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Existent cases of bank financed solar rooftops for MSMEs in India are

Key Findings

successful in terms of payback and generation.
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All cases shown in this report are promising projects with a payback time of less than 5 years.

A green image enabling higher exports is another major motivating factor for MSMEs to go‘for‘
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solar project installation. \ ‘
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Bank financed solar rooftop in Indla s MSMEs are still very few and far.
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| MSMESs contribute about a third to India’s $ tr11110n economy. Despite the fact that solar

— —  — rooftopshave recently become commerciatly viable, installationsare stillnot consideredand-

implemented broadly. This can be seen as onk reason for non-existent financing products. |
\ \
0 ‘ . . 0
Demand aggregation of planned solar rooftop installations in the MSME
clusters is an important tool to increase the volume to be financed

makes it more feasible to attract technically sound project developers and EPC contractors

assuring high quality installations.
\
\ \

\
\
\
\
\
| |
| |
\ |
\ |
| . . . | . o
3 | which makes it more attractive for banks to (iffer customized loans. The larger project size o
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| Industrial cluster associations are able to facilitate solar rooftop PV projects|
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Most MSME Cluster Associations in India have very good access to their members and
recommendations are respected amongst thém. Showcasing champions and dissemination| of
best practice cases amongst their members can provide a boost to the solar rooftop market,
Based on their experience in business modelf for common facilities, many associations are
able to take lead in the aggregation of demand

Major barriers are complex net-metéring related state regulations, small |
project sizes and banks unable to accept the solar rooftop asset itself as |
collateral guarantee. \ \

benefits by the local DISCOM. Another key bqrrier to several consumers is the collateral
guarantee demanded by banks as security to finance the projects, since in many cases, the
SMESs have their assets already mortgaged for previous loans and the solar rooftop asset itself

\
\
\
\
|
|
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5 | Most of the solar rooftop owners interviewed faced challenges in availing net metering |
\
|
| isinsufficient for the bank.
\
\
\
\
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FOREWORD \

India is all set to achieve 100 GW solar tnd’g}' target by 2022, out of which 40 GW is
ekpected to come through rooftop solar installations. Hence, there is an increased thrust to
promote solar rooftops in India. Among different target segments such as commercial,
industrial, residential and public sector, micro, small and medium scale enterprises (MSMEs)
have a substantial potential for the use of solar rooftops because of the technical and
gonm:-mic feasibility in most enterprise fanilitiesﬁ, |

However, the potential for rooftop PV in MSME sector has not been utilized significantly for
capacity addition. Considerable efforts, have been put by the Governments, Regulatory
CFomrnissions and concerned agencies to develop the rooftop solar photovoltaic sector in

IFdia, As a result, basic fratha&bﬂm‘ implemented in most parts of the country. |

Financing is available from various multi/bilateral organizations through domestic banking

sﬁ(stmns for promotion and upscaling of solar m"::ﬂnp PV in India.

\ \

MSMEs contribute nearly one-third to the India’s USD 2 ftrillion economy. However,
SME:s all over the country suffer from high power tariffs and erratic power supply, leading
to deployment of expensive captive power generation based on DG sets which are also
p‘nl]uting the environment.Solar PV pl'{}jﬂli‘}ts make eminent sense for accelerated

ihplmnentation. |

\ | |
The German Chancellor and the Indian Prime Ninistm' established the Indo-German Energ};

léorum (IGEF) in April 2006. Strategic cooperation projects between the German and the

Indian government, research institutions, and thn‘a private sector are the major objectives of thi.-

IGEF.GIZ programme ‘Responsible Enterprise Finance (REF) (II) has been designed with ah
objective to enable MSMEs to have better accéss to inclusive and responsible finance. The
major activities of the program are: implementation of effective sustainability standards for
the finance sector, dissemination of responsible|finance products and services for MSME and
creation of conducive business environment for financing of inclusive business models. |

Both GIZ projects IGEF and REF II hdve jointly commissioned thestudy which
presentscluster level analysis and document chse studies and showcases best practices in
rooftop solar projects at MSMEs. The study | alsoinforms about successful solar projects
which helps in confidence building among entrgpreneurs and other MSME unit owners. The
sfudgL carried out by PwC India focuses on |

MSME units in the districts of Aurmgabaqf —
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(Maharashtra), Tirupur (Tamilnadu), Jodhpur (Rajasthan) and Bangalore (Karnataka) for |
drawing analysis. These districts house MSME clusters that cater to a wide range ?f |

industries. Cluster level analysis covers majnr‘
\ X \ |
The case studies also cover MSME details, rooftop solar project information, motivation of |
1 lation, project execution, financing of the project, major challenges and overall barri
alysis. For preparation of case studies, PwC project team has visited MSME rooftop proje |
kites to gather general plant information such las product manufactured, energy demand and |
supply to the SME unit, roof-type, mounting structure,etc. The team has conducted meetings |
with various stakeholders such as unit oyners, system integrators, banks, industri |

gssuciati{ms to understand their individual perspectives on issues and challenges affecting
tapid deployment of Solar PV in MSME sector. I
\ |

Jf would like to-compliment IGEF and REF-GIZ and PwC-India in ha‘ingingﬂﬂuﬁhiﬁtimclr
publication. T hope that the case studies presented here will go a long way in building more |
confidence among MSME entrepreneurs to adopt Solar PV power generation projects and |

ereby confribute to reduction of GHG emiss%uns besides actively contributing to theenerg;f |
transition in the country.

industrial activities supported by rooftop sul?r |
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1. Executive Summary

\ \ \ |
India has set itself on a path to achieve 100 GW through grid-connected solar energy, out of which 40 GW s
‘targeteq to come through rooftop solar installations by %022. Hence, there is an increased thrust for pr‘ompting |
solar rooftops in India. Among different target segments such as commercial, industrial, residential and public
sector, r‘nicro, small and medium scale enterprises (MSI\}lEs) have substantial potential for the use of sc‘)lar‘
‘rooftopé because of the technical and economic feasibili{y in most enterprise facilities. However, this ﬂotehtial |
for rooftop PV in MSME sector has not been converted ifito a significant number of installations/ capadity | \
ladditions. Considerable efforts, have been put by the Goyernments, Regulatory Commissions and concerned |
‘agenciesr to develop the rooftop solar photovoltaic sector in India. With these efforts, basic framework now |
exists in almost all parts of the country and rooftop solar power plants have started getting implemented. | |
However, there still appears a scope for the development of market and addressing the barriers faced by the |
|

stakehoiders involved in the implementation of plants, including the huge potential in the MSME sector.

‘systems‘ for promotion and upscaling of solar rooftop PV in India. Additionally, strategic tie-ups and pblitical
dialogués between countries also help sharing knowledge and develop the sector collaboratively. One such
linitiative has been taken by Indian and German governments wherein to enhance and deepen the strategic
political dialogue about the ongoing energy transition in both countries, the German Chancellor and the Indian
i’rime I\/Pnister established the Indo-German Energy FO{um (IGEF) in April 2006. Strategic cooperatiop pﬁojects
etween the German and the Indian government, research institutions, and the private sector are the major

‘objectivles of the IGEF. | |

‘GIZ programme 'Responsible enterprise finance (II) has been designed with an objective to enable MSll/lEs‘ to
have better access to inclusive and responsible finance. The major activities of the program are: o
implementation of effective sustainability standards forlthe finance sector, dissemination of responsible |
ffinance products and services for MSME and creation of conducive business environment for financing of | |

In line of the same, this study aims to do cluster level analysis and document case studies and best practices in |
‘rooftop Folar projects at MSMEs and increase awareness about successful solar project which act as co?fidrence |
buildin% measures to entrepreneurs and other MSME unit owners. The study focused on the districts o | |
Aurangabad (Maharashtra), Tirupur (Tamilnadu), Jodhpur (Rajasthan) and Bangalore (Karnataka) for analysis.
These districts house SME clusters that cater to a wide r nge of industries. Cluster level analysis covers me{jor
lindustrial activities in the cluster and rooftop solar PV activities in the cluster. Additionally, total 7 case stdies |
lhave beén covered in the study i.e. | |

® 100 kW RTPV project at S.N. Metallurgical Services, Aurangabad
e ,0KWRTPV project at Ashapura Engineering Private Limited, Aurangabad

e 102 kKW RTPV project at B.S. Apparel, Tirupur |

° 9J5 KW RTPV project at Hi-life Labels, Tirupur |

° 6‘6kW RTPV project at Sharma Industries, Iodhpul‘:

\

|

|

\

\

| _ L |
° 6?kW (33 kW + 33 kW) RTPV project at Sharma Im‘iustrles, Jodhpur |
° 1q0 kW (33 kW + 33 kW) RTPV project at somu inqustries, Bangalore |
|

\

\

\

\

|

|




"The casd studies cover MSME details, rooftop solar project information, motivation of installation, projec
‘executi&n, financing of the project, major challenges anh overall analysis which covers the salient aspécts‘of the

case study. For preparation of case studies, project teamlvisited MSME rooftop project site to gather general \ \
y prep proj P proj g g

iplant information such as workmanship, roof-type, mouinting structure, pictures etc. The team also met | | |

various stakeholders such as unit owners, system integrators, banks, industrial associations to understand ‘ ‘

their respective perspectives. Unit owners provided inputs on motivation of installation, experience with

| jpective persp P Y P T |

banker, system integrator and distribution utility, EPC selection and any major challenges faced duri

ng the
project. The bankers were consulted for their overall outlook on rooftop solar lending, loan due diligefce, risk

‘perceptﬁ)n, general loan terms, marketing initiatives and training programs of staff for solar credit gﬂ)wth. | |
Perspective of industrial association is also covered on various aspects such as cluster level efforts to promote | \
lsolar power, expectations from government and financiers, challenges and any cluster level initiatives|to | | |

‘increasq awareness of solar power. |



2. Backgroun

2.1. Context of the assignment | o

‘India ha‘s set itself on a path to achieve 100 GW through {‘grid—connected solar energy, out of which 40 éW %s

‘targeted to come through rooftop solar installations by 2022. Hence, there is an increased thrust for prlombting
solar rooftops in India. Among different target segments such as commercial, industrial, residential ad public
lsector, micro, small and medium scale enterprises (MSMEs) have substantial potential for the use of solar]
‘rooftops} because of the technical and economic feasibiliFy in most enterprise facilities. MSMEs in India |
‘contrib te to more than 37% of the GDP and hence, are (Expected to play a key role in contributing towards this
ambitious rooftop PV target. However, despite the significant role played by MSMEs, their major obstacle is the
‘lack of shfficient need-based finance especially in case of suitability oriented investment. This lack of proper
‘financin‘g for MSMEs makes them account for almost 70‘% of industrial pollution in the country. MSMEs ate

livelihoods to less privileged sections of the society. Nevertheless, the capital for the MSME segment remajins
‘limited :de there is a need for funding of energy efficieqcy and renewable energy projects by SIDBI anq other
‘leading Panks. | o

|
\
|
Currentﬂy, MSMEs mainly rely on grid power and a subsefquent diesel back-up for their power ConsumRtioP |
needs. Both the sources are not very reliable and are getting expensive by the day. Therefore, it is imperative
that MSMES will consider the installation of solar roofto&a PV systems to meet their electricity needs, t an‘ |
lextent pbssible. Considerable efforts, have been put by governments, Regulatory Commissions and coricetned |
lagencies to develop the rooftop solar photovoltaic sectot in India. With these efforts, basic framework how \
lexists in almost all parts of the country and rooftop solar power plants have started getting implemented. | \
However, considering the targets committed in the Intqnational forums as well as in the United Natiop, VYith |
respect to rooftop solar photovoltaic plants, there still appears to be a lot of scope for the development‘ of
market and addressing the barriers faced by stakeholders involved in the implementation of plants, inclu&ing

Yhe hug<er potential in the MSME sector.

Solar Rooftop PV systems make economic sense in place |
from thé solar rooftop set up (including other feasibilitﬂ factors). However, in case of most such industrial |
IMSMESs,|it is observed that the electricity tariff paid is quite high as compared to large industries and hence, |
their interest to install solar rooftop PV system is increasing at a rapid pace. The challenges, however, heeds to |
|
|
\

s where the grid tariff is higher than the leveli%ed ‘tariff

be addressed to further intensify the growth in this sector. |

The evolution of solar rooftops in India has witnessed a significant transformation to reach a phase where all
Put one }ndian state has issued net metering guidelines *o promote solar rooftops. In terms of technolqu,‘ the
quality ?f components has become better and there have‘ been drastic reductions in costs. The electricify té‘ll‘iffS
under the Renewable Energy Service Company (RESCO) mode have come down to INR 3.5-4.5 per kWh
‘dependihg upon the infrastructure and state incentives. This comes just 7 years from the time when uthliq} scalel
plants had signed agreement at tariffs of more than INRI17 per kWh, signifying a reduction of almost 75% lin

tariffs. | | |

|
|
ISubstantial capital is being deployed by various multi/bilateral organizations through domestic banking | \
systemsfor promotion and upscaling of solar rooftop PV in India. Dissemination of information through best |
‘practice‘case studies, awareness creation and capacity bPilding can be progressive steps in quick accepFanvf_e of |
PV systems and increased uptake of credit lines. |

|

|

GIZ programme 'Responsible enterprise finance (II) has been designed with an objective to enable MSMEs to
have better access to inclusive and responsible finance. ’}he major activities of the program are: implementation
‘of effect&ve sustainability standards for the finance secté)r, dissemination of responsible finance products and
services!for MSME and creation of conducive business ehvironment for financing of inclusive business mddels. |

- T e T
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Jﬁl line with the same, this study aims to document case studies and best practices in rooftop solar projects at
MSMES gnd increase awareness about successful solar p{‘O]eCtS, which act as confidence building meas{lreé to

entrepreneurs and other MSME unit owners.

5.2. Chrrent status of rooftop solar in India

\ \

The Rooftop solar market in India is now in advance sta%es but still, just a minute fraction of the enormous
otentlaﬁ of total solar capacity has been installed in th

installed capacity in India by January 2018 were 17.38 GW and 1.07 GW 1 (Grid connected rooftop)respeétlvély.

e country. Total ground mounted and rooftop solar

Total rooftop solar installations in India are less than 2 GW, which include grid-connected and standalone
systems| Hence, total rooftop solar has maintained a 10-12% share of overall solar capacity and has a vast scope |
pf adding rooftop solar installations along with ground rpounted if the desired targets are to be achiequ. ’Q‘his is

FMCh loYver than other key markets such as the US, Gerrﬁlany, China, Spain and Australia as shown in F?gUfe 1.

m Share of ground mounted and rooftop sofar project across countries

Germany

Australia |

India lags astoundingly behind its
icompetitors in terms of rooftop solar
‘installaqions and account for a meagre
12% of t(re rooftop solar PV of the total
1nsta11e solar PV capacity. Moreover, of
thlS totall installed capacity, the
lindustrial sector is the highest
lcontribytor, accounting for almost 43%
of the tgtal rooftop solar whereas the
‘residenqial sector contributes just about
20%. This shows that industrial sector
has beer‘l at the forefront in rooftop PV
linstallations and MSMEs can play a
significant role in achieving the
|Governiment's ambitious target of 40 GW
‘provideqi that enabling policy, regulatory
and f1n1ncmg environment is conductive

‘to grow‘ﬁh

0% 10% 20% 30%

m Rooftop Solar

|
\
Source-wise installed rooftop capacity (MW) in India

\
\
Re‘5|dent|al

| 377

Public Sector
294

70%

80%

27%

3%

90% 100%

Commercial

393
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kn investment in the range of approximately INR 2,00,000 Crore is required in Indian Rooftop Solar sector in
Brder to }ealise the set target of 40 GW installations by zbzz.There is a serious need to bridge the vast éap |
betweenlrooftop and ground mounted installations, if wé want to achieve the set target and this creates a Huge
potential in the rooftop solar segment especially for the MSMEs, which will remain at the forefront for theke
rooftop PV installations. This, in turn, requires hefty investments in the sector along with stable and suitable

olicy irr‘lplementation. The investment needs to be driv?n by corporates including private equity backefd IlfPs
‘along with the funding from government agencies.

his pro‘vides a vast opportunity for leading banks, private equity ventures, multilaterals and bilateral for

investments in the sector as the demand is expected to pick up again from the next financial year after a

glowdov&n in the current year due to the lull in the receng tender activity. |
The yearn-wise break-up of the solar capacity addition takgets till 2022 as per MNRE is shown in Fifure B:
|
\
\
|

m Cumulative solar capacity targets by year‘ 2022
\

| Cumulative Solar capacity Targets (GW)

102 |

60 - |
0 - 51.5
4 | 3 42

20 6 12 22 -40
X 1 5 om0 mmic W ,
|

|

\

60

2015-16  2016-17  2017-18 201819 2019-20 " 2020-21 2021-22

| \
I TAS elidgpt in Figure 3, we are far behind irgocitoginsia}lgd capacity as compared to targeted cagaciiy.‘ In ?rger -
to achieve the solar rooftop target of 40 GW by 2022, aninvestment of approximately INR 2,00,000 crore is
‘required in the sector that can only be achieved with the‘combination of financing from commercial bﬁnkg,
y g

\

\

\

|

|

\

\

\

\

|

+

\ \
INBFCs as well as from multilaterals and bilateral funding agencies such as private equity firms. | \ \
‘Capital ]ixpenditure (CAPEX) route accounts for nearly §4% of total installed capacity but the Operating | | |
Expenditure (OPEX) model has been gaining ground in the last couple of years. OPEX market share has/risen to | |
|

|

\

\

\

\

|

|

\

\

\

\

|

|

T
\
|

30%. Total rooftop solar market has grown at a CAGR 0f|66% from 2013 to 2017. Figure 4 shows the comparison |
‘of CAPE?( and OPEX mode installations with respect to tl‘1e annual capacity additions in the sector. o |

\
m Capex vs Opex share in Rooftop solar PV installations

\ \
\ \
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~ “The Government of India has been offering several financial incentives to promote the solar sector. But as cost
of solar bower is coming down, these benefits are being glowly phased out. For example - all solar projizcté have

been historically eligible to avail accelerated depreciatioh of 80% of asset value but this rate was reduced to
I,0% from April 2017 onwards. Moreover, a 10-year incoine tax holiday was being offered to solar projects|so

‘far, but Fhis benefit has been withdrawn from April 2017, onwards.

22.3. Status of rooftop solar in target states |

India's ﬁower deficit dropped to a historical low of less than 1% in the last fiscal, thanks to record electﬁ‘ici{y
generation and capacity addition over the last few years, renewable energy contribution, adequate coal stdcks

land transmission facilities, coupled with energy efficiency programme. Figure 5 represents the solar irradjance

‘of our target states in the country as per the NREL websi‘te.Thus, we can see that our target states of Tl}us, we

can see that our target states of Rajasthan, Gujarat. Maharashtra, Karnataka and Tamil Nadu are really suitable
for solar PV installations based on irradiance levels. The average solar irradiance of these states is more than 6.0

Wh/mi; however, for India, it lies in the range of 5.5 k\)Vh/mz.

- m joﬂzomangIaLIrtadianceJJftargej:statésikWh/mZ) 7777777777777777
\

|
Solar Irradiapce (kWh/m2)

\

\

\

| 6.05 6.36 5.92 5.9 5.96

\

\

\

‘ ‘ Rajasthan Guijarat Maha@shtra Karnataka Tamil Nadu ‘

\ [ [ [
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|

allocateg targets) is shown in the table 1, which signifieﬁ the gap and an immense potential to amplify Fhe

\

\

\

\ Rajasthan 142.31 2300
\ \ \

| Gujarat 35.77 3200
\ \ [

| Ma‘harashtra 64.32 47P0
| Kdrnataka 24.70 2300
\ | |

| Tamil Nadu 17.67 3500

rooftop solar PV installations. |
w Solar potential, target and installed capacity in the studied states’

288

155

233

\
|
|
|
The state wise installed capacity of rooftop solar along with the installation potential till 2022 (as per the |
\
\
|

441‘2

2145

\
3267

| \
As shown in the table 1, all the states are far behind the MNRE allocated targets in rooftop solar project‘

‘installa ion.

|
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|

|

|

|

|

|

|

|

|

|

|

|
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\

Rajasthan

\ \

| Guijarat

| Mahargshtra

\ |
Karnataka

| P

\

\

Tamil Nadu
\

‘The indqstrial tariffs are rather high in these states and glmost 40-50% of the expenses for most of thg M§MES
arise from their electricity bills (especially the energy intensive MSMEs) subsidising their revenues an

minimising their returns on investments. The average industrial tariff in our target states is in the range of INR
nit: Thus;solar pewernotonly pfovidesamucflfheapeﬁaltefnaﬁvebriﬂging electricity tariff

6.05

6.36

5.52

i

5.96
\

7.00

6.04

7.64

7.68

7.81

significantly down: as shown in Table 2, but also serve ds a green energy substitute to the conventional solurces |

lof energly while enhancing energy security through divetsification of fuel sources and providing opportunities

for mitigating greenhouse gas emissions.
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lar installations are divided into sub-categories such as commercial, industrial, public sector and

‘resident&al out of which the industrial sector leads the w%y with an overall installations of 798 MW whi‘le tfle |

public séctor has the least solar rooftop PV installations bf only 294 MW. The total rooftop solar installed |

lcapacityl, category wise in the target states is shown in Figure 6.

State-wise rooftop solar installations

&2
| \
| |
\ \
| \
\ |
> |
| | \

\ Rajasthan Gujarat | Maharashtra Karnataka Tamil Nadu \
“® [Residential | 27 | 42 |\ — s |7 T30 | 43T T
PUblic Sector 23 36 | 9 23 9 |
m | industrial 85 48 182 63 145‘ |
® Commercial 21 19 46 39 36‘ |

2.4. Challenges in Indian rooftop solar - a geheral perspective

Considering the targets committed by India including in the international forums with respect to rooftop solar

photovoﬁtaic plants, there is still a long way to go in co

solar PVlsector and the set targets can only be achieved by overcoming these challenges.

mplete development of the market and addressing the

With vast scope for capacity addition in the rooftop solat segment in India, financing of these projects fis the
biggest ¢hallenge surrounding the sector that must be adldressed immediately. Overall investment required is
massive|(approx. 2,00,000 crore) for 40 GW installationg that can only be achieved with the combined efforts of
‘governrﬁlent lending agencies such as IREDA, PFC, comqlercial banks as well as multilateral and bilateral |
agencies. Among all these organizations, commercial banks and government lending agencies hold utmost

importance in terms of the magnitude of funding as well as the volume of solar projects that needs to be

‘ﬁnanced.

\
|
\
\
|
|
|
|
barriers faced by stakeholders in the sector. These barridrs are due to the most pressing challenges in rbof{op |
|
|
|
|
|
\
|
|
|



%iglﬂe '# shows the most pressing challenges in the rooftop solar PV sector according to developers, installers,
hodal aéencies, distribution licensees: | o

] \
Most pressing challenges in the rooftop s?lar PV sector

Implementation challenges

Policy instability

Capacity building
\ \
| | |
‘These cl?allenges are explained in detail below: |

2.4.1. Implementation challenges: \ \

There is a lack of clarity in procedures regarding implementation and Grid connection of the projects |
slowing down the development and growth of the solar energy sector. Net metering is the most preferred
mecl}anism for solar rooftop in India and hence, the promotion and awareness regarding the same peegs a
push from both state and central agencies. The procedures issued by a few DisComs for connecting net

g

Moreover, proper standards need to be established aIJld implemented for selection of appropriate

comﬁonents, infrastructure, EPC contractors and intégrators to enhance the quality, performance and! |
efficiency of installed projects. It is necessary to selec¢t the EPC contractors and integrators based uponItheir |
past experience, volume of projects installed by them and the quality of their projects. Grid integration|of |
rooftpp PV is also a major challenge since the penetration of solar rooftop is insignificant. | |

2.4.2. Policy instability: | I

|

|

\

|

|

-

|

|

\

|

|

|

| Therle is no specific rooftop PV policy for the Country‘as awhole. The solar rooftop PV policy is state‘ spécific |
| and Hence all the onus lies on individual states for the development of projects. Tariff of rooftop PV lwas kept |
| samd as that of ground mounted system during JNNSM phase 1. Later a few SERCs came out with | | |
| differentiated tariff to correct the flaw in earlier poligy decisions that failed to recognise the benefits of] \
| econ?mies of scale available to large utility scale proj‘ects. Furthermore, net-metering came into thF piFture |
| and s‘tates started issuing regulations for the same. Capital subsidy available from the MNRE also clIan ed

|

|

\

|

|

|

T

|

|

during the course numerous times, starting from all consumers to only residential and institutional etc. in
currént scenario or from 30% to 15% and then again Eo%. Such fluctuations in the policy landscape‘ hax‘/e

\
affected the rooftop solar PV segment and has slowed the progress, which is one of the major concerns/for |
developers and financing institutions. | | |

\
|

2.4.§. Financing rooftop solar PV projects:‘ .
| | |

The Indian rooftop solar market is predominantly a net metering-driven model. We know that under this

model, owners of the rooftop solar PV system are @r(‘ell remunerated for the amount of electricity ikﬁzétgi in‘ -
I \ T
\ \ || \
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to the grid. Therefore, due to no clear revenue stream through the net metering model, it becomes difficult
fora ﬁender to finance such projects. What makes it rﬁore challenging for lenders is to finance roofth | |
projects is the fact that the rooftop solar PV system is not considered as collateral as the systems are not \
identified as an asset in the eyes of the lender. | | |
|
|

As India has set a ambitious target of 100 GW of solarinstallations by 2022, financing of solar projects is of
utmast concern, since these projects are capital intensive. India lags behind in investments from countries
such as China and the US. India needs to extensively iTncrease its investments (both, equity and debq) to‘wards‘
renewable energy projects. Due to small project capaﬁities, rooftop solar projects are not a very attr cti‘ve
proposition for banks and main financial institutions whose focus is always on large scale ground mounted
solar‘projects. There is a stark need to develop financﬁng options through small banks and micro fiﬂanée |

institutions through credit enhancement from partiall risk coverage funds for rooftop solar PV projects| \

Addiﬁonally, the cost of obtaining capital for rooftop‘ solar energy projects in India is commonly considered |
high/ The perceived risks range from technology risk/(low for solar in India) to developer risk (low-medium)|
and ultimately to counter party risk (high), which makes financing more expensive and all the more difficult,
The lPigh counter party risk in India arises from the p‘otential off-taker (domestic, commercial and/pr | |

industrial consumers) and the net metering scheme, ‘which again does not provide a clear revenue ﬁtre?m to
banks in India.

|
| \ | \
2.4.4}. Capacity building: | o |
In order to accelerate the solar rooftop installations, jt is necessary to develop and strengthen skill sets, ‘
talen‘ts and abilities of the resources that are involvec? in these implementations. It is hence necessary tpat |
information about the central and state government incentives and procedures to avail them such as
Accel‘erated Depreciation which is readily available, éentral Financial Assistance and applicable sub‘sidi‘es |
provﬂded by the respective state governments. The lebel of awareness amongst electricity consumers and the!
availability of skilled technicians and trained manpower needs to be enhanced. Thus, there is a requirement |
for capacity building exercise organised at state nodal agencies level through workshops or training | |

programs for skill development. | I |

Htisglsoimpertant-that training and capacity building of statelevel DisComs;Banks /Flsandprojegt— | — —+ — —

deve{opers/ entrepreneurs should be done. The stratefgic reach out and schedule of the training programmes
should be based on the consultation with the respective stakeholders. It is necessary that banks need to do
techr‘lical due diligence along with the financial due d‘iligence before disbursing the loans. Officials %1’01‘1‘1
DisComs need to be well versed with the technical know-how and installation of the systems. They must be
aware of how to conduct the feasibility studies and cdst benefit analysis of the rooftop PV systems. | |

This can be achieved by conducting workshops, stud;b tours and training programs as part of the awarehess
campaign at state and national level in order to create enabling environment, adopt best practices, | |
knowledge sharing and exposure to the latest developments in new and innovative rooftop PV related |
techqologies. | o
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3. Industrial

luster level

analysis

clustenL is defined as a concentration of enterprises pro
and is situated within a contiguous geographical area spanning over a few villages, a town or a city and its

ducing same or similar products or strategic ST].‘Vi es

‘surrounhing areas in a district and face common opportunities and threats. In our approach, we did tarlget‘
clustersibased on the industries that they cater to in theilr contiguous geography.

