning and Procurement
cell, which will focus on the
short/medium/long term power pu rchase
planning and work on the procurement of
power on cost effective basis.

This cell may also work on the monthly
power availability from already tied-up
sources (on the basis of annual schedules
provided by these soures) and accordindy
work out the requirement for tying up
power on RTC basisthrough competitive
bidding route keeping into consideration the
huge seasonal variation in availability of
energy from renewable and hydro sources
across the year.

RM&U OFEXISTING STATIONS

Most of the power statons of UJVNL have
already outlived their useful lives.

The state has planned capital expenditure
of nearly Rs 1860 oores on RM&U
(Renovation, Modernization & Up-
gradation) of its own generating stations
which has been detailed inTable 43 in
Annexurez 3 and the adlitional availability of
power from these stations is detailed in
Table 41in Annexurez 3.

In order to continue generation from these

power stations for another 35 years RM&U
of existing power stations is essential. This
will not only result in continued supply of

cheaper power from the existing power
stations but also result in an increase in
generation capacity by 89 MU.

At present no financial assistance is being
provided by the Government of India for
RMU of medium and large hydroelectric

projects. The RMU of above projects can also

be taken up expeditiously if theGovernment
of India sanctions the grant for carying out
these works under 247 Power for All
scheme

Thus, the GoU requests Gol to kindly
consider funding of around Rs. 980
crores for upcoming RMU projects to
meet the real challenge of higher power
generation at an optimal which will be a
solid support in fulfilling the objectives of
cct@x OIT xAO AL O '116

Meanwhile, the state will approach the
State Regulatory = Commission  for
approval of this investment citing the cost-
benefit analysis of this investment on case to
case basis and prevailing scenar in the
state wherein the tapping of huge potential
of the hydro power has slowed down
considerably owing to issues beyond the
control of Government of Uttarakhand

o

A
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GOVERNMENT OF
INTERVENTION

INDIA

The State is facindwrdles in harnessing of
its full hydro potential which is affecting
economic growth of the state. The issues
highlighted by the state for intervention of
Government of Indiaare detailed as follows

COMBINED CYCLE GAXABED POWER
PROJECTS

Around 6 mmscmd of gas will be required
for the state of Uttarakhand.Gol has been
requested to kindly allocate the same to
Uttarakhand for setting-up of 350+ MW Gas
based Combined Cycle Power projects each
at Kashipur and Haridwar which will
generate 5000 MU in three yearsHowever,
due to limited availability of gas, GOI
presently, has advised the States not to take
up any newgas based stations

COAL BLOCK ALLOCATNOAND FAST
TRACK OF THE AWARD ND
COMMISSIONING OBDISHA UMPP

As the Ministry of Power, Government of
India itself is overseeing the freshbidding,
GoU requests them to fast track the whole
proceedings for development of 4000 MW
Odisha UMPP in which Uttarakhand share is
200 MW.

A coal block with 165 MT coal reserves
should also be allocated to Uttarakhand
through special dispensation for sefing-up

of a 2x660 MW project with an annual
generating capacity of 9250 MU on 80% PLF.

COORDINATING WIH
CENTRAL

OTHER
AGENCIES/STE

GOVERNMENTS
APPROVAL/CLEARANCES

FOR

Ministry of Power, Gol is requested to
expedite the investment clearancd_akhwar
Multi-Purpose Project (300 MW) to be
accorded by MoWR, Gol

Gol is requested to kindly persuade GoHP for
signing MOU with GoU for the development
of Kishau Multipurpose Project (660 MW).

GoU requests that notification dated
18/12/2012 declaring entire watershed of
about 100 km stretch of River Bhagirathi
from Gaumukh to Uttarkashi as Eco
Sensitive Zoneneeds to be withdrawn by
MoEF, Gol and fresh notification issued
taking into consideration the views of GoU.
The list of affected HEPSs is detailed imable
45 in Annexure z 3 resulting in substantial
reduction in power potential and generation
in the state,leading to power scarcity as well
as unemployment in the remote and border
areas of the state.

Gol is requested that clearances to all other
projects (not included in the list of 24
projects being reviewed as per WII report)
may be accorded as per guidelines by MoEF.

MoEF is requested to speedily submit its
OApPi U Ol
Appeal No. 6736 of 2013considering the
views of GoU and allow projects having valid
clearances to continueas the development of
24 projects totaling 2944.80 MW isaffected
in the state.

GoU requests the Gol to kindlyconsider the

funding of the life extension & increase in
generation through RM&U okxisting power

stations of UJVNLhrough grant of Rs 980
Crores.

( ind Gt iA CiBIOD OA

Y CRISIL

INFRASTRUCTURE ADVISORY

24x7 Power For Al (Uttarakhand)




CHAPTER 6 TRANSMISSION PLAN

POWER MAP OF
UTTARAKHAND

Figure 8: Power Transmission Map of
Uttarakhand
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EXISTINGINTER-STATE
TRANSMISSION SYSTEMTS

The state is well served by a network of
Inter- state transmission lines at 765 kV
(charged at 400 kV), 400 kV and 220 kV
levels, as can be seen from th&able 51 in
Annexure 7 4. Presently, Uttarakhand
draws its power from interstate
transmission network mainly through
Muzzaffarnagar RoorkeeRishikesh 400 kV
S/C line and MuradabaeKashipur-Rishikesh
400 kV S/C line. In addition, drawal of power
also takes pace through Bareilly
Pithoragarh- Dhauliganga 400 kV circuit
(charged at 220 kV) and Tanakpurz
Sitarganjz Bareilly 220 kV circuit.

