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1 Background

In recent years, the IndiaRenewable EnergyRf sector has witnessed high grow ratedriven by the

Government of India (GQtpmmitmentto increase RE capacity to 175 G¥2022 and the assurance to increase

the proportionofnorf 2 8 & At FdzSt Ay LYRALl Qlaa FAISNI YA E Li)2Rview Q 4ISIND/SH
of this, a number of policies & regulatory initiatives for promotion of RE have been undertakém @sponse,

the RE sector has grown rapidly in last five year.

To achieve the target in set timeframe, there is an urgent need to review various issues that are impacting the
achievement of RE capacity addition targRE potential is highly location spfic and variability in power
generation increases the complexity in its operation. Hence, it is necessary to examine all the associated
challenges, including high RE variability issliésimportant that the issues are analysed from State perspective
and initiatives taken at early stage to address them.

In November 2013, the NITI Aayog, erstwhile Planning Commission of India, initiated a stakdhokter
analysis to identify the opportunities and barriers to rapid dgphent of RE in IndiaThe studyconcluded that
India needs new policies, prograand operational rules to enable power flows from point of generation to load
centers ensure fair compensation to generators; and offer reliability to consumers at affordable price.

The target of 175 GW 8022 set by the Government of India can be achieved by harnessing the potential in RE
rich states while states with limitedpotential act as support centersuch that costs and benefits of
implementing RE are distributed equally among all states.

The Clland Shakti Sustainable Energy Foundation are assisting NITI Aayog towards implementation of the
recommendations of the Roadmap Report and enabling the country to achieve the national target of 2022 and
the NDCs target of 2030. NITI Aayog has constitutechalementation assembly, a twiber structure consisting

of an Advisory Group (AG) and a Steering Committee (SC). The AG would be chaired by the Vice Chairman of the
NITI Aayog with state energy ministers and Minister of Power as its members, whil€ theul be chaired by

CEO NITI Aayog, with state energy secretaries as its members.

This study is aimed tassi$ State Government in preparation of a State level Action plan for Renewable energy.
The action plan shatinabk the state achieving the targetand supportingational target oRE capacity addition
by 2022 and the NDCs target of 2030.

1.1 Terms of Reference

Theobjectiveof this studyisto prepae a State Renewable Energgpacity adition roadmap an action plan

for 2022.The action plan to meetie 2022 target must clearly identify and suggest the potential actions agenda,
incentives, regulatory and policy framework, institutional framework (indicating the role of different
stakeholders), intra states evacuation infrastructure and balancing remgnts to be undertaken by the
identified state to meet the target capacity.

1.2 Structure of the report

This report highlightkey challenges in the area of policy & regulatory, program management, institutional

capacity, grid integration, markettigrventions etc. thatAssanis likely to &ce, in achievinBEcapacity addition
GFNBSG® ! yRSNI GKAA &aGdzReé I RSGFAT NB Dk &nérgybdicyandl 4§ SQa |
regulatory frameworkhas beerundertaken Based on this analysis, required interventions at National & State

level, are proposed as a part of the RE action plan.

The second chapter provides an overview of the power as well as renewable energy sector imHathad
chapter of this reportprovidesthe overview of theAssampower sector detailing existing institutional
framework, conventional & renewable generation capacity, transmission planning for RE évaclRE
programs undertakemy state agencies.
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In fourth chapter,details of exiing renewable energy policies, regulatory framework to promote renewable
energy inthe state has been coveredetailed gapin policy, regulatory, grid integration, institutioheapacity
and funding areas haveeenidentifiedin fifth chapter.

The #th chapter provides details of RPO targets for different demand scenarios for year PORRE targets
are identified for theState ofAssanfor year 2022and year 2030Based orthe analysis across different chapters
chapter severprovides key actionae points, interventions requiretb achieve the target capacity addition.
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2 Introduction
2.1 Power Sector Overview

With a GDP growth of 7.29er annum, India is one of the fastest growing economies in the world. India relies
heavily on conventional fuels to meet the energy demand. Out of the total installed capacity of 326r&8W
share of coal, gas and diesel power projects is close to 67eioverall capacity mix, while the share of
renewable energy in the overall capacity mix is 18% (~ 57 GW) as of March 2017.

Figurel: Power Installed Capacity Mix
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Source: CEA (as on 31.03.2017)

Ensuring adequate availabjliof energy is a crucial requirement for sustaining economic growth. There have
been significant investments in power generation in the last few years, which resulted in reducing the energy
and power demand deficit. In March 2017, country witnessed endgfigit of 0.3% and power demand deficit

of 0.5%. The percapita electricity consumption has also increased steadily over the years. The figure below
indicates the increase in country level peapita electricity consumption.

Figure2 : Per capita electricity consumption trend
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. 20K SYSNHB& NBIdANBYSYydG IyR SySNHE | @FHAtloAfAGE | NB
low, compared to world average. In view of the growing need of the Indian economy, the Goverhas

embarked upon a massive programme to provide 24x7 power across the country by 2019. Providing 24x7 power
also means lot of other innovative steps. Conscious of this fact, several landmark decisions have already been
taken in thermal power generatigydeland more importantly in solar, wind and other green energy, besides
strengthening of transmission and distribution, separation of feeder and metering of power to consumers.

