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| | FOREWORD o |

The Governmenl of India’s renewable ennlrg_-,- (RE) target of 175 gigawatt (GW) has led to an unplrmu‘dtnh:d | |
capacity addition in recent years. In the case of wind energy, the Government has not only set a t,a;-gét of b0 GW | |
but has also initiated competitive bidding, fesulting in significant decrease in the cost of wind energ). Chiving to |

these initiatives, pres:ently. India has Suﬂﬂ&'ﬁFﬂJ"}' achieved 71 GW of RE capacity as on 30 June 2018, | ‘ ‘
In India, wind energy has beena flag bearer- in the RE sector having 34 GW capacity, which is about ?8% Pf total | |
RE capacity. According to the MNational Institute of Wind Energy {NIWE), an autonomous body under the
Ministry of New and Renewalde Energy, wind power potential is estimated to be 302 GW at ‘lm‘-mmr Tl

height and hub heights of new wind machines are higher than 100 meters., | | |
\ . \ \

As in case of most natural resources, development of wind projects started in the 1990s and early 2000 and it
| | ook place at the best windy sites in 'E'amii‘Nadu, Gujaral and the other hilly regions. As a result, sr‘nalle‘r wind | |
| N turbines of lower capacity and efficlency viere installed at best windy sites. Now turbines are much‘higéer and | |

‘ N with enhanced efficiency which have to setlle for lesser windy sites. For effective utilisation of “wind fesotrce’ as | ‘

| || a natioffal energy source, it is necessary that wind potential at these sites is appropriately utilized, | | | |

‘ N Thus, replacement of old wind turbined with new wind turbines or ‘repowering’ assumes iEpclrlnn:e. ‘ ‘
\ | ‘Repowering was successfully executed fin Germany besides other countries. The Governmedt of India | \
| || announced the ‘Policy for Repowering of [Wind Power Frojects’” on 05 August, 2016, . State Government of | |
‘ ] Gujaral has recently announced the 'Gujarrnt Repowering of the Wind Projects Policy- 2018, Hnweqfur, Jf|e-.upite ‘ ‘
the palicy, actual uptake of repowering me'ecr is rather slow. In this context, an up to date and revised styudy on | |

| N the “Framework for Repowering of Old Wi‘l'bd Turbines in India’ commissioned by IGEF/GIZ and p‘repa‘red by | |

Idam Infrastructure Advisory Pvb Lid assumes importance. It eritically analyses market for repowering in

India, reviews existing policies of both nentL'al and state governments and provides an overview of hlmmla.thma] | |
‘ ‘ ‘ suCcess stories, ‘ ‘ ‘ ‘ ‘
| 3 | sincerely hope that this revised and uphate:l report by IGEF and Idam Infra re-ignites the d.elLate ‘::m the |
‘ || challenges faced by repowering projects anid leads towards potential solutions. [ ook forward to an Eoteierated ‘ ‘

| | | push to the repowering of wind-turbines grojects in India, thus contributing to the clean energy trahsitibn and | |
| | | meeting the Intended Nationally Determingd Contributions (INIXC) goals, | | |

| | | | | |
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Key Fmdmgs

\
In India more than 10 GW of old wind turbines with less than 1 MW capacity are installed in very

1 | ‘ wind rich class 1 sites. 2,5 GW with less than‘ 500 KW turbine capacity are presently installed in
India. | |
|
\

| \
||
N \ .
N Repowering these relatively old wind turbines with modern turbines promises to more than |
| | quadruple the energy generation on these sites. |
N | .
N \ I

N \ |
| | Capacity Utilisation Factor (CUF) of old wind plants with less than 500 KW even in wind rich |
N class 1 sites is in the range of 10-14%, while in these wind rich sites the effective CUF can pe at
N least 25%. | |

| | |
| | |
| | \

'l
ll- developed. A promising one is covered in thl‘s report.
| | \
| | \
| | . . . \

5 3 incentivising sufficiently to bring very fragmented, existing individual wind mill owners

N together.
N

\

\

N \
N \
N \
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N \
N \
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Business models for successful implementaﬁon of repowering projects in India have beeq
|
\
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|
\
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|
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Executive Summary

rAs w1nd ‘gower generation facilities age through the yeaqs of operations, toward the end of their useful lives,
‘project qwners are faced with plant end-of-life decisionF. This report is intended to inform policymak?rs,‘wind
‘power pﬁ)ject developers, investors, funding institutionf and other stakeholders within the wind indu try‘
regarding the technological options, business opportunities and challenges associated with such plant end-of-
life decisions, in particular, repowering. This report extensively deals with several local site-specific issues that

are the potential roadblocks for repowering in India. India has witnessed aggressive growth in harnessing wind