\
\
\
\
\
4o
\
\
\
\
|
\
\
\
\

IMSMES tontribute more than 45% of the industrial outﬂut of India and form the backbone of the econémyﬂ. They‘
employ nearly 35% of the work force particularly in the manufacturing and exports sector. It is therefore |

\
paramount for the government to ensure that the industry remains competitive and adopt latest technplogies |
|

@nd progesses that will help lower the costs and improvq the efficiency to compete globally.

Electricity form a significant operating expense
ﬁor the MSME units and are catered by special
inancia} instruments and other initiatives
Promoted by SIDBI for adoption of clean energy
solutiong and energy efficiency projects. The
h{ey initihtive is the incorporation of ISTSL to
promotd energy efficiency, renewable energy
and other emerging technologies among
MSMES. ‘India SME Technology Services Limited
(ISTSL) is a public limited company
incorporated under the Companies Act 1956 on

T7thiNo¢ember 2005. It is a joint initiative of the
Small Industries Development Bank of India
(SIDBI) and four public sector banks including
State Bank of India (SBI), Indian Bank, Oriental
ank of Fommerce (OBC) and Indian Overseas
Bank (IOB). ISTSL is working closely with
industri‘al units in the MSME sector in the fields
of energjy efficiency (End-to-End Energy
Efficiendy (4E) Solutions), measurement
Rverification (M&V) audits, Consultancy and
[echnolpgy Advisory, Renewable Energy
(particularly solar) and Finance Syndication
‘includinF techno-economic evaluation.

SIDBI al$o launched the sustainable finance scheme for $MEs to adopt renewable energy and energy efficiéncy

technologies as part of its sustainability initiatives. Despite the initiatives, SME sectors lag behind larger |
industrial entities in the adoption of renewable energy technologies such as rooftop solar PV due to a number of |

Factors, Which forms the basis of this study.

‘This stufly will focus on the districts of Aurangabad, Tirqpur, Jodhpur and Bangalore (Urban) for its anglygis as |

Fhown in Figure 8.
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B 4The?e districts house SME clusters that cater to a wide range of industries. The detailed information on each
‘cluster dnder the scope of this study is mentioned Table ‘3. o | |

|

| | 1 Aurangabad, Maharashtra | Auto components, Printing, Pharma | | |
| | | | \
| | 2 Tirupur, Tamil Nadu | Textiles I |
| | | | \
| | 3 Jodhpur, Rajasthan | Steel, Minerals, Handicrafts, Guar gum L |
| |4 Bangalore (Urban), Karnataka | Pharma, Packaging, IT -ITES, Electronics, Biotechhol&)gy |
| | | |
| | |

3.1.| Cluster 1 : Aurangabad \ || \

Aurahgabad district is located primarily in the Godavari Basin and some part towards the north west of Tapi |
River Basin. This district's general down level is towards south and east and north west part comes in Purna-|
Goda‘vari river basincas shown in Figure 9. The Auraqgabad district's north longitude (degree) is 19‘anq 20 |
and ﬂast longitude (degree) is 74 to 76. | o |

Accotding to the Ministry of MSMEs, —
Aurangabad houses more than 15,822 SMES

employing 1.73 lakh people. However, apart | JALGAON _l |
from‘key industries such as automobile, ¥

several clusters such as the printing cluster are
cons{dered sick due to poor economic and

| |
\ \
| |
| |
| |
| |
| |
\ \ \
| \ |
| | |
~ T marKetperformance. =~~~ | L N
| The ihdustrial clusters are primarily located in o | |
| thred Maharashtra Industrial Development | | |
| Corporation (MIDC) facilities namely MIDC | | |
| Walup', MIDC Chikalthana and MIDC Shendre. | | |
| MIDC Walyj is the most thriving facility o | |
primarily focused on auto ancillary --
| components supplied to large manufacturers o | |
| in Aurangabad and rest of Maharashtra | o | |
| (Ranjangaon, Chakan). \ | \ |
| The primary industry in the Aurangabad SME | | | |
| cluster is automobile based where a large \ | \ \
| varier of auto components including plastic, | S :"""" | | |
| metal and electronic parts are manufactured | :E_:I-“ mu Highaeay ER | |
and supplied to the larger automobile i
| manufacturers located in Aurangabad or | T ey Teack L | |
| nearBy Chakan Industrial area such as Bajaj | ? wm o | |
| Auto] Volkswagen, Tata Motors, and Mahindra. \ E ,’r_m I | \
| | | | | |
| | | | | |
| | | | | |
- T T - = T T
| | | |
| | [ |



\ |
Three clusters have been identified for Ministry of MSME & One Cluster for Ministry of Commerce

| in Table 4 . |
\ \ \

Table 4

\
— — — — + — _ == = = = = = — = |- - - - — — — — — — — —|— + —
3.1.#. Industrial clusters in Aurangabad |
|
|
|
\
\
\
Auto domponents \ | \
|
|
\
\
\

Industries

\ | |
cluster, under Waluj 1285 High Low
\ . 4 ' 30000 | \
Ministry of MSME
\ \ \ || |
| Printing cluster Chikalthana 230 Low Low | |
70
\ | | || |
Tiny engineering and
L e e _Chikalthana 63 _ _ _ low _ _ _ _tow | I | _
1
\ cluster P || |
| Autoc‘lusterunder | | |
| 1IUS schleme, Ministry Waluj 200 Medium Low | |
of Commerce and 3000 o |
|
\

Marathwada Association of Small Scale Industries and Agriculture (MASSIA) and Chamber of Marathwada
Industries and Agriculture (CMIA) are the primary infustrial associations that represent industries|in various
clusters across Aurangabad. These associations work towards the welfare of its members and support | ‘
deve{opment in the Marathwada region by promoting latest technologies and processes to improve eff}cienc

and save cost. The association also represent the members' common grievances to the Government and othel“

regulatory bodies for collective resolution.

T - - - - - - - - - - - = - - - - - - - - - - = = == T = =
3.1.2. Rooftop solar in Aurangabad SME Cluster |

Maharahstra is one of the most industrialised states in India and is one of the largest market for rodftob
solar|projects. The key enablers for rooftop solar PV in Maharashtra are the follows |

e | High Industrial and Commercial tariffs (>7.5 Rs/KWh) |

e! Presenceofa huge number of large manufactuh:ing units and commercial establishments with véry
| high power consumption \ |

|
o Tax benefits such as accelerated depreciation |

e Financial and commercial instruments such as priority lending, RESCO model
° | Falling PV component prices lowering CAPEX c‘ost

A previous assignment by PWC has estimated a rooftop solar potential of 55 MW among SMEs in Aurangabad

clusters. This is a significant potential considering that the study focused only on SMEs where typiéal project
sizes‘vary from 5 KW to 50 KW and large power Consﬁming units were not considered. o

Aurahgabad has witnessed an upswing in the numbet of rooftop solar projects installed in the distrfct, |
partitularly by large manufacturing units, malls and other commercial establishments. |

\
\
\
\
|
|
\
\
\
\
|
|
\
\
\
However, the SME sector,as akin to other parts of the country, has lagged in adopting solar power in | |
Aurahgabad. However, growing awareness and presence of reliable system integrators and easy accessfto |
capitpl has led to several SMEs installing rooftop projects ranging from 5 KW to 50 KW. | \

\

[

\

|

|

\

\
-
\

|

|

\

\

\

| | Favourable solar irradiation in the state
|

\

\

\

\

\

|

|

\

\

\
T
|
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\

An eian@le?s M/s Ashapura industries, 1 wﬁch?nsaﬂeaa 42 KW rooftop solar project at its pEmti(I-Ligu‘reilo)Jr -
to lkoer the power costs and to avail accelerated deplLeciation benefit. The project has availed net m‘ete{'ing |
facility from MAHADISCOM to export excess power generated to the grid, which is reconciled in theé monthly |
electticity bill. | | |

\
42 KW rooftop solar at of M/s Ashapura Inpustries

3.1.3. Financing of rooftop solar | ]
\ \

|
Several initiatives have been adopted to improve awareness and increase the adoption of rooftop so&ar %n the |
Aurahgabad SME cluster. A significant initiative beiné 'Solar Roof Top Project for SMEs' program bﬁ/ | |
Deutsche Gesellschaft fur Internationale Zusammenarbeit (GIZ). Under the program, SIDBI has andounced |
\
\

to provide loans at 8.5% to boost adoption of rooftop|solar in the Aurangabad SME cluster, particularly|
among the energy intensive auto component industries. SBI has also unveiled several schemes to finance
solar projects at attractive interest rates. As part of the initiative, MASSIA & CMIA decided to form a‘ solFr

cluster to increase the awareness and motivate SMEs to avail the incentive loan scheme of SIDBI.

Besides solar specific financial instruments, many companies leverage their existing transaction | |
relationship with banks to avail loans at attractive inkerest rates and faster processing time. However, a large
numﬂ)er of SME:s still find access to finance a Challenée due to inability to provide collaterals and pobr c‘redit |

rating. | |

Several private developers are offering to set up roofﬁop projects on OPEX basis backed by a PPA with |
companies with good credit history. Traditionally thése developers focused on large companies with big
project sizes. However, as the market has matured, more players are willing to set up rooftop projegts qn
REqu basis on SME premises. | o

Slowgown in the auto industry, net metering implerqentation, bill reconciliation and focus of entrepreneurs
on cqre business are some of the other challenges fac

‘ed by SMEs in the Aurangabad cluster.

3.2. Cluster2: Tirupur
\

‘Tirupur is a city in Tamil Nadu in southern India.
LI‘irupur Es the administrative headquarters of Tirupur
district and the fifth largest urban agglomeration in
Tamil Nadu. It is situated at the center of the South
‘Indian Heninsula, about 450 kilometres (280 mi)
southwest of the state capital Chennai and about 50
‘kilometres (31 mi) east of Coimbatore.

\

\

|

|

|

|

|

\ - JI
Tirupur is a major textile and knitwear hub contributing‘ Turnover of SMEs  : USD3.5 billion (20 | 6)

|

|

[

’ \
IR EE  Performance of Tirupur Clustfr

Total units : 35395

Units ie

Daily employment >11,00,000

in SMEs

|
\
\
|
|
|
|
\ |
\ |
| |
| . \
| Medium & Large |
| \
\ \
\ \
|
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B ﬁheidistrict is known as the “Knitwear capital of India” and the textile industry provides employment to over
‘six lakh &)eople and contributed to exports worth INR20$ billion (USD3.0 billion) in 2014-15 Figure 11 b%iefﬁy | |
shows the performance of Tirupur cluster. \ \

3.2.{. Industrial infrastructure and perforjmance Total units |

\
All the industrial estates in the district are managed by the Tamil Nadu Small Industries Developme‘nt

Corporation Limited (SIDCO). There are four industri‘al areas in the district:

® Ganapathipalayam

| | |
o | |
° | Gudimangalam ‘ |
e Tirupur | |

\
d SIDCO Industrial Estate, Kangeyam | |

In these areas, special industrial parks have been developed to support the textile industry. Nethaji Apparel
Park (NAP), Tirupur Export Knitwear Industrial Complex, SIDCO Industrial Estate and J.S.Apparel an:k‘are a
few that are operational. Nethaji Apparel Park has 53 companies manufacturing knitwear for exports.

children. These products are primarily focused on summer and spring garments.

\
The key activities include knitting and garment making, which constitute more than 65% of the in&ustrial

activ%ties in the cluster.

The textiles industry in Tirupur contributes about 8OL’/0 to India's hosiery exports and around 3% to total
expoi‘t trade. Exports from Tirupur increased at a CA&GR of 8.4% from USD1.4 billion in FY05 to USD§.4 f)illion‘
in Fy16. In view of the excellent performance, the cluster has been awarded the "Town of Export Excellence"|
status by the Government of India. | | |

The dluster also plans to diversify from cotton-based garments to sportswear and other products td compete|
with countries such as China and Bangladesh. \ || \

\
\
\
|
|
\
\
\
\
| The textile industry is highly energy intensive due tojactivities such as embroidery printing, knitting, dyeing |
- = — — 1 andqompacﬁngwhicbrequireﬂa large numberof 1?121e1f:1:14'ne$r operating on electricity. Steam and powerare — — —
| the major utility costs for the textile industry in the rfzgion.
\
\
\
|
|
\
\
\
\
|
|
\
\
\
\
|

The power consumption depends on the size of the chtory and the activities that take place such as‘kni‘tting |
or dy‘eing. Typically, units have a connected power lo‘ad of around 5 kVA to 1000 KVA. The dyeing ac“civi"cy is

particularly energy intensive, since it is connected with individual and common effluent treatment plants
(ETPE). The spinning segment is also energy intensive. ]

\
With‘a specific consumption of 0.26 KWh/Kg, a typicgl knitting unit with a production capacity of 650 | |
tonnes per annum (TPA) require more than 156,000 KWh/Year.Specific energy consumption for vatliouk |
garment manufacturing processes (KWh/KG). In this/context some companies, including large expdrters, |
are opting in for wind energy generation and solar plants and many dyeing units are today considering ‘
coge?eration options to optimise related costs. | o |

\

3.2.2. Rooftop solar power in Tirupur SME|clusters |

Tamil nadu has been at the forefront of developing rénewable energy, particularly wind and lately solar for |
captive usage by the textile industry. The renewable purchase obligation (RPO) regulation, which mangates |
a sol:?r renewable purchase obligation (RPO) of 5% (%017—18) solar power consumption has been a l$ey Qriver |
in th? rooftop solar market particularly in the industlfial sector.

In adpition to solar RPO, favourable net metering polﬁcies which allow the solar power generator to feeg the
exces‘s power back to grid, has catalyzed solar roofto? boom in the state. The textile industry being one‘of the‘
largest power consuming industry in the state has been at the forefront of adopting solar and wind
techﬁologies to reduce power cost, meet RPO and avail tax benefits. The industry was supported by ] |
|

| genetation-based incentives in the early years of growth.

.
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In Tirupur, both large and medium scale industries are availing the benefits of solar and wind energy more
than ‘of other industrial states such as Gujarat and Mglharashtra. | | |

A gocld example of this practice is SRG apparel who h.lslve installed a 1 MW rooftop project in 2014, ag shJ)wn in‘

Figuﬁe 12, in addition to existing wind power project§ for their captive consumption. The power gen‘erafed is |
utilised in multiple units of SRG through open accesslwith minimum charges and solar power banking.| |

1 MW Rooftop solar plant at SRG apparel |

| | | |
Hi-life labels installed a 95 kW solar rooftop system on their label manufacturing unit at Tirupur, as shown |
in Figure 13. The project was installed in 3 phases i.e. §5kW in 2012, 20kW in 2013 and 40kW in 2015¢ ThF 35 |
KW plant was initially installed to meet the Solar RPO mandate but was subsequently expanded as the

| 9 pe |

company management realised true economic benefits of solar power including power cost and tax savings.

95 KW rooftop solar project at Hi-life Labe‘ls . |

3.2.3. Financing landscape \

|

|

\
nationalised and local banks. The cluster firms are financed by a range of commercial banks. Term loans are |

\

As aleading industrial district in the country, Tirupu}f houses more than 230 branches of various

prov%ded with a moratorium on repayment of princiHal of 6 months to 1year, and with a 5 to 7 year | |
repas(ment period. The firms have been able to utilise their existing banking relationships to avail financing

for rooftop solar projects at attractive interest rates ranging from 8.5% to 12%.

\

.

.
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‘3.3. Cluster 3: Jodhpur | . | |

g odhpur‘is the second-largest city in Rajasthan and one Pf the important industrial cities with a large qurqber of
big and ‘small scale industries catering to various produc‘ts and services. The district is rich in non—met‘alli‘c

minerals such as sandstone, rhyolite, dolomite, limestone, jasper, granite, clay, murram, kankar, brick earth
and bajrh. A large number of industrial activities in Iodhﬁur utilizes these minerals such as stone works‘. |

3.3.4. Industrial clusters in Jodhpur | -

| |
\ \
\ | |
| | |
| | |
| Accogding to the Ministry of MSME, there are more tﬁlan 24,000 registered industrial units in the district. | |
Handicraft items, flexible packing material, guar gum powder, refined guar splits, guar meal, churi, wooden
| furnikure, iron artistic furniture, rollers for bearings, | |
\ \ \
| | |
| | |
| | |
| | |

conveyor belt are the major products in the diLtrii:t.

Clust‘er report from the Ministry of MSME 2015-16 in‘dicates that there are 24,354 registered indust‘rial‘units

in ]oﬁhpur employing more than 1.25 lakh daily workers. On an average, 1,000 new industries are re‘gisﬁered
in the district every year since 2012. | |

| S.S.Sheet & Utensils Jodhpur City 150 High Low | |
| | 300 B
| Metal Wooden Boranda, Jodhpur 10@0 Medium Lon | |
Handicrafts 3500
| GauréumCIuster Phalodi 6b Low Lovx‘/ | |
\ \ 1000 | \
— T ~ LimesStone ~— ~ GotanRoad, Pipar, — — ~7/0— — — — — Tow — — — ow— | — T — — -
| | Jawasia NrA |
Stonq Processing Mandore, Soor Sagar, 1]6 High Medilflm |
‘cluster Osian, Jodhpur city 1 1‘5 o
Textile Pipar City 150 High Medium
\ 650 |

\ \ |
3.3.2. Rooftop solar power in Jodhpur SME clusters |

SolalJ rooftop projects are very prominent in ]odhpur‘(and entire state of Rajasthan) due to a combiljlatihn of
factots: \ |

° | High solar irradiation in the state (5.64 KWh/Dkz/Day) |
| |

e Enforcement of Renewable purchase obligatior‘l (RPO) by the state energy utilities

\

|

|, |

° | High power consuming nature of industries in ‘the district such as steel works, textiles, cerarr‘lics‘
° | High industrial power tariff (INR6.6 /KWh) | o
|

\

° Benefits such as accelerated depreciation and I}et metering |
° High level of awareness due to the presence of ‘utility scale solar projects |

RPO mandate set by Rajasthan Electricity Regulatory Commission (RERC) has been one of the biggest |
catalyst for the adoption of rooftop solar in the state.‘The renewable energy purchase obligation in Baje}sthan
is shown in Table 6.

\

\

\

\

\

\

\

\

\

\

\

\

\

\

\

\

\ \ \
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\ \ \
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The renewable energy purchase obllgatl‘on in Rajasthan

2017-18 950% 4.75% 14. 25%

|
‘ ‘ 2 2018-19 10.%5% 6.75% 17.0q% ‘ ‘
| | | | |
Jodhpur|Vidyut Vitran Nigam Ltd (JDVVNL) is the primaty power distribution company (DISCOM) in Jodhpur. |
The current JDVVNL tariff for SMEs is INR6.60/KWh, which is substantially higher than the levelled cogst of solar
energy. 'F‘his comparatively high cost of power is a key rqotivation for a large number of SMEs with higp power |
consumption to adopt rooftop solar with net metering facilities. The DISCOM has implemented net metering
facility at several projects in the district and has been su‘pportive for the growth of solar rooftop projec%s ir‘l its |
service zirea. | ] |
|
|

Rooftop'solar in Jodhpur SME sector

— — — — -Amongthe SMEsector,adoption of rooftop solar projectsbegan in 2015 as the PvLcomponentpricesfe{F - = —

‘dramatiEally. One of the first companies to install a roof%op solar project in the handicrafts cluster was/Susghil |
Udyog in September 2015. The project served as inspiration for more entrepreneurs to adopt PV systent to lower |
lenergy dosts and save tax such as Mr. Praveen Sharma of Sharma Industries who has installed three solar | |
‘projects‘of at three units of 60 KW, 66 KW and 20 KW at ‘his factory units in 2016,Figure 14 shows solaq roqftop |
‘at a han?icrafts unit in Jodhpur. | L |

\
Figure 14 Solar rooftop at a handicrafts unit,JodhptTr

‘Based on positive word of mouth, since 2016, an aggregated capacity of more than 2 MW solar rooftop pro ects |
%as beerll installed in the SME cluster by various mdustnLes In the absence of organised RESCO players in F |
ISME seément an informal RESCO arrangement betweer SME owners have also been developed where | |
linvestments are made on third party roofs to sell power to the roof owner. Such projects are carried out on\ local |
level based on relationships with the offtaker and without a credit check mechanism. | \

|

3.3.3. Financing landscape | |

The ﬂey financial instrument available for adoption of rooftop solar is the SIDBI sustainable finance scllleme,
which aims to assist MSMEs for adopting energy effi¢iency and renewable energy projects. The program has |
stipulated the following eligibility criteria: | | |

o | New/existing MSME units, according to the definition of the MSMED Act 2006, will be eligible for |
| assistance under the scheme. \ | \

\
\
\
\
\
\
I e e e e T
\
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e Existing units should have satisfactory track record of past performance and sound financial position
| | and should not be in default to institutions/banks. o | |

e Units should have minimum credit rating of investment grade or its equivalent according to internal
| | credit rating model. | ] \ \

Howéver, several SMEs have opted to utilise their exigting relationships with the banks to avail loaﬂs a% | |
| favourable interest rates and payment terms. With solar PV technology maturing and the industry is better | |
| undefstood banking community, banks have been willing to provide loans to their existing consumers inder | |
| theregular lending schemes. The typical processing time is 15 days excluding technical due diligenge, which | \
| is caﬁried out only for larger projects. | | | |

| Canara bank funded the solar project installed at ShaFma Industries, Jodhpur and Vyas college at an intFrest | |
rate of 9.5% and a repayment period of 7 years. Sharma Industries is an existing customer of Canar? bapk | |
and the company was able to leverage the relationshiP to avail the loan. | | |

| \ |
The banks find that a solar-specific scheme has less traction as a number of companies lack the credit scores

to avail the scheme while others prefer to use the existing banking relationships.

‘BengaluFu, the capital of Karnataka state, stands amongst the fastest growing cities in India. The IT ingusFry in | |

the city is a key growth driver of Karnataka's economy. Apart from national prominence, Bengaluru has also | |

gained recognition globally; being ranked as the fourth-best technology hub in the world as per the UNDP

Report. More than 400 out of Global Fortune 500 compahies outsource their IT services from Bengalurh. | | |
| | |

Major industrial products from the district include; IT/I’i‘ES, telecom, service health care centre, metal‘ slitting,

k/illage Heritage park, critical reactors for nuclear power blants, automobile engineering, software devélopﬁent,‘ |
hospitallresearch, zinc plating, cold storage & transportation, steam turbines, active pharmaceutical | | \ \
ingredients and aerospace components, logistics & warehousing, gem & jewellery, integrated circuits & designs | |
‘in moduﬂar units. | | | |

L
‘3.4. CFuster 4: Bengaluru (Urban)

| 3.4.1. Industrial clusters in Bengaluru | | \ \

1" Bengaluruis among the largest cities in India and houses a large number of industrial areas that catertoa | |
| widelrange of industries as shown in Figure 15. | | | |

\ - \ |

m Industrial Area, Bangaluru | o | |

\ ) I | |
Sr. No Industrial Area

| | |

\ Attibele

Bommasandra 1, 2 & 3 Phases

Bommasandra 4th Phase

| ‘4 DoddannakkundiPhase 1 & 2, !

| Ig Electronic City Phase 2 | \ \

| l6 Electronic City Phase 3 | | |

| 7 Folz | | |
EPIP Phase 1 & 2

| 9 Jigani Phase 1 & 2 ‘
‘10 Kadugodi

| L|1 Kumbalagadu Phase 1 & 2 \

| I Peenya Phase 1,2,3 & 4 |

| i3 Veerasandra |

| 14 Yarandahalli |

‘ 15 Kachanayakanahalli
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B 4The?e iﬁrdustrial areas have several large, medium and small scale industries. The MSME clusters in Bengaluru

include égarbatti, rugs & duries, wood carving, shoppiné bag/fancy items, toys and decoration pieces, brass and
lcopper drt ware, dolls from pulp, jewellery, metalware, grass, leaf, reed and fibre, earthenware/pottery, |
lembroidery by hand, printing of cloth by hand, wood furniture & fixtures, textile handlooms, machine tools,
power loom, electronic goods, readymade garments, engineering and leather products. |

‘India. Tt‘le key SME clusters in Bengaluru and their prodycts are listed in Table 7: o

| o
m The key SME clusters in Bengaluru and t‘heir products o

1 Biotech & Pharma Genetic research, drug design and discovery centers, peptide synthesis,
generics, formulations |

|
|
\
[Peenya in Bengaluru is, the largest SME industrial area in Asia and also the largest bio technology cluster in \
\
|
|

\ | |
| 2 | Engineering Electronics & erAbedded systems, electricals & insulation units, in‘duskrial |
| | instruments, home equipment, auto components, CNC machines| | |

3 | Food Processing Research & Trairluing institutes, advanced agriculture technology,
improvement in|seed varieties |

|
|
4 Knowledge Based Industries  R&D Units, KPO$ |
| | ||
5 | ITITES Information Teclpnology,cloud computing infrastructure, IT/ITES, T
| hardware and c?mponent manufacturing,Business Process Outs?urc‘ing
(BPO), training and education centers
| : : : | ||
6 Stone industries cluster Stone cutting & polishing, tiles
| \ ||
7 | Plastic Plastic productsJ packaging material .

manufacturing cluster electronic institu‘tions o

Others Printing, sheet metal works, powder coating, chemicals, foundry |

\

\

\

\

\

|

\

\

\

|

-

\

\

\

| Bangalore SME clusters have more than 100,000 registered units employing 10 million daily workets. Every |
| year B,000 — 4,000 new units are registered in the clysters adding more employment opportunities| The |
| rapid growth of industrial units in Bengaluru in the past two decades has led to a sharp increase in the power |
| demand in the city. Industrial machinery and motors‘, computing and data centers, air conditionina | |
| equipments, lighting, heating etc. are key activities that form majority of the power consumption in the

\

|

|

|

|

|

\

|

|

|

T

|

|

State.