In the reform and restructuring front, various amendments are being brbuglhe Electricity Act and Tariff
policy. Comprehensive Stagpecific action plans for 24x7 power to all homes are being prepared in partnership
with respective states, encompassing generation, transmission and distribution. The Power Ministry tths alrea
signed a memorandum of understanding with various State Governments under its 'Power for all' initiative that
aims to cover the entire countfyOut of the 18,452 uelectrified villages in April 2015, the Govt. has already
electrified 13,469 village£lectrification of around 3,856 villages in under progress.

2.2 Renewable Energy Overview

With energy security and climate change concerns taking center stage in the policy arena, Renewable Energy
(RE) has become an important part of the energy sector iniiatin India. To this effect the government has

set aggressive targets and has put in place several incentives and policy initiatives (for both grid connected and
off-grid).

The installed capacity mix for electricity generation has undergone signifibange in recent years, with the
share of RE capacity reaching 18% by March 2017. Growth of renewable energy across different technologies is
given in the figure below:

Figure3 : RE Capacity addition trend
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It can be observed that growth of renewable energy technologies has been exponential mainly led by two
technologies viz solar and wind power. Wind energy continues to be having highest capacity installation within
RE sources.

4 Source: PIB
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The current progress as meoned of these targets are as below:

Tablel: Achievement status of RE projects

1 Grid Interactive Solar Power 12,288
2 Grid Interactive Wind Power 32,279
3 Bio Power 8,181
4 Waste to Power 114
5 Small Hydro Power 4,379
Total 57,244

Source: MNRE

The Govt. of India targets for achieving 175 GW by year 2022. The target comprises of 100 GW of solar power,
60 GW of wind power, 10 GW of biomass power, artg\V8 of small hydro power (SHP). The past three years
have seen exponential growth and paradigm shift in India's renewable energy sector. At the same time one is
also witnessing substantial decline in the price of procurement of solar and wind power. Ebeheapn segment

of renewable energy i.e. solar, wind, biomass, hydropower, biomass, waste to energy are being harnessed to
their full potential as the government aims to fulfil its objective of providing 24x7 power to all households by
2022.

The growth 0f91.57% has been achieved with capacity addition of 22.5 GW grid renewable power during last
three years (20145 to 201617), as compared to 11.7 GW installations during preceding three years-{2011
to 201314p.

2.2.1 Key Drivers for RE

It is well recognizedlobally that early commercialization of RE technologies is highly dependent on support
from the government through a mix of policy and regulatory instruments. Over the years, the Government of
India has introduced a number of policy and regulatory itiites for promoting RE. Some of the key initiatives
have been illustrated in the figure below:

Figure4: Policy & Regulatory framework for RE

Year Instrument/ Initiative Key Features

1982 Creation of Department of An independent department for development, demonstral
Non-conventional Energy and application of RE. RE sources were recoghized as pc
Sources alternative energy sources and received special considerat

1992 Creation of MNRE The Departmentof NonConventional energy Sources \

upgraded into a fulfledged ministry.

1993 MNRE Policy and Tariff Introduction of RE tariff guidelines by MNRdates to purchas

Guidelines RE power at R&.25/kWh with 5% annual escalation on 199

base year. Introduction of Tariff guidelines offered relati
higher price for RE than what was prevailing, and thus trigc
development of RE sector, especially wind.

s Source : MNRE
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199394 Introduction of Accelerated Introduction of Accelerated Depreciation (100% AD)
Depreciation promotion of wind projects (altered to 80% AD in 1999).
program led to the successful commercial developmen
involving the private sector in wind equipment manufacturin
well as its application.

200203 Electricity Act 2003 Recognizes the role of RE for supplying power to the utility
as well as in standalone systems. Provides an overall fram
for preferential tariff and quotas for RE.

2004 Preferential Tariffs for RE  Following the enactment of the EZ003, states adopte
onwards from SERCs preferential tariff mechanisms to promote RE. Since it proy

differential tariffs for the development of different RETs
brought in a balanced approach to RE developmaatos:
states.

200506 National Tariff Policy Directed SERCs to fix a minimum percentage of purche
energy consumption from RE sources (RPO). This cre:
demand side stimulus for RE development.

200506 Integrated Energy Policy Suggested a path to meet energy needs in an integrated ma
Report 2006 Recommended special focus on RE development and set s
targets for capacity addition through RE sources.

200809 Introduction of Generation  This scheme offers fiscal incentives along with tariff on pr
Based Incentives (GBI) for generation from solar and wind. It shifted investment inte
solar and wind eergy from installation to generation.

2008 National Action Plan on NAPCC has advised that startR@09m n > wt h Qa ¢
Climate Change (NAPCC) total grids purchase, and be increased by 1% each year -

years.

2010 Jawaharlal Nehru National Targets 20,000 MW of grcbnnected solar power capacity ¢
Solar Mission (JNNSM) 2,000 MW of offgrid solar power capacityy 2022.

2010 REC regulation Introduction of REC mechanism in which sale and purche

solar and norsolar renewable energy certificates can be tra
in an open market for meeting the RPO (renewable purc
obligations) by designated entities.

2015 Revision of National RE
capacity addition targets till LY RAI Qa w9 GFNBSG NBOA&SR
FY 2022

2016 Amendment  to  National A National electricity tariff policy 2016 manda

Electricity Tariff Policy, 2016 .
y y solar RPO targets of 8&xcluding hydro power)

A Renewable Generation Obligation on conventic
power projects

A No interstate transmission charges for wind
solar power.