The existing transformation capacity
available at 220 kV for import from the
northern grid is 1815 MVA (Table 52 in
Annexure 7 4), which is comfortably above
the maximum power Uttarakhand needs to

import when low hydro generation and peak
demand conditions are coincident.

Under contingency of any one of the 400 kV
interstate lines the system becomes
vulnerable. Contingency of 400 kV
Moradabad - Kashipur or 400 kV
Muzzaffarnagar - Roorkee line leads to
overloading of 220 kV S/C Bakunthapur
Pantnagar line, low voltages at 400 kV
Kashipur andat areasnearby Pantnagar like
Kathgodam, Haldwani, Bowali, Almora etc.

Outage of 400 kV MeerutMuzzaffarnagar

line is also very critical for the Uttarakhand

system. This leads to overloading of 400 kV
Dadri-Muradnagar and 400/220kV ICTs at
Meerut.

In view of the constraints the drawalof the
state from the ISTS in high hydro scenario is
limited to 1020 MW. The drawal of the state
from the ISTS in low hydro scenario can be
increased to 1200 MW as the overall load
met is less in this case.

The recent commissioning of 400 kV
Bareilly-Kashipur line in May 2015 the
situation has improved. With one more 400
kV link i.e. Kashipurz Roorkee 400 kV D/c
line the reliability of power supply to the
Uttarakhand system will further increase

PLANNED INTER-STATE
TRANSMISSION SYSTEMTY

Four number 400 kV lines, three number
220 kV lines have been planned by PTCUL
andfour number new 400 KkV lineshave been
planned by PGCllfor evacuating power from
upcoming generation projects and for
strengthening inter-state  transmission
capacity.
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The additional transmission lines totaling

804.6 Cktkm at an estimated cost ofRs.

1938.2 Croreshave beenplanned by PTCUL
to enhance the transmission capacity.

The target date of commissioning of these
transmission lines is spread between
December 2015 and Jun2018. While three
out of four new 400 kV transmission lines
planned by PGCIL are likely to be
commissioned by July 2015, the fourth line is
planned to be commissioned in March 2016.
Additional transmission capacity so created
will be adequate to meet the mcreased
demand on the interstate transmission lines
till the year FY 19. The details are shown in
Table 48 at Annexurez 4.

Three new 400 kV substations (Srinagar:
400/220 kV, 2x315 MVA + 220/132 kV,
2x160 MVA; Pipalkoti: 400/132 kV, 2x315
MVA; Karanprayag: 400/132kV, 2x315kV)
totalling 2210 MVA are planned by PTCUL at
an estimated cost of Rs701.48 Crores.

These new substations are planned under
deemed ISTS for evacumg power for
export from upcoming generation projects
and are scheduled to be commissioned
between December 2015 and June 2017.
Likewise, PGCIL have planned two new
substations at Sherpur (Dehradun):
400/220 kV; 2x315 MVA and Jauljibi:
400/220 kV; 2x315 MVA scheduled to be
commissioned in March 2016 and March
2018 respectively.

Details of additional capacity planned under
ISTS for evacuating power for export from
upcoming generation projects are shown at
Table46 in Annexurez 4.

Additional transformation capacity of 3470
MVA planned under ISTS (2210 MVA by
PTCUL & 1260 by PGCIL) comfortably meets
the additional requirement on account of
upcoming generation projects planned till
the yearFY 19

EXISTING POWER EVABUION &
INTRA STATE TRANSM&ON
SYSTEM

The existing intra-state transmission

network for evacuation and transfer of
power within the state is mainly at 220 K/

and 132 KV level. Presently the state has
2958 Ckt. Km of intrastate lines at 220 kv

and 132 kV level which are more or less
adequate to meet the present peak
requirements of the state.

The aggregate capacity of existing 220/132
kV transformers is 2460 MVA as detailed in
Table 54 of Annexure z 4. Similarly the
aggregate capacityat 220/33 kV + 132/33
kV + 132/66 kV is 3057.5 MVA(details as
per Table 53 of Annexure-4). The above
capacity is generally adequate to meet the
presentpeak requirements of the state.

Load flow study carried outby PTCUL under
the present peak demand conditions
indicate that all transmission lines are
loaded less than their capacity and the
transmission system is adequate to meet the
peak demand of the stee.

INTRA-STATE TRANSMISSION
SYSTEM PLANNEDP TOFY 19

A total of seventeen new 220 kV & 132 kV
lines totalling 567.31 Ckt. Km are planned to
be installed for strengthening of intrastate
transmission network to meet the projected
peak demand of 2845 MWrn FY 19 at an
estimated cost of Rs. 644.79 Crores.

The lines are scheduled to be commissioned
between June 2015 and March 2019able48

in Annexure 7 4 shows details of

transmission lines planned for system

strengthening.

Similarly Transformation capacity of 200
MVA is planned to be added at Almora
220/132 kV substation by FY 17.
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A total of 1510 MVA additional
transformation capacity by way of new
220/33 kV and 132/33 kV transformers
scheduled to be comrmissioned between June
2015 and March 2019at an estimated cost of
Rs.1221.03 Crores. The details are shown in
the Table47 in Annexurez 4

SYSTEM ANALYSIS UNBE PEAE
DEMAND OF 2860 MW INFY 19

GENERAL

Computer load flow study has been carried
by PTCUL to determine the adequacy of the
existing and proposed system and to
understand the system profile in terms of

loading of the network during peak load

condition.

The study has been carried at by simulating
the system peak of 2860 MW (higher than
the projected peak demand of 2845 MW)
and all the hydro generators are scheduled
to generate 35% of their respective installed
capacities.