BESdOM is the primary DISCOM catering to the industrial and residential consumers in the city. To promote

adopkion of solar rooftop, BESCOM introduced the wi‘dely adopted net metering policy in 2013, Whiéh V\}as

further revised in 2016. | | \

In 2d17, BESCOM hiked the power tariff for all Catego‘ries by 9%, which increased the industrial tariffs lﬁy 25—‘
30 pdise/KWh. Currently, industrial tariffs range frorh INR6.20/KWh to INR6.75 /KWh in Bengaluru. The hike|
in power tariffs with potential for future price revisions, tax saving through accelerated depreciation, |
lowe¥ing capex cost of solar equipment provide an idFal environment for SMEs to adopt solar power ona
large scale.

|
\
\
|
|
|
|
\
\
\ \
8 —+ Hectroniesystem-design& — Providingtechnicak marketing—catibration-testing and R&D-servicesto— — — — —
| |
| |
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3.4.2. Rooftop solar power in Bengaluru SME cluster |

| In 20‘13, Karnataka introduced its net-metering policPf which offered a tariff of INR9.56/KWh for exPorted
units for solar rooftop projects upto 1 MW irrespective of the sanctioned load. This scheme was widely

| adopked in Bangalore and across the state with PPAs of more than 500 MW signed with various rooﬁtop‘solar

| generators. The tariff was subsequently revised in 2016 to accommodate the lower price of PV panels and

| other components. Furthermore, the maximum capacity was fixed at 100% of the sanctioned load. The|

|

revised tariffs for net metering are as given in Table 8. I

I I
Table 8 The revised tariffs for net metering | o

\
|
| 1to 19kW Z.OS 6.03 o
| Above 10kW and upto 50kW 6.61 5.63 ||
| AbovdsokWandupto100kw. — . . . _ _ 614 — . . s3I 1 1
Above‘ 100kW and upto 500kW é.67 4.83
\ \
Abovq 500kW and upto TMW ?.20 4.43

|

|

\
The net metering scheme, along with high tariffs and tax benefits (accelerated depreciation), has been‘
instrhmental in wide adoption of rooftop solar projects in the SME segment. In addition, a large nu bér of
expoi‘t-oriented companies have been motivated to dse clean solar power in a bid to lower the carbon |
footprint of the company and its products. |

3.4.2. Financing landscape | o

. . - \
Financing for rooftop solar for SMEs in Bengaluru fohows a similar pattern to rest of the country wﬁere the

comﬁanies obtain debt financing from existing banking partners. Several SMEs have adopted alterHate‘
obstruction to several consumers is the collateral derfhanded by banks as security to finance the projects, |
since in many cases, the SMEs have their assets mortgaged for previous loans. | \

For companies who cannot afford the initial capital expenditure, credit facilities are being provided by | \
systqm integrators such as Orb energy who has raiseq more than INR95 crore (USD15 million) in a gartr |
equity and part-debt round from the Dutch development bank FMO, self-sustaining US govemmeqt a%ency |
Overseas Private Investment Corporation (OPIC), African finance institution Pamiga and Germany's
deveiopment finance institution DEG. Orb is planning to use the capital to expand its in-house finaﬁce |
faciliky of rooftop solar projects for SMEs. Orb's in-house platform provides finance to SMEs lookin‘g to
reduge electricity costs through ownership of a rooftdp solar system. To make the adoption of solar|parels
easier, Orb offers financing packages without collateral as many cash-constrained SMEs cannot afford|the
up—f¥ont costs of solar without credit. Orb is looking Fo cement its position in this market as a leadipg qredit
facility provider, a move that it expects will strongly {ncrease commercial sales.

\
\
\
\
\
\
\
\
\
\
+
\
\
\
\
\
\ \
\
\
\
\
\
\ \
\ \
\ \
\ \
\ \
\ \
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4. MSME Rooftop Solar PV
Case Studies *

‘4.1. 150 kW rooftop solar project at S.N. Met‘allurgical Services, Aurangabad

‘About Tpe Company | |

and runs a commercial heat treatment shop in the Marathwada region. The unit is headed by Mr. Shya
Choudhary. The company was established in 1999 and opened its second unit in 2007. Both the units are

ISO: 9001:2008 certified from TUV India. Its testing ser\)li)ces are accredited by the National Accreditatign ﬁoard
for Testing and Calibration Laboratories. | ]

\
\
|
|
\
\
S.N. Metallurgical Services is a leading metallurgical testing laboratory in chemical & mechanical testing field
\

\
4L

\

\ \

\ \

\ \

| \

\ \

\ \

\ \

\ \

\ \

\ \

\ \

il

— - — — ‘S.NAV[eéallu{gieal Servieces-has-a medern interior test'mé laboratery, whieh isequipped with-all the k:\!cé%tkesting‘L — — —
lequipmeént. The major machines at the facility are: tensile machine, hardness tester, rotary furnace, gas | |
|carburiding line etc. Recently, it has introduced vacuum hardening process for the first time in the Matathwada |
region. A latest technology SQF with PLC control and SCADA system furnace is also available at the facility, ‘

The major testing services provided by the company are|tensile testing, compression testing, bend test, | \
‘hardnes‘s testing, surface crack detection, impact testing, plastic & rubber testing and oil testing. In adflitipn to |
testing services, S.N. Metallurgical associates also provides heat treatment services such as carburisin% | |
carbonitriding, annealing, stress relieving and induction hardening.

\ \ \
Total connected load of the facility is 1,300 Kw and contract demand is 980 KVA. The company website

‘http: / /Ww.snmet.com/ can be visited for more details gbout the company, its products and services.

\ | \ \
‘About St‘)lar Rooftop Project | |

o
o
o
o
— — — — & Vg2 Wplcd services Insta”ied 1005950 ar reo fop system on telr heat reatmen St Bl i

‘The pro;lect is executed on a truss structure at the roof and the module orientation is north to south to ‘achleve
'shadow’ free, south-facing array. The total roof area is Epproximately 1,000 square m. The modules istalled
lare multi-crystalline of Trina make and the inverters areé Eco 27.0-3-S type of Fronius make. |

'The curtent system of 100 KW caters to approximately 7% of the company's connected load whose total |
lelectricity requirement is approximately 250,000 units per month. The company is accruing financial bengfits
in termg of accelerated depreciation and savings in electricity bills. The plant is expected to generate savings of
‘5% on tpe annual electricity bill, with a payback of 9 years on the current tariff. o

‘The Figqre 16 below shows the solar project at rooftop of S. N. Metallurgical unit:
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IThe graph below depicts electricity generation from solar project in lakhs of units.

'The annlual solar generation from 100 kW solar project i$ approximately 1.3 lakhs Kw/hr units, which is
|supposed to reduce in coming years due to deration of the solar modules as shown in the Figure17. |

IMotivation Of Installation | |

|

\

\

|

|

|

As per discussion with unit owner Mr. Choudhary, the company installed 5 kW solar project at the rooftop of its |

lheadquarters in 2013 and benefitted from electricity savings and AD benefits. His earlier good experience | |

‘motivatgd the him to go ahead with 100 kW solar projecq. The company runs a heat treatment shop, w}}ich‘has |

electrical machines of as high as 100 kW load each. The electricity expense alone contributes to approximately |
50% of the total expenses, which highlights the energy intensity of the plant. The Unit owner planned to install

rooftop ‘solar as one of the measures to tackle such high ‘expenditures on electricity cost. Mr. Shyam | |

‘Choudhéri“Electricity expenses are 50% of our total exﬂenses and cutting down on these improves out | |

lcompetitiveness in the big way. Rooftop solar project is our first step in this direction and we will continué our |

\

\

|

|

|

lefforts to bring down electricity expenses”. \ |

|Currently, MSEDCL tariff charged for electricity is INR 8,5/kWh, which includes variable energy charges, |
wheeling charges and electricity duty. The total electricity requirement is approximately 250,000 units per
month. The 100 KW plant will definitely not suffice for most of his requirements but it's a start and will surely
help in bringing the expenses down to some extent. The plant is expected to generate savings of 5% on the
annual électricity bill, with a payback of 6 years on the chrrent tariff. .
- T T - = T
| | | | |
| | | [
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In the words of unit owner Mr. ShyamChoudhari- “Electricity expenses are 50% of our total expenses and
‘cuttin (J.“lown on these improves our competitiveness in i)i way. Rooftop solar project is our first ste i‘n tﬂis
g p p g way p proj P

directioh and we will continue our efforts to bring down lelectricity expenses”. |

\ J \ .

In addition to savings in electricity bill, S. N. Metallurgical is also availing AD benefit of 80% to save the taxes.

‘Figure 1% depicts total project cash flows after adjusting savings in electricity bills, tax adjustment after 80%

AD benefits and O&M expenditures: | ]
| | |

|

HIV NN Project cash flows from 100 KW rooftop solar plant |
\ \

\

1 2 3 4 5 6 7 8 9 100 11 12 13 14 15 16 17 18 19 20

|
\
|
|
\
\
[Execution Of The Project ‘ | ‘
IS N Metallurical Services awarded the contract on turnkey basis to a local solar project integrator Reylon Solar |
‘Private {.imited. The integrator had also installed 5 kW rpoftop solar project at the company's headquagteg and |
the unit owner was satisfied with the performance. Althzugh, quotations were invited from multiple iqteg ators‘

. . . . o
for price benchmark,the project was awarded to Reylon Solar. The integrator started the installation in June

T T 5016 and the praiect commicsioned within two months 1 e Aueust oo16 I

201gar?5 the project commissioned within two months {.e. August 2016.

‘The pro{ect is executed on truss structure at roof and thé module orientation is north to south to achieile |
'shadow' free, south-facing array. The solar modules aré multi crystalline of Trina make and solar invertet is
IFronius) Eco 27.0-3-S type. As observed during site, thelexecution of the project is sub-optimal. Some lof the
modules were under shades (figure 16) and some other modules were horizontally laid on the roof (Figure|19).
‘This shqws poor quality of installation by system integrﬁtor. There were no safety guidelines to be follpwqd by
staff wh[ile they perform cleaning and maintenance acti\(ities.
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~ TFigure 19 shows below show inverter iHstaTlatBn;nd?h‘e?ooﬁopgroTectgt S.N. Metallurgical:

\ |
Figure 19 Inverter installation and rooftop solar prdject
B |
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Financing Of The Project

R T 1= T — =
SIDBI Aurangabad funded S. N. Metallurgical for the sol?r project under privileged customer scheme. Tota

project cost of the 100 kW solar project is INR63 lakhs out of which SBI funded INR53.5 lakhs or approximately
‘85% of the total project cost. The loan terms are: 9.5% interest rate and 5 years of repayment. The bank hds
'been regular financier of SIDBI for its business-related requirement and funded the solar project on thle basis of|
Iprevious good relationship and repayment history. The bank also required collateral, which are adjusted in the |
existing business loans of the customer. Table 9 depicts project loan terms: B ‘

\ | \
Table 9 Project loan terms | o |
\

\

| SIDBI 85%:15% 5years 0 year 9.5%

\ \ \ \ \
‘Project J’erformance | o |
|
\

The solar project was commissioned in August 2016 and electricity output is in line with the expected

generation, as shown in Figure 20. Solar generation frorh the project is 350-400 units per day howevet it dould |
lhave beén better, if better installation practices were followed. As discussed before, some of the modules were |
lunder shades (figure 16) and some other modules were horizontally laid on the roof (Figure 19). Solar panels are|
‘being clganed twice a month by SN Metallurgical staff. ﬂeylon Solar Private Limited has provided basiq training |
and manuals so that S. N. Metallurgical’s staff is self —sufficient to take care of regular cleaning and basic fault |

finding. Currently, the complete solar generation is consumed by the unit itself on regular working days. The

\ \
- T T T
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FI0IPON  Monthly solar generation from 100 kW ropftop solar project

— — — — ﬁlhesola;projeetwas commissioned inrAugust2016 and
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‘the owner is-satisfied-with the e}ectﬂcitygeﬁekatit)froff‘
the planlc. Solar panels are being cleaned once a week and washed once a month. The owner has faced no iskues |
post commissioning of the plant and has recorded no down time till now. Moreover, the project being d rooftop |
project also provides glazing effect and helps in lowering the temperature of the rooms below. | \

Major Challenges Faced | | |

Mr. Shyém Chaudhary faced a major challenge regardiné financing of the plant and the owner had to pht ub the |
entire plant on his own and the loan disbursement only happened once the plant got commissioned. | | \

The comipany has not applied for net metering due to the current regulations of MSEDCL. According to lcurrent |
norms, industrial units which apply for net-metering have to forgo INR1/kWh subsidy given to industrial units |
Fn the clyster. As electricity generation from the solar prpject only contributes 5% of the total electricity | |
Fequirel?ent of the plant, unit owner decided to not avai* net-metering and continue receiving subsidy‘on ‘the |
electricity imported from the grid. This results in wasta%e of generated electricity on holidays.

I 1 T
There were no specific challenges on technical part as integrator provided good EPC services and continues to

support the company in O&M activities.

| | |
FWC An?Iysis | L
‘The rooﬁtop solar project at S. N. Metallurgical has showp good demonstration effect and a lot of unit owners
have visited the project. Mr. Ashok Kale, who owns an industrial unit, installed a 200 KW solar plant tal‘dn%

encouragement from the success of the plant.

|
\
|
|
lI‘he mot‘ivation to install came from success of 5kW sola‘r project at company headquarters which highﬁigh‘ts the‘
Emportahce of confidence building among MSMEs. Seleckion of technically sound integrator is a major Eteﬁ in |
this direction who can ensure good EPC work and performance of the plant later on. | \
MSME ﬁ‘nancing is based on unit owner's relationship with the bank and repayment history. This works well for |
MSMEs which have existing business loans with banks. $. N. metallurgical has more than 10 years business \
relationship with SIDBI Aurangabad. Still loan approval got delayed and unit owner self-funded the project. This|
pighligqts the importance of expedited loan approval frqm the bank. Early communication of all paper‘wq:k

Fequirer?ent through online portal can be one such step }o start with.
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\

\

| ‘1 Loan size (in INR lakhs) | 53

| ? Equity IRR | 12.02%
| § Project IRR (%) | 10.98%
| f

‘ b Levelised cost of electricity (INR/kWh) 4.2

\

| |
4.2. Installation of 40kWp Rooftop PV Plant on Ashapura Engineering Pvt. Ltd.,

|
\
\
Payback Period (yrs.) ‘ Project Payback: E
\
\
|
| Auranga bad | |
\

IM/S Ashapura Engineering Pvt. Ltd. (AEPL) is an SME urlit involved in manufacturing of automobile
components and is situated at Suvarna Laghu Udyog Yojana, Waluj industrial area of Aurangabad. AEP
peaded I?y Mr. Sachin Seth. The major machines in the chility include thread forming, rolling and cutt
Fastening manufacturing. The total plant connected loac} is 75 kW.

is
ng

.
About Rpoftop Solar Project ‘ |

= —

.
——y, — — — — — | e S TSRS T

|
|
or ‘
|
|

I[n a separate assignment by GIZ, PwC had surveyed AEPL through industry associations MASSIA and CMIA. The |

pnit was physically surveyed to assess the potential of RTPV system and prepare a feasibility analysis o |

Eubsequ ntly. This survey also served as the basis of the ‘initial dialogue between interested units and thei |
ankers for financing of RTPV projects. The attractive project economics encouraged Mr. Seth who installed

‘40 kW s&lar system on the roof to save on his electricity Bill. The rooftop project is more than 50% of tﬂe | |

connected load i.e. 75 KW. ‘ . ‘

EPC services and continues to engage in operations and maintenance activities. AEPL has also availed net | \
metering facility from Maharashtra State Electricity Distribution Company Limited (MSEDCL). | \

The 40kW RTPV project got commissioned on 30 March 2017 with State Bank of India approving the loan dn 26 |
April 2017. The RTPV system installation uses innovative super structure for mounting the module to prevent |
‘the shaqow losses. The natural slope of the roof is towards north, however solar module tilt angle after |

superstructure is 20 degrees towards south. The solar module make is of REC 335w Twin Peak and solar inverter

‘make is ‘of 4,0kw 3 phase Growatt. | o

‘AEPL is accruing financial benefits in terms of AD and savings in electricity bills. The plant is expected to
‘generaté savings of 72% on the annual electricity bill, w{th a payback of 6 years on the current tariff. |

[In the wprds of unit owner Mr. Sachin Seth - “We invested in rooftop solar project to reduce our electricity bills
and we are happy with the plant performance and savings” B

\
\
\
\
\
\
\
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\
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Motivat#on Of Installation

tariff. |

n addition to savings in electricity bill, AEPL is also availing accelerated depreciation benefit of 40% to saje on
taxes. Dyring conceptualisation of the project, 80% accelerated depreciation was also the major attraction,
owever, it could not be availed since net metering agreFment could not be signed upto March 2017 anF af‘ter

‘that the Finance Ministry slashed AD benefit to 40%.

Figure ZF, depicts total project cash flows after adjusting for savings in electricity bills, tax adjustment ?fter 40%

AD benefits and 0&M expenditures:

10 11 12

13 14 15 16 17

According to unit owner Mr. Sachin Seth, the major rationale behind solar project installation is financ‘ial
savings in form of savings in electricity bills and accelerated depreciation benefits. Currently, MSEDCL tariff
kharged‘for electricity is INR 7.68/kWh. At present, the unit has total electricity load of 70 KW. The plaﬁt id

expected to generate savings of 72% on the annual electticity bill, with a payback of six years on the current
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‘AEPL awarded the contract on a turnkey basis to Skaleup Energy Solutions Pvt. Ltd., which is a local solar project‘
&ntegrati)r. It was selected after discussion with multiplé integrators. The integrator started the installatioh in |
February 2017 and the project was commissioned in March 2017. | |

|

The majbr highlight of the project execution is that a suﬁ)erstructure was constructed on the roof for module

mounting to achieve shadow-free, south-facing array. The additional cost of superstructure was approxirhately|
INR1.5 lakhs. The natural slope of the roof is towards north; however, solar module tilt angle after | \
‘superstr‘ucture is 20degrees towards south. The solar mgdule make is of REC 335w Twin Peak and solar‘ in\{erter |
fnake is Pf 4,0kw 3 phase Growatt. | o |

Skaleup ‘Energy Solutions Pvt. Ltd. is also entrusted with‘ project operations and maintenance. The duration of
O&M contract is one year from the date of project commissioning. The major activities carried out by the
'ntegrati)r to ensure the performance of the plant are: m‘onthly solar generation data to AEPL and reguiar \‘/isit to‘

AEPL fof testing purpose. - - - - - - -~ SR e A

AEPL has availed net metering facility from distribution licensee MSEDCL and has been accruing finanial |
savings due to electricity bill reduction. \ \

| |
ﬁ?igure 2/, shows superstructure at the rooftop project, AEPL: ] |
| | | | |
\ Do \

HIAV=PZ 8 Superstructure at 40 kW project to achie\qe shadow free south side and better generatioq | |
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\ | | || | |
State Bank of India funded AEPL's solar project. The total project cost of 40 KW solar project is INR23.60 lakhs

‘out of which SBI funded INR 17.48 lakhs or approximately 74% of the total project cost. The funding of the‘

broject Was done on 26 April 2017. However, the plant was already commissioned on 30 March 2017. THeldan |
terms are: 8.35% interest rate and 8 years of door-to-ddor tenure comprising 7 years repayment period and1 |
year moratorium period. The bank has been regular financier of AEPL for its business-related requirement and |
Funded qhe solar project on the basis of previous good re}ationship and repayment history. Table 11 depﬁcts‘ |
Project IPan terms: | o |

Project loan terms | . |

| | s 75%:25% 7 years 1year
\ \ \

vrojécﬂ‘ferﬁrmance |

The solar project was commissioned in April 2017 and elfctricity output has exceeded the expected generaFion irﬁ
most of the days. Expected solar generation from the project was 150-160 units per day and solar generation

achieved is in the range of 160-175 units per day. Solar pEnels are being cleaned twice a month by AEPL workers.
Skaleup Energy Solutions Pvt. Ltd. officials also monitor/plant performance data and visits the solar fa¢ilitly oncel
la month|in order to ensure regular tests such as string check, AC side error check etc. In the initial threp mpnths)
there were issues of electricity bill reconciliation. Howeverthe same has been resolved after change of meter by |
Fistribufion utility. Currently, electricity bills are Correcﬁly accounting for electricity credited into the grid1 |

Major Challenges Faced \ |

AAs per discussions during site visit, unit owner Mr. Sachin Seth faced three major challenges in project| |
execution i.e. financing, net metering and electricity bill reconciliation. Major hurdle in financing was paper-

o Twork, ich was handled by third party hired by SBI. Requirement of all the paperwork was not comm niﬂated
at initial stages which led to delays and hassles. The loan approval process became so cumbersome that Mr.

Sachin Seth had almost lost hope at one point.

‘Availing net metering was the other major challenge faced by unit owner in project execution. The unit owner
filed net metering application with construction start itdelf in February 2017 but meter was installed in Ap{'il

2017. Delay in net-metering resulted in AEPL losing out bn 80% accelerated depreciation benefit and could availl
only 40% AD benefit. \ . \

For the first three months, Mr. Sachin Seth faced issues from distribution utility concerning electricitylbill |
reconciljation. The generated electricity was credited to the grid during less captive requirement, which should |
pave beqn adjusted with the consumed electricity. Howeyer, the same was not being reflected in electriFity‘ bills. |
This issue was caused by metering fault, which was resoLved by MSEDCL officials afterwards. As per o goin |
discussion with unit owner, distribution utility officials have assured that the credited electricity will be

accounted for in the upcoming electricity bills.

\ | \ .
PWC Analysis

| | |
|

\ \ | |

The AOk\W solar project is one of its kind due to the supefstructure at rooftop in order to achieve better o |
utilization factor, which has also resulted in more financial savings. The good workmanship of execution was
also quiée evident during the site visit. The project has béen performing upto the mark, since plant ] |
commissioning and there have been no technical glitches till metering point. MSMEs do not have interhal | \
technical capabilities and non-performing of plant can defeat the motivation behind installation. This| | |
|

|

highlights the importance of selecting technically sound integrator after comparing multiple quotations. |

The majpr challenges faced during the project executionjwas loan financing paperwork and net-meterjng,|

- T e T



— — — — ‘Banksand distﬁbuffonTltiIiﬁe?sh@lﬁak?ceﬁaiﬁst@ét@sﬁeedﬁpﬁarﬁpﬁ:oﬁl and net-metering focess. T

Some ofthese steps can be training of the staff, digital platform for paper-work, follow-ups, and grievande \
imechanism. | | |
|

Table 12 Financial Performance of 40kWp rooftop solar plant ||

Loan size (in INR lakhs) ‘ 17.48
Equity IRR | 23.34%
|

Project IRR (%) 12.90%

Payback Period (yrs.) |

Levelised cost of electricity (INR/kWh) 414

Ut N =

|

\

\
Project payback: ﬁ.O

\

\

|

4.3. 162 kW rooftop solar project at B.S. Appérel, Tirupur
rAbout Tr‘le Company | |

.S. Apparel is a garment export unit situated at Tirupur Export Knitwear Industrial Complex (TEKIC) at |

Coimbatore district, Tamilnadu. The unit is headed by Mr. B. Vijayaragavan. The company was founded in 1995
ith the‘ mission to reinvent knitted apparels. Its main aL:tivities include selection of raw material, knitting,

brocessihg and conversion to garments. B.S Apparel offers a comprehensive range of fabric for sportsv&ear‘,

\
\
\
contemporary, loungewear, yoga, maternity, active wear and eco-friendly performance fabrics. | |
|
\
\

B.S. Apparel aspires to grow in harmony with the envirohment and the company website also showcasds its
commitment to sustainability. It says, “We recognise the need for leaving behind a world for the next | |
generati‘on that is a livable, non-toxic environment. In an effort to be a part of this consciousness, we qlso‘offer
our cust?mers a line of environment-friendly products, free of toxic dyes and synthetic materials. By qffeﬁing
such products in our line as organic cottons, bamboo, soy and recycled products, we reflect a commitment to
eing a responsible corporate citizen because the best way to have an impact on the environment is to leavle as
little imbact as possible”. The company uses bamboo to make fabric. The type of bamboo used is the fat- | |

‘growing variety— Moso, which can reach a mature height of 75 feet in just 45 to 60 days. This bamboo absorbs T

greenhouse gasses, releases oxygen, doesn't need replanting or fertilisers and its roots are very good at | \
Ptabilisipg erosion-prone soil. Hence, they are contribuqing their bit towards eco-friendly measures. o |

They provide various facilities such as central warehousing, cutting, knitting, product developmentand | ‘
Fewing.lT/laterial such asyarn, fabric, accessories and garPlents are stored in the efficiently designed wa}rel‘ﬂouse, |
which ensures easy traceability and better storage for materials. They also boast of an in-house design studio
ith qualified designers who are aware of worldwide fashion trends as well as meet customers' design |
L1:equirer{1ents. | o

|
The majbr machines used by units are knitting machines and sewing machines such asoverlock machiﬁes,‘ flat |
seamers), bar tacking machines, zigzag machines etc. Total connected load of the facility is 112 kW. | | |

The corﬂpany website http://bsapparelindia.com/ can bd visited for more details about the company, its pﬂoduct‘
and services. | | |

About sélar Rooftop Project | o |
B.S. Appﬁrel installed a 102 kW solar rooftop system on their garment export unit at 23-27, SIDCO, | |
Mudalipalayam, Tirupur, SIDBI is the financier of the project and Sun Capture is the system integrator| The 102 |
KW RTPV project was commissioned on 1 April 2015. | | \

[The project is executed on the company's roof top and the module orientation is from north to south tg achieve |
Fhadow Free south facing array. The total roof area is apgroximately 3,000 sq. m. The modules installeq are |
Polycryﬁtalline of Jinko make and the inverters are STP %0,000 TL/EE type of SMA make. o |

‘The company is accruing financial benefits in terms of afcelerated depreciation and tariff differential l:retv\(een |

_ §ri®nd solar project tariff. .
I \ || !