Source: MNRE & secondary research
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2.2.2 Solar Energy Figure5 : Solar Potential

India is endowed with vast solar energy potential. About 5,000
trillion kWh per year energy is incident over India land area with
most parts receiving-Z kWh per sq. m per day.

India’s Solar Potential
~749 GW

According to National Institute of Solar Energy (NISE), country ig
having sar energy potential of around 750 GW. India is a tropical
nation and receives solar energy around 300 days in a year.

Solar power target capacity of 100 GW by 2022 has been divided
into two main parts with 40 GW for rooftop and 60 GW of ground
mounted P/ projects.

The year wise targets are as follows:

Table2: Yearly target for achieving 100 GW of PV installation by 2022  soeurce: nrse

201516 1800 200 2000
201617 7200 4800 12000
201718 10000 5000 15000
201819 10000 6000 16000
201920 10000 7000 17000
202021 9500 8000 17500
202122 8500 9000 17500
Total 47000 40000 97000*

(~100 GW including 3743
Commissioned upp 201415)

Source:MNRE *3743 MW Commissioned 1qp201415

1. SolarParks

Solar parks have emerged as a preferred option to add large scale solar capacity in the country. The scheme for
5SSt 2LIYSyid 2F {2t FNJ tIFNjJa +FyR !'fdNr aS3ar {2t N t2
Renewable Energy on 412-2014. Thisscheme envisaged supporting the States in setting up solar parks at

various locations in the country with a view to create required infrastructure for setting up of Solar Power
Projects. The solar parks provides suitable developed land with all cleayan@esmission system, water

access, road connectivity, communication network, etc. This scheme aimed to facilitate and speed up installation

of grid connected solar power projects for electricity generation on a large scale.

Approvals have been accorded 34 Solar Parks of aggregate capacity of 20,000 MW to be set up in 21
StatesAfter the success of solar park framework, the MNRE has now increased the capacity to be installed under
A0KSYS F2N) a5S8S@St2LISyid 2F {2f 1 Qlidd NFRRYYRANIALAMNI an SA;
year 2017. These solar parks would be set up by year-201@%ith an estimated Central Financial Assistance

(CFA) of Rs 8100 crores.

2. Solar Rooftops

The unutilized space on rooftops provides a large potential for generstilag power. Small quantities of power
generated by each individual household, industrial building, commercial buildings or any other type of building
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can be used to fully / partially fulfil the requirement of the building occupants and surplus, ifeangeded into
the grid.

Rooftop solar PV systems have the advantage of low installation time, providing clean source of energy. They
can also improve the reliability of power supply for rooftop owners, eliminate the need fordmtgnce
transmission hes associated with largecale solar generation plants and save on network losses associated
with largescale plants wheeling power to load centers.

The solar rooftop is highly attractiveriqure6 : State wise rooftop solar targets2022
segment and Govt. of India has set an

overall target of 40 GW by 2022. Th@ammu &kashmir
MNRE is providing upto 30 percent*oM¥
support for capital subsidy support to wimachal pradesh
the residential and institutions (college, 3:)""
hospital etc.) under the mgoing Central zcomw
Financial Assistance (CFA) program.

Sikkim
1600 MW 50 MW

Uttar Pradesh
4300 MW

West Bengal
2100 MW

! ¥ North East India
Rajasthan

In order to promote solar roof top, ;ﬁ’:’apﬂw
IREDA also has dedicated financingomw
scheme for solar rooftop projects for wadye pradesh

industrial, commercial and institutional **""

consumers. The figure details the targets, ;.. Soo i

allocated todifferent States by MNRE to #7oomw N o

achieve 40 GW rooftop capacity by ce ; : o
{50MW r

2022.

Karnataka Andhra Pradesh
2300 MW - 2000 MW f B 1500MW - 3000MW

. Andaman &Nicobar 4
2.2.3 Wind Energy llshadweesy * W > 3000Mw

20MW °,
Tamil Nadu
00MW

India is blessed with high wind potential
in most parts of the country. As per *
National Institute of Wind Energy, wind energy potential in the country is 302 GW.

In terms ofpotential, Gujarat has the maximum wind energy potential of 84 GW followed by Karnataka (55 GW),
Maharashtra (45GW), Andhra Pradesh (44 GW) and Tamil Nadu (33 GW). In addition to these State, Rajasthan
(18GW) and Madhya Pradesh (10 GW) also has highpeiteahtial sites.

In the recent years, majority of the wind installations have happened in the states of Rajasthan, Madhya Pradesh,
Maharashtra and Andhra Pradesh by large IPPs.

10
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Out of the 302 GW of wind potential, IndigFigure7: Wind Energy Potential of India
as of now have been able to achieve ~32.«
GW (by March 2017). This is largely due to
concertation of wind potential in few
states. The state like Andhra Pradesh,
Gujarat, Karnataka, Maharashtra, Tamil
Nadu, Rajasthan etaccounts for more
than 85% of the overall potential of the
country.