The summary of the load flow study
conditions and the resuts is as follavs:

LOAD FLOW STUuDY CONDONS:
NORMAL & CONTINGENQX-1)

The base case is the normal one where all
elements of the transmission network are
available while the system demand is at peak
and the hydro- generation is at low (35%)
level.

Three contingencies that can cause the
greatest disturbance to the transmission
network of Uttarakhand, while the demand
is at peak and the hydregeneration is low,
are as follows:

V Outage of 400 kV Muzzaffarnagarz
Puhana Line

V Outage of 400 kV Bareilly Kashipur Line

V Outage of 220 kV Bareillg Pantnagar
Line

These contingencies have been simulated in
the load flow study. The summarized results
of the study showing overloading of certain
transmission lines and transformer under
contingencies are discussed below

SUMMARY OF RESULTS
Voltage Profile

The voltage profile at 400kV, 220kV & 132
kV level in Uttarakhand EHV network are
within permissible limits .

Transmission Line Loadings
Load flow results show that

9 There areNIL 400 kV lines out of total of
10 that are at a risk of getting overloaded
under any contingency and only220 kV
Bareilly z Pantnagar line put of 25lines)
gets overloaded in normal as well
contingencies.

Out of a total of 39 nos. 132 kV line§nes
which get overload under
normal/contingency conditions are 132
kV Almora-Bhowali, 132 kV Rudrapur
Pantnagar, 132 kV Srinagar (400 kV)
Srinagar, 132 kV RishikesH. altappar
and 132 kV SitarganjSitarganj(PGCIL).

Solution for Overloading of Transmission
Lines

PTCUL has to take measures for
reconductoring of lines with high capacity
conductor or plan alternate network to
reduce overloading ofthe above lines

Overloading of Substations

2x315MVA, 400/220kV Kashipur Substation
will be overloaded for which a 1x315MVA,
440/220 kV transformer is proposed at 400
kV Kashipur Substation keeping in view the
future load demand and generation schedule
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of 225 MW Gas based Power Plantsn
Kashipur area

FUND REQUIREMENT

The fund requirement for state projects is
summarized below

Table 11: Fund Requirement for State Transmission Projects (in Rs Crores)

Fund Requirement (in Rs Crores)

Category

Inter State- Transmission
Lines
Intra State- Transmission
Lines

Inter State - Substations
Intra State - Substations 78

System for Power Evacuation 10 98 0

Total Fund Requirement 470 1951 = 1207

FY 16 | FY 17 | FY 18 | FY 19 | Total |

RENENS

All lines except 400 KV SrinagaKashipur
Line (PFC) are funded by ADB

All lines are funded either by REC or by
PFC

All sub-stations are funded by ADB

All substations are funded either by REC
or by PFC

All schemes are funded by REC

406 | 1939

210 644
438 702
20 1309
0 108

1074 = 4702

1 The debt to equity ratio will be 70:30 for schemes funded by PFC/REC and the equity will be

provided by Government of Uttarakhand.

I The funding by ADB is in the ratio of 90:10 where in 90% is in form of grant

ACTION POINTS FOR TH
STATE

1 State will implement the projects as
listed on time to ensure availability of
transmission system or 24 x 7 supply.

PTCULwill monitor the loading of lines
and substations on periodic basis
keeping in view the actual growth in

loading of the load centersalong with

changes inconsumer mix.

PTCUL has to take measures for
reconductoring of lines with high
capacity conductor or plan alternate
network to reduce overloading of the
lines which are likely to be overloaded

The state will procure and deploy one
Emergency Restoration System (ERS) to
effectively restore transmission lines in
case of emergency.

The state will look for options for
construction of new lines through tariff
based competitive bidding (TBCB) route.
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CTU INTERVENTION

As stated earlier, Uttarakhandis linked to
the Northern grid at 400kV through three
transmission lines with Muzaffarnagar,
Moradabadand Bareilly, all in Uttar Pradesh
which are subjected to frequent load
restrictions imposed by the Northern
Regional Load Dispatch Centre (NRLDC)
when Uttar Pradesh overdraws This in turn
severely cutsthe power flow to Uttarakhand
requiring load restrictions to be imposed
within Uttarakhand. To overcome this
constraint a link connecting Uttarakhand to
the Northern Grid without a UP substation
coming in the way has been planned. The
400kV substation under construction at
Sherpur, Dehradun will be connected to
Abdullapur (Haryana) besides Saharanpur
(UP). When this substation and the lines
linking it to the Northern grid are
commissioned, the constraint discussed
above will be eliminated.

PGCIL has to ensure timely
commissioning of 400 kV substation in
Sherpur, Dehradun i.e. by July 2015.
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CHAPTER 7DISTRIBUTION PLAN

A detailed survey for providing access of
CONNECTING THE UNCOQECTED power to remaining 44,163 households is
HOUSEHOLDS being undertaken by UPCL The state will
As per the state the district wise complete the detailed survey of the
electrification plan is as follows: remaining villages/ hamlets within 6
Table 12: Targeted Electrification under months and  would submit  the
DDUGVYscheme supplementary DPR for funding under
DDUGJY for these villages/ hamlets. It is
Electrification Target estimated that electrification of these
Households | Villages | Hamlets villages and hamlets may require additional
Chamoli 3370 13 269 Rs. 400 Crores.
Udham Singh 7191 0

Nagar
Uttarkashi 9670 514 EXISTING DISTRIBUTID
SYSTEM

Bageshwar 1977 208
Champawat 3316 378
Dehradun 6547 665
Almora 2224 310
Haridwar 109 7
Nainital 1086 107
Pauri (Garhwal) 2355 324
Pithoragarh 4315 282
Rudraprayag 2399 0 153
Tehri Garhwal 9456 796
Total 54015 79 4013

District

UPClLis the only distribution licenseein the
state of Uttarakhand.It is serving more than
18 lakh consumersof the state and providing
20-24 hours supply to all the consumers in
spite of hilly terrain and difficult areas in the
state. Uttarakhand, in fact, is a special
category state having hilly terrain of which
65% is covered by forest and the population
is very thin in far-flung areas.