Figure ZP depicts electricity generation from solar projeFt in lakhs of units.
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Figure 26 Electricity generation in lakhs of units | |
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The annual solar generation from 102 kW solar project is approximately 1.5 lakhs, which is supposed to reduce

in coming years due to deration of the solar modules as shown in the Figure 26.

\
Motivation of installation

As per discussion with unit owner Mr.Vijayaragavan, green energy was the major source of motivation for

installat‘ion of the power plant and to contribute someth‘ing towards the planet. |

|

|

|

|

|

|

|

|

|

|

| _

| |
| |
| |
| |
| |
| |
| |
|
|

L1“he com‘pany installed 102 kW solar project at rooftop 01l its export unit in 2015, which accrued benefits‘ in ‘terms
‘of electrkcity savings. B S Apparel imports electricity froﬁn Tirupur Export Knitwear Industrial Comple)é (T]EKIC),‘
which is'an industrial estate with 180 member units—all small and tiny units and low-tension (LT) poWer! ‘
consumers—which have located their manufacturing fa¢ilities in the TEKIC estate at Mudalipalayam near| |
Tirupur,Mr. B. Vijayaragavan says “Green power is very important for reduction of pollution and cutting down |
on therr{lal energy helps us achieve the objective of sust?inable growth in a big way”. o |

‘TEKIC h]as set up 5 MW wind project Mudalipalayam, near Tirupur, Coimbatore and the electricity tarifF fr?m |
the wind plan is INR2.7/kWh as compared to INR6.90/kV‘Vh from TNEB (TamilNadu Electricity Board). ’FE IC |
charges INR5.95/kWh for electricity consumed and pays INR6.50/kWh for the import of electricity from B
‘Apparel olar project. The 102 KW plant will definitely n(gt suffice to meet the requirements but it's a stLart gnd |
|

will surély help in bringing the expenses down to some éxtent. o



\
~ T T~ Figure 27 depicts total project cash flows after adjusting savings in electricity bills, tax adjustments, O&M
expenditures: | |

\
m Project cash flows from 102 kW rooftop solar plant

\
\
\
10 ‘

\
‘Execution of the project

\
.S. Apparels awarded the contract on turnkey basis to a ‘local solar project integrator Sun Capture Indi Pr‘ivate
Limited. Quotations were invited from multiple integrators for price benchmark; however, EPC work of 102 kW
roject was awarded to Sun Capture on the basis of competitive pricing and past EPC experience. The iﬂteérator

started the installation in March 2015 and the project go{ commissioned within one month, i.e. April 2615.‘

The proj‘ect is executed on the flat roof and the module orientation is north to south to achieve shadow/freé

south fating array. The solar modules are poly crystalline of Jinko make (255 kWp each) and the inverters are
string tyipe of SMA make having STP 20,000 TL/EE specifications. The mounting structure is of seasonal tilt type
with options of 120 and 300 tilts. ‘ | ‘

Figure 28 shows inverter installation and the rooftop project at B S Apparels:

8%~
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-

Financinlg Of The Project | ] \

bIDBI Ti%upur funded B S Apparels for the solar project dnder preferred customer scheme. The total pré)jeck cost |
of the 102 kKW solar project is INR70 lakhs out of which SBI funded INR59.5 lakhs which is approximatehy 85% of !
the total project cost. The loan terms are: 13.0% interest|rate and 5 years of repayment. The bank has been | |
regular financier of SIDBI for its business-related requirement and funded the solar project on the basis of \
Previoua good relationship and repayment history. B S Apparels also provided collateral guarantee whifh got |
adjusted in the existing business loans with SIDBL

I T e T
\ \ \ . \
| | | [ |
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B #I‘aﬁe 1érdepicts project loan terms:

| |

| |— |

| | |
Table 13 Project loan terms | |

\

\ Doty Morsrtanparid

|

ISIDBI 85% - 15% 5 yéars 0 year 13% |
| \ \ |
| |

Hoject I;erformance

|
\
|
l1“he solar project was commissioned in April 2015 and electricity output is in line with the expected generation, |
since the commissioning. Expected solar generation from the project was 400 units per day and solar éenération‘
achieved is in the range of 380-420 units per day in most part of the year. 0&M for the project was awarded to |
Inspire after O&M was carried out by Sun Capture for the initial year. Solar panel are being cleaned regularly |
twice a month by the O&M contractor. Inspire officials also monitor plant performance data and visit the splar |

acility cTn a quarterly basis on their own, in order to enere regular tests such as string check, AC side ?IIOF |

“‘check el? Inspire will also make annual visit to ensure r?gulaﬁ)ry*conTpluTnc? of the solar project. o

B.S. Apparels have an Annual Maintenance Contract (AM‘C) with Inspire for a fee of INR50,000. Howeve‘zr, t‘hey

ave not provided any kind of plant performance warranty to B.S. Apparels.

Ll“he solar project was commissioned in April 2015 and owner is satisfied with the electricity generation of the
blant. SJlar panels are being cleaned regularly once in 15‘ days and the inverters are being shut off on ngtiohal
holiday§ to avoid wastage of electricity, since there is no‘provision of net metering. The owner faced some!
toncerns post commissioning of the plant as there was frequent breakdown due to earthing issues, which has
been resplved now. There is a weekly power shedding for 10-15 minutes and a monthly power shedding for a
‘whole dﬁly. Moreover, the project being a rooftop project‘also provides cooling effect and lowers the terppelfature
of the rooms below.

Major Cr‘\allenges Faced ‘ |

\
|
Mr.B. Vijayaragavan faced-amajorehallenge regarding finaneing-of the plant;which-gotdelayedfrom the pbank+ — — —

Fnd the pwner had to put up the complete plant on its own equity and the loan disbursement only happFne‘d
after 40 ‘days of the commissioning of the plant. Anotheﬁ major concern of the owner is unattractive lo?n t‘erms

i.e. high rate of interest on the loan, which is 13% (very high for solar installations) and only 5 years of
H‘epaymént period even under the preferred customer scheme. |

‘As per cﬁrrent norms, TNEB does not allow export of eleictricity into the grid for LT consumers; hence, %ahy
interested people are unable to put up rooftop solar PV pﬂants. B.S. Apparel procures electricity from TEKIC and
does not have any net metering facility; hence, solar project remains shut down during holidays. |

There were no specific challenges on execution of the project as the integrator provided good EPC services| The
plant is tunning smoothly and generating expected electricity as the O&M contractor is providing efficient and
‘timely s?rvices. | |
PWC Analysis ‘ |
The roofitop solar project at B.S. Apparels has shown good demonstration effect and several unit owners have
yisited tpe project. The motivation for installation prima}rily came from the owner's zeal to install green power
nd his drive to reduce the pollution rather than the financial savings from electricity generation. Selection of
technically sound integrator and a reciprocative O&M contractor is a major step in this direction, which can
ensure good EPC work and performance of the plant lateh‘ on. .

HV[SME financing is based on unit owner's relationship with the bank and repayment history. This works well for
MSMEs Who have existing business loans with MSMEs. There is a need to bring down the interest rate for dolar

installations, which is very high at 13% as compared to dther parts of the country. Moreover, the loan approval |
process heeds to be expedited as unit owner had to depend on self-funding and the disbursal happened only |




\
\
‘ ‘1 Loan size (in INR lakhs) ‘ 60 Lakhs | ‘
| 2 Equity IRR | 11.36% | |
| B Project IRR (%) | 11.20% | | |
T4 F Payback Period(yrs.) [ 697 | | \
| 5 Levelised cost of electricity (INR/kWh) 4.06 |

|

|

| | | |
———————————— — = || 4 — —
|

B tfte? 40erays of the commission of the plant. Early communication of all paper work requirement through

‘online pbrtal can be one such step to start with.

‘Furtherllnore, TNEB needs to make some provisions for LT consumers such that they can feed the electg‘ici{y
into the ‘grid, which is a major obstacle preventing peopl‘e from installation of solar plants even when they‘ are
interestéd to do so. | \

The financial performance of the solar projects is summarised in the table 14:

|
\ | | |
Table 14 Financial performance of 102 kW rooftop solar project |

| | |
4.4. 95 kW (35kW + 20kW + 40kW) rooftop solar project at Hi-Life Labels, Tirupur

‘About Tr‘1e Company | o

&-[i—Life Labels is a cloth label manufacturing unit situatéd at Tirupur, Tamil Nadu. The company was fé)unhed in
1986 by . Saravanasamy Mahendiran at Dharapuram. It was relocated to Tirupur during 1987 and now all
manufadturing activities are carried out at Tirupur and Karur in Tamil Nadu, India. The company manufactures
and supplies woven, printed labels, stickers, offset printed tags, folders, paper bands, EAS stickers, polyester
woven rr‘lotifs, woven calendars, wall hangings, tea coasFers, miniature carpets and eco-friendly cottor‘l bags.

i Life Labels has a wide range of machines such as ﬂex?, letterpress and offset printing machines, online UV

16 baper (pressure sensitive) and labels. Total co | tod Tand of the facilit ic 100 KV The cam \*S)* T

Edhesiv paper (pressure sensitive) and labels. Total connected load of the facility is 100 kW. The company is

committed to clean and green environment. It operates windmills of 2x250Kva and rooftop solar plant‘of |
95Kwp. They generate 300% more green energy than thé requirement and the excess energy is supplied to the
electricity grid. \ |

The company website http://www.hilifelabels.in/ can bevisited for more details about the company, its product
fmd serv‘ices. | o

|
|
\
|
|
About Solar Rooftop Project \ | \
Hi-Life Labels installed a 95 kW solar rooftop system on their label manufacturing unit at 218, Palladam | ‘
unnanfalpalayam Pirivu, Tirupur, Tamil Nadu. The project was installed in 3 phases i.e. 35kW in 2012, 20kW in‘
2013 and 40kW in 2015. Union Bank of India is the project financier of the project and Solar Corona Energy Pvt.
td. is the system integrator. | I |
The proj‘ect is executed on the metal shed roof with a southward slope of 8 to 10 degrees. Total rooftop hredis |
4,00 sq.m. The modules installed are of two type i.e. monocrystalline modules of Renesolamakeand | | \
Polycrystalline module EMMVEE make, respectively. Inverters installed are string type of Refusol make. | |
The company is accruing financial benefits in terms of accelerated depreciation and tariff differential hetween |
grid and‘ solar project tariff. | o |
\
|
|
|
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‘Figu71re 29 shows the solar project at rooftop of Hi-life labels:

FE01PEN  Rooftop solar project at Hi-Life Label unitlat Tirupur, Coimbatore
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Figure 30 depicts electricity generation from solar projegt in lakhs of units.

\
Figure 30 Electricity generation in lakhs of units
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The annfial solar generation from 95 kW solar project is approximately 1.38 lakhs, but that is supposed|to reduce]
‘in Comil}g years due to deration of the solar modules as ?hown in the graph above. o

‘Motivatqon of Installation | o

Mr. Mah@ndiran, unit owner says “We installed first solzp project of 35 kW to meet regulatory complialpce py
TNEB to meet 6% Solar RPO. Good plant performance and diesel savings motivated us to expand up to 95kW.

|
|
|
Currently, we are planning to go for an additional 15 kW capacity.” As per discussion with Mr. Mahendiran, the |
motivating factor behind the first 35kW solar project ins‘tallation in 2012 was TERC's regulatory compliance. |
‘Howevef, he decided to expand the project in the next few years as a result of his savings from reduced diekel |
bills, AD benefits and green image of the company. In 2012-13, load shedding in the Tirupur industrial cluster |
was quite frequent hence, industries were dependent on|diesel generator to secure electricity for operational |
‘needs. Tpe company installed an aggregate of 95 kW sol?r project at the rooftop of its export unit in th{ee | |
phases i.e., 35kWp 2012, 20kWp 2013 and 40kWp 2015. The overall value proposition of the rooftop solar project
convinced the unit owner to expand even further and discussions on an additional 15kW solar project are going |
lon between him and EPC players. | ] |
| | | |
| | | |
- T T |
| | |
|

.
.
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- Jflgure ;{ depicts total project cash flows aﬁergd]@tlr;g ‘sgfmgs in electricity bills, tax adjustment, O&M

expenditures: |

\
m Project cash flows from 95 kW rooftop solar plant

Execution of the project

tHl Life £abels awarded the contract on turnkey basis to a local solar project integrator, Solar Corona India
&’rlvate ﬂ,lmlted Quotations were invited from multiple ﬁltegrators for price benchmark; however, EPC wo}k of |
the projéct was awarded to Solar Corona on the basis of éood rapport. Solar Corona executed the first ptojéct of |
B35 kW wiith good workmanship.Hence, EPC for remaining project capacity was also awarded to them. The | |
integrator started the installation in March 2015 and the project got commissioned within one month ije. April |
PO | | I
‘The proj‘ect is executed on the metal sheet roof and the rpodule orientation is north to south at 8-10 degre§s to |
achieve hadow free south facing array. The modules installed are of two type i.e. monocrystalline modules of
&lenesola make and Polycrystalline module EMMVEE make respectively. String type inverters of Refusol make |
Ere 1nst§lled 77777777 - - - - - -~ I -

LI‘he invérters are string type of Refusol make. The solar {Droject has fixed type concrete GI Vertical mountilllg
structure | |

|
h?igure 35 shows inverter installation and the rooftop préject at Hi-Life Labels: o
| | | |
|

ISP Mounting structure and module installation at Hi-life labels unit

|
|

|

|

|

-
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‘Union Bank of India, Tirupur funded Hilife labels for the solar project. Total project cost of 95 KW solar project is
‘95 Lakhg and SBI funded Rupees 80.75Lakhs which is apbroximately 85% of the total project cost. The loa |
terms are: 11.5% interest rate and 5 years of repayment. The loan was approved within 5 working days of fi‘ling |
application. The bank has been regular financier of UBI for its business related requirement and funded the solar
project an the basis of previous good relationship and repayment history. Hilife labels also provided collateral |
guarantee which got adjusted in the existing business logns with UBL. |

| |
The table 15 below depicts project loan terms: ‘ | ‘
\ |

\ \
Project loan terms
» oty s Womrimperod e
| Union b . | L |
| Union ‘ank of India 85% - 15% 5ye‘ars 0 year 11.5‘/0
\ |

‘Project Performance

\
‘The aggregated solar project capacity of 95kW has been pperational since 2015 and electricity output is‘ in {ine
with the expected generation. Total solar generation ach‘ieved from the project is 450+ unit per day during‘

summeljs. Officials from solar project EPC Solar Corona visit the unit every quarter to do checks such a
electrical connections, generation details, load side proﬂlems etc. |

Hilife label takes care of the module cleaning which hapf)ens twice a month. The solar generation figurE for
calendat year 2017 is shown in Figure 33. | |

m Monthly solar generation from 95 kW roohop solar project
!
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Major Challenges Faced \ |

The solar project is being used as captive and net-metering facility is not available. Hence, the electricity |
‘generatyon on public holidays and weekly unit holidays are not utilised. The plant generally runs for 330 dzflys a
year hence solar generation for remaining part of the year goes down the drain. As per current norms, TNEB
does not allow export of electricity into the grid for LT consumers this results in financial losses to the company
‘as electricity gets wasted. Many interested people are un‘able to avail net metering facility. There were ho |
‘specific Ehallenges on execution of the project as the intégrator provided good EPC services. o

PWC Analysis | |
\

‘HiLife Lgbels installed 35kW rooftop solar project in Tirupur when there were no success stories of sol$r p%oject
land fewlsolar integrators. The unit owner Mr. Mahendiran went ahead with the project to meet 6% solar |
ipurchase obligation as per Tamil Nadu Solar Energy Policy of 2012. He decided to expand the projectin| |
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tpcgming years as a result of his good experience, savings from reduced diesel bills, AD benefits and green

image of the company. There were no specific financial or technical challenges in project execution an(ﬁ | | |
commissioning. The unit owner also mentioned his plan/to add 15 kW solar capacity, however, he was tinaware |
of the relcent decline in solar EPC prices. In such case, it becomes important to get solar EPC quotation frorn |
multiple solar integrators. Furthermore, TNEB needs to make net metering provisions for LT consumefs sp that |
‘they can feed the excess electricity generated into the grﬁd, sincethat is a major obstacle preventing inqustFial |
‘consumers from installation of solar plants even when the value proposition is strong.

The finaFcial performance of the solar project are sumrqarised in Table 16.

Table 16 Financial performance of 95 kW rooftop'solar project

|
| ! Loan size (in INR lakhs) \
| ) Equity IRR |
- L5 _ _ _ _ _ Project!lRR(%) — | —
| 4 Payback Period (yrs.) |
| i% Levelised cost of electricity (INR/kWh)
\

4.5. 66 kW rooftop solar project at Sharma Industries, Jodhpur

‘About T#\e Company |
\ |

‘Sharma &ndustries is an award winning manufacturer, supplier and exporter of Indian handicrafts,
Eontemﬁorary and modern furniture, jewellery items, décorative and gift articles. The company was founded by
Mr. LN Sharma and is currently being managed by his sons, Mr. Manoj Sharma and Mr. Praveen Sharma. Itis
present activities includes manufacturing and exports of high quality contemporary furniture, giftware, |
accessories in wrought iron and wood. The company presently operates 4 manufacturing units in Jodhpur, All
. Tfour_um{_s have been fitted with solar rooftop systemsio‘ cater to its captive demand. . __ __ _ - 1 — —

Qs manyfactures of wood and wrought iron good, they h‘ouse a large team of artisans like blacksmiths for |

orging and Hot working, arc and gas welders, machine man and Machiavellian painters. The key activities that

onsume power include wood and metal cutting, grindiI{g, polishing, and heating ovens apart from lightiﬁg and/
cooling | | ] |
The conipany website http://sharmaindustry.com/ can He visited for more details about the company, its | |
product and services. \ | \

About Solar Rooftop Project | | \

Mr. Praveen Sharma is an experienced investor in renewhble energy projects, having realized the econémit and |
environmental benefits of solar power much before it became popular. Sharma industries has installed rodftop |
solar projects at all four manufacturing units of the company. The project covered in this case study is 4 66 KW |
Polar roqftop project with net metering on Unit 3 of Shar‘ma Industries located at 115, Tanawra, Sangar%ya,‘ |

odhpur, Rajasthan. The project was financed by Canara Pank and commissioned by Pioneer power sys%em‘s. The

Froject was commissioned on 1st September, 2016 and net metering permission was received on 27 October,
| | |
2016.

|
|
bue to tﬂe unfavorable orientation of the roof, the projeét is executed with an elevated module mountihg | |
structure to achieve true south orientation. True south otientation allows the project to maximize its CUF | |
(Capacity Utilization Factor) thus offsetting the higher cost of elevated module mounting structure. The | \
modules installed are polycrystalline of Trina make and the inverters are Zeversolar maker. | \

The 66 KW system caters to 45% of the company's conngcted load whose total electricity requirement is | |
primarily met through the solar project. Infact, in certain months where the load is lesser than peak season, the |

- T e T
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Eenzration and export of solar power exceed the imported energy from the grid thus highlighting the benefit of

het—meéering. The company is accruing financial benefits in terms of accelerated depreciation and savingé in |
electricity bills. \ . \
The annial solar generation from 66 KW solar project islapproximately 98000 units which is partly consumed atl
site. The excess generation is exported into the power grid under the net metering scheme. The imported and
Fxporteq units are reconciled at the end of each month to arrive at the net power bill. |

\

\
Figure 34 shows the solar project at rooftop of Sharma Industries Unit 3: | \
\ \ | | |
FI(V[EZ8 66 KW rooftop solar project at Sharma industries Unit 3 - Jodhpur | |
| |

I \

\
Motivatjon of Installation \ | \
\

|As per discussion with unit owner Mr. Praveen Sharma, savings was the major source of motivation for |

The company installed 66 kW solar project at rooftop of its unit 3 in 2016 which accrued benefits in terms pf
electricify savings. This was the chief motivation factor for the owner as most of his expenses were due to |
electricity costs of the unit. He was pleased that along with the savings in monetary terms he could als |
contribute towards the environment through clean enerFy generation. As electricity used in oven, dryer and
other machinery contributed the highest share of utility expenses, Mr. Sharma planned to install rooftgp golar
las one of the measures to tackle such high expenditures on electricity cost. o

|

|

\

|

|
‘Currentl‘y, JDVVNL tariff charged for electricity is Rs. 6.5‘0 /KWh whereas the unit cost of energy througi'l solar |
installations comes out to Rs. 3.11/kWh resulting in the saving of almost Rs. 3.39/kWh for Sharma Induktries. |
The totdl electricity requirement of the unit is approximately 162500 KWh/year. The 66 KW plant does|not |
suffice tp all of the electricity requirements but has surely helped in bringing the expenses down to a significant
extent. The plant generated savings of more than 97921 units (approximately INR705, 000/annum) on‘ thﬁ |
|

|

|

|

\

|

|

|

\

‘annual eilectricity bill last year, translating into a payback of 6.09 years on the current tariff. o
‘Figure 3F depicts total project cash flows after adjusting for savings in electricity bills with a projected Enﬂation
of 2% in tariffs, tax adjustment, 0&M expenditures:

|

|

\

|

|
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|
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_ _ _ __ Ssharmalndustries awarded the contract on turnkey basis to a Jaipur based solar project integrator namned |

11 12

13 14

15 16

17 18

19 20

Executidn of the project | |

Pioneer Power Systems. The integrator was recommended by one of the unit owners' contacts and was|selected |
based on the technical expertise. The integrator had prior experience in installation of multiple rooftop and ‘
round Tlounted solar projects with cumulative rooftop Fnstallations of more than 15 MW, and more than‘zoo |
MW ground mounted projects with major presence in Rajasthan. Quotations were invited from multiple
integrat‘ors for price benchmark however EPC work of 6% kW project was awarded to Pioneer. The unit owr‘ler is
satisfied with the quality of installation and componenté supplied by the integrator. The integrator had to |
submit tlest certificates for all the critical components. Ak a prudent measure, the payment terms were set such |
that the final payment of 10% was subject to the plant performance monitored over a duration of one year, The |
perform@nce of the plant has been in line with the expectation and the final payment has been releaseq tothe
integrator. The integrator started the installation in ]ulg( 2016 and the project got commissioned withip or}e |

‘month i.‘e. August 2016. | o |

Thgprojtect is executed on the roof with an elevated structure to obtain true south orientation to maximize the

************ s A A

generation. The solar modules are poly crystalline of Trina make, TSM -315 (315 kWp each) and the inverters are
‘string t;)pe of Zeversolar make with individual rating of is KVA. The module manufacturer is a Tier-1 | |
manufacturer. The modules are mounted on the roof shdd using aluminum structure, thus ensuring lohget life.
The datd from the plant can be accessed remotely and is routinely monitored along with other three plantg at
Sharma [ndustries HQ. Moreover, adequate safety measyres like lightening protection rods, walkways and fire
flxtingui‘shers have been provided to ensure worker and Plant safety. The integrator has also provided v‘vatefr
i oses at‘regular intervals for easy cleaning of modules. |

Figure 36 shows inverter installation and the rooftop pr?ject at Sharma Industries:

Figure 36

Inverter installation and net meter installation of Unit-2 rooftop projects
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FinaTicing Of The Project
\

‘Canara Bank, Jodhpur funded Sharma Industries for the solar project not specifically under any scherm‘e

ertainihg to Solar but just as a regular MSME customer.‘ Total project cost of 66 kW solar project is 52 &.alghs
land Canara Bank funded Rupees 39 Lakhs which is apprdximately 75% of the total project cost. The loan térms |
are: 9.5 % interest rate and 8 years of repayment period. The bank has been a regular financier of MSMEs for its |

business related requirements and funded two solar projects, another one being at Vyas College. The bankhas |

\

\

\

|

Peen prqactive to lend for solar projects and carried out yocal advertisement campaigns and customer rpeeFings | |
to encourage financing for solar. However, no major interest was shown from the cluster regarding solar | |
installations. They also requested the Head office to make a solar specific financing product enabling ease in |
\

\

|

|

\

kinancing but of no avail. Canara Bank did not carry out Qechnical due diligence due to small size of the bro ects.

|
The loar was disbursed to Sharma Industries within 10-15 days of their application and simultaneous to their |
lproject installation and 1 year repayment has already beén done. | \
|

\

\

Table 17/depicts project loan terms: |

Caqara Bank 25:75 7 years 0 year 9.5%) | |
| | | |
Project Performance \ | |
The solafr project was commissioned in August 2016 andlelectricity output is in line with the expected | | |
igeneration since the commissioning. The plant performance has been satisfactory and the actual generatipn is |
meeting the expected figures of 7000 — 9000 units per month (as shown in Figure 37). 0&M for the project was |
ot awarded to a third party firm and a qualified electrician has been employed full time to take care of theﬁ 0&M |

|

through his labor to save cost. Solar panels are being cleaned regularly on a half monthly basis and remote
onitoring is done which ensures damage control in cage of any malfunctions. One person is specifically

|
| SRR A
| F & & F & @I @ Y K
| |

| mmmm Generation (KWh) —— CUF (%)

|
|

\
7 ‘engaged for remote monitoring who monitors plant performance data on aregularbasis. | | | a
| | | | |
m Monthly solar generation from 66 kW roo‘ftop solar project . |
\ | |
\ \ | \
\ \ | \
1%000.00 | ZF% | |
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QIR Annual solar generation from 66kW roofth solar project
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\ \ |
\ \ |

The solar project has performed beyond expectations and owner is extremely satisfied with the electrigity |
‘generatyon of the plan. In Mr. Sharma's words, this proj(?ct has helped him in lowering his electricity expenses
by 55-60%. Moreover, the project being a rooftop project also provides glazing effect and helps in lowering the

— — — — Lrempera‘tum_ro‘f‘rheroomsbelcrw. ****** [ G RN

The owner said that he definitely recommends solar roo{top project to the people who come to visit his plants as
the saving are enormous and he has also availed the AD benefits from the plant. He generally expects 18% IRR
‘from hig investments which he is effectively getting froﬁ‘n these solar plants. The projects have a high o
demonstration effect in the vicinity, with many unit owners visiting the plant to examine the working of al
frooftop solar plant. As a consequence, 1.5 — 2 MW has alteady been installed by the people who have visited the |
site. | | I

Major Challenges Faced | | \

Mr. Praveen Sharma didn't face any major challenge regarding financing of the plant, which got disbursed \
iduring the installation within 10-15 days of his application for the loan and the officials from Canara Bank'were |
very supportive in ensuring effective disbursement of the credit. B ‘

— — — — {Oneof the major concerns-is that sincetheplant is-situated inra ruralareaoutside Jodhpur, the localsubstation+ — —
‘ofﬁcials‘do not have the necessary meter reading equipqlents to take readings from the net meter. Owipg to |
this, the‘ bills are prepared manually. The issue was put up with the DISCOM HQ_in Jodhpur. The DISCON | |
officials responded promptly and issued an internal note for procurement of suitable meter reading
‘instrumlents, which will be available within 2 or 3 montﬂs. | |
|
|

LI‘he othér issue which arose was the shutdown of invertér which started clipping automatically as sooA as Lchey
lattained 30% output. This was noted in the initial stage itself without any significant losses due to effeCtive
remote monitoring by Mr. Sharma. The problem got rectified immediately with the support from the developer, |
which wias excellent. \ | \

Mr. Sharma also stressed on the fact that reduction in Adcelerated Depreciation (AD benefits) from 80% td 40% |
by the government may slow down the in deployment ofj solar rooftop plants, even though the interest| | ‘
‘regardiqg the same is massive. There were no specific c}}allenges on technical part and even during ex?cuﬁion of
‘the project as the integrator provided good EPC services.