India’s Wind Potential
~302 GW at 100m agl

The Government of India has set a targe®
of achieving 60 GW of installed wind
energy capacity by 2022. In order to
achieve this target, both Central and State
government are working todker and
providing various support in terms of
conducive policy framework,
identification of land banks, providing
incentives etc. The following figure shows
the roadmap of Government of India to

reach 60 GW target Source: NIWE

Figure8: Annud wind energy capacity addition targets

Year Wise Wind Capacity Addition Target (GW) State Wise Wind Capacity Target (GW)

Tamil Nadu I 12
Karnataka [N
Telangana [ 2

7
7
40 Andhra Pradesh GGG S
30 Maharashtra [N 3
20 Madhya Pradesh [N ©
10 I Gujarat I 9
0 Rajasthan NI 9

2015 2016 2017 2018 2019 2020 2021 2022 Others H 1

M Current Capacity M Capacity Addition 0 2 4 6 8 10 12 14

Source: Ministry of New and Renewable Energy

In addition to the 60 GW target for standalone wind projects, the country is also aiming to exploit the potential
through Windsolar Hybrid policy with the help ofybrid projects. Under the recently notified policy, the
Ministry of New and Renewable energy envisages to achieve the target of 10 GW of solar wind hybrid energy by
2022.

2.2.4 Biomass

Biomass is one of the dominant sources of energy in India with a pemgelation relying on biomass to meet
GKSANI LINAYFNE SySNHe ySSRd® !'a LISNI abwo9Qa SaidAavliaSasz
500 million metric tons per year, out of which surplus biomass availability at abowg 120 million metic tons

per annum covering agricultural and forestry residues. Based on this availability, the assessed potential for
biomass based generation capacity is 18 GW. In addition, the power generation potential from the bagasse
based projects is around 7 GW.

11



State Renewable Energy Action Plan for Assam

The biomass power sector has experienced a gradual growth in the capacity additions with installed capacity
increasing from 3,135 MW in 2041P to 4,831 MW in 20136. Cumulative annual growth rate of capacity
addition during this period is around 11 percent

2.2.5 Small Hydro

In India, hydro projects up to 25 MW station capacities have been categorized as Small Hydro Power (SHP)
projects. While Ministry of Power, Government of India is responsible for development of large hydro projects,
the mandate for the sulgict small hydro power (up to 25 MW) is given to Ministry of New and Renewable Energy
(MNRE).

India has potential of generating more than 19 GW of small hydro power (upto 25 MW). Out of the 19 GW
potential of SHP, States of Karnataka, Himachal Pradeshrakii@nd, and North East constitu% of this
potential.

The growth trend of SHP in India is shown in the figure below.

Figure9 : SHP Capacity addition trend
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Karnataka has the highest capacity of SHP with 1,177 MW, Himachal Pradesh 754 MW. Since 2010, SHP capacity
in India has grown at a rate 820annually and contributes to approximateRpb of the installed renewable

energy capacity of India (In March 2017).
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3 Energy Outlook Assam
3.1 Energy Outlook oAssam

Assam is one of the seven states in the North Easte™
Region (NER) of India, surrounded bysister states of
the NER and shares international boundaries wi
Bhutan and Bangladesh. The State connects the NE!
the rest of the country through the Chicken NeclA
narrow corridor of land surrounded by Bhutan on Nort
and Bangladesh on the south.

As per 2011 census, the household (HH) le
electrification in Assam was 37% compared to natior
average of 67.2%. Only 28% of the rural HHs in As:
were having access to electricity in 2011. Recurri
floods, insurgency and inaccessible terrains ha
created hurdles in electrification of HHs and associat
economic development in the State.

The poor level of electricity access is due to seve  '9Ure10- Assam Installed Capacity Mix (%)

factors including difficulties associated with large

sections of the HHs being located in the hilly ditdrilcat are not easily reachable. The areas in the Brahmaputra
basin such as Dhemaji are prone to floods resulting in several HHs frequently shifting from one place to another.
While districts like Kokrajhar, Chirang and Baksa have been subject to vimiossof law and order related
disturbances.

The State is currently facing multiple issues, including the following most prominent gr{@sdelays in
commissioning of new thermal power plants in the State; and (ii) fuel shortages-lmaged plants. Tdpower
shortage situation is further aggravated by constraints in the ingégjional transmission network.

In terms of the capacity mix, Assdras total installed capacity d446 MW. The bare ofconventional power
in the overall capacity mix imore than65% followed by hydropower that is ~30%he share ofgnewablesin
the installed capacitynix is ~3%

The powersupply position of the Statis poor but improvingThe state has power deficit &.9% i.e.276 MUs
and peak demand deficit is 24i.e. 40 MW for the period of April 2016 to Dec, 2016

Figurell: AssamEnergySupplyScenario
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As per Power for Atkeport for Assam, the city cdBuwahati has an average supply of 20 haunile otherurban
& rural areas get an average suppif only up to aboutl5 hours& 12 hoursrespectively Projected energy
requirement & peak power demand of Assam is expected to increase to 15 BUs, & 2,417 MW byheY19
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energy & peak power requiremerdf the Statehas gown at CAGR of 10% & 9% respectivBlysed on the
consumption trend, energy requirement & peak power demand will grow to 11.7 BUs & 1,929 MW respectively
by FY 19

The State has achieved 96.8% village level electrification by March, 2015. Howeversdetiga of the
population including 36.36 lakh rural HHs and 1.74 lakh urban HHs are stiéatrified.