As seen from above, the state proposes to
cover a total of 54,015 households with A snapshot of the existing distribution
electrification of 79 villages and 4,013 system serving Uttarakhand is giverbelow:

hamlets.

Table 13: Existing Distribution System as on

Further, 2229 households have been March 2015

targeted to be electrified through oftgrid
Micro/Mini Hydel projects as detailed in
Table58.

Particulars Qty.

Eledricity Consumers 18.6 Lacs
Connected Load 5055 MW
Peak Demand 1930 MW
33/11 KV Substations 291 No.

Capacity of 33/11 KV Sukstations 3203 MVA
33 KV Line 4488 Km.
11 KV Line 37278 Km.
LT Line 53203 Km.
11/0.4 KV DTR 57575 No.
Capaity of 11/0.4 KVDTR 3406 MVA

Thus, out of the total 1,00,407 un -
electrified households , roadmap for
electrification of remaining 44,163
households would have to be prepared by
the state. The remote Vvillages
/habitations would also be identified by
the state which may be electrified under
DDG schemes or various schemes of
MNREas given in Annexure 7 7.
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INVESTMENTS PROPOSED NEW
SCHEMES OF GOVERNMERF
INDIA (GOI)

INTEGRATED POWER DEVOPMENT
SCHEMEIPDS)

The Central Government has sanctioned
O) 1 OACOAOGAA 01 xAO
(IPDS) on 3 December, 20140r urban area
for:

1) Strengthening of subtransmission and
distribution networks in the urban
areas.

Metering of distribution
transformer/feeders/consumers in the
urban areas.

IT enablement of distribution sector
and strengthening of distribution
network, for completion of the targets
laid down under RAPDRP for 12 and
13t Plans by carrying forward the
approved outlay for RAPDRP to IPDS.

The components at (i) and (i) above will

have an estimated outlay of Rs. 32,612
Crores including a budgetary support of Rs.
25,354 Crores from Government of India

during the entire implementation period.

The RAPDRPschemehas been subsumed in
this scheme as a separate component
relating to IT enablement of distribution
sector and strengthening of distribution
network [component (iii) above] for which

CCEA has already approved the scheme cost

of Rs. 44,011Cores, including a budgetary
support of Rs. 22,727xores.

This outlay will be carried forward to the
new scheme of IPDS in atition to the outlay
indicated above. PFC is #h nodal agency for
the operationalization of IPDS in the country.

The earlier R-APDRP (Part-B) scheme
covered 31 towns in Uttarakhand. The
scheme was initially supposed to be
completed in 3 years, butwas extended by
up to 5 years as per the decision arried in
O E A n Regting of the Steering Committee
for Implementation of R-APDRP (ParB) in
11 01 AT 6  E Al AAugustl 2018 1t

$ A O Apcpreinghk thescompletign Rfithis gcheme is

scheduled inOctaber 2016 for 30 towns and
March 2017 for Dehradun town The total
outlay of the schemdor Uttarakhand was Rs.
584.09 Crores, out of which Rs 17524
Crores has been disbursed

District wise progress achievedunder R-

APDRRPart-B) ranges from as low as 6.72%
in Bazpur district to 86.88% in Tanakpur.
The overall programconsidering the state as
a whole is 21%. Details of financial and
physical progress can be seen afable 55

and Table 56 respectively in Annexurez 5.

The new IPDSproposal aims to cover 39
New Towns apart from additional
augmentation works in the existing R
APDRP towns

The statehas proposed work amounting to
Rs 705.49 Crores to be undertaken under the
new IPDSscheme which is surmarized in
Table 14 below.

The state has already submitted DPR of Rs
191.44 Crores for 39 towns under IPDS
scheme and the same is being appraisday
PFC.
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Table 14: Work proposed Under IPDS
scheme

33/11 KV or 66/11 KV SS :
New /Additional Tr/ Capacity 128.23
Enhancement

33/11 KV or 66/11 KV SS : R&M . 25.85

New 33 KV feeders
New/Bifurcation/Augmentation
New 11 KV feeders
New/Bifurcat ion/Augmentation

68.07
56.67

Distribution Transformer-New 6.52

Distribution Transformer -R&M . 63.88
Capacity enhancement of LT
sub-station

LT Line : New Feeder/ Feeder
Bifurcation/Augmentation

HVDS 5 55 3.60

29.50

26.02

Capacitor Bank 213 25.59
Aerial Bunched Cables Km 1844 | 124.86

Under-ground cables Km 292 56.43

Solar Panels with Net metering
(in Government establishment)
Metering - Feeder/ Boundary
Point/DT /Consumer

Prepaid / smart meters in
Government establishment

Grand Total 705.49

Nos./KW | 217 141

Nos. 97369 | 28.45

Nos. 1940 1.66

DEENDAYAL UPADHYAYBRAM
JYOTI YOJANADDUGJY)

Government of India launched@eendayal
5DAAEUAUA ' OAI
3rd December, 2014for

(@) Separation of agriculture and non
agriculture feeders facilitating judicious
restoring of supply to agricultural &
non-agriculture consumers in the rural
areas; and

Strengthening and augmentation of
sub-transmission & distribution
infrastructure in rural areas,including
metering of distribution transformers
/feeders/consumers.