‘power p%jects are located at the wind resource rich siteé, with turbines of very low capacity, less than L5od

energy fH‘ nearly two decades. Development of wind povkrer projects started way back in mid-1990's. Thesle wind‘

\
kilowatt (kW) and with a hub height of not more than 25 to30 meters. The research carried out for this ‘stuﬁy |
reveals thlat such projects currently have an average capacity utilisation factor (CUF) of only10% to 14% even |
fthough tHese sites have very good wind resource. It canbe understood that, had those sites been available for |
imodern|wind turbines to be installed, the effective CUF would have been at least 25%. | |
\
\
|
|

Under suich circumstances, and amidst a conducive envitonment for accelerated growth of renewable enerigy,
fthe Govérnment of India has announced an ambitious target of 160 gigawatt (GW) of wind and solar energy
installations by 2022. The plan embarks upon wind energy deployment of 60 GW by 2022. To achieve suchjan
ambitioys target; depending on greenfield projects, especially in windy sites with average wind resourge profile,|
fmay not y(ield the desired outcome. Hence, to increase t}}e wind energy portfolio and to ensure energy §ecqrity
in the lomg run, repowering of old wind power projects aPpearto be the most effective tool to harness r?aSSfive

potentiawl ‘of wind energy. | o

This repth also aims to develop understanding of the repowering framework in Germany, Denmark, Spair‘l and

Netherlemds whose success in repowering of wind energP/ is commendable. Various issues acting as a thtIFneck
and various interventions influencing the growth of repowering projects have been studied in detail. Based on

the dauntlng issues for repowering, long-term sustalna{alllty of projects and other relevant assumptions, a

olistic {) usiness model has been proposed. The study addresses the concerns of various stakeholders who are

=

‘hkely to‘ﬂe involved in the implementation of the propoged business model with clear definition of thekr r(l)les
land resﬂdnsibilities. Success of the proposed business model would also, to a large extent, depend on the |

\

\

\

|

|

\

\

\

\

|

Governrhent support at various levels — an aspect that hhs been covered in this report. Policy support ih the |
form of financial incentives, as well as solutions to potential regulatory and contractual hurdles, would bel \
necessaty if an accelerated deployment of repowering and investment in this business segment is to be created. |
\ N \ | \
\ N \
| | |
| | |
\ | \
\ N \
\

.

| |
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1. Introductlon

India has a cumulative renewable energy installed capacity of 69,022 megawatt (MW) as on 31 March 2018. Out

\ || \ | |
of the total installed RE capacity, 34,046 MW is contributed by wind energy that accounts for 49.32% of the total

‘renewable energy generation capacity. Although the total potential of wind energy is more, the country can

‘energy ihStallations are concentrated in the western and southern parts of the country, mainly due to the | |

Lharness only a part of it due to many reasons — a solutlén to some is repowering. The major areas Wltﬂ Wlhd

lcoastal lotation that brings in wind and conducive policﬂes of the respective states. Over the years, the States of |
Gujarat,/Rajasthan, Maharashtra, Madhya Pradesh, Tamlil Nadu, Andhra Pradesh and Karnataka have witnlessed |
lsignificdnit investment in the sector. The cumulative deployment of wind energy systems over the years is| |
shown in[Figure 1. | |

m Cumulative Wind Installed Capacity (MW)

\
[
\
| | 40,000 \
\
\
\

\

\

|

\

|l 35,000 32 2834'046 |

: ' |

S| 30,000 26,916 .

§U 25,000 CAGR 21.18% .

n‘ | 20,000 -
O

.,\ | |

2 15,000 |
o

£ | 10,000 .

7,094

|| 5000 3,636 >352 | .

o 1,909 2524 \ .

\

\

\

| | | Source: MNRE Annual R¢ports

In India, wind power development commenced with the installation and demonstration of the first wulnd turbine

|
| |
\ |
\ |
\ \
| |
| |
\ |
\ \
\ \
\ \
| = | |
| |
\ |
\ \
\ \
\ \
| |
| |
\ \
\ \
‘generaténl unit, with a unit size of 55 kW. Installation of wind turbines of different class and unit sizes fanémg |
from 90‘HW to 225 kW quickly followed. With an increase in the participation of wind market in 1990s, lwirld |
turbines of 225 kW to 500 kW unit size was the preferred choice. In contrast, today, the most popular wind \
turbine Uihit size in India ranges from 1 MW to 3 MW. Thé hub height of wind turbines, which was initially 26 |
imetres(i)has increased to about 8om to 100m today. The standard commercially available wind turbine size |
which wag 150 kW 15 years ago and 500 kW 10 years ago, has now moved up to 2,000 to 3,000 KW. | \
\