The electrification plan is aimed towards achieving 100% electrification of rural HHs by FY22 and 100% urban HH
by FY19. In addition to grid exteosj 75 villages are proposed to be electrified by solar PV under remote village
electrification prograrfi

APDCL serves electricity to over 33 Lakh consumers in the State (FY15). The domestic consumer category
O2YLINR &ASa 2@SNJ hw> 2 F cohttibbitésfto@ver 4002 of ifs enérgyNsales. O & categoRes
comprising over 2.8 lakh consumers contributes to around 53% of energy sales.

Commercial and Industrial categories have also seen robust growth over the last 5 years. It is reported that
APDClhas not been able to meet the power demand from industrial consumers in several regions during the
previous years due to various constraints.

While the tea estates form one of the most significant economic activities in the State, giving employment to
over 35 lakh people, the power supply to the estates has been significantly constrained due to network
inadequacies. Energy sales to tea estates has marginally declined over the period and consumers have been
forced to use alternate sources of power. It isoejed that power supply deficit to tea estates ranges from 40%

to 50% across various regidns
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3.2 Institutional Framework

Since 200, the Assam State Electricity Board has
undergone a process of unbundling to forinto
following five entities to carryout functions of

generation, transmission and distribution of electricit
Department of Power, Assam Government
1. Assam Power Generation Corporation Limite Rl P e Blekes ),

(APGCL) (Generating Company) -
2. Assam Electricity Grid Corporation Limitgg

(AEGCL) (Transmission Company) : PRI
3. Lower, Central and Upper Assamtitsition |

Company Limited (Three Electricity

Distribution Companies) AERC

1 . (Regulation,

o o . AEDA tariff Orders,
AssamElectricity Regulatory CommissiofERC)s the ! (State Implementat
. . . Nodal ion
State regulatory Commission amebs established on! Agency) Mechanism,
August 200L. AERC has been regulating the electricit Penalties
sector in the State iaccordance with the provisions of
the Electricity Act 2003. |

APGCL
(Generation Utility)

etc.)

(Transmission Utility)
(Distribution Utility)

In July 2002, Assam Energy Development Energl?
(AEDA) had been formed under the Societies-
Registration Act (1860) to adhdependently as the'
nodal agency for new and renewable sources of enelrigure12: Institutional framework of Assam
under the Ministry of New & Renewable Energy, Govt.

of India for the state of Assam.

3.3 Renewable Energy iAssam

The total irstalled capacity as on Jan 2Qircluding allocated shra in Joint & Centredector plants) was 1445.56
MW includingd5 MW from renewable energy sources. Over the past five years, the growth of RE in the States
has been around 8%. Below graph is showing the growth of RE in the recent times

Figurel3: Growth of RE in Assam (MW)
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Source: CEA

In terms of the potential, State has an overall RE potential of 45 GW, wherein the solar energy is maximum with
potential of over 13 GW i.e. 96%. State has decent potential for SHmMaB®& Wind projects. To explore the
available potential of REAPGCL, APDCL & AEDA has planned various renewable energy program in grid
connected & offgrid segment. MNRE has proposed RE capacity addition of 688 MW (663 MW solar & 25 MW
SHP) in the stateybthe year 2022

Renewable energy planning of Assam is summarised in the below table
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Table3: RE Planning of Assam

Agency  Segment Target Budget

AEDA Grid Connected Solar Roof Top 117 MW -

Off-grid Solar Roof Top 18 MW -
Total 135 MW
APDCL  Grid connected solar roof topon 1 MW 90% CFA from MNRE & 10% financii
government buildings, educational assistance from GoA
institutions in rural and semirban
areas
Development of ground mounted 25 MW Investment of Rs. 153 Crores from G

solar plant at an identified vacant
landwith the support of state
government

Grid connectedsolar power plant 80 MW By IPPS
through IPPs

Grid connected solar power plant 50 MW (40 MW OpelProposed VGF Open Category 40 CI
under the Viability Gap Funding (V(Category and 10 MADCR 13.1 Cr.
mechanism of MNRE under DCR)

APDCL Installation ofoff-grid standalone 2,500 Nos. GoA funding support of 22.5 Cr
solar street lighting system

Promotion of solar wind hybrid 0.9275 MW GoAfunding support of 23.33 Cr
systems
Promotion of solar punysets for 150 nos 30% CFA from MNRE

agriculture/micro irrigation in the
state (Under MNRE Scheme)

Electrification of urelectrified & 75 remoteun- 90% CFA amounting to Rs. 47.25 crc

remote villages/ hamlets through electrified villages/ from MNRE, GOI and 10% assistanc

DDG under, RGGVY/DDUGJY hamlets covering  amounting to Rs. 5.25 crores from
6,881 HHs Government of Assam

SourceAssampPower for All
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4 ExistingRE promotion framework Assam

The energy requirement of the State of Assam is predominantly fulfilled by thermal (gas based) generating plants
and large hydro plants. The role of renewable energy sources like small hydro, solar and biomass etc. in the
energy mix of Assam is not significaag of now and the government needs to emphasize on accelerating
development of renewable energy resources.

5dz2S (2 ft2¢ tS@St 2F w9 LRGSydAlfs {dFrGSQa AyadaltftSR
has issue in terms of land alability which is also restricting the growth of RE in Assam. This section focuses on
review of promotional framework renewable energy in Assam with focus on RE policies and regulatory
framework for different RE technologies.