« Ui OF

Rural electrification for completion of
the targets laid down underRGGVY for
12t and 13h Plans by carrying forward
the approved outlay for RGGVY to
DDUGJY.

The componentsat (a) and (b) of the above
scheme will have an estimated outlay of Rs.
43,033 Groresincluding a budgetary support
of Rs. 3353 Qores from Government of
India during the entire implementation
period.

The scheme of RGGVY as approved by CCEA
for continuation in 12th and 13th Plans has
beensubsumed in this scheme as a separate
rural electrification component for which
CCEA has already approved the scheme cost
of Rs. 3®75 Cores including a budgetary
support of Rs. 3447 Qrores.

This outlay will be caried forward to the
new scheme of DDUGJY in addition to the
outlay of Rs.43,033 crores. REGs the nodal
agency for the operationalization of DDUGJY
in the Country.

The earlier RGGVY scheme covered all 13
districts of Uttarakhand. The revised
sanctioned cost of the scheme was Rs.

9 16@& 14 LCeores. Thes sshemegh@s Hegn fully

implemented by FY 14 with electrification of
2,51,827 consumers.

The state now has proposed work
amounting to Rs. 3,433.20 Crores to be
undertaken under the new scheme which is
summarizedin table below. The component
wise details of proposed DDUGJY scheme is
mentioned in Table57 in Annexurez 5.
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Table 15: Work proposed Under DDUGY
scheme

Total Amount

Item in Rs. Crores

Feeder Separation
33 KV Feeder 17.92

11 kV Feeder (Physical)
Separation

11 KV Feeder (Virtual) Separation 72.20
Total (A) 479.43

Strengthening of Sub -Transmission and
Distribution Network

33 kV WORKS 823.53

R&M works in existing 33/11 KV
or 66/11 KV substations

11 kV Transmission Works 363.31
11 kV Transformation Works 251.87
Distribution Transformer -R&M 50.07
LT Distribution Works 632.79
CapacitorBank 63.51
Total (B) 2212.64
Metering

11 kV feeder metering 1.27
Meter at Distribution Transformer 87.73
Consumer 68.33
Total (C) 157.33
Providing access to all rural households.

11 kV Transmission Works 390.71
11 kV Transfamation Works 63.91
LT Distribution Works 118.79
Service Connections Works 10.40
Total (D) 583.81
Grand Total 3433.20

389.30

27.55

ASSESSMENT OF ADEQUMN OF
DISTRIBUTION SYSTEM

AT 33/11 OR 66/11 LEVEL

The transformation capacity at 66/11 kV
and 33/11 kV level is projected to grow from
3203 MVAIn FY 15 to 4403 MVA in FY 19.

The peak demand of the stateincluding
demand of large industrial consumers at 33
kV level,has been recorded at 1930 MWh
FY 15

The contracted load of 241 nos. 33 kV
consumersis about 733 MW and the peak
demand of direct 33 kV consumersvorks
out to be 500 MW by applying a demand
factor of 0.9 and diversity factor of 1.3 (500
= 733 x 0.9/1.3). Thus, a demand of 1430
MW (=1930-500) is met at 11 kV and below
which  corresponds to 1600 MVA
consideringa power factor of 0.9.

Against this peak demand, the aggregate
installed capacity of 33/11 kV substations
available in the state is 3203 MVA. This
translates to an average loading of 50% on
33/11 kV transformers under peak demand
conditions.

Following similar logic and taking the

projected peak demand of 285 MW in FY 19

and assuming the proportion of demand met
at 33 kV in relation to the total peak demand
remains the same as at present, the
contribution of 33 kV direct consumers to

the peak demand of thestate comes to 730

MW.

Correspondingly, the demand met at 11 kV
and below comes to 215 MW (=2845-730)
which  corresponds to 2350 MVA
considering a power factor of 0.9. Against
this peak requirement, the installed capacity
of 66/11kV or 33/11 kV transformers in FY
19 is projected at 4403 MVA. This translates
to an average loading of 53 % on 33/11 kV
transformers  under peak demand
conditions.

From the aforesaid it can be concluded that
the overall substation capacity planned for

FY 19 is adeqate for meeting the projected

demand.

AT 11/.04 KV LEVEL

The existing aggregate 11/ 0.4 KV
distribution transformer capacity of UPCL is
about 3406 MVA.
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Further, an additional transformer capacity
of 460 MVA is planned to be added by FY 19
under IPDS Scéme and 775 MVA by FY 19
under DDUGJY Scheme which will result in
overall distribution transformation capacity
of 4641 MVA by FY 19

Given that the contracted load of 2097 nos.
11 kV consumers totals around 800 MW, the
peak demand of direct 11 kV consumerbas
been taken as 550 MW by applying a demand
factor of 0.9 and diversity factor of 1.3 (550
=800 x 0.9/1.3). This leaves a demand of 880
MW (=1430-550) to be met at LT (415V)
level which corresponds to 980 MVA
considering a power factor of 0.9.

Against this peak demand, the aggregate
installed capacity of DT transformers in the
state is 3406 MVA. This translates to an
average loading of 30% on distribution
transformers  under peak demand
conditions.

Following the same logic and taking the
projected peak cemand of 2815 MW in FY 19
and assuming the proportion of demand met
at 11 kV in relation to the total peak demand
remains the same as at present, the
contribution of 11 kV direct consumers to
the peak demand of the State comes to 800
MW.