The evolution of wind turbines since the last two decades is depicted in Figure 2.
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The old
ey

ind turbines below 500 kW range is still in opelfation in many states such as Tamil Nadu, Gujarat

Madhya Pradesh and Maharashtra. Studies reveal that about 10% of the total wind installations in India have

ess than 500 kW rating totalling around 3,500 MW. It would also be worthwhile to note that most of these

‘turbines have been installed at Class I wind sites with high wind power potential. This shows that a sigr‘ﬁficant

&)Otentia‘l Hfor repowering exists in India.

LI‘o harnégs the available wind resource at these wind ricﬁ sites, repowering activities must be adopted i)n é

briority Hasis, which could be a viable option for the inveéstors and would vastly increase the total renewable

energy generation capacity of India. \

| N |
1.1 Opbjective Of The Study |

In India, the National Institute of Wind Energy or NIWE (erstwhile C-WET) estimated the total potential of

installed ¢apacity of wind energy at 100meter hub height to be302 GW. The objectives are framed based onthe

‘target 01{ {ndian Government of deploying 60 GW of winq energy by 2022. The primary objective is to lawy a

ﬁuidelinf‘for the optimum utilization of Class I wind res?urce rich sites by repowering the old wind tur‘binfs.

The broad objectives of this study are mentioned below;

I. | Overview of the wind energy sector in India. |

Il. | Identifying the potential benefits and challenges associated with wind repowering.

Il | Overview of international experience in repowering with focus on Germany, Denmark, Spainjand

| Netherlands. |

| pevelopers and the correlation between Variou§ factors

|
|
|
|
| Iv. | pverview and identification of major factors that influence the decision of repowering by project‘
\
|
|
|
|

V. | Petailed overview of the financial requirementF of repowering and identification of suitable tTusiPess
| Podel for all the parties involved. |

VI. | Petailed overview of the policy and regulatory fnterventions required.

VII. | Petailed overview and identification of total repowering market potential in India.

L Vil 0 F(nowledge sharing through stakeholder cons%ltatlons.
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1.2 Key Components Of The Study

o
| Y

|
|
\

F‘he stuc}y‘ is divided into following four modules to provﬁde focused attention to each key component o
o ) |
° M‘a‘rket Study for Re-Powering |

° E\ﬁluation of Business Model and Selection

° D?Yelopment of Implementation Roadmap for Selected Model

\
° D?Yeloprnent of Draft Guidelines for Repowering |

_— = - — 8 —
+

s ==
[¢°]

\
|
|
\
1.3 Potential Benefits And Issues Associated With Repowering Projects ||
The old Wind turbines, especially those nearing the completion of their life, suffer from several operational,
technicalland financial problems such as the following: | |
| @ Poor control mechanism | |
| e Gtil integration control | |
| e Poor regulation | |
| e Rédctive power control | |
Howevet, there is a better alternative to addressthe sub-optimal utilization of Class I wind potential sites in the |
country.|This process involves replacement of small WTGs with modern and more efficient WT'Gs of higher \
capacity} This process is called repowering of old wind power projects. | |
According to a research performed by Grontmij, in 'Replacement of Existing Wind Turbines, 2000', repowering |
can be dpne in any of the following ways: \ || \
| e One-to-one replacement \ |
| e Twp-to-one replacement \ |
| e Clustering into farm \ |
| e Oneé-to-one up scaling of wind farm | |
Each of these alternatives has its own advantages and disadvantages. Alternative 1 has the largest electricity
production potential and alternative 4, the lowest. For each alternative, there is a positive impact on the |
gandscapef, the best one being alternative 3,i.e., clustering into wind farm model. |

In this swdy, clustering into wind farm model is envisaged, wherein,the multiple solitary wind turbinqs at
fiifferenF }ocations of awind farm are replaced with higqer capacity state of the art, but fewer in numbefr VFGS
‘to develﬂ) awind farm. This model is very apt in the Ind}an context as the potential sites are filled up inth‘
‘turbines with very low capacity, which can be replaced bP/ newer and higher capacity turbines.

N
1.3.1 | Potential Benefits Of Repowering \

Repowetihg of wind farms offer several benefits as depidted in Figure 3.

m Benefits of Repowering |

\

\ !

\ || \

| . OPERATIONAL | ENVIRONMENTAL
| \

\

\
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'

.
i %f%ment utilisation of potential wind sites producing higher quantum of energy.

ii. Improved CUF at given wind farm site.