4.1 PolicyFramework for pronotion of RE inAssam
{GFriSQa LRftAOCE FTNIYSE2N] Ay GSN¥ya 2F w9 LINBY2UGA2Y Aa

decent potential of Small Hydro in the State, State government in March 2007 issued one pol8mdibr
HydropowerDevelopment. Since then, there has been no development on the policy framework. Following

aSOitA2y O20SNR GKS altASyd FSIFGdz2NBa 2F !aalyQa {1t L}

4.1.1 Policy for SHP development, 2007

Assam has a potential of generatifgl MWfrom small hydro power devefoment", to harness this potential
Government of Assam natified its first Small Hydro Polidydisy for development of Small Hydro Power, 2007
on March 2007The policy identified potential of 117 MW for development of small hydropower (SHP) projects
at about 88 identified locationsSalient features of the policy are as follows

Table4: Salient features of Assam SHP policy, 2007

Policy Tittle A Policy for development of Small Hydro Power,2007
Date of Notification A March,2017
Control Period A Not Mentioned
Policy Target A Not Mentioned
Focused Segments A Project for sale to discom
A Projects for Captive use/ 3rd Party sale/ Open Access within or o
state
A Renovation and Modernisation of existing projects
Power Evacuation A The ASEB/GENCO will carry out the implementation of evacu
facilities at charges to be mutually negotiated.
A The cost of transmission lines in excess of 5 km shall be borne

IPPs/Users society and ASEB/GENCO on mutually agreed ten
conditions.

Incentive framework A No wheeling charges are applicable in cases of sales to the ASEB

A Banking facility will be available

A Priority for dispatch into the grid

A For projects up to 5 MW No Royalty, On entire energy generated
sold within the State

A

A

Nofurther levies, taxes, charges

State level Empowere Not Mentioned

Committee (SLEC)
Source: Government dfssam
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4.2 Regulatory Framework for promotion of RE Assam

Assam Electricity Regulatory Commission (AERC) is responsible for providing OperatioBahemnelrcial
framework for development of renewable energy in the State. AERC has defined regulatory framework for
promotion of small as well as large RE projects through proactively issuing tariff orders and regulations
pertaining to RPO, OA etc. in the tBte&Some of the key regulatory initiatives taken by AERC for promotion of RE
in the State is show below in the figure.

Figurel4: Regulatory framework for promotion of RE in Assam

, Co-Generation &
Generation of Electricity

from RE, 2015

RE in state

AERC (RPO)+

Regulations 2010 @

Regulations shall be applicable |
to the obligated entities

+ Preferential OA charges

state OA charges for RE,

deposit amount equivalent to
forbearance price of REC for
target shortfall

» Determination of wheeling
and banking charges for

i' Determination of Intra-
' RE

k 1
* Upon failing RPO compliance, |
| AERC can direct OFs, to i

Grid Interactive Solar PV
Regulations, 2015

= Provides framework of implementation of
Net Metering

AERC (RE tariff) ™
Regulation, 2012.

»  Regulations provide norms for determination
of tariff for RE technologies such as Solar PV,
Rooftop, Wind, SHP, Bio-Mass etc.

» Regulations having provision for annual
benchmark capital cost determination of tariff
for solar technologies

»  Energy generated & consumed by OE or i
i eligible consumers by solar roof-top will be !
i accounted towards RPO compliance i
»  Settlement of excess generation at the end |
i of calendar year at average pooled :
1 purchase cost i

«  Control period for regulation is of five years
i.e. valid up to March 31, 2017

Salient features of these Regulations/Orders areered under following sections
1. Renewable Purchase Obligation Regulation

Renewable Purchase Obligation (RPO) encourages development of renewable energy through enforcing a
purchase obligation on large consumers of electricity such as distribution utilities, Open Access and Captive
Consumers called as Obligated Entities (Ofpjdoure certain percentage of their electricity consumption from

RE sourcesn case of shortfalh RPO compliang®Eare required tobear penaltiesasdetermined by the state
electricity regulatory commission (SERC)

In line to this, AERtified (Renavable Purchase Obligation and its CompligriRegulation 2010n November
2010 Later, AERC also issued amendment to this regulation in February, 4 Segulations mandated
Obligated Entities such as DISCOMs, CPP, OA Consumer to procure certaitagercbtheir consumption
from RE Further, AERC has also determisefarate RPO targdbr Solar and Non Solar RE sources. As per the
recent amendment in February, 2015, the RPO targets approved by the regulatory commissiofodosvas
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Table5: RPO target of Assam (%)

Financial Year Solar (%) Non Solar (%) Total (%)
201516 0.50% 6.75% 7.25%
201617 0.75% 6.75% 7.50%
201718 1.00% 6.75% 7.75%
201819 1.25% 6.75% 8.00%
201920 1.50% 7.00% 8.50%
Source AERC

Further, AERC on ®#®ctober, 2015 amended the regulation to reduce the RPO targets for Obligated Entities.
As per the latest amendme®ERC reduced the RPO tarfyetFY 2016L7 from 7% to 4%nd RPO target for FY
2017-18 and 201819 were also revised.é\v RPO target for Assam are as follows

Table6: Revised RPO target by AERC

Financial Year Solar (%) Non Solar (%) Total (%)
201516 0.25% 6.75% 7.00%
201617 1.00% 3.00% 4.00%
201718 1.25% 3.25% 4.50%
201819 1.50% 3.50% 5.00%
Source AERC

In terms of the compliance of RPAPDCIis continuously falling short in meeting the RPO tard@tSCOMs
RARY QG YSG GKSANI wth GFNBSG& dzy RSNJ 02 (K -niasSas@dt i S I 2 NX -
met by discom. Other OBsich as CPP and OA consumers are also not complying their RPO targets.