Correspondingly, he demand met below 11
kV comes to around B15 MW (=2115-800)

which  corresponds to 1460 MVA
considering a power factor of 0.9. Against
this peak requirement, the installed capacity
of distribution transformers in FY 19 is
projected at 4641 MVA. This transltes to an
average loading of 3% on distribution

transformers  under peak demand
conditions.

From the aforesaid it can be concluded that
the distribution transformation capacity
planned at DT level for FY 19 would be
adequate for meeting the projected demad.

AT&C LOSSES

The actual and projected AT&C losses is
summarized below

Figure 9: AT&C Losses over the years

29.00%

27.00%
29.41%
25.00%

22.76%
23.00% 25.62% °

20.02%
17.61%

21.00%
19.00% 20.36%

17.00% 15.12%

16.35%
15.00%
14.00%

13.00%
FY 10 FY 11 FY 12 FY 13 FY 14 FY15 FY16 FY 17 FY 18 FY 19

AT&C Losses (Actual) AT&C Losses (Projected)

The AT&C losses which were order of
29.41% in FY 10havereduced to 20.36% in
FY 14. The state has undertaken a nurebof
steps such as defective meter replacement,
raids for checking thefts, replacement of
mechanical meters, metering of unmetered
connections etc.

The state further plans to reduce the losses
up to 14% by FY 19 with the help of existing
measures as wellas initiatives being taken

under R-APDRP such asnergy auditing etc.

and new initiatives planned under IPDS.

IT INITIATIVES TAKENBY UPCL

In Uttarakhand, IT adoption on a massive
scaleis beingpursued in the following areas:

V  All offices of UPCL have beeconnected
on MPLS connectivity with Data Centre
in Dehradun enabling end users of the
corporation to access all applications
developed wunder RAPDRP in a
centralized & secured network.

At the corporate level, UPCL have
developed the following miniERP
system having the following modules
enabling automation of UPCL core
enterprise systems.
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Payroll Financial

Personnel Accounting System
Information 1 Auto Accounting
System Generation

1
1

1
1

Payroll 1 Online
Personnel Acoounting
Information 1 Auto  Account
System Consolidation
EPF/GPF 1 Project
Employee Accounting
Database

Material Management
Management Information
System System

f

Stores Systems § Pre-defined
Monitoring
Reports

High Value Consumers of the
Corporation are included under
separate focused billing system named
GAU #1171 001 A0 andddrd
covered under Automatic Meter
Reading on GSM network.

Feeders meters &  distribution
transformer meters under the identified
R-APDRP towns have beemstalled for
the purpose of energy accounting &
auditing through GPRS natork.

New Web Self Service Portalhas been
developed and integrated with
applications developed under RAPDRP
to provide various value added services
to UPCL consumers such as Online
Payment, Application Tracking etc.

UPCL has placed order for procurement
of about 6000 nos. prepaid electronic
meters and out of which 1200 meters
have been received and 800 meters
have alreadybeen installed.

UPCL under RAPDRP developed a 24x7
Customer Care Center at Dehradun
which catersto consumer calls from all
over the state at a toll free number:
1800-419-0405 and provides the
following benefits to consumers

Instant  bill  availability to
consumers through spot billing
machines.

Bill details & payment alerts
through SMS.

Online  bill  view & past
transactions details  through
website.

Complaint handling & consumer
feedback through 24x7 customer
Care Centre on Toll Free No.
1800-419-0405.

(v) Online tracking of rew service
connections & other applications.

(vi) Reduction in cases of bill
j +# # Qorevisions due to minimum
manual intervention.

(vii) Easy monitoring at management
level through MIS bringing
discipline at field level resulting in
consumer convenience.

Tracking consumer through GIS
code is easy & helful for early
rectification of faults.

Online bill payment through
debit/ credit/ net banking made
bill payment easy.

Providing necessary applications
£l 0 06 OEOI OCE 50¢#
website.
IT Initiatives to be taken by UPCL for
consumer satisfaction and meeting the

performance of Standards specified by
SERC:
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End to end operations need to be
integrated through implementation of

Enterprise Resource Planning Systems
(ERP). This would cover critical aspects
like Finance and Accounts, Asset
Management, Inventory Management,
Human Resource Management, Project
Management, Personal information

System (PIS). ERP will help in timely

capitalization of asset, deriving better

business value of investment etc.

In order to curb the malpractices being
done at the level oimeter readers while
entering the meter reading of the
consumers it has been planned to aubt

O E AMobi@ Based Photo Meter

Reading & Billing System 6

Centralized Information & Monitoring

System for operational, enforcement &
litigation, vigilance activites and

analysishas to beoperationalized.

Power management would require
tools like SCADA and Distribution
Management Systems (DMS) that allow
for adequate visualization of the
networks and response capabilities.
Technologies for substation
automation, GIS, SCADA, DMS, OMS, etc.,
shall be adopted. For the urban areas
SCADA isvery useful for improving
reliability and reduction of network
downtime.

Requirement of Regional Distribution

Control Certers (RDCC) within the State
will be identified in view of upcoming

projected load These will initially cater

to the principal load centers, but would

thereafter be expanded to all load
centers of the state. This will be a key
initiative, not only for effectively

managing 24x7 supply, but also
thereafter for other functions like

forecasting.

Power procurement planning and
optimization tools will be
implemented to reduce the power
procurement costs and improve
supply reliability which will  be
achieved through the institution of
technically  robust  forecasting,
scheduling and dispatch  (Unit
Commitment) and settlement tools.

Project monitoring tools shall be
incorporated in the PMU to ensure that
progress on the investments in the state
are  monitored  rigorously  and
bottlenecks identified.