\ \ |
‘PWCAn?Iysis | |

visited tpe project. Another 1.5 - 2 MW has already been installed in the vicinity by the people who havef Viﬁited
his plants. A 500 KW project has been installed on DPS, another 250 KW on a chemical and mineral fact‘ory

nearby dnd a 200 KW at Thar and a 200kW at Thar Indus‘tries.

‘The motivation for installation came from the electricity savings through installation which the owner has
realized'to be in the range of 60-65%. In addition to the savings, the owner wants to make his unit run or 100%
lgreen power since his unit is Export based and the major market of his handicraft items is Europe, and/thel100%!

- T e T

\
\
\
ﬁ‘he rooﬁtop solar project at Sharma Industries has show‘n good demonstration effect and a lot of peoplp hqve ‘
|
|
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Ereal I;Bel on the items will further enable him in marketing his products more efficiently, creating a Eosﬁive
‘impress%on and diversifying his business to fresh unexpiored markets. |

LI‘he sup{;)ort from government regarding regulatory proéedures is exemplary, similarly at the nodal agienc{x.
There islno delay in response to applications as they now have a web based totally efficient system and‘thek/
even resplve the queries though Twitter based response.| |

Further, banks need to be a lot more serious regarding financing of KW scale solar projects, funding fot such
[projects|is very limited despite conducting many awareriess programs for solar in Jodhpur. There are a|lot pf
people who want to install rooftop solar projects but arejunable to do so owing to cash flow constraints and
limited support from banks make them drop the idea. Banks need to develop a specific credit instrume?t |
dedicated to financing of solar projects, which is still not available in Jodhpur.

\
F‘he financial performance of the solar project is summafized in the table 18: o
|

\
Table 18 Financial performance of (33+33) kW ro&ftop solar project |

Loan size (in INR lakhs) 39 Lakhs

|

\ 1 | |
\ y) Equity IRR \ 17.34% | |
| 3 Project IRR (%) | 12.67% | |
\ 4 Payback Period (yrs.) | 6.09 .
‘ 5 Levelised cost of electricity (INR/kWh) INR3.11/KWh | |
\ \ \ .
|

|
|
\
|
|
|
4.6. (33+33) kW rooftop solar project at Sharma Industries, Jodhpur \ \
\

About The Company | |
|

|
4
\
\
\
\
|
|
\
\
\
\
|
|
1
\
\
\
|
|
\
\
\
‘Sharrna &ndustries is an award winning manufacturer, supplier and exporter of Indian handicrafts, and is lgased | |
out of Jodhpur. It manufactures contemporary and modern furniture, jewellery items, decorative and gift ‘ ‘ ‘
— — — — ‘articlesIt isanexport oriented unit catering to Europeait market, and was founded by Mr. L'N Sharmal|Hi$ — | — — T
sons, Mr Manoj Sharma and Mr. Praveen Sharma manage the company now. Sharma Industries was felicitated | ‘
Py a Nat}onal Award from Government of India which was presented by the President of India for the year %1987. | |
The company presently operates four manufacturing units in Jodhpur, with a total area of more than 7?00‘ |
\
|
|
\
\
\
\
|
|
\
\
\
\
|
|
T
\
|

square meters. All the four units have been fitted with solar rooftop systems to cater to their captive demand.

‘As manufacturers of wood and wrought iron good, they house a large team of artisans like blacksmiths for

&:orging ‘and Hot working, arc and gas welders, machine &nan and Machiavellian painters. The key acti\)itieg that |
lconsumeé power include wood and metal cutting, grinding, polishing, and heating ovens apart from lightirlg and!
cooling. The company also has significant investments ih wind and solar power plants in Rajasthan. | | \

Total cohnected load of the facility is 140 HP. The company website http://sharmaindustry.com/ can bk visited |
for more details about the company, its product and services. | \

About Solar Rooftop Project | | |

Sharma Industries installed a (33+33) kW solar rooftop sRlstem on their unit at C-436/437, Marudhar Thdubtrial |
lArea, Jodhpur, Rajasthan. The unit is also known Unit nd. 2, and the project is based on net metering | | |
mechanism. Sharma Industries has four manufacturing units in Jodhpur, and it has installed rooftop solar
projects‘on all of them. Canara Bank is the project finanqier of the project and the system integrator is Pioqeer

ower systems. The (33+33) KW RTPV project got comm?ssioned on 31 August, 2016, and the net meterﬁng‘
application was received on 28 September, 2016.

The proj‘ect has been executed on the GI shed roofs of the two sub-units in Unit 2, with individual capacities of

33kW on each sub-unit. The first sub-unit has a flat sheé roof, and the module mounting structure are facing

krue soulch with 250 inclination towards true south. The Q;econd sub-unit has an east west facing slope, and the |

\
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| | | [ |
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structures have been installed on these slopes with MMS facing south in this case as well. The inclination with
Lthe hori%on is the same as the first sub-unit. The modulés installed are polycrystalline of Trina make ahd {he
inverters are of Zeversolar make. \ | \

The 66 KW system caters to around 60% of the compan;l"s connected load whose total electricity requﬁ'etﬁent is|
primarily met through the solar project. The annual electricity consumption of the unit is approximately |
1,70, 000 units. Infact, in certain months where the load is lesser than peak season, the generation and export
Pf solar power exceed the imported energy from the griq thus highlighting the benefit of net—metering. T}}e
company is accruing financial benefits in terms of accelefrated depreciation and savings in electricity b%lls.‘

\
The annpal solar generation from 66 kW solar project is ‘approximately 1,12,000 units which is partly consumed
at site. The excess generation is exported into the power grid under the net metering scheme. The imp(‘)rted and

‘exporteél units are reconciled at the end of each month t!) arrive at the net power bill. |

%igure 39 shows the solar project at rooftop of Sharma Industries Unit 3:

I

.

\ I

Figure 39 Rooftop solar project at Sharma Industriqs in Jodhpur I
|

|

[Figure 40 depicts electricity generation from solar project in lakhs of units.

\
Figure 40 Electricity generation of Unit-2 rooftop solar project on Unit-2 of Sharma Industries

1 2 3 4 5 6 7 8 9 JIO M1 12 13 14 15 16 17 18 19
|
\

Motivation of Installation | |

As per discussion with unit owner Mr. Praveen Sharma, after the introduction of net metering regulations in
015, ong of his contacts M/S Sushil Udhyog was the first unit to install solar rooftop in Jodhpur. Mr. Sharma
‘visited tpe unit and became convinced on the viability of‘ solar rooftop systems for his units. Thereafter, h
decided to install the solar rooftop systems on all the four units. The major driver behind the installation of
solar rooftop projects was the savings due to reduction in grid electricity consumption, coupled with accel‘erated
Heprecia‘tion. Moreover, being an export based industry,‘maintaining a green image also strengthened the!
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- JEusﬁess case of solar rooftop for his units. In fact, the group proprietors have a very positive outlook towards
‘renewathe energy, with investments in utility scale wind and solar project. The group has an existing pbrtf‘olio | |
lof (3 x 0/6MW) wind power plants and (0.63MW +2.2MW) solar power plants in Rajasthan. | \

\
The codpany installed 33kW+33kW solar project on the h‘ooftop of its unit 2 in 2016 which accrued benkfits in | |
terms of electricity savings. This was the chief motivatidn factor for the owner as electricity is one of the major | \
joperating expenses. He was pleased that along with the $avings in monetary terms he could also contribute \ \
‘towards‘the environment through clean energy generati‘on. As electricity used in Oven, dryer and Othé]{ | | |
machinery contributed the highest share of utility expenses, Mr. Sharma planned to install rooftop solfr af one | |
of the measures to tackle such high expenditures on electricity cost. |
\
\
|
|
\

\ \ \ \ |
Currently, JDVVNL tariff charged for electricity is Rs. 6.50/kwh whereas the unit cost of energy through so&ar |

installagions comes out to rs. 3.11/kwh resulting in the s;iving of almost rs. 3.39/kwh for Sharma industL‘ies‘. The

total eleEtricity requirement of the unit is approximatel;l' 170000 kwh/year. The 66kw plant does not sufficeto |

all of the electricity requirements but has surely helped in bringing the expenses down to a significant extént. |

The plant generated savings of more than 1, 12,000 unit$ (approximately INR 7, 28,000/annum) on the annual |

‘electriciFy bill last year, translating into a payback of 5.1 years on the current tariff. Sushil udyog was t}}e fyrst |
~ unitin qle vicinity on which rooftop solar was commissioned in September'15. The unit owner Mr. Pra &er‘l 777777
Sharma took inspiration from it and installed solar rooftop in 2016. one of his acquaintances provided him the
‘requisité consultation about usage of solar PV energy.. A‘ lot of people visit his plants for guidance and |
lconsultdtion seeing the successful operation of his planﬂs. Figure 41 depicts total project cash flows after |

ladjusting for savings in electricity bills with a projected | |

inflation of 2% in tariffs, tax adjustment, O&M expenditures:

Figure 41 Project cash flows (INR Lakhs) from (33+3g) kW rooftop solar plant

11 12 13 14 15 16 17 18 19 20
\
|
\

Executidn of the project \

Sharma Industries awarded the contract on turnkey basts to an integrator Pioneer Power Pvt. Ltd. The intdgratoﬂ
had prior experience in installation of kW scale rooftop solar projects and unit owner was satisfied with itd \
works. Quotations were invited from multiple integratoxs for price benchmark however EPC work of (33+33) kW|
‘project was awarded to Pioneer Power. The integrator st?rted the installation in July 2016 and the projﬁzct got
‘CommiSfioned within a short duration of one month i.e. rAugust 2016. o

\

|

The unit owner is satisfied with the quality of installatiop and components supplied by the integrator. 'F‘he‘ |
integrator had to submit test certificates for all the critical components. As a prudent measure, the payment

terms w‘ere set such that the final payment of 10% was shbject to the plant performance monitored ovelr a | |

lduratior of one year. The performance of the plant has Been in line with the expectation and the final ﬂaylhent |

has been released to the integrator. The integrator started the installation in July 2016 and the project [got| \

\

|

|

icommissioned within one month i.e. August 2016. \ |

[Pioneer fwas responsible for complete design, supply, ingtallation, liaising, operation and maintenance of plant.
The project is executed on a flat metal sheet roof on the sub-unit 1 (C-436) and on east-west sloping metal
sheet roof on sub-unit 2 (C-437). The integrator had maintained a south facing orientation in both the, cases,



“make, TSM ~315 (315 KWp each) and the inverters are stting type of Zeversolar makewithindivimlalratinioflsﬁ -

‘KVA. Thie module manufacturer is a Tier-1 manufacturef The modules are mounted on the roof shed ugin

laluminum structure, thus ensuring longer life. The quality of installation is good, from both structural and \
lelectricdl point of view. The quality of the material supplied by the integrator is also satisfactory, backed bl |
relevant test reports for critical components. The data from the plant can be accessed remotely and is goutinely |
‘monitorred along with other three plants at Sharma Indlﬂstries HQ. Moreover, adequate safety measures lilﬁe |
lightening protection rods, walkways and fire extinguishers have been provided to ensure worker and ?lar‘lt

safety. The integrator has also provided water hoses at regular intervals for easy cleaning of modules.

Figure 42 shows inverter installation and the rooftop project at Sharma Industries:

\ ||

Financing Of The Project | | |

pertainihg to Solar but just as a regular MSME customer| Total project cost of 66 kW solar project is 52 Lakhs |
and Canara Bank funded Rupees 39 Lakhs which is approximately 75% of the total project cost. The loan terms |
are: 9.5 T/o interest rate and 8 years of repayment period.‘The bank has been a regular financier of MSMEs f‘or its
busines? related requirements and funded two solar projects, another one being at Vyas College. The bank ‘has
een proactive to lend for solar projects of existing customers and carried out local advertisement campaigns
and customer meetings to encourage financing for solar! However, no major interest was shown from {he%
cluster regarding solar installations. The bank manager had also sent forth a proposal to the Zonal HQ to tty to
start a séparate solar rooftop cell and a solar specific loah product, but it is still under consideration. Canata
Bank did not carry out technical due diligence due to small size of the projects. The loan was disbursed to |
‘Sharma Fndustries within 10-15 days of their applicatioq and simultaneous to their project installation‘ anﬁl 1

‘year rep‘ayment has already been done. | o

‘Table 19 shows project loan terms :

Table 19
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— — — — -generation-of the plan-Solar panels-are-alse beingeleanedregularly. In Mr. Sharma's-own werds; this prejeet

ProjiectJPrerformance

The solar project was commissioned in August 2016 and electricity output is in line with the expected |
generati‘on since the commissioning. Expected solar gen‘eration from the project was 300-350 units peh‘ da‘y and |
the actual generation achieved is in this range. 0&M for the project wasn't awarded to any company and tHe |
company has engaged an electrician full time that takes tare of the O&M. Solar panel are being cleaned/regularly/
on a half monthly basis and remote monitoring is done which ensures damage control in case of any | |
Fnalfunc‘tions. One person is specifically engaged for remote monitoring only. They also monitor plant |

Performr’ance data on a regular basis for any faults or dip‘in performance.

m Monthly solar generation from (33+33) k\l{l rooftop solar project
!

The soldr project has performed beyond expectations and owner is extremely satisfied with the electri¢ity|

‘has helHed him in lowering his electricity expenses by 6?—65%. Moreover, the project being a rooftop Proj‘ect
‘also provides glazing effect and helps in lowering the temperature of the rooms below.

The owner said that he definitely recommends solar roo{top projects to the people who come to visit hﬁs plants
as the saving are enormous and he has also availed the AD benefits from the plant. He generally expects 18% IRR
from hi§ investments which he is effectively getting froﬁ1 these solar plants. The plants have generated greater |
interestin solar PV within the cluster, and around 1.5-2MW plants have been installed in the vicinity post the |
installatiion \ | |

|

|

Major Challenges Faced | |

Mr. Praveen Sharma didn't face any major challenge reggrding financing of the plant, which got disbutsed
lduring the installation within 10-15 days of his application for the loan and the officials from Canara Bank'were |
fvery supportive in ensuring effective disbursement of thie credit. | |

IA key concern which arose was the shutdown of inverterlwhich started clipping automatically as soon as they |
lattained 30% output. This was noted in the initial stage jtself without any significant losses due to effective \
remote monitoring by Mr. Sharma. The problem got recqiﬁed immediately with the support from the dFve%oper, |
which was excellent.

r. Sharma also stressed on the fact that reduction in Aﬁcelerated Depreciation (AD benefits) from 800{0 to 40%
by the government will be a prime hurdle in deployment of solar rooftop plants, even though the interest
regarding the same is massive. There were no specific challenges on technical part and even during execution of
the projéct as the integrator provided good EPC services!

| |
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twciAnalysis
\ || \ \

The roo%top solar project at Sharma Industries has shown good demonstration effect and a lot of people have
isited the project. Another 1.5 — 2 MW has already been‘installed in the vicinity by the people who hav‘e vigited

his planfs. A 500 KW project has been installed on DPS, another 250 KW on a chemical and mineral facﬂor;ﬂ

nearby dnd a 200 KW at Thar. | |

|

\

|
The mofivation for installation came from the electricity savings through installation which the owner has ‘
frealized|to be in the range of 60-65%. Due to prior experience in renewables, the owners followed many | |
prudent practices in vendor selection, contracting, performance benchmarking, O&M, quality control and| ‘
financiqg. This has also translated in performance of thef plant in line with the expected generation scewnar'o, |
and the ‘owner did not face any major challenges during Project execution and operation. This highlights tl‘le |
need to disseminate best practices for installation of rooftop solar plants for industries and conducting
lawarendss sessions. | ] |
‘In addit{on to the savings, the owner wants to make his hnit run on 100% green power since his unit is ‘Exﬂort |
based ard the major market of his handicraft items is Edrope, and the 100% green label on the items will further!

\busines$ to broader markets. \ | \

he support from government regarding regulatory procedures has been very good, similarly at the nodal
p g & greg ¢ g odalj \
agency. 'g‘here is no delay in response to applications as qhey now have a web based totally efficient system, and |
‘they eveP resolve the queries though Twitter based resp?nse. o |
|
|

‘Further,‘ banks need to be a lot more serious regarding fﬁnancing of KW scale solar projects, funding fO{ such
projects is very limited despite conducting many awareness programs for solar in Jodhpur. There are a lot of

people who want to install rooftop solar projects but are unable to do so owing to cash flow constraints and
limited iupport from banks make them drop the idea. While it is easy for an existing customer to avail loans for |
rooftop solar plant installation, it is very difficult for new customers to seek financing for rooftop solar projects |
ffrom banks. Suitable capacity development measures taken at the branch level will help a lot to remove this \
‘disparity in financing, as the bank officials will be more Fonfident to assess independent projects. Ban}(s qeed to

T T T e et uttstin hanepgosoltpoles i et el -

| | |
The fina‘ncial performance of the solar project is sumrna‘rized in the table 20: o |
Financial performance of (33+33) kW roﬁftop solar project o

\
\
\
\
|
\
\
\
\
\
!
\
\
\
S T R R R
\
|
\
\
\
\
\
|
\
\
\
\
\
|
'
\
|

f Loan size (in INR lakhs) | 39 Lakhs
2 Equity IRR \ 31.54%
B Project IRR (%) | 15.47%
h Payback Period (yrs.) | 5.10

5

4.7. 100 kw (50kW + 50 kW) rooftop solar proﬁect at Somu Group, Bengaluru
\

The Somu Group, headquartered in Bangalore, is involved in manufacturing of specialty fine chemicals,
‘specialt¥ solvents, pharma intermediates, agro intermeziates, cosmetic ingredients and nutraceutical ‘
ingredients. It was started in 1973, by Mr. C. Somashekhar (Chairman and MD). The firm is also engaged ir{
‘importiﬁg and acting as distributors for petrochemical sblvents, industrial chemicals and packaging plLodl‘lcts
including specialization in hydrogenation under high pressure, esterification and extraction processes. |

\
|
|
|
Levelised cost of electricity (INR/kWh) INR 3.28/ KWh|
\
\
\
\

\
\
|
\
|
\
\
\ \ \
f\bout TTne Company |
|



~ “The Somu Group is divided into 8 different verticals catering to the needs of various industrial segments like
‘pharmaéeutical, electronics, construction, chemical, res‘ins, adhesives, paints and coating, engineeriné, | | |
printing, animal feed, sericulture, pesticides and other allied industries. The group has many units primarily
lspread across Karnataka. It has installed two solar rooftop projects of 50kW each, in one of the units of Somu
Solvents & Chemical Co. in Bangalore. The total connected load of the facility is 18 kW. The project has been
‘generatﬁng excess of clean energy which is being entirelY exported to the grid with very little consumpfioq

‘taking p‘lace at the unit. | o

The company website http://www.somugroup.com/ indef(.html can be visited for more details about thF |
compan?/, its product and services.

| |

\ |
‘Somu le'oup installed a 100 kW solar rooftop system on Fheir unit near BTM layout, Bangalore, Karnatﬁlka.‘The
project v‘vas commissioned in 2 phases i.e. 50 kW in 2016‘and 50kW in 2017. Although both units were installed
at the same time, but the second unit started functioninionly in 2017 due to delays attributed to regulatory
‘factors As explained later. The project was originally funded by Axis Bank (however, later HSBC took oJer ghe

_ __ __ lentire 1dan portfolio looking at the progress of the company) and Global Energy Solutions (GES) is the system | [

integratpr. \ I

K\bout S?Iar Rooftop Project

The facility comprises of warehouses for chemicals and & small office, with space lighting as the majoriload
ghting

type. The overall connected electrical load is only 18kW, due to which electricity consumption at the fagility is

‘negligib}e in comparison with the generation from the splar rooftop projects. Due to this, a significant‘ pogtion

‘of the elfzctricity generated by the rooftop solar plants is‘fed into the grid, thus generating revenue. o

|
\
|
|
|
Both the projects have been executed on metal sheds with south facing slope of ~7 degrees and north facing |
slope of ~5 degrees respectively. The modules are mounted flush with the roof-shed. Total rooftop area for both
the projl:cts is 1200 sqm. The modules installed are monocrystalline modules of HHV Solar make: HST 310 M. |
‘Additioﬂally, string type inverters of Sunny Tripower (SMA STP 20000TL-30) make are installed. |

|

|

The corﬂpany is planning to seek financial benefits in tetms of accelerated depreciation from this year.
Figure 44 shows the solar project at rooftop of Somu Group:

Figure 44 Rooftop solar project at Somu Group paclkaging unit near BTM layout, Bangalore
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Figa:e 45 depicts electricity generation from solar project in lakhs of units.
\

Figure 45 Electricity generation in lakhs of units from 100kW projects
\ \
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reduce in coming years due to deration of the solar modules as shown in the Figure 46. |

|
Motivation of Installation \ | \
|As per discussion with the unit owner Mr. Praveen Somashekhar, the motivating factor behind the soldr ptoject |
installation (100 kW) was the attractive solar tariff offered, which made a prudent business proposition. | ‘
uxiliary consumption marks a very small proportion oq the total solar generation output, and almost Fhe ‘entire
energy is fed to the grid. Second, the accelerated depreciation (AD) benefit ensuring tax saving was one of other
the key drivers to head for the solar project. (However, they have not been able to claim AD benefit for the |
'second ﬁroject up to now due to late commissioning of the project, but will do so in the current year). Moréover, |
the projécts were also installed from the point of view of stepping stone for future implementation of solar \
rooftop projects on other units of Somu Group. Mr. Parmeshwaran, Finance Manager, Somu Group says “For |

‘the company, the project return is not a big concern, buq payback period should be reasonable to accomquate |

limit of 5 years. This was company's first clean energy footprint and hence to a degree the management was !
‘initially ‘apprehensive about the solar project performan‘ce and payback period as they had no prior tecfmiéal |
‘expertisk: in this field. However, the unit owner decided to go ahead with a pilot project owing to attractivel |
frevenuelgenerating proposition, AD benefits and green image of the company. Currently, each of the solar| \
rooftop project (50 kW) is meeting a different load requirement, 13 kW and 5 kW respectively. || \
[Figure 46 depicts total project cash flows after adjusting savings in electricity bills, tax adjustment, O&M | |
expenditures: | | |
\ \ | || |
IV Project cash flows from 100 (2x50) kW rodftop solar plant | |
| | |
20 \ |18
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Execution of the project

Somu Group awarded the contract on turnkey basis to a ?roject integrator named Global Energy Solutions (GES).
GES is bgsed out of Bangalore, and has an expertise of installing more than 2 MW rooftop solar projects. GES
was resﬁonsible for complete design, supply, installatioﬁ, liaising, operation and maintenance of planﬁ. Somu |
Group did not undertake a comprehensive procurement process for selection of integrator and GES was directly |
lawarded the contract based on good rapport. The integrator started the installation of the cumulative dapacity |
‘of 1ookW in March 2016 and installed the project within‘one month i.e. April 2016. However, the actual‘ |
generation began in Aug, 2016 for the first project, folloYved by second project in 2017, which was delaxed ?ue to
regulatory reasons.