As per CAG, shortfall of 3672 MUs has been reported in RPO compliance, from yead 20h@h amounts to
an estimated penalty of INR 550.8 Cr on obligated entitiesvever, £RC hasot levied any penalty to OEs for
short falling RPO targefs per CAG, estimated penalty of 62.66 Cr. can be levied on OEsfoomptiance of
RPO from FY 20411,

Figurel5: RPO Compliance by APDCL
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2% -62%
400 -50%
w J
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Source AERC

2. RenewabléEnergy Tariff Regulations

To promoteRenewable energy in the States, Assam Electricity Regulatory Commission had issued regulation for
RE tariff determination in September 2012. There regulations are called AERC (Terms and Conditions for tariff
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Determinatbn of Renewable Energy Sources), Regulations 2012. Salient features of these regulations are as
follows

Table7: Salient features of AERC RE tariff Regulations, 2012

Tittle A AERC (Terms and Conditions for tariff Determination of Rahke Energ
Sources), Regulations 2012

Factor (CUF) SHP above 45%

Bio-Mass- 80% (from 2¢ Year Onwards)
Cogeneratiorg 53%

Solar P\ 19%

Solar Thermat 23%

Bio-Mass Gasifie 85%

Date of Notification A 10" September 2012
Eligible Technologies A Wind, BieMass, SHP, Solar PV, Solar Thermal, Cogen
Control Period A Five years from the date of notification
Capital Cost for FY 200 A Wind Projects 575 Lakh/MW
13 A SHPbelowS5MW TtT1n [l 1Kka?
A SHPabove5MWto25Mgy Tnn [ {1 Kka?
A BioMass- nTp [l]1Kka?
A Cogeneration nTp [F1Kka?
A Solar P\ mnnn [ 1 Kka?2
A Solar Thermal mMm>Xonn [ 1 Kka?z
A BioMass Gasifier ppn [F1Kka?
Capacity utilisatio A Wind Projects; 20% (upto 200 W/m~2)
A
A
A
A
A
A

Source: AERC

Above regulations provides the benchrk cost for different RE technologies and financial parameters for
computation of tariff for the same. Howeveinsethe notification of these regulations, there has been no Order
on revision in the capital cost or tariff determination issued by AERGE. sy AERC has been approving tariff

on case to case basis for RE projects.

3. Regulationgo promote sale of RE through OA transactions

In line with the Electricity Act, 2008gection 62 clauses (a), (b) and (e) of-sabtion (1) of section 86 and sub
section (1) of section 18 BERCs are responsible to provide commercial and regulatory framework for
development of RE projects for different technologies. In pursuance of the same, AERC hasERGe(Co
generation and Generation of Electricity from Resadble Sources of Energy) Regulations, 2015. Salient features
of the regulation are given below

Table 8: Salient features of AERC (@eneration and Generation of Electricity from Renewable Sources of Energy)
Regulations, 2015

Tittle A AERC (Ggeneration and Generation of Electricity from Renewable Sourc
Energy) Regulations, 2015
Date of Notification A 2rdMay 2015
Eligible Technologies A All technologies approved by MNRE
Grid Connectivity A DISCOM/TRANSCO will construct the interfare if the line is 5 Km or less
A Cost of interface line in excess of 5 km shall be borne by the DISCOM/TF
and generators on 50: 50 basis
A Maintenance of these lines will be responsibility of DISCOM/TRANSCO
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Sale to 3 party A Sale of 3 Party within or outside the state is allowed by paying applic
charges

OA Charges A Transmission Chargesar RE,Twothird of the charges applicable to oth
consumers

A Wheeling Chargesfor RE,Onethird of the wheeling chargeapplicable tc
other cansumers

A Solar plant COD by May 02, 2018 shall be exempted from transm

wheeling, CSS & banking charges for selling & captive consumption of

within state for the period of 10 years

No Wheeling/ Transmission charges are applicable in casesaleobf powe

to State DISCOM/TRANSCO

b

Banking AllRE generatgrexcept SHPan bank power for one calendar year
SHP projects are allowed to bank power for 6 Months
Banking charge for wind and small hydro 2% energy injected.

For solar power generatiorthere will be no banking charges

To o T I

Ya
NIl

Scheduling A All RE projects except the following shallbeNS I G SR |
L Iyda yR aKltf y204 65 adzea
A BioMass projects of 10 MW and above
A Nonfossil fuel based cogenation plants
A Wind power project of 10 MW and above
A Solar power project of 5 MW and above

U ax

Source: AERC
4. Net Metering Regulations

Net Metering mechanism is essentially to promote distributed solar rooftop projec#pits utility consumers
buy or sell electricity to utility grid through their rooftop systems with the help ofditgictional energy meter.

To promote the capacity of distributed solar generation in States, AERC has also issued Regulations for Grid
Interactive Solar PV Systems, 2015.

As per the regulations, eligible consumers are allowed to sesalpr rooftop systems ufp 40% of the
sanctioned loaftontract demand,subject to the feasibility of interconnection. Further, the capacity of the
rooftop project shall not be less than 1 kWp and more than 1 MWpere is no restriction on State power
utilities to install bigger plant.