UPCL would install the already ordered
prepaid meters shortly and would make
a detailed plan for installation of pre-
paid & smart meters under IPDS
scheme. There is a provision dunding
for smart meters atthe tune of 5% of the
project cost for each state Government
of Uttarakhand may also seek funding
under National Smart Grid Mission
(NSGM) for development of Smart dits
in the state

The above measures, need to be
implemented on priority basis by UPCL for
more consumer satisfaction in the state

FUND REQUIREMENT

The fund requirement for state projects is
summarized below:
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Table 16: Fund Requir ement for Distribution Projects (in Rs Crores)

Category

IPDS

DDUGJY

Ongoing Schemes
Total Distribution

ACTION POINTS FOR SATE
GOVERNMENT

The proposed Need Assessment Document
(NAD) for DDUGJY includes Rs. 479.43
Crores for Feeder Separation Component. As
per the existing data, agriculture
consumption in the state is at the level of
approx. 5% only, which is expected to
further reduce to the level of 3% considering
that the growth in other categories of
consumers in next 5 years. Thus, the
proposal of segregation of agricultural
feeders may be covered judiciously by the
state.

The UPCL has presentl surveyed the
villages/hamlets having census population
more than 50 households only for
assessment of urelectrified households.
Further, there are approximately 50,000
households in villages & hamlets having
population below 50.

As these households castitute the last mile
for achieving the end goal for 24x7 Powelior
All initiative, the state will make rigorous
and sustained efforts to identify these
households within 6 months and submit
the NAD/DPR for approval of concerned
agencies.

The state would also identify the remote
villages / habitations and would make a
detailed program for electrification of these
villages / habitations as per MNRE or any
other schemes.

Fund Requirement (in Rs Crores)

The statemay revisit the overall plan for
augmentation of distribution network
keeping in view of the increased load
projections with overall system peak load of
2845 MW andwould take necessary steps to
meet the Performance of standards specified
by SERC

GOVERNMENT OF INDIA
INTERVENTION

Need Assessment Document (NAD) for
"Deendayal Upadhyga Gram Jyoti Yojana"
(DDUGJY) envisaging an expenditure of Rs
3433 Crores has been submitted to REC New
Delhi on 19.01.2015.In order to ensure
reliable and secure 24x7 quality power
supply to all, the state requests that the
above scheme needs to be sandioned
expedientl y by REC.

Need Assessment Document (NAD) for
O)1 OACOAOQGAA 01 xAO
Scheme"(IPDS) amounting to Rs. 779 crores
has been submitted to PFC, New Delhi on
19.01.2015. In order to ensure reliable
and secure 24x7 quality power supply to

all, the state requests that the above
scheme needs to be sanctioned
expediently by PFC.

The request of Government  of
Uttarakhand would be considered by
Government of India as per its policies/

frameworks or otherwise Government of
Uttarakhand would make arr angements
for funding from other sources

Y CRISIL
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CHAPTER S8RENEWABLEENERGY INITIATIVES

ACHIEVEMENTS IN RENEABLE
ENERGY

An aggregate252.60 MW capacity of grid-
connected and 69.47 MW of Ofgrid
renewable energy systemg plants has been
installed in the state of Uttaakhand which is
tabulated below:

Table 17: Installed Capacity Grid Connected
Projects

Capaci
Source (in FS\(/I\I/W
Solar 6.6
Non-Solar (UJVNL) 32.70
Non-Solar (UREDA) 77.6
Non-Solar (Private) 135.7
Total 252.60

Table 18:
Projects

Installed Capacity Off -Grid

Capacity
(in MW)
Solar 19
Non-Solar (UREDA) 50.47

Total 69.47

Source

EXISTING ANODPROPOSED
ELECTRIFICATION THROGH OFF
GRIDMINI AND MICRO HYDEL
PROJECTS

Till FY 14, 9678 households have been
electrified through off-grid Mini/Micro
Hydro Power Projects which has been
detailed in Table 58 of Annexure z 6.

The proposed electrification through off
grid projects (mini/micro hydel projects) is
shown below:

3 MHPs mentioned above & N5 & 6 are sanctioned
under DDG scheme of RGGVY and remaining projects
are sanctioned by MNRE, Gol

Table 19: Proposed Electrification through
Off-Grid Projects

SH\ Project Capacity  FY FY FY
INE[E in KW 16 17 18

Chiludgad 100 - 229 -
Khapugad 40 101 -
Kotijahala 200 -

Pinshwad 50 -

Gangi 200 -

Gondar 100

Wachham

Rongkong

Kutty

Naplchyu

435

Sela
Dugtu
Bundi
Nagling

119

Total 1265 338 7

RENEWABLE ENERGY PES IN
THE STATE

UTTARAKHAND SOLAR POVRE
POLIC¥2013

GoU vide its notification no. 1044 /1/201%
5/14/ 2009 dated 27/06/13 has issued
Uttarakhand Solar Power Policy2013 has
set thetarget to install 500 MW SPP biFY17.
Uttarakhand Renewable Energy
Development Agency (REDA) has been
designated as Nodal Agency for
implementation of Solar Policy.

The solar power projects to be setup under
this policy are categorized in 4 (four) types.

Y CRISIL
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The first type is reserved for UPCL for
meeting their Renewable  Purchase
Obligation and the projects will be selected
through the tariff based competitive bidding
process.

The second type is for projects to be set up
on private land for captive/3rd party
sale/under REC mode.

The third type is similar to the second type
with a difference that under the third type
Governmentland will be used and will be
given to developer who will provides
maximum free power per MW to GoU.

Solar projects under Jawaharlal Nehru
National Solar Mission, Gol will be setup
under type four of solar policy.