\ | ]

iii. Higher efficiency. |
\ 'l \
‘Operati?r‘ml |
i Rﬁuced operation and maintenance (O&M) Costs1

ii. IVHoFern wind turbines/farms offer better integrat%on with grid.

\
\
‘ olf‘)e‘rators ‘
!
\
|

Environ r‘n‘ental

i. Rﬁ:ﬁluced impact on movement of birds.

Financial |

|
|
|
|
\
|
|
|
|
iii. Bﬁter management of grid parameters and proviﬁion of higher operational flexibility for the syﬁ
\
|
|
|
|
|

|
|
ii. R(?(?uced noise pollution |
|
|

I. Achieve better wind power economics.

ii. Reduction inland area per MW of wind farm. \ \

|
|
|
\
\
|
|
|
|
\
\
|
|
|
|
\
of‘f?rmgs. | | |
|

\
\
|
|
\
\ \
\ \
| iii. Additional energy generation can yield higher profits including more Renewable Energy Certificate (REC)
| |
|

iv. C]Ffm Development Mechanism (CDM) benefits. | o

Owing to the reduced number of turbines, chances of collision or affecting the movement of birds (migratory or |
ptherwi:ﬁ) is minimal. Moreover, the modern turbines generate less noise pollution due to higher design | |
Fophistiﬁition and better technology. | o |

1.3.2 | Driving Factors To Influence Repowering Installations | |

e Forindependent wind power producers (IPPs)/wind power generating companies trying to scale-up their|
wind portfolios and achieve critical mass rapidly, there has been a preference for turbines of larger size. |
This due to the power potential of a wind turbine determined by the square of the rotor diameter - a large|
turbine, delivering more power than two separate|turbines of half the size. | \

e In addition, for offshore markets to minimize thejinstallation cost per MW, a significant proportion|of the,
cost of foundation (the largest possible capacity) is installed on each foundation unit. |

Fronl the Government perspective, following are the/reasons to promote repowering: |

|
|
\
\
\
\
|
| e Thé additional generation will create a larger base for wind energy, thereby increasing the renewable
| eniérgy portfolio of the country. | |
|

° Al‘though the repowered wind turbines are taller ih height, quality of the landscape is often percéiveh as

1.3.3 |, Key Implementation Issues And Chall?nges o

\

\ | | \ |
| | |
‘Several (fl'rallenges exist in the implementation of repowFrlng program on a large scale. Majority of theFe

challenges are technical, administrative and contractual in nature. However, a conducive policy regime and a

N | 1

structured business model can help address the concerns of all stakeholders and pave way for the adoption of

\ L ” .

repowering in many states. The challenges in early adoption of repowering are as below:

I. Turbine Ownership:

\
|
|
\
\
beihg’ improved, since the number of turbines is feduced in the changed scenario. . |
\
|
|
\
\

| Repowering will reduce the number of installed turbines and there may not be any replacement o tuﬁbines.

The number of owners may be more than the number of installed turbines. Hence, the issue of turbine
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~ ownership is important.
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| Mu‘lt‘lple owners of the same wind farm land may cr‘eate complications for initiating repowering p‘rme‘:cts | |
jii. Pcmler Purchase Agreement (PPA):
| Th? Procurer may be not be interested to modlfy/rﬁmse a PPA signed with the state utility for 10, %0 yFars | |
| or ﬂore before its expiry, as the new tariff would b‘e higher than the one at which the original PPA w?s | |
R | I |
| iv. EI(Fﬁtrlmty Evacuation Facilities: | o | |
| Th? Furrent grid facilities that are designed to supHort the generation capacities may require | | |
| augrpentatlon and upgradation. | L | |
| v.Addjtional Costs: ‘ || ‘ ‘
\ Addjtional decommissioning cost for old turbines needs to be assessed. Although, these costs can be| \ \
| cowqred to a large extent by the mere scrap value of‘ old turbines. | | |
| vi. Disposal of Old Turbines: | | | |
| 0ld turbines can be disposed either by scrapping or/buy-back by the government or the manufactiiret, or | |
\ by exporting to other countries. The old turbines cannot be installed in any other location within the | \ \
| coyntry. | | | |
| vii. La¢k of Incentives: | | | |
| One pof the primary barriers to repowering is the geheral lack of economic incentive to initiate theprofject. | |
L vii. I;Jhcy Package: | o | |
| UnHlallablhty of a proper policy framework encour‘aglng repowering project. . | |
| Coﬁgldermg India's power requirement, percentagé of RPO of various Indian states and the targeﬁ set by | |
| the Government, repowering would be an ideal option This will also encourage the wind power market in | |
| thd dountry to fully utilise the wind resources at many good wind rich sites. | | |
| N | | | |
| N | | | |
| N | | | |
\ N \ | \ \
| | | | | |
| | | | | |
| N | | | |
| N | | | |
| N | | | |
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Assessment For
Repowering