Commercial settlement of excess generationcase the export electricity is higher than electricity consumed,
will bein the form of energy credits. Which will be carried forward to next month billing cycle for settlement. If
there is any energy credit left at the end of the settlement period, the same will be settled on APPC by the
distribution licensee. Settlement period f@energy credits will be same as financial year i®April to 3%
March.

Solar rooftop projects arexempted from banking, wheeling charges and cross subsidy surchémgerms of
the applicability of RPO, distribution licensee shall be eligiblaufiting their RPO target from generation from
solar rooftop if the rooftop consumer is not Obligated Entity.

5. Open Access Regulations

Open Access regulation enables sale of RE by allowing generator to sale its power outside discoms to third party
by payng some OA charges. To enable thiERE notified Terms & Conditfor Open Access Regulations in
2005. These Regulations shall apply to open access for use ofSidita transmission system and / or the
distribution systems of licensees in the State.
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Under the OA regulations AERC defines two of Open Access

1 Short Term OA for a period of less than five years
1 Long Term OAfor a period of equal to or more than five years

This allowsconsumers havingonnected load of 3 WMind above to be eligibleo avail Open AccesOpen
Access allocation shall be done on first come first serve b@sislsess are liable to pay the charges for open
access services for the entire capacity contracted regardless of the actual usage
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5 Gap Analysis

Based on the review and analysis of existing RE promotional framework in the state of Assam, gap analysis has
been carried out. Gap Analysis focuses on the gaps particularly in the area of in Policy, Regulatory, Institutional,
Grid integration, Funding fraework. Below table summarizes all the gaps in different thematic areas.

Table9: Gap Analysis

Sr. No Thematic Areas Gaps

Policy Gaps

1. Policy for development A Assam has a potential of developing 13 GW of solar p
solar power while the current installed capacity in the state is only 11
as of Dec,2016
A MNRE has allocated 663 MW solar capacity target to A
wherein 250 MW is for solar rooftop which is to be achie

by 2022
A Lack of policy on in solar power is restrictinggstment in thi
sector
2. Small Hydro Policy A Assam has good potential of developing over 500 M\

power from small hydro power

A Small Hydro Policy of Assam was notified in 2007, since
there has been no development on policy front
development of SP projects

A SHP policy needs to be revised with new incentives
promotional measures to attract private investment in
State

3. Biomass A Assam has a good biomass potential, which can utilitie
installation of power plant to be connected at taihd of the
grid.

A Low Awareness of the Conceffinancing and PPP framew:
is limiting the replication of these applications

Regulatory Gaps

1. Determination of FIT for REA  AERC has approved capital cost benchmarking for differe
technologies on 201@nder AERQdrms & conditions for tari
determination from renewable energy sourgesegulation:
2012

A Further, due to low capacity of RE in the State, /
determines project specific tariff for various RE technologi
the State

A Lack of Visibility iterms of FIT and Capital Cost is restric
investors for developing RE projects in Assam.

2. RPO Target and Compliandd RPO Compliance in Assam is very low, for FY61fhe

compliance was only 13.3%

A AERC during the recent amendment in RPO regula
reduced the RPO target for FY 2ell6from 7% to 4%

A This was done primarily due to the low capacity of RE il
State. While RPO target can also be met though purche
RECs

A AsperCAGrepoiz +y SaidAYlGdSR LIS
have been levied for an-compliance of RPO by SERCs
2011-13, which was not done by AERC.
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3. Forecasting and SchedulA AERC has not defined any framework for forecasting
regulation scheduling of RE.

A Due to this generators are not complying with the rules
generationforecast is not accuratevhich could be affect gr
stability.

4, Must run status for RE A As per theAERC (Ggeneration and Generation of Electric

from Renewable Sources of Energy) Regulations, 201
projects upto a certain capacity (20 MW) areonly eligible
for must run Status

A Large RE projects will be entitled for merit order dispe
which is also a negative signal for investors and impactin
growth of RE in Assam.

Grid Integation

1. Low capacity of existiA Existing capacity foevacuation system is not sufficient
network match up with MNRE targets.
2. No Communication lirA RE pooling subtation are not connected with SLDCs to F

between RE pooling SS real time visibility of RE
SLDC A This is causing problems for system operators more
system security is also been compromised

Institutional Capacity

=

State Agencies are lackincA Lack of capacity of State agencies like SNA, Discol
implementing solar roofto impactingthe growth of distributed generation in the State
projects A Engineers at division/sublivision level are not well convers:
with the process of interconnection, subsidy registra
process etc.
A Lack of IT Infrastructure is restricting SNAs capabili
monitoring and tracking the progress of project and sub
disbursement

Funding

1. Lack of financial support A Installation cost of small scale solar projects in north ez
de-centralised sole high in comparison to other parts of the country dte
applications geographical constraints, due to lack of incentives and me

private players are not participating in the States

2. Financial Health of SteA Financial health of State discoms is not good, which nee
discoms take care by the State and Centravgonment for promotiol

of RE.

Based on the gaps identified above, a summary of the findings of gap analysis across different technologies and
different parameters is developed under the following figure. The Color coding indicates priority of gaps under
low, medium and high category. The gaps identified under high category needs to be taken on high priority to
achieve national targets within specified timelines. Further, the graph also illustrates the attractiveness of
different RE technologies based different parameters for potential investors.

Figurel6: Summary of Gaps
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