Total cumulative of 5 MW capacity has
already been commissioned. Under tariff
based competitive bidding process, total
cumulative 30 MW capacity have been
allotted to 12 developers Also,20 MW solar

PV power project on canal bankop has

been sanctioned by MIRE under its scheme
for setting up 90 MW Grid Connected Solar
PV Power Plants on Canal Banks/Canal Taps

Beside this MNRE has also given in principal
approval for development of 39 MW solar
park in the State of Uttarakhand. Approx. 74
hectare of government land is identified in
district Almora and the PFR is being
prepared.

UTTARAKHAND GRID INHRACTIVE
ROOFTOP AND SMALL 8AR PV
POWER PLANT SCHEMESALIENT
FEATURES

MNRE and GoU have approved/sanctioned
the Uttarakhand Grid Interactive Rooftop
and small SK' power plants Schemes with
the target to install cumulative 7 MW grid
interactive rooftop and small SPV power
plant in Uttarakhand.

This scheme is based on net meteringe.
excess energy (afterself-consumption) will
be injected into the grid of UPCL.

Any individuals, residential/commercial/
Institutional/ Government building owners,
and industrial units are eligible to set up
solar power plants with capacity: 300 Wp
t0100 kWp (With Battery) & up to 500 KW
(without battery). Under the schemeup to
30% subsidy on the benchmark cost of the
system or on the cost arrived through
competitive bidding process, whichever is
lower, is available from (MNRE),
Government of India.

UTTARAKHAND GRID INHRACTIVE
ROOFTOP AND SMALL BAR PV
POWER PLAN SCHEME 7
ACHIEVEMENS

UREDA has registered 22 projects of
cumulative capacity approx. 7 MW on first
come first servad basis. Power purchase
agreemens are being signed between the
registered applicants and UPCL. UREDA as
per the instructions from Ministry of New
and Renewabé Energy, Gol has invited Eol
for empanelment of experiencd firms to
determine the competitive cost of each
registered project in which 7 firms have
been empanelled 5 projects of cumulative
capacity 1.612 MW have been commissioned

POLICY FOR DEVELOPMNE OF
MICRO & MINI HYDRO®WER

GoU vide its notification no. 54/1/2015-
03/21/2014 dated 31/01/15 has notified
Micro & Mini Hydro Policy in Uttarakhand
30AO0A ARblicy fér Ddveldpment of
Micro & Mini Hydro Power up to 2 MW-

¢ T p L BtBrakhand Renewable Eprgy
Development Agency (UREDA) has been
designated as the nodal agency for
implementation of this policy. The brief
points of the policy are given below:
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The projects under this policy have been
categorized into two types:

V  Micro Hydro Power Projectsup to
capacity 100 KW

Mini Hydro Power Projects from 100 KW
andup to2 MW

Mini and Micro hydro projectsare reserved
for Panchayat Raj Institutions (Gram
Panchayat, Block Panchayat & Zila
Panchayat).

Panchayat would have the option to execute
the projects on their own or through
formation of Special Purpose Vehicle (SPV).

Incentives/benefits available under this
policy include eligibility for central financial
assistance, ncstatutory levy (royalty, entry
tax, water usage charggs exemption from
court fees fa registration of documents etc.

UTTARAKHAND GREEN ENRGY CESS
ACT, 2014

Government of Uttarakhand has notified
Green Energy Cess Act for promoting the
generation of electricity through renewable
energy and for taking initiatives for
protecting environment in the State. Green
Energy Cess shall be levied up 10 paise per
unit on the following entities:

(1) Electricity generated in the State by
those generators which are
transmitting the generated power
outside the State. However the cess
shall not be levied m that percentage of
generated electricity which is given to
the Government as free power.

Electricity supplied to commercial and
industrial consumers of the State and
the amount of Cess should be collected
by UPCL and remitted to the Fund, only
after it is collected by UPCL.

Y CRISIL
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It is estimated that approximately Rs. 116
Crores (@ Rs 10 paise per unit) will be
collected in each year as green cess from the
obligated entities.

RPO AND REC STATUS N I
UTTARAKHAND STATE

RENEWABLE PURCHASBOIGATION

Z CURRENT STATUS

(TT8A1 A 500A0ARddd0ly %l
Commission (UERC), under its regulations

O ERQ(Tariff and Other Terms for Supply of
Electricity from Renewable Energy Sources
and nonfossil fuel based Ceagenerating
30AOCETT10Qq 2ACOl AGET T Oh [J¢m
Sdar and NonSolar Renewable Purchase

Obligation.

p2
(@}

As per UERC (Compliance of Renewable

Purchase Obligation) Regulations, 2010,
(TT8AT A 5%2# 1 AU AEOAAOQ| T /
case ofnon-fulfilment of its commitment

towards RPO, to deposit into separate fund

equivalent to applicable preferential tariffs

in the state and forbearance price on the

shortfall in units of RPO and also be liable for

PDAT Al QU AO 1T AU AA AAAERAA
UERC under section 142 of the Act
notwithstanding its liability for any other

action under prevailing laws.

As per clause 7 of the UERC (Compliance of
Renewable Purchase Obligation)
Regulations, 2010 notification no. F
9(21)/RG/UERC/2010/1422 dated
03/11/2010, Uttarakhand  Renewable
Energy Development Agency is required to
intimate OET OO&ZAIT 1 ET 20/ O (
within one month of close of that year.
Uttarakhand Power Corporation Limited
(UPCL) has purchaseds3, 02,700 non-solar
REC forfulfillment of its RPO compliance.

The year wise RPO Statement of UPCL is
given below:

24x7 Power For Al (Uttarakhand)


































































































































