The proj‘ect is executed on the metal sheet roof and the rllodule orientation is north and south at 5 and l7 de‘grees
respectively to achieve shadow free south facing array. The modules are Mono crystalline and HHV Solar —‘HST
‘310M make. The module manufacturer is based out of Ba{ngalore, thus ensuring good quality control while
manufacturing and service when required. String type irtverters of SMA (STP 20000TL-30) make are installed,
which have been imported from Germany. The modules are mounted flush with the roof shed on aluminum

‘rafters, While ensuring waterproofing of the shed. The qpality of installation is good, from both structqral‘and

electrical point of view. The quality of the material supplied by the integrator is also satisfactory, backed b
relevant test reports for critical components. project integrator has also ensured supply of excellent qualit
‘materia prima facie. The data from inverter can be accessed remotely to keep a track of solar plant perkorlilance
‘remotel{r. However, safety measures seemed inadequate‘ for a rooftop solar project, and walkways, ligh‘tnihg
larrestors, staircase etc need to be installed to ensure wotker and plant safety. The other issue encountered at the
site was|of provision of water hoses on the roof to ensure ease in module cleaning. | \

[Figure 47 shows the solar panel and the rooftop project at Somu Group:

. \

‘ I —

GETCEEYA  Mounting structure and module installati‘on at Somu Group, Packaging Unit | |
P nE i s

‘Financi#g Of The Project

\
‘Axis BaAk provided for the solar project. Total project co‘st for cumulative capacity of 100 kW solar proj‘ect ‘was |
‘INR 1 Crbre and Axis funded INR 75 Lakhs. The loan terrﬂs were 11.5% interest rate and 5 years of repag)rneht. |
The loan was approved within 2 weeks of filing application due to existing business relationship of Axis Bank |
fwith thel Somu Group. The existing business loans provided enough collateral cover to absorb the solar|rodftop |
project. The financing of the solar rooftop projects along with the entire portfolio of Somu Group was taken over,
by HSBC shortly after installation. The repayment histop/ of the project has been excellent with no def‘aulFs. Thﬁ

table below depicts initial project loan terms:
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\
|
| A)fis Bank 75%:25% 5 y?ars 6 months 10.5%
|

Project Performance ‘ ‘

\

|

|
The electricity generation for the aggregated solar project capacity of 100 kW is better than the expected |
‘generaqon. The peak generation takes place between 10 am — 3 pm. The AMC contract for the project iﬁ fog a
‘period OF 2 years, and is taken care by the project integrawtor GES. o

The GES officials take care of the module cleaning which happens twice a month. However, at the time of site
visit, a lot of dirt was accumulated on the solar panels impacting the performance of the projects, and it was felt
‘that the ‘cleaning frequency should be monitored diligently. Also, there was significant shading on the solar
‘panels oMing to outgrowth of trees in the north. The ownher was informed about the same, and asked td prl‘me

in Figure 48. | o
| | | o

|
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Major Challenges Faced

‘As discu‘ssed, the solar project was executed in 2 phases ‘(50kW+ 50 kW) with both projects receiving se‘ argte
tariff raées. This was due to the sudden change in policy ‘and regulatory framework which stipulated that only 50
KW can be installed per meter in an LT connection. HencLe, 2 separate RR numbers were required to be dubrhitted!
to BESCOM for the 2 solar projects, as opposed to a single project of capacity 100 kW initially. The first project of|
|50kW was executed with the existing RR, whereas the processing of the RR for the second project by BESCOM |
‘took coqsiderable time, enormous amount of delays leac}ing to other unit generating almost after 10 mpntps. By
the time second project was commissioned, there was a revision in existing tariff resulting in considerabl
change in the tariff rates (Reduction from Rs 9.56/unit to Rs 6.61/unit for the second project). Surprisingly, the
second %0 kW unit which was commissioned around the‘same time as the first was not connected to the grid for
lalmost dn year. This impacted the financial viability of the second project. It has also impacted the groﬁp'é
linternallplan to expand the solar rooftop to other units of the group (apart from warehouses) where load |

|
|
|
requirement is higher. The requirement of high upfront capital is also a constraint for the group to go ahead \
|
\
|

\
‘Jan-17 Feb-17 Mar-17 Apr-17 May-17 Jun-H7 Jul-17  Aug-17 Sep-17 Oct-17 Nov-17 ‘Deé—17 |
\
\
\

‘with the‘ future expansion plans. | |

.
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\ | |

Somu Group installed 100 kW rooftop solar project in the Somu Packaging Unit in Bangalore which was

\
company's very first intervention in clean energy space. The unit owner, Mr. Somu Somashekhar went‘ahéad |
with the project due to attractive tariffs, AD benefits and to build green image of the company. Post o |
commiskioning of the project, there were challenges faced primarily on the regulatory front, like redudtion in |
the tariff for the second project. The responses from the BESCOM have also not provided clarity due to frequent |
‘Changes‘ in policy. Due to a lackadaisical response from tpe Discom, the grid connection of the second ghasre of |
the project was almost delayed by a year resulting in huge losses for the company. However, on the generation |
front the performance has been satisfactory, along with competent operation and maintenance practices and
inspections from time to time. In the long run, the company might look to install solar rooftop for factbriés as |
\
\

well, but still upfront cost remains a major barrier. | .

The finahcial performance of the solar project are summarized in the table 22. o

\
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\
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|
1
\ | | | \ |
| % Equity IRR | 10.82% o | |
| ? Project IRR (%) | 10.12% o | |
| /Fl Payback Period (yrs.) | 7.67 | | |
‘ § Levelised cost of electricity (INR/kWh) 4.8 I | |
| | | I | |
| | | I | |
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5. Bankers' perspective

\ |
‘5.1. S,DBI | o

\
|
|SIDBI was set up to act as principal financial institution for the promotion, financing and development of the |
‘micro, spall and medium enterprise (MSME) sector. ThF business strategy of SIDBI is to address the fiTnar}cial |
and non-financial gaps in the MSME eco-system. Financial support to MSME:s is provided by way of : o |
(a) indirect/refinance to banks/financial institutions for onward lending to MSMEs and
‘(b) direét finance in niche areas such as risk capital, sus{ainable finance, receivable financing, service gect‘or |
\financir{g, etc. As on 31 March 2017, SIDBI has made cunhulative disbursements of about INR4.80 lakh trore |
Ibenefitting about 350 lakh persons. By this way, SIDBI would be complementing and supplementing efforts of |
banks/F[s in meeting diverse credit needs of MSMEs. | | \
\

|SIDBI provide financial assistance to MSME units under|different schemes. These schemes are given below:

l@ Schemes under manufacturing and service sector are given below: |

Dgrect credit scheme

P{’ivileged customer scheme
Sécured business loan to MSMEs (SBL) |
Working capital/WCTL to MSMEs |

Asset light scheme for service sector entities |

|
\
\
\
\
|
‘o Schemes to be considered under Risk Capital sector are given below:
\
\

\
\
|
|
Asset backed assistance to service sector entities | |
\
\
\
° GFowth capital and equity assistance scheme (GEMS) |

|

‘In direc% financing, SIDBI offers specific financial produFt for sustainable development of MSMEs.The‘ |
objectives of the financial product are to enable climate and environment-friendly investments to promote
energy saving in the MSME sector, reduce the emission of greenhouse gases, especially carbon dioxide‘ (Cé)z) to
lcontribute towards climate change mitigation and supp&rt MSMESs towards development, up-scaling, o
\demonstration and commercialization of innovative technology-based project. |
|
|

The majbr beneficiaries of the financial product can be: ‘

\
|
° MSMES planning to invest in: | |

e Energy saving investments in plant and machinery/production processes in order to reduce carbon
| footprint and enhance profitability. | ]

|

\

\

| | e Cleaner production and emission reduction Beasures, waste management and common eéﬂuént
| | treatment plant (CETP) facilities. | .
|

|

\

\

\

° Ehergy service companies (ESCOs) providing soluLcions for EE/CP/renewable energy. .

e Original equipment manufacturers (OEMs), who manufacture energy efficient/cleaner production/green

achinery/equipment for MSMEs. | ]
\ \ \

\
The fina‘ncing schemes under sustainable development‘are: L
° ]I‘CA Phase 3: Scheme for energy saving projects ir‘l the MSME sector. o

° Stﬂstainable finance scheme (SFS) for sustainable Fevelopment projects, which have significant jmpact
towards energy efficiency/cleaner production but not covered under the international/bilateral lines of

\

\

\ \ o

- T e T

\ \ \ . \
| | | | |



. Financing end-to-end energy efficiency investments in MSMEs (4E financing scheme).
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5.1.]. SIDBI Aurangabad | |

|

|
SIDBI Aurangabad is one of the pioneer banks in MIDC Waluj cluster, which is active in MSME financing. It |
has g portfolio of 70 clients in the cluster. The bank has been active in rooftop solar financing, since last |
couple of years. It received 3 applications for rooftop solar project funding by December 2017 and funded two
solar‘ projects i.e. funding for 10 kW solar project to A‘ccrete Electromech Private Limited and fundin‘g fc‘)r 100 |
KW sblar project to S. N. Metallurgical Associates. Thé third applicant backed out siting loss of interest in |
solar project. The bank funded these units under 4E scheme and privileged customer scheme, respectively. |
The bank does not have any different loan due diligence for rooftop solar project and the loans for RTPV are |
disbqrsed considering the past experience with MSME client and repayment history in the previous, loqns. |
SIDB‘I Aurangabad branch does not take any third pality assistance for due diligence purpose. CurreTtly‘, |
SIDBI Aurangabad branch does not have any specific marketing initiative to disburse rooftop solar loans and
the loans are disbursed as per current networking of relationship managers with existing clients. According
|

to discussions with the bank official, SIDBI Aurangaﬂad does not perceive any specific risk in rooftdp solar

Questionnaire for Bank

] Bank's perspective on lending to MSME: éank has many loan products for MSMEs, generally
9 collateral is required for loans. \ |

1‘ Name and location of the bank branch: SI‘DBI, Aurangabad o |
| \ | \
2‘ Applications received for rooftop solar pr‘ojects in MSME: 3 o |
3‘ Applications approved : 2 | | |
4] Total rooftop solar portfolio in capacity &|value of the branch:110 kW total capacity funded | |
5| Rooftop solar lending products: 4E, Smile! | |
— 1 P U S A B
6 General loan terms in rooftop lending i.e. interest rate, repayment period, moratorium period:
| 8.5% to 10%, 5 to 7 years repayment period. ]
| | |
Loan due diligence:
| o | |
- Does the bank have specific guidelines? -'Not as such
| Due diligence is carried out at branch levél or corporate office level? - Branch level |
| Any third party assistance for due-diligenFe purpose, details if any: No |
8l General time taken (from application recéipt upto disbursal): 3- 4 weeks .
\ \ ||
9 Risk perception of bank towards lending in rooftop solar space: Bank is proactive in rooftoF solar
| funding and no specific risk is perceived ih rooftop solar projects. |
|
\
11 Major constraints/challenges in loan disblrsal to RTPV projects: Not as such |
1£ Major loan product marketing initiatives: helationship manager approach the units and ne{woPk
| | \
1 Any internal initiatives for financing of solar projects: Capacity building/workshop/training etc. No
3 specific workshop or training for rooftop solarloans. |
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5.1.‘2. SIDBI Tirupur | L |

SID]%I Tirupur has financed multiple solar and wind Rrojects, which include five wind mills and fouF gr?und |
mounted solar project with aggregated 1.5 MW project capacity. The bank received two applications for
rooftop solar project funding in December 2017 and funded both of them. These projects are: 102 k\)V so‘lar
projéct at B. S. Apparel and aggregated rooftop solar f)rojects of 300 kW capacity at Clifton Exports. The bank !
funded these units under their privileged customer scheme and SMILE scheme respectively. The bank does
not Have any different loan due diligence for rooftop solar project and the loans for RTPV are disbuised
consjdering the past experience with MSME client and repayment history in the previous loans. Any thjrd-
party assistance is not taken for due diligence purpo?e. Due diligence of loan under INR2 crore is carriefi out
at branch level and loans above INR2 crores are referred to the regional level. Analysis of promotor profile
and regular cash flows from core business are important aspects in loan disbursal. Currently, SIDBI Tirupur
branch does not have any specific marketing initiative to disburse rooftop solar loans and the loans aré
disbursed as per current networking of relationship managers. According to discussions with the bank|
officjal, SIDBI Tirupur does not perceive any specific|risk in the rooftop solar sector and looks forward to
increase loans in this category. | |

\

Table 24 Questionnaire for Bank | | |

e
|

\

\

\

|
| 1] Name and location of the bank branch: SIDBI, Tirupur || | |
| 2 Applications received for rooftop solar prbjects in MSME: 2 | | |
| 3‘ Applications approved : 2 | . | |
\ \ \ | \ \
| 4‘ Total rooftop solar portfolio in capacity &‘value of the branch: o | |
| 5] Rooftop solar lending products: Preferred customer scheme | \ \

- T T T T 2 ~ General loan tgrmginﬁ)ofgpﬁnc%gre.‘ interest &e,?ep;)/mgnt ;e:ri;d, moratorium Ee i&ﬂ I R
| | 10%-13%, 5-7 years repayment period | | | |
| | Loan due diligence: | ] | |
| 7\ Does the bank have specific guidelines? { Not as such || | |
| | Due diligence is carried out at branch level or corporate office level? - Branch level | | |
Any third party assistance for due diligence purpose, details if any: No
| \ \ . | \
‘ 8 General time taken in from application receipt up to disbursal 6 - 7 weeks | ‘ ‘
‘ 9‘ Risk perception of bank towards lending in rooftop solar space: Bank is proactive in rooftob solar | ‘
| \ funding and no specific risk is perceived ip rooftop solar projects | \ \
| 16 Bank's perspective on lending to MSME: Bank has been lending to its MSME client for theirl | | |
business requirements. Past experience with MSME and relationships are major criteria
\ \ w . | \
| 11 Major constraints/challenges in loan disbyrsal to RTPV projects: Not as such I | |
| 12 Major loan product marketing initiatives: | | | |
| 13" Any internal initiatives for financing of solar projects: Capacity building/workshop/training etcINo | |
\ \ specific workshop or training for rooftop solar loans | \ \
\ \ \ | \ \
\ \ \ . \ \
| | | | | |
| | | | | |
- T - T T

\ \ . \
| | [ |
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|
— |—|
‘5.2. C‘anara Bank | . |
Canara ]%ank is recognised as a leading financial conglorperate in India with as many as ten o |
subsidiaries/sponsored institutions/joint ventures in India and abroad. Canara Bank has a strong pan-India
presenc‘e with 6k+ branches and 10k+ ATMs, catering to‘all segments of an evergrowing clientele accm‘mts‘, base |
lof 8.05 drore. Canara bank provides banking services in various segments such as personal banking, co‘rpo}ate |
'banking, NRI banking and MSME banking. Canara Bank has specific policy to cater to MSME business | | |
[requirernents. The bank has identified branches, which have substantial exposure to the MSME sector ps SME- |
focussed branches and SME-designated branches to increase its credit exposure to the MSME sector. Simplified
application and online submission with tracking facility has also been introduced to serve MSME clients. ']{he |
bank has also introduced cluster-based approach to lenéing in which area or cluster-specific schemes are
‘introduéed giving due consideration to potential benefit‘ of MSMESs. The major financial products in MéM]i |
‘bankin§ are: cluster-specific schemes, general schemes‘including working capital and equipment finahciﬁg, |
Isubsidy+linked schemes, credit facilities, export advances etc. The bank does not have any specific findncial |
|
\

iproducts for renewable energy loan requirement of MSMEs. |

. _ | 5.24. canaraBank)odhpur [ NN D B

| Canara Bank has lent to corporate clients for various %usiness requirements in the Jodhpur cluster. &'hé bank |
| doeslnot have any specific financial product pertaining to solar power; however, it has forayed in td this \
| segmient. The bank has funded two clients to set up rooftop solar projects i.e., Sharma industries and Vyas |
| College. Sharma industries has set up 162 kW aggregate rooftop solar projects at its five units. The project |
| capafities are 10 kW, 33 kW, 33 kW, 20 kW and 66 kW‘. The bank does not have any different loan duF | |

diligence for rooftop solar project and the loans for RTPV are disbursed considering the past experience with
| the MSME client and repayment history in the previo‘us loans. Any third party assistance is not taken for due |
| diligénce purpose. Currently, Canara Bank Jodhpur btanch does not have any specific marketing initiative to |
| disburse rooftop solar loans and the loans are disbursed as per current networking of relationship manlagers.|
|  As per discussions with the bank official, the bank does not perceive any specific risk in the rooftop|solar |
|

sectqr and looks forward to increase loans in this category. | |

- - - — — — — — — — — — — |- - — - — — — — — — — |l — 1 — =
Questionnaire for Bank \ | |

1‘ Name and location of the bank branch: Cf\nana Bank, Jodhpur |
2| Applications received for rooftop solar prpjects in MSME: 2 \
3 Applications approved : 2 | |
4‘ Total rooftop solar portfolio in capacity &‘value of the branch: |
5‘ Rooftop solar lending products: Preferred‘ customer scheme |

\ \ \
6

10%-13%, 5-7 years repayment period | |

| Loan due diligence: |

\
|
|
\
\
\
General loan terms in rooftop lending i.e.|interest rate, repayment period, moratorium perjiod;
\
|
Does the bank have specific guidelines? . Not as such |

\

\

|
7 Due diligence is carried out at branch level or corporate office level? - Branch level |
| Any third party assistance for due diligente purpose, details if any: No |
8 General time taken in from application receipt up to disbursal 6 - 7 weeks |
9 Risk perception of bank towards lending in rooftop solar space: Bank is proactive in rooftop sofar

funding and no specific risk is perceived in rooftop solar projects




| Any internal initiatives for financing of solar projects: Capacity building/workshop/training etc./No
\ specific workshop or training for rooftop solar loans |

16 Bank's perspective on lending to MSME: Bank has been lending to its MSME client for theirl | \
\ business requirements. Past experience with MSME and relationships are major criteria | | ‘
11 Major constraints/challenges in loan disbyrsal to RTPV projects: Not as such | ‘
12 Major loan product marketing initiatives: | || |
\

|

1] MSME name & Address | Sharma Industries | |
2| Unit owner | Praveen Sharma o |
****** ?‘**Projecttapacity******‘**ﬁﬁ(W********‘*‘**‘
4 Year of commissioning 2016
| 5] Project cost ‘ 52 Lakhs || ‘
\ 6| Debt-equity ratio \ 25:75 || |
\ 7l Type of financing (Recourse- Non recoursé) Recourse . \
| 8‘ Business Model - Resco/capex | Capex “ |
9 Status of project during loan approval Simultaneously
‘ 10 Type of lending (Bridge financing/ full per‘od) Full period | ‘
\ \ Loan terms: | || |
— — — — + — UT - 7repaymenlpeniodmonatodumpedgd,mﬁenesL 95% - - - . _ _ _ _ —|— 7+ — —
rate
1% Current status of loan repayment Timely repayment
\ |

|
‘5.3. U‘nion Bank of India | o

{Union Bpnk of India is one of the largest government owmed banks of India (the Government owns 63.44% of its,
‘share caPital). It is listed on the Forbes 2000, and has asFets worth USD 13.45 billion. The Bank now op?raﬁes
through more than 4,200+ branches and 7,000+ ATMs across the country. The bank provides banking services
in varim‘ls segments such as personal banking, corporate‘: banking, NRI banking and MSME banking etc‘. Tl‘le
lbank also releases MSME policy every year since 2009. The policy covers guidelines and instructions t0 leﬂding
'to MSME sector, MSME priority sector lending, and bank’s initiative for stepping up credit to MSMEs édtc. The
jbank alsp has business banking branches (BBB) with specific focus on extending finance and other servicess to
MSME sector. The bank has multiple schemes designed to cater MSME loan requirement such as working |
capital lpan, plant & machinery, expansion etc. UBI also ‘has cluster-specific loan scheme for various i?du trial
clusters such as textile, timber, footwear, auto ancillary etc. UBI does not have any specific loan produc‘t to cater

to fund {'equirement to set up a renewable energy project for MSME. |

\ . | |

5.3.]. UBI Tirupur | L
UBI Tirupur has lent to corporate clients for variety qf business requirement in the Tirupur textile c}usﬁer. As
indic‘ated by bank officials, there has been a definite ?urge in interest for solar projects and bank is nd‘er

discussion with couple of clients for solar project loans. The bank does not have any specific financial
| prodhct pertaining to solar power; however, it has foi‘ayed in this segment. The Bank has funded Hi Lif@




| | L |
———————————— e

fables for rooftop solar project installation. The bank does not have any different loan due diligence for
| rooftbp solar project and the loans for RTPV are disbﬁrsed considering the past experience with MSME Qlient | |
| and fepayment history in the previous loans. Collateral is necessary in most of the MSME loan cases. Any \
| third party assistance is not taken for due diligence purpose. Currently, UBI Tirupur branch does not hdgve |
| any specific marketing initiative to disburse rooftop solar loans and the loans are disbursed as per qurrent |
| netwprking of relationship managers. As per discussiwons with the bank official, the bank mitigates {iskW in the‘
rooftop solar sector by ensuring collateral attachment while approving the loan. The branch is positive about
incre‘ase in credit growth in rooftop solar segment in‘the future. I
|

Table 26 Questionnaire for Bank

‘5.4. A&is Bank | |
\ \

‘Axis Bank Ltd. is the third largest of the private sector banks in India offering a comprehensive suite 0‘[J fin‘ancial
‘productg. The bank has its head office in Mumbai and reéistered office in Ahmedabad. It has 3,500+ brgmcljles, |
\14,000+\ATMS, and 9 international offices. It offers the éntire spectrum of financial services large and mid-size |
lcorporates, SME, and retail businesses. The major servides include retail banking, corporate banking, treafury, |

\ 1l Name and location of the bank branch: UBI, Tirupur || |
| 2‘ Applications received for rooftop solar prEjects in MSME: One application from Hi-Life Labl:ls | |
- - o N s E N
| 3‘ Applications approved: Application appro‘ved. o |
‘ 4‘ Total rooftop solar portfolio in capacity &‘value of the branch: <100 kW | ‘
\ 5| Rooftop solar lending products: No loan groduct specific to rooftop lending | |
| 6‘ General loan terms in rooftop lending i.e.‘, interest rate, repayment period, moratorium peLiod‘: |
\ | 10%-13%, 7-9 years repayment period | || |

Y pay p
| | Loan due diligence: | . |
\ \ Does the bank have specific guidelines? -/ Not as such . \
7 p 8
‘ ‘ Due diligence is carried out at branch level or corporate office level? - Branch level | ‘
| | Any third party assistance for due diligen‘ce purpose, details if any: No o |
| 8 General time taken (from application recdipt up to disbursal): 6 - 7 weeks | |
I R ; ~ Risk pgrcegtioiofiban?toWarcE Ie?dir% i‘nTooEop?ol.; sp;ce:iBarﬁ is;ro;cti\/z in roofto Zo‘la? T B
\ \ funding and no specific risk is perceived ih rooftop solar projects | |
g p p p proj
| 1(‘) Bank's perspective on lending to MSME: éank has been lending to its MSME client for their‘ | |
\ | business requirements. Past experience with MSME and relationships are the major criteria | |
| 1 Major constraints/challenges in loan disbursal to RTPV projects: Not as such | \
\ 12 Major loan product marketing initiatives: | || |
J p 8

| 1 | Any internal initiatives for financing of sol‘ar projects: Capacity building/workshop/training L_tc.‘No |
\ % specific workshop or training for rooftop olar loans | |
\ \ |
\ \

|

international banking, SME business etc. ‘ | \

The SME business of the bank comprises three business |groups—medium enterprises (MEG), small enterprises |
‘(SEG) ar}d supply chain finance (SCF) which as on 31 MaFch, 2016 comprised 40%, 46% and 14% of tOtfll SME |
‘advancef, respectively. The bank extends working capital, term loan, trade finance and project finance facﬁlities |
to SME:s for their various financing needs. During FY16, various products and process changes were |

‘implemcl-:nted. ‘SME Dealer Power’ launched during FYlé offers comprehensive financing facility to thé delalers
I = T
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of various companies in the country for efficient management of working capital and other business

‘requirerhents. Another newly launched product ‘Exim Power’ offers financing facilities to SMEs engag%d ih | |
lexport/import activities and showcase bank’s commitment towards ‘Make in India’ initiative. | \ \

The bank has also adopted an industrial cluster-based fihancing as an important strategy towards ensﬁriﬂg | |
manufac¢turing credit flow in the SME sector. As part of this initiative, important clusters have been idéntified | \
across various sectors and awareness has been created within the bank’s teams to focus more on these| | \ \
‘identifiqd clusters in the coming years. The SME portfol%o of the Bank constituted 13% of the bank’s toFal | | |
advances as on 31 March 2016 and grew by 8% to INR44,869 crores from INR41,507 crores last year. Special

initiatives have been undertaken during fiscal 2016 to promote lending to the priority sector, which includes

‘product ‘and marketing initiatives. Currently the bank oﬂerates from 51 SME centres and 9 SME cells, aéroés the |
lcountry to service customers effectively covering around more than 1,500 branches. ] \ \

Questionnaire for Bank ‘ | | \

‘ 1 Name and location of the bank branch: A}(is, Bangalore | ‘ ‘
| | Applications received for rooftop solar prpjects in MSME: One application from Somu industrigs, | |
| 2‘ currently ongoing discussion to give loan ‘to a poultry farm for solar project in form of busipes? | |
loans
| | \ | | |
| 3‘ Applications approved: Application appro‘ved. o ‘ |
otal rooftop solar portfolio in capacity &yvalue of the branch: <
4‘ Total rooftop solar portfolio i p'y&‘l fthe b h: <100 kW o | |

| \ Rooftop solar lending products: Axis bank Bangalore branch extends loan for solar projectg under | |

5 general business loans only, reason being‘ that renewable loans get approved at central offﬁce |
which takes a lot of time

| . \ \

\
|
- - ~ General loan terms in rooftop lending i.e. interest rate, repayment period, moratorium period: - B
I o 10%-13%, 5-7 years repayment period | || ml T
\ \ \ | | |
Loan due diligence:
| | Does the bank have specific guidelines? JINot as such o | |

| 7\ Due diligence is carried out at branch level or corporate office level? - Branch level, renewable|loan | |

| | due-diligence is carried out at central offife level o | |
Any third party assistance for due-diligence purpose, details if any: No

\ \ \ | \ \

| 8‘ General time taken (from application recqipt up to disbursal): 6 - 7 weeks o | |

| | Risk perception of bank towards lending in rooftop solar space: Bank has no risk perceptioh folr | \
| 9 rooftop solar projects however they are eKtending loans for solar projects under financial Qroqucts | |
meant for general business loans

\
Bank's perspective on lending to MSME: Bank has been lending to its MSME client for their

1
| 9 business requirements. Past experience With MSME and relationships are the major criteria | | |
| 11 Major constraints/challenges in loan disblirsal to RTPV projects: Not as such o ‘ ‘
| 1% Major loan product marketing initiatives: ho marketing initiative for rooftop solar loans | | |

Any internal initiatives for financing of solar projects: Capacity building/workshop/training etc. No
specific workshop or training for rooftop solar loans o | |



6. Conclusion and
Key Messages

L1‘he Government of India has set an ambitious target of gchieving 100 GW of solar generation of which‘z,o bW |
‘capacit;A is expected to be achieved from solar rooftop inktallations by different stakeholders. Hence, therdisan |
increased thrust on promoting solar rooftop in India. Among the different targeted segments, especially micro, |
ismall and medium enterprise (MSMEs) have tremendous potential for the use of solar rooftops due to technical |
‘and ecor‘lomic feasibility inmost enterprise facilities. De§pite the significant role played by MSMEs, thq lack of |
adequatfz need-based finance poses an obstacle to growth. GIZ programme 'Responsible enterprise finance (II)’
Hlas been designed with an objective to enable MSMEs to have better access to inclusive and responsible finance.

he majbr activities of the program are: implementatioﬂ of effective sustainability standards for the finance |
|

_ _ _ _ lsector, dissemination of responsible finance pnoduct&aﬁdsenzicesfoLMSMEs and creation of conducive | _ | _

business$ environment for financing of inclusive business models. In line with the same, this study aims tol
document case studies and best practices in rooftop solar projects at MSMESs and increase awareness about
‘successf‘ul solar project which act as confidence building measures to entrepreneurs and other MSME lfl’lit‘

‘owners.