2.1 Wind Power Development In India | |

India haswitnessed substantial growth in wind energy c‘apacity addition over the last decade. The grthh |
momentum has spread across major wind rich states such as Gujarat, Maharashtra, Madhya Pradesh, ]

|
\
|
Tamil Nadu, Rajasthan, Andhra Pradesh and Karnataka. However, it is observed that there were signiﬁﬁanf |
installatiéns prior to 2002 involving wind turbine generators with capacity less than 1 MW. The first WIT'G was |
lcommiskioned in the late 80s with a turbine capacity size of just 55 kW, and thereafter the WTG size starteld |
increasing. Till date, around 19,503 WTGs of below 1 MW capacity is installed in various parts of the country |
with a cumulative capacity of more than 10,578 MW. It ig pertinent to note that, these WTGs are installed in the |
pest wiqd1 sites of the country highlighting a bare fact thpt these sites are not optimally utilized. Distrihutipn of |

‘WTGs oﬁ (fapacity less than 1 MW is depicted in Figure 4. | o |

\
Figure 4 WTG Capacity Wise Classification (From 1989-90 to 2016-2017)
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‘ ‘ ‘ Source: Idam Infra Anéllysis ‘

The above graph shows that if the installed WTG of capacity size less than 1 MW is considered, a repow‘ering

‘potentia‘l ‘of at least 10,578 MW exists which is spread aaloss 19,500 odd wind turbines. |
\ | | \ |
\

It is also observed that a significant repowering potential exists in the country if WT'Gs with capacity size below

\ . . . | . o]
500 kW %s taken into consideration. As on 31 March 2017, around 2,484 MW of installed capacity exists with

turbine ‘si‘ze below 500 kW. Each of these WT'Gs can be re‘placed with more efficient WT'Gs with a turbin‘e h:‘:wing | |

- 2.Market Potential o

- - %apﬁ:it?ﬂeﬁveﬁl 1to 3 MW. Currently, in the Indian m*alll@t, turbine manufactures suchas Sfem?ns@;irﬁeg;f + - =+ =
‘INOX, shzlon Energy, Vestas Wind Technology, GE Indii, Regen, Acciona, etc. have turbine models of dapicities | |
— = — — %reﬁer%ﬂaﬁlw. Siemnens Gamesa and INOX have wind turbines with capacity ranging-up to 2MW fsdz}ohﬂp e

- e T T
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Based on the WTG capacity, the development of wind energy in various states is illustrated in Figure 5. Th
figure depicts a signi
potential for repowering of such projects with turbine size below 500 kW exists in Tamil Nadu, Maharashtra and
‘Gujarat With an installed capacity of 1,744 MW, 302 MW

L . . . . .
During our analysis for assessment of repowering potential across the country, the installed capacity of each

‘states. Aﬂalysis of market potential included turbine siz@, completion of operational life of 15 years, yéar 3f
‘commis%i‘oning, resource location, operating PLF (Plant‘Load Factor), etc. The primary data collected Was!

Installed Capacity (MW)

8,000
7,000
6,000
5,000
4,000
3,000
2,000
1,000

5 >2,000 KW

1,501 - 2,000 KW

| ‘. 1,001 - 1,500 KW

| ® 501-1,000 KW
| ® <=500 KW

G was

considered. The analysis considered installatigns since 1995 to bring up the potential in the respective

TN

321
925
2,445
2,375
1,744

G

1,106
1,329
1,255
1,475
202

\
— o e e e v
Vestas Wind up to 2.1 MW, GE India up to 2.33 MW, Regen up to 2.8 MW, Acciona up to 3.0 MW, e‘tc.

Installagil)n of new turbines of higher capacity results in

ficant quantum of installation of WJTGS of capacity below 500 kW. Besides, the maximum

All India WTG Wise Installed Capacity as ﬂn 31 March 2017

MH

538
931
1,877
1,000
302

2.2 M&hodology For Market Potential Assesgment For Repowering

‘the overall increase of capacity by 2 to 3 times.

and 202 MW respectively. .
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‘ Source: Idam Infra Analysis ‘
||
\ | |

lanalysed tising the above parameters to quantify the number of turbines of each category of capacity size dcross |
all states.|

From thid analysis, the total capacity for repowering potiential for each state was identified. Based on the criteria

isuch as tHe life