\
\
\
|
cs part (Lfthe assignment, the PwC team prepared rooftop solar project case studies, which covered diﬁcus‘sions |
eld with unit owners, project financier, project integrator and industrial cluster association. The document
‘covers sgven case studies which are: two unit case studiés at MIDC Waluyj cluster (Aurangabad), two unkt cése |
studies at Tirupur textile cluster (Tamil Nadu), two unit case studies at Jodhpur handicraft cluster (Rajhstﬁan) ‘
land one case study at Bangalore. Major sections to be covered in case study were MSME details, rooftop solar |
project information, motivation of installation, project execution, financing of the project, major challenges |
‘and fina}ly PwC analysis, which covers the salient aspecﬁs of the case study. o |

e %orﬁs%stMy preparation,the PwC teamidentified sglqrpro}ecten MSME premises-after discussions ‘wrtp— + — —

stakeholders such as GIZ, SIDBI and utilizing PwC network in the industry. Site visits were conducted tP aﬁsess
installation and execution of the solar projectinformation such as workmanship, roof-type, mounting
‘structurL:, pictures etc. We held discussions with stakehélder, which include unit owner, system integrgto%s,
bankersland industry associations. | o

On the blasis of stakeholder discussions, desktop research and site visits, the following key messages can be
derived from the study: | |

| . . . . . .
° Ava%llng net-metering and unaccommodat{ng state regulations are the major pa‘m Pomt

|

|

\

|

|

|

Most of the unit owners faced challenges in availing net metering during solar project execution. These |
‘challenées are of various kind such as delay on part of net-meter installation after application submisgion‘, |
‘transpaﬁency and clarity on the process, lack of distribution licensee support and questionable compeﬂencé of |
the officials etc. Delay in net-metering on part of distribution licensee affects financials of the project as well.In |
icase of 40 kW project at Ashapura Engineering Private Limited 80% AD wasthe major attractionduring project |
‘conceptyalization;however, it could not be availed since‘net—metering agreement could not be signed upto |
|

|

\

|

|

Narch 2\017 after which the Finance Ministry slashed AD‘ benefit to 40%. o

Issues related to state regulations also pose challengesfor unit owners who are otherwise interested insolar
project iPstallation. In Tamil Nadu, TNEB does not allow‘ export of electricity into the grid for LT COHSlﬁmE{S;
Hlence, many interested people are unable to install rooftop solar PV plants. B S Apparel procures electricitY
‘from TEKIC and does not have any net metering facility;‘ hence, solar project remain shut down during‘holidays.
lClosure bf plants on holidays results into 15% to 20% less savings vis-a-vis when plant is in operation‘for‘
complete year. In Maharashtra, industrial units who apply for net-metering have to forgo INR1/kWh stibsidy |

- T e T
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given to industrial units in the cluster. S N Metallurgical
lcurrent {‘egulations of MSEDCL.

\ \ \ .
N Indtfstrial cluster association can take initi@tives to facilitate solar projects L
\
\

Associates has not applied for net metering due to the

InitiatiVFs taken by industrial associations in the cluster‘ go a long way in facilitating MSME:s. Associati‘onﬁ can
organise workshops to convey awareness about solar power, expected benefits, tackling technical and
regulato‘ry challenges etc. Industrial associations can als‘o negotiate better with Government and regul‘atm"y
‘authoritﬁes,since they carry more bargaining power than any individual industrial unit. Good solar activities in
Waluj MIDC cluster can be attributed to initiatives taken/by associations at certain extent. Associations can also
ladopt a more active role to enable industries to go for renewable power. Tirupur Export Knitwear Indugtrial
‘Cornple)F (TEKIC) is a good example. TEKIC has set up 5 MW wind project Mudalipalayam, near Tirupu}‘, |
Coimbatore and the electricity tariff from the wind plan is INR2.7/kWh compared to INR6.90/kWh frorP
TamilNadu Electricity Board (TNEB). TEKIC charges INR5.95/kWh for electricity consumed and provides ILIR
‘6.50/k for the import of electricity from industrial urht. TEKIC also allows net-metering to LT consumers

who arehot allowed net-metering by TNEB. As per current norms, TNEB does not allow export of elecﬂricﬁy

has enabled its member industries to go for net-metering with LT connection as well. |

o Syst‘em integrator selection is of utmost irﬁportance .

|
\
‘N[SMES ho not have internal technical capabilities and nL)n—performing of plant can defeat the motivagion‘ |
behind ihstallation. This highlights the importance of selecting technically sound integrator after comparing |
imultiple quotations. System integrator with sound technical experience would ensure good workmanship| |
during project execution and sustained performance after commissioning. The integrator is also respopsible for|
‘educatiqg system owner about regular cleaning, prelimipary fault identification, regular testing and er‘lsulfing |
grid compliance etc. MSMEs do not have man power and resources to go legal in case system is not performing

‘as per th‘e signed contract; however, MSME owner can r«-l:ly on system integrator depending upon good ‘pro‘ject

lexecution history. | | |

‘In order to ensure technically capable system integrator, MSMEs should go for multiple quotations during
- Tnt(%ra?gr selection | ph;sej/[uﬂipg qlf)taaongheTp in cbﬁp&ingﬂe&mi&l ﬁds,iser;iceg pr;vi(izd ;1&7 =
Tbargaini\ng on the price point. Many MSMEs are not aware of list of system integrators available at MNRE and |
ISNA sites. These integrators are rated on the basis of their technical and financial capabilities. MSMEs| if dware |
of such sources by means of association initiatives, can easily go ahead for multiple quotation based selection |

‘process.‘ ‘ ‘ ‘ ‘

|

|

\

\

\

\

|

|

\

\

+

\

|

|

\

In additijon to this, association can take a more active role such as centralized procurement. This will reduge \ \
‘overall Qurchase cost, increase participation by bigger system integrators who have better technical capab‘ilities | |
‘and pasﬁ experience. Association can also develop draft contract with clauses on system specification and | | |
minimum performance requirement. This can be used as a reference point by MSMEs as they do not have |
|

\

\

\

\

|

|

\

\

\

T
|
|

internal capacity to prepare a strong legal contract.

\ | |
| | _ | I
® MSMEs endeavour to have green image | o |
‘Green iq‘nage is one of the major motivating factors for MSMES to go for solar project installation. This ‘is | |
‘majorly applicable for MSMEs who have multinational c‘lients and the motivation of green energy is driver‘l by |
the purcilasing behaviour and/or contractual requirement of these clients. B S Apparel and HiLife Labeis are
motivatéd to have export-oriented textile business located at Tirupur cluster and both of these compaﬁies‘ are |
motivated to go solar in order to keep green image. Thislis a sound indication of how procurement behaviour of |
la large corporate affects the decision making of its suppliers. Large corporates can prefer suppliers whp have |
renewable targets. This step will be a good starting poinf with an ultimate objective of attaining green supply |
|
|



\ \
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‘o MSI\‘/IE Banking needs to go a long way | |
|
|
\
\
|
|
|
|
\
\
|
\

Currently MSME banking runs on the basis of rapport between client and the bank which has establish‘ed on the |

asis of ‘previous loan repayment history of MSME. This ‘WOI'kS well for the companies who are already ‘doi‘ng |
‘regular business with the bank however the new compaﬁies who seek loans, especially for non-business | |
requirerhent such as rooftop solar project, face challenges as banks perceive higher risk in this proposition. \
Infact, splar project with good rationale in terms of generation and tariff savings does not affect loan due | |
‘diligencg which is heavily reliant on promotor's existing business relationship with Bank and provision of‘ ‘
‘collaterﬁll. A key obstruction to several consumers is the collateral demanded by banks as security to finance the |
projects, since in many cases, the SMEs have their assets mortgaged for previous loans. Importance of collateral
and exisﬁting business relationship is so much that banks do not give much weightage to technical feasi iliky |
which rdises question on current due-diligence process of banks. As per our discussion, banks do not Have! |
finternallcapability to assess rooftop solar loans as well hence some training program in this direction will surely|
help in lpan assessment. \ |

|
In addition to lack of training, local branches also do not have specific marketing and promotional effdrtsto |
~ increas¢solar loan credit growth. In current times when/solar projects have strong value proposition dueto | |

‘tariff sayings, AD benefits and green image, banks shouyd put more resources in actively promoting so}ar to
their cliﬁzntele.



- 7. Appendix

7.1. Methodology of The Assignment \ |

|
|
ISince PWC has been engaged by GIZ earlier in conductiné the assessment study of potential and assessﬂng the |
lavailability of finance in the selected clusters of Bhiwadi, Aurangabad and Gurgaon, the team had hands-dn |
experience working with MSMESs and analysing the need for solar rooftop PV in the MSME sector. In the current |
‘assignrqent, PwC followed a bottom-up approach to prepare the case studies for the best possible SME‘ un}ts |
‘where s?lar rooftop PV is installed. The methodology ust in the assignment is represented below: |
|
|
\
\

.

! ; \ .
FPVERA M Approach of the assignment | o
.

||

Case study prgparation of the MSME on the basis of site
************* —visitand stakeholder discussions — — — — — — — — — — — — — —

Stakeholder Discussi

ons with unit owners, banker, industrial |
consultation association and system integrator ‘

\

\

\

\

\ Identification of Identification of industrial associations on the basis| of

Y Vet

‘ Identification of industrial clusters in the .

‘ Cluster identification selected states on the basis of rooftop solar L
project activities and information availability

R ——————————————————— . —

\
\
\
\
| |
| industry association stakeholder discussions and desktop research |
\
\
\
\

State selection

Methodology of case study preparation \ \

PPwC team prepared major sections to be covered in case study, which included MSME details, rooftop solar
‘project inormation, motivation of installation, project ?xecution, financing of the project, major chalanges
and finally PwC analysis, which covers salient aspects of the case study. The broad flow of case study

preparation is shown below:

\ | |
° Iqentification of rooftop solar project foT case study preparation |

G{Z,SIDBI and utilizing PwC network in industry. ‘ ‘

° Sqte visit to assess installation and execqtion of the solar project o

|
|
C team identified solar project on MSME prem%ses after discussions with stakeholders such a? |
|

PYVC team visited solar project site to gather genelw‘al plant information such as workmanship, ropf—}ype,
qounting structure, pictures etc. | o

e Dijscussions with stakeholder | I

K Unit owner: PwC team met with unit owners to understand their motivation of installatioq, ‘
| experience with banker, system integrator aﬂnd distribution utility, EPC selection and any rPaj?r

| challenges faced during the project. | o

| e System integrator: We met system integrators to collect technical information related to

|

|

|

|

|

|

|

|

r

|

|

\’ | |
St e et T 1 T T T

| |

\ \

installation, electrical work andoperation & maintenance.



!
\
\
\
- - - - — .+ — =

7.2. Q‘uestionnaires

- L ———— == 4 — — + —

e Banker: We met with project financier to understand their overall outlook on rooftop solar lending,

loan due diligence, risk perception, general loan terms, marketing initiatives and training broérams‘

of staff for solar credit growth. \

level efforts to promote solar power, expectations from government and financiers, challenges and |

\
\
s Industry association: PwC team met industrial associations in the clusters to understand cluster |
\
| any cluster level initiatives to increase awareness of solar power. | \

|
7.2.]. S. N. Metallurgical Associates, Aurangabad

Table 28

2 | Unit owner & Contact Details |
3 Type of Industry
4 Products ‘
5 | Address |
6 | Nodal person details |
7 Roof ownership
8 | Website (if any) ‘

—SN-Metallurgical- Associates— — — _

Shyam Choudhari
SSI Service Industry

Heat Treatment Service Provider ‘

Ravindra Allat |
Self

Website (if any)

!
\
\
\
- -4 - — - — — —

Geographical coordinates

| |
2 | System size (kW) ‘
3 | Rooftype |
4 | Orientation |
5 Type of MMS (material, tracking)
6 | Orientation &tilt |

1 | DISCOM |
2 Connection Type & Voltage (kV) \
3 | Grid Availability (%) |
4 | Connected Load (kW) |
5 Machinery/Load details
6 | Transformer (kVA) |
-7y = = = = = = = |
|
|

19.85, 75.32
100 KWp
Truss structure
North to South
Shed

No tilt

Maharashtra
H.T.

100%

1300 KW
900 KW

980 KVA



7 Annual Solar Generation (kWH) 1,170,000

\
8 ‘ INR 8.5/unit
\

Energy Charges

9 Backup Source Details DG set

10 |  Module Type & Make Trina, Multi crystalline

11 | Inverter Type & Make Fronius, Eco 27.0-3-S type
12 | Works Start Date 06.06.2016

\
13 Commissioning Date 01.08.2016

| 1 | Business Model (Capex/Opex/Leased) | Capex o |
| 2 | Mode of Metering (Net/Gross) | Net Metering applicable | |
| 3 | Installation Date | 01.08.2016 | |
| 4 | Government Incentive Details (subsidy, rebates, tax No subsidy, 80% depreciation in first yéar | |
| |  exemption) | | |
| 5 | Liaising Contractor | Reylon Solar Private Limited | |

— T T 171 T SystemIntegrator Details & Experience  ~ |~ ~ReylonSolarPrivate Limited~ — — | | | — —
| 2 | Issues faced post commissioning & rectification time  No issues till now | |
| 3 | Commissioning support by equipment manuf:‘:\cturer 5 years o |
4 Demonstration effect of solar plant Ygs. M.r Ashok 'Kgl'e installed‘?oo kw pr?ject at
his unit after visiting the facility
| 1| Mode of execution (Turnkey/Multiple contract%) Turnkey | |
| 2 | Player participation & procurement stages | 4 quotation from EPC players | |

1

By system integrator |

\
\
\
\
\
\
I e e e e T
\ \
| |

O&M Agency

No spare parts (Cleaning once a week, ‘shaL‘npoo

2 }
cleaning once a month) |

Major O&M activities & spare support



otal Project Cost

————— 7.2.2. _Ashapura Engineering Private Limited, Aurangabad ~ — — [ | | _
| | | |

2 Mode of funding Non-recourse o
| 3 | Financing Bank | SIDBI L |
| 4 |  Approved amount & lending terms | 85% loan amount at a rate of 9.5% perfanqum |
\ 5 | AD availed | Yes || |
| 6 | Repayment record | Good |
7 Payback (Project & Entity) 6 years
| |
\ \

Table 29

Name of MSME Ashapura Engineering Pvt. Ltd.

Unit owner & Contact Details Mr. Sachin Sheth

Auto component

Products

\
\

3 | Type of Industry
| Auto components
|

Terminus,, Waluj, MIDC, Aurangabad,
Maharashtra 431136

\
|
\
|
4 - — — —
|
1
\
\
\
|
|
|
|
\
\
|
|
|
|
\
\
\
|
|
|
|
|
|
\
l
|
|

\ |
6 | Nodal person details Mr. Sachin Sheth |
7 | Roof ownership Self |

| \
8 | Website (if any) NA

Geographical coordinates 19.826875, 75.245328
2 System size (kW) 40 kw
3 | Roof type \ Slope in the north | \
5 |  Type of MMS (material, tracking) | Fix || |
6 | Orientation &tilt | South 20 Degree o |

=

1 DISCOM

2 | Connection Type & Voltage (kV)

!
\
\
\
— - 4 — —
\
|
\
\
\
\
\
\
\
\
\
\
\
\



rid Availability (%)

Connected Load (kW)

Machinery/Load details

Transformer (kVA)

Annual Solar Generation (kWH)

Energy Charges

Backup Source Details

Module Type & Make
_Inverter Type & Make

Works Start Date

Commissioning Date

General System Design

Business Model Motive of installation (savings[
environment, tax cuts, etc)
|
|

Business Model (Capex/Opex/Leased)

Government Incentive Details (subsidy, rebates, tax
exemption)

Regulatory Procedures
Net metering status
Application Date
Installation Date

Government Incentive Details (subsidy, rebates, tax
exemption) |

Feedback on regulatory processes, governmerpt
support & nodal agency role |

Liaising Contractor

System Integrator Details & Experience \

Issues faced post commissioning & rectificatioh time

Commissioning support by equipment manufgcturer

75 kW

70 KW

T00KVA

42048kWh

7.68/kWh

No backup

REC 335w Twin Peak
40kw 3 phase Growatt -
Feb 2017
March 2017

South Facing Elevated

Savings in electricity bill

Capex
Net meterin

Not applicable

Net metering application
Net metering obtained
10/02/2017

14/4/2017

Tax Exemption

Skaleup Energy Solutions Pvt Ltd

AEPL faced challenges in obtaining net‘meFering
and currently there are net-metering
reconciliation issues as well. ]

Skaleup Energy Solutions Pvt Ltd
Lack of MSEDCL support in metering

Yes




Feedback on best practices and challenges du#ing

execution

Demonstration effect of solar plant

Structure work at site to have south faéing‘

arrays is a good practice to achieve better CUF.

Many unit owners in the cluster visited‘ theJ

rooftop solar project, however none has gone

ahead with the RTPV yet.

Mode of execution (Turnkey/Multiple contracts)

Learnings & Issues (if any)

AMC cost
Major O&M activities & spare support

Role & training of unit staff for solar plant O&

|
M

Turnkey

No issues as such.

1000/KW

Yes

Yes

Lots of hassles in paperwork. AEPL did not have

good experience with third party which was
handling loan related paperwork for SBI

| 1 | Total Project Cost | 23.60 Lakhs
— — — — 1T —2+ —Modeoffunding — — — — — — — | — — —DebtEquity- — — — — — — |/ | —
‘ 3 | Financing Bank ‘ State Bank of India
| 4 | Approved amount & lending terms | 17.48 Lakhs
5 AD availed Yes
| 6 | Savings | Savings in electricity bills
\ 7 | Payback (Project & Entity) | 5years
\ | |
\ 8 |  Feedback on loan appraisal & application prodess
\ |
| |

Table 30

— - 4 - —— — =

1l

Name and location of the bank branch: SBI Aurangabad

Applications received for rooftop solar prbjects in MSME:3 applications received so far in solarl

domain; Shivam industries - 100 kW ,Ashppura - 40 kW, Rucha industries is under discussjon p‘or 2

MW project

Applications approved : 2 (Shivam indust

\
ries

- 100 kW, Ashapura - 40 kW)



\ Total rooftop solar portfolio in capacity &lvalue of the branch: Approximately 80 Lacs expo%uré for
\ cumulative solar capacity of 140 kW. ‘ ||

5 Rooftop solar lending products: SBI- World Bank programme \

‘ Varies with project and promotor ‘ ‘

\
| General loan terms in rooftop lending i.el interest rate, repayment period, moratorium petiod!
\
| Loan due diligence: | |
Does the bank has specific guidelines?- F?r loans more than 1 crore, Lender engineer servﬁces‘are
taken.
Due diligence is carried out at branch levél or corporate office level? - Branch level |
Any third party assistance for due-diligenFe purpose, details if any: For loans more than 1 crore,

\

| . .

‘ Lender engineer services are taken. ‘ ‘
\

General time taken in from application receipt upto disbursal: 3-4 weeks

\
Risk perception of bank towards lending i‘n rooftop solar space: ‘
|

10 Bank's perspective on lending to MSME: Bank is quite proactive for RE loans but collateral is
required from the client. | |

| Major constraints/challenges in loan disblrsal to RTPV projects: |
\ No internal capacity to assess technical aspects of the loan. |

Major loan product marketing initiatives: [No separate initiative at branch level to promote fooftop
loan project | |

SBI head office organises training in Delhi. A training was conducted by TERI on the similar lines.
SBI Aurangabad people also attended thd training. |

|
13 Any internal initiatives for financing of soiar projects: capacity building/ workshop/ trainin etc‘.

|

|

3

BS Apparel, Tirupur | |

| 1 ‘ Name of MSME ‘ BS Apparel o
| 2 | Unit owner & Contact Details | B. Vijayaragavan L
| 3 | TypeofIndustry | Export Unit |
\ 4 | Products | Hosiery Garment Export |
5 | Address | 23-27, SIDCO, Mudalipalayam, Tirupur! |
| 6 | Nodal person details | B. Vijayaragavan .
7 Roof ownership B. Vijayaragavan
| 8 | Website (if any) \ www.bsapparelindia.com ||

11.043331, 77.312633

[ 1 Geographical coordinates

\ 2 | System size (kW) 102 KWp




N =

13 |
12 |

Building Height
Roof Type

Roof Area (m2)

Orientation

Type of MMS (Material, Tracking)
MMS nos.
Shading in Array Area

Orientation & Tilt

DISCOM

Connection Type & Voltage (kV)

|

|

Grid Availability (%) |

Connected Load (kW) |

Machinery/Load details

Annual Solar Generation (kWH) |

Annual Grid Consumption (kWH-Export & Impprt)
Energy Charges |

Backup Source Details

Module Type & Make

Inverter Type & Make

Works Start Date

Commissioning Date

General System Design

Business Model (Capex/Opex/Leased)

Motive of installation

Mode of Metering (Net/Gross)

Installation Date

Regulatory Procedures

\
\
\
\
\
PPA Details \
\
Liaising Contractor |

\

|

|

20 feet
Flat
3048

North to south (seasonal tilt structure
120 and 300)

MS square pipe (galvanised)
42
Nil

Tilt

TEKIC
415V

100%
112 KW
112 KW
1,45,000
1,45,000

Jinko, Polycrystalline
SMA - String
01.03.2015
01.04.2015

South Facing Elevated

Capex
Savings
Gross
01.04.2015
TEKIC PPA
Not Required

Sun Capture

I
|
|
I
T 2 qilts at
|
[
|
|
|




System Integrator Details & Experience

2 Demonstration effect of solar plant

1 Mode of execution (Turnkey/Multiple contract!)

2 Player participation & procurement stages

1 | Total Project Cost

2 | Mode of funding
\
3 | Financing Bank
4 | Approved amount & lending terms

6 | Repayment Record
7 | Payback (Project & Entity)

7.2.4. Hilife Labels, Tirupur

Sun Capture (2 Years)

Good

urnkey

70 lakhs
Recourse
SIDBI

85% of the project cost, 5 years repayment
period and 13% interest rate

Good

\
\
6.97 years |
\
\
|

e

- 4 - ————— —

1 ‘ Name of MSME ‘
2 | Unit owner & Contact Details |
3 | Type of Industry |
4 | Products |
\ \

5 |  Address \
| |

6 | Nodal person details |

I - -

\

|

Hi-Life Labels

|
Mahendran L
||

Textile
Labels for Clothes |

218, PaIIadamKunnangalpalayamPirivd, Mbin St,
NP Nagar, Veerapandi, Tirupur, Tamil Nady
641605

Mahendran

_




R

7 Roof ownership HI- LIFE LABLES
\ | \

|
| 8‘ Website (if any) | www.hilifelabels.in I |

1 Set of Aluminum

N 713¢ 7Sh;jingin§rregarga 777777

| 1 | Geographical coordinates | 11.05, 77.32 | |
‘ 2 System size (kW) ‘ 40kW + 35kWp + 20kWp | ‘
| 3 Building Height | 30 Feet | |
\ 4 | Roof Type | RCC with Metal Sheet Raising || |
————‘——5—‘ —Roof Areatm2)— — — — — — — — ‘——40(% ———————— [
| 6 | Orientation | South Slope I |
7 Shadow free area (m2) 670
| 8 | Rough layout | o |
| | ' . | On the Concrete Gl Vertical Structure, | |
9 Type of MMS (Material, Tracking) Aluminum Profiles on the powder quoted Metal

| | | Sheet o
‘ 10 ‘ Orientation & Tilt ‘ Towards South, 8-10 Degree ‘ ‘
| 11 | Pitch | As per Module Pitch | |
| 12 MMS nos.

|

|

|
|
\
1 Set of GI Structure |
\
\

14 Array area pictures Enclosed

Connection Type & Voltage (kV) 415V

Grid Availability (%) 100%

Connected Load (kW) 100kVA
Machinery/Load details Ask consumer

Transformer (kVA) Ask Consumer

N o o AW

\
|
|
|
e

|
]
|
|
|
\
|
|
|
|
|
\
|
|
|
|
|
\
|
|
|
|
|
\
|
|
|
|
_
\
|

Annual Solar Generation (kWH) 138900

[ee)

\ \

\ \

\ \

\ \

\ \

\ \

| |

| \

Annual Grid Consumption (kWH-Export & Import) Captive Consumption No Net Meterin%
NA |

\
\
\
\
\
\
|
\
\
Energy Charges |
\

Backup Source Details DG |

Monocrystalline& Polycrystalline, Renesola

Module Type & Make EMMVEE

|

\

|

\

|

|

|

\

|

\

T

|

|

\
w0
1 DISCOM TNEB |
|

|

|

\

|

\

|

|

|

\

|

\

|

'

|

|



12
\ 13\
\ \
\ \
I
\

15 |

Inverter Type & Make
Works Start Date

Commissioning Date

General System Design

tring, Refusol

35kWp 2012
20kWp 2013
40kWp 2015

In the same year

T I

o A WN

~

Motive of installation (savings, environment, tax

cuts, etc)

Business Model (Capex/Opex/Leased)
Mode of Metering (Net/Gross) ‘

PPA details (developers, offtake, structure, rate,
security, tenure)

Regulatory Procedures

|
|
Net metering status |
Application Date |

|

Installation Date

making product for most of the MNC's
—minding-of-Global warming— — — '—'— — — — — —

Capex

Captive

exemption)

|
Liaising Contractor | NA
Feedback on regulatory processes, government NA

support & nodal agency role

System integrator details & experience
Quality (Observation on site visit)

Civil

Electrical work

Structural work |

Solar Corona Energy Pvt Ltd, 4 years

Yes frequently

Good

Good
Good

Issues faced post commissioning & rectification time DG Synchronization

Commissioning support by equipment manufacturer  YES

Feedback on best practices and challenges during execution  Very Effectively done

Pictures of installation

Demonstration effect of solar plant

Enclosed

Yes Good

‘anq also

Under Green Energy Concept as they are |

__Government Incentive Details (subsidy,Lebate?rtaxf NA L

\
|
\
\
\
\
\
\
\
\
-+
\
\
\




1 | Mode of execution (Turnkey/Multiple contracté)

Turnkey o |
| 2 | Player participation & procurement stages | Very Effectively = |
| 3 | Performance benchmark & security in contrack Very Effectively ] |
| \ \ | \

4 Misc. contract terms (payment terms, mode, defect NA
| | liability, etc) | | |
| 5 | Learnings &issues (if any) | ] |

| 1 | O&M Agency | Consumer Own | |
. _ _ 21 _AMCcOSt . _ _ _ _ _ _ _ _ . NA 1 _ _ 1 _
| 3 | Major O&M activities & spare support | Consumer Own ] |
| 4 | Performance benchmarks | NA ] |
| 5 | Role & training of unit staff for solar plant O&l\‘/l As per customer request Solar Corona‘will‘ ‘
\ | | provide || |
| 6 | O&M manager | NA | |
| 7 | Maintenance of O&M logs & manuals | Consumer Own | |
| 8 | O&M learning & issues | NA o |

T T T T otal Project Cost | Rs.95.00 Cumulative | T a

| 2 | Mode of funding | Term Loan I |

\ \ \ | \

| 3 | Financing Bank | UBI L |

\ \ \ . \

\ | \

| 1 ‘ Name of MSME ‘ Sharma Industries o |

| 2 | Unit owner & Contact Details | Praveen Sharma L |

| 3 |  Type of Industry | Manufacturing & Export Unit | |

\ 4 | Products | Contemporary furniture, giftware, accelssoties |

| | | in wrought iron and wood I |

‘ 5 ‘ Address ‘ G-115, C, M. I. A., Phase 2, Basni, ‘

‘ ‘ ‘ Jodhpur-342005, Rajasthan |

| 6 ‘ Nodal person details ‘ Praveen Sharma ‘
- T T e e T

\ \

| |



R

7 Roof ownership Praveen Sharma
\ | \

\
‘ 8‘ Website (if any) ‘ www.sharmaindustry.com | ‘

Geographical coordinates 26.233047, 73.005512 and 26.218897, 72.%96082

2 System size (kW) 66 KWp ||
| 3 Building Height | 8 meter | |
\ 4 | Roof Type | Metal Sheet, Slant roof || |
- - - - L —5—‘ —Type of MMS (Material,Frackingy — — S P “Aluminivgm— — — — — — — S

|

\

|

\
11 piscom | JDVVNL e |
| 2 | Connection Type & Voltage (kV) | HT, 11 kV | ‘ |
3 Grid Availability (%) 100%
‘ 4 Connected Load (kW) ‘ 150 HP | ‘ ‘
| 5 | Annual Solar Generation (kWH) | 97,921 | | |

1" 76T "Annual Grid Consumption (kWH- Importy ~ |~ “162500 I e e

| 7 | Energy Charges | INR 6.5 Rs/KWh o | |
| 8 | Module Type & Make | Trina, Polycrystalline (TSM -315) . | |
| 9 | Inverter Type & Make | Zeversolar - | |
10 Works Start Date June.2016
| 1" | Commissioning Date | August.2016 | | |

|

|
| 1 | Business Model (Capex/Opex/Leased) | Capex o |
| 2 | Motive of installation ‘ Savings | ‘ ‘
| 3 | Mode of Metering (Net/Gross) | Net Metering || | |
| 4 | Installation Date | August 2017 | | |
| 5 | Government Incentive Details (subsidy, rebateg,tax Accelerated Depreciation . | |
\ | exemption) | || \ |
6| PPADetails | NA o |
7 Regulatory Procedures

- T T - = T T

| | | | |
| | [ | |



8 Liaising Contractor Pioneer Power Systems

e L e

System integrator details & experience Pioneer Power Systems

2 Issues faced post commissioning & rectification time  Yes frequently
| 3 | Quiality | Good L
‘ 4 | CivilWork ‘ Good |
‘ 5 Electrical Work ‘ Good |
1 e _structuralwWork | DGSynchronization | |
| 7 | Commissioning support by equipment manufgcturer YES o
| 8 | Pictures of installation | Attached |
| 9 | Demonstration effect of solar plant | Yes Good -

| 1| Mode of execution (Turnkey/Multiple contracti) Turnkey o

— — — — 1 —171T —O&MAgency — — — — — — — — |— — Selfr — — — — — — — — |— | —

2 | Performance benchmarks | NA |

52 lakhs

\
\
\
\
\
\
\
|
\
\
\
\
\
\
e e e e
\
|

Total Project Cost

2 Mode of funding Non-recourse
3 Financing Bank Canara Bank
4 Approved amount & lending terms 39 Lakhs, 9.5% Interest, 8 Years term
5 AD availed Availed
6 Financing Bank Good
Payback (Project & Entity)

|
\
\
\
\
\
|
7 | Total Project Cost
\
|
|
\
|
\



- = = — % -t - - - = - = = = |- - = - - - = - = = = — \— \ —
7.2. ? 2 x 33 kW solar rooftop project, Sharma Industries, Jodhpur

| 1 Name of MSME | Sharma Industries | |
\ 2 | Unit owner & Contact Details \ Praveen Sharma (Mob: 8046031654) | | \
| 3 | Type of Industry | Manufacturing & Export Unit ] |
| 4 | Products | Contemporary furniture, giftware, acce‘sso‘rles |
\ | \ in wrought iron and wood o |
5 | Address | G-115,C, M. I. A, Phase 2, Basni, | |
[ \ \ Jodhpur-342005, Rajasthan | \
L 76 | 7N(Ealger_<£n <1etai|3 777777 | jraleeEShﬂmi 77777 R
| 7 | Roof ownership | Praveen Sharma || |
| 8 | Website (if any) | www.sharmaindustry.com . |

E

Geographical coordinates 26.233047, 73.005512 and 26.218897, !2.!96082

|
\
|
\
|
|
| 2 | System size (kW) | (33+33) KWp . | |
3 Building Height 8 meter
| 4 | Roof Type | Metal Sheet, Slant roof L | |
— — — — 1T —5+ —RoofArea(m2)— — — — — — — — |— — 2506 — — — — — — — — | T — — T —
\ 6 |  Orientation | South/E-W facing | | |
| 7 | Type of MMS (Material, Tracking) | Aluminium | | |
| 8 | Orientation & Tilt | South Facing, 25° | | |
|
\
|
\ 1 | DIScom | JDVVNL | | \
| 2 | Connection Type & Voltage (kV) | HT, 11 kV ] | |
| 3 | Grid Availability (%) | 100% - | |
4 Connected Load (HP) 140
‘ 5 ‘ Transformer (kVA) ‘ 150 | ‘ ‘
| 6 | Annual Solar Generation (kWH) \ 1,12,000 || | |
\ 7 | Annual Grid Consumption (kWH-Export & Impbrt) 1,70,000 || | |
| 8 | Energy Charges (INR/kWh) | 6.50 ] | |
| 9 | Module Type & Make Trina, Polycrystalline (TSM -315) I | |
10 Inverter Type & Make Zeversolar
- T T 0 T T
| | | |
| [ | |



11 | Works Start Date | Jul 2016 ] |

12 Commissioning Date Aug 2016

T

Business Model (Capex/Opex/Leased) Capex
2 Motive of installation Savings
‘ 3 ‘ Mode of Metering (Net/Gross) ‘ Net Metering | ‘
| 4 | Installation Date | Sept 2016 || |
L 75l JSOALerrlmenllm:enth/eDetajls(subsidy,LebaLeE,iaxf _Accelerated Depreciation . . __ N e N S
[ \ exemption) \ | \
\ 6 |  PPADetails | NA . \
| 7 | Regulatory Procedures | | |
| 8 | Liaising Contractor | Pioneer Power Systems | |

| | Pioneer Power Systems, 15MW+ Rooft&p §o|ar;

|

\

|

\

|

|

|

\ \ \
| 1 | System integrator details & experience | 200MW+ Utility Solar Projects | | |
\ 2 | Issues faced post commissioning & rectificatioh time ~ Good | | |

- T 3T Tquawy 7 Good == T - - T

| 4 | Civil Work | Good . | |
| 5 | Electrical Work | Good | | |
6 Structural Work Good
‘ 7 Commissioning support by equipment manuf@cturer Good | ‘ ‘
[ 8 |  Pictures of installation \ Attached | \ \
| 9 | Demonstration effect of solar plant | Good | | |
|

\

|

| 1 | Mode of execution (Turnkey/Multiple contractﬁ) Turnkey L | |
| 2 Player participation & procurement stages ‘ Based on recommendation and technigal ‘ ‘ ‘
|

\

1 | 0&M Agency Self | |

2 Performance benchmarks Annual generation of 1500kWh/kW

T
|
|

\
|
|
|
S -

|
]
|
|
|
\
|
|
|
|
|
\
|
|
|
|
|
\
|
|
|
|
|
\
|
|
|
|
_



Total Project Cost 52 lakhs

\ \

2 | Mode of funding | Non-recourse |

3 Financing Bank Canara Bank

4 | Approved amount & lending terms | 39 Lakhs, 9.5% Interest, 8 Years term |

5 | ADavailed | Availed |

6 | Repayment record \ Good \

7 | Payback (Project & Entity) | 7 Years |

\ \ \
7.2.7. Somu Industries, Bangalore | |

12.51N 77.34E

Geographical coordinates

| | |
2 | System size (kW) \ 50kW X 2nos \
3 | Building Height | 20ft |
4 | Roof Type \ Metal Sheet (industrial) \
5 | Roof Area (m2) | 1200Sq Mtr |

6 | ~ Orientaton | ~ 1.North5°C 2.South7°C | -

7 ! Shadow Free Area (m2) 1200 SgMtr
8 | Type of MMS (Material, Tracking) | Aluminum Rafters |

1 ‘ DISCOM ‘ BESCOM ‘
2 | Connection Type & Voltage (kV) | 415V |
3 |  Grid Availability (%) | 90% |
4 | Connected Load (HP) | 13kW, 5kW |
5 | Machinery/Load details | Lighting Load |
6 | Annual Solar Generation (kWH) | 81,200 kWH per system |
7 Annual Grid Consumption (kWH-Export & Import) Export 81,200kWH, Import 2,880kWH
8 | Energy Charges (INR/kWh) | 4.90/- Per Unit |
9 | Module Type & Make ‘ Mono crystalline, HHV Solar -HST 310M
10 | Inverter Type & Make \ String inverter, SMA STP 20000TL-30 |
11| Works Start Date \ 2 May 2016 \
12 | Commissioning Date | 25th August 2016 |
S e o

\

|



ode of Metering (
| \
| 2| Security, Tenure)
| 3 | Net metering status
4 Application Date
\ 5 | Installation Date

1 System integrator details & experience Global Energy Solutions

1

O&M Agency Global Energy Solutions
| 2 | AMC cost | I ‘
\ | | | |
\ 3 Major O&M activities & spare support \ gﬂc)o:nuelitglresaglgg,;l;spectlons i cables‘& \ \
| 4 | O&M Manager | Mr. Dharani . |
\ \ \ ] \
\ \ \ . \
‘7.3. BL‘ief rooftop solar policies for the select‘ed states - |
- - - T - T - - - - - - - - - - - = - - - - - - - - - = = = I

7.3.]. Rajasthan

below.

et Metering

50kW and at Rs. 7.08/- for 2nd 50kW
Connected to the Grid since 1 year

\
|
| 10 March 2016
\

Started on 2nd April 2016

1 M Net/Gross) N

\
PPA Details (Developers, Offtake, Structure, Ra‘te, PPA with BESCOM at a tariff of Rs. 9.56 for 1st

Rajasthan receives maximum solar radiation intensity in the country and is therefore, one of the leading

solar‘ energy hubs in India. The State Government of Rajasthan instituted the Rajasthan Solar Eneray P?licy
in 2011 catering to solar rooftop, off-grid and ground-mounted solar plants. The policy was revised in 2014
and ﬁajasthan Renewable Energy Corporation (RRECB is the nodal agency implementing the policy. Ke
features of the financial, technical and regulatory asﬁects of the revised 2014 solar policy are highliéhtéd

y

| Regulatory body involved
| Meterihg

\ Capaciiy limits

RREC
Net/Gross
1 klwp to 1 Mwp

LT éingle Phase-Rs200, LT 3 Ph- Rs 500
HT{11KV-Rs 1000, HT-33Kv-Rs 2000
Security Deposit for Solar PV plant

° Igomestic - Rs 100/kW

® Non Domestic and others - Rs. 200/kW

Thé amount of security for Eligible Consumer other than the
owner of the premises, shall be double of the amoupt as

mentioned above.
Thé security deposit shall not bear any interest



| Type of metering

|

|— |

| LT fingle Phase-Rs200, LT 3 Ph- Rs 500 o
HT-11KV-Rs 1000, HT-33Kv-Rs 2000

| Sedurity Deposit for Solar PV plant |

| ° Qomestic - Rs 100/kW |

Application fees ° l\‘lon Domestic and others - Rs. 200/kW o

|
\
\
\
The amount of security for Eligible Consumer other than the
| owher of the premises, shall be double of the amouht ak |
| mentioned above. | |
| Th? security deposit shall not bear any interest o |
Timeframe for commissioning Within 180 days | \
| Thé cumulative capacity to be allowed at a particular | |
Distriblftion transformer capacity dijtribution transformer shall not exceed 30% of th? caPacity |
of the distribution transformer
|

Th«l: maximum Rooftop PV Solar Power Plant capacitg/ to‘ be |

Sanctio‘ned load constraint installed at any Eligible Consumer premises shall not belmore |
‘ thqn 80% of the sanctioned connected Ioad/contraci{ demand ‘

Special‘ provisions No‘ne
Bankinﬁ Exe‘mpted
WheeIin charges Ex?mpted

I
[
I
EIectriﬂity duty Exefmpted L
|
| | I

I

7.3.£. Gujarat |

Gujarat launched a solar energy policy in 2009 and achieved a cumulative capacity addition in excess o% 1,000
MW. Gujarat Energy Development Agency (GEDA) is {he state agency that oversees renewable ener |

solarlenergy installations in the form of solar rooftop, off-grid and ground mounted plants. The policylalso
details out sector-specific schemes, pertaining to domestic, captive, commercial and industrial use; |
Spec%fically for solar rooftop installations, industrial, commercial and other consumers shall be prqvidFd
with two options for contractual arrangement as a part of promotion for rooftop solar systems:

\ \ |
° | Type 1: shall utilise only the 'energy' attribute pf the generated solar energy from the rooftop‘ solﬁr PV

| system, and not utilise the 'renewable' attribufe for RPO or REC. L
° | Type 2: shall utilise both the 'energy' as well a? the 'renewable attribute' of the generated SO]FI |

energy.

\
\
\
\
|
|
\
/ ] et | . o are hibttlotted
Key features of the financial, technical and regulatorY aspects of the revised 2014 solar policy are hlﬁhllghted
below. | |
\ \ \ \

\

\

|

|

|

\

|

|

Policy features |

|
. E \

ReguIaTory body involved GE‘ A ‘
MeteriTg Ne"c |
|

\

Capaciﬁy limits 1 k‘Wp to 1 MWp

| Bi-directional meter of same accuracy class as the |
Consumer's meter existing before installation shall be used.

ForJ captive consumption and commercial and indus{rial of
\ Type 2, ABT-compliant meter must be used




° Fiesidential and Government
Net import: Consumer's existing tariff shall apply

Net export: Any surplus energy generated and expoFted‘ after |
adjustment of consumption at the end of the billing|cycle |
sharll be purchased DisCom at APPC rate

° ﬂaptive consumption

\
|
e Not applicable for self-consumption
I Any surplus solar energy not consumed by éongumer |
| as per Energy Accounting shall be purchased (ajat |
| APPC rate if the renewable attribute on sola energy |
is given to DisCom. (b) 85% of APPC rate if renewable

‘ attribute is not given to the DisCom. | \
\

|

\

\

e Type 1 |
Net import: Consumer's existing tariff shall apply | |

Net export: Any surplus energy generated and expow’ted‘ after
adjustment of consumption at the end of the billing cycle will
- - - - - bg\purchaseQDisComatAPlIraIe [ P B B R

Sanctidned load constraint Redidential and government consumers - Up to a maximum
| of 50% of Consumer's sanctioned load. |

Special|provisions | |

\ |
\ \
\ \
| \ e Residential and Government Consumers -Not appiicakﬁle -
\ N Banking of energy shall be allowed within one billing gycle |
| Banking of the consumer. |
\ |
\ \
\ \

|

| ° ITdustriaI and commercial consumer- Type 1 ]

Wheelipg charges ° Iﬁesidential and Government Consumers -Not app%icakfle

e For projects not under REC - 50% of wheeling charges as

| | ° FBr projects under REC - Wheeling charges as appiicaﬂ)le to
DN — T - — — — T T — — — — —| = Open access consumers — — T T T T |—1— T — —

applicable to Open access consumers

| Electridity duty Exémpted |
| com | 100% retained by the Consumer ||
| | | .
\ \ |

| | |

7.3.3. Tamil Nadu \ |

|

|

|

| Tamil Nadu State Government instituted the Tamil Nadu Solar Energy Policy in 2012 to achieve grid patity

| and generate 3,000 MW of solar energy through solar rooftop, ground mounted and off-grid installations.

| Specifically for solar rooftop sector, the Government‘proposed a generation-based incentive mecha}nis
(GBI) of INR2 per unit for first two years, INR1 per unit for next two years and INR0.5 per unit for the

| subsequent two years for all plants installed before 31 March 2014. Under this scheme, the government‘

| targéted a capacity addition of 50 MW in solar rooftof) space. Tamil Nadu Energy Development AutHori%y

| (TEDA) is the apex body governing the renewable enérgy program in the state. Net metering mechahism is

| available for solar energy projects however, net metering injection is not eligible for REC's in the state. Other|

| key ffeatures of the financial, technical and regulatory aspects of the solar policy are highlighted belpw.‘

\

Table 38 Policy features \

.
\ Regulafory body involved TEDA |
| Meteriﬁg Net |
|
.
[



| | | L |
= - = = = — = — = — — - ——— —— =+ — — + —

| Type of‘ metering Bi-lﬂirectional meter of same accuracy class as the | | |
TANGEDCO service connection meter or as specified by

\ | TNERC. |

| Tariff | If the import of energy by the consumer is more thah the

‘ ‘ export in a billing cycle, the net energy consumed has to be
billed by the Distribution Licensee as per the tariff in force
apﬁ;licable to that category of consumers. Export of energy in
exdess of the consumption of the consumer in a billing ¢ycle
sheTII be carried forward to the next billing cycle. |

energy shall be 12 months period from August-july. Car!
forlvard of energy will not be allowed to the next settlemhent

\

|

|

| Thi settlement period for final settlement of net metereis
\

| peqiod in the following year. I

‘ INR 100. The eligible consumer will bear all costs related to

Registrﬁtion fees setting up a photovoltaic system including metering and
intérconnection costs. The eligible consumer has to bay‘the
77777 Applicationfees ~~ actual cost of modifications and upgrades to the service/lline | |

| required to connect photovoltaic system in case it is‘reqyired. |

Above 112kW At HT/EHT level L
\ \ .
Rorftop solar/solar systems shall be restricted to 30‘% of the

distribution transformer capacity.

\ Up{o 4 kW 240V - single phase or 415V - three |

| | phase at the option of the ansIJmer |

LT connectivity Above 4kW and 415V - three phase L |
| | |

|

\

|
\
\
\
\ | upto 112kw
\
\
\
\

power from projects of self-consumption/sale to utility

- - - -+ -+ - - - — - — — — — — — <10kWp— — — — 240— — — — — — |—|— + — — —
| Power evacuation for rooftop PV projects 10 kWp to 15 kWp 240"/ 415" . |
| | 15kWp to 100kWp 415" L |
\ \ \ | \
| | >1 ?0 kWp 11kV | |
\ \ \ . \
| | e Splar energy generators only have to pay 30% of the | |
| | transmission, wheeling, scheduling and system oqera%ion |

charges that are applicable to conventional power
| Special‘provisions generators | |
\ | e Exemption from Demand Cut to the extent of 100% of |
| | irpstalled capacity I |
| | ° S‘ingle window clearance | |
| Bankiné Banking for a period of 12 month commencing from April 1st, |
| | 20} 6 to 31st March o |
| WheeIin charges Ex?mpted | |
| Electridity duty Exemption of Electricity Duty for 5 years for using sqlar |
\ \
| | |
| | |

- T -

\ \
| |



7.3.4. Karnataka

Karnataka Solar Energy Policy 2011-2016 was released in 2011. The Government revised the policy and the

lates{ version Karnataka Solar Energy Policy 2014-21 came into effect to harness the estimated potential of
10 GW solar energy potential in the state. The state islone of the few that allow gross and net meterihg for |
solarlenergy-based projects.Some key features of the financial, technical and regulatory aspects of thelsolar |

policy are highlighted below.

m Policy features

| Regulatory body involved
\ |
| Meterir‘lg
\ \
\

\

Type of metering

\

\

\

| Capacity limits

\ \

\ \

‘ Registrption fees
\ |

\ \
| Applicqtion fees

e — o — — — — — — = = =

| Distribl‘Jtion transformer capacity

| Power evacuation

Special‘ provisions
|
|
|
|
|
|

Banhng

\ \
| Wheelihg charges

\ | \
\
|

KERC

Net metering (Non domestic consumers)

Gross metering (Domestic consumer) ||

Meltering shall be in compliance with CEA(installatioh and
opﬁsration of meters) regulation 2006, the grid code, ‘the‘
metering code and other relevant regulations issued by

KERC/CERC _ _ _ _ _ _ _ _ _ _ I~ I

The surplus energy injected shall be paid for by DISCOMs at a
tariff determined by KERC |

\
\
1 kW - 500 kW (Net metering) | |
In ﬁase the installed capacity of a solar plant exceedT 500KW, |
then the tariff determined for the megawatt scale will b
applicable to such plants. || |
|
\
\

e Upto and inclusive of 5kWp- Rs 1000; 2)Above 5kWp ahd
below 50kWp (67Hp/59kVA)- Rs 2000; 3)Above 50kWp (67Hp/

59I‘<VA) and upto 500kWp- Rs 5000 o
e Upto and inclusive of 5kWp- Rs 500 ; 2)Above 5kWp and

belbw 50kWp (67Hp/59kVA)- Rs 1000; 3)Above 50kWp (65Hp/ |
59KVA) and upto 500kWp- Rs 2000 || |

Power PurchaseAgreement on Rs: 260/- stamp papér— | — —+ — —

Solar rooftop PV systems with installed capacity of 50 kW and |
ab?ve shall be connected at 11 kV distribution syste[ns.‘ |

Evgcuation from 1 kW upto 5 kW installed capacity of solar
ro?ftop PV shall be at single phase 230 volts |

Evacuation from 5 kW upto 50 kW installed capacity shall be
at 3 phase 415 volts level ]

Deiemed industry status, exemption from obtaining Eollbtion
clearances ||

° Iianking charges 2% .

° daptive projects under REC mechanism - Monthly‘BaHking

\

\

|

\

|

\

\

e ESCOM shall pay at APPC rate to the company for the | |
banked energy remaining unutilised at the end of every \
\

|

\

\

\

|

\

gmnth

e Captive and Third Party not under REC mechanisn{ - \Aearly
Banking |

° E§COM shall pay at 85% of the latest feed-in tariff I
determined by Karnataka Electricity Regulatory
dommission for relevant category of RE power to the |
company for the banked energy remaining unutilised jat the
ﬁnd of the FY

Exeémpted

\
\
\
\
\
- =tz 4 - - - - — - - = = |- - - - - - = = = = = = [~ 4 — — 4+ —
\
\
\
\
\



. . == 4 — — 4+ -
‘Electrlutyduty Exe‘mpted o ‘ |

e 100% of gross proceeds on account of CDM benefwt arF to
e retained by the project developer in the first year

° Irl1 the second year, the share of distribution IicensLees ‘shall |
be 10%, which shall be progressively increased by [10%

\
\
\
\
| every year till it reaches 50% o

7.3.5. Maharashtra

Maha@rashtra Renewable Energy Policy was instituteq by the state government and is administered py |
Mah?rashtra State Electricity Distribution Company {.,imited (MSEDCL).

B oo

| Regula}ory body involved MS‘EDCL o |

| Meterir‘lg Ne¥ o |
77777 Typeofmetering ~ Netmeterconformingto CEAstandards | | | |

Capacity limits PV systems less than 1 MW are eligible ||

INRL1,000 for all DisComs except Reliance. In case of ‘Relilance,
Registriation e for|loads < 5KW the charges are Rs 500. ||

Applic1tion fees up of Rooftop Solar photovoltaic system excluding rr‘1ete‘ring
and interconnection costs.

Time frame for commissioning

The cumulative capacity of all Rooftop Solar PV systems
Dist 'b‘ tion transf it under net metering arrangements connected to a pérticlular
ISt w lon transformer capactty Distribution Transformer shall not exceed 40% of its|rated |

\ \
\ \
\ \
\ \
| | The Eligible Consumer shall bear all costs related to setting |
\ \
\ |
\ \
\ \

. - . - ity -~ - _
T = 7 capacty ==
| | e Exemption from Supervision charges for evacuatiqn | |
. . e Deemed industrial status
| Sipedkjprensiens ° E&emption from E-duty for captive power plants fdr 10
| \ years from the date of commissioning |
| Wheeling charges Exempted \
| Electridity duty Elektricity duty will not be levied for 10 years for soldr

‘ ‘ prqjects under this policy if power is for captive use ‘

\
\
\
\
\
\
\
\
\
\
\
\
I e e e e T
\
|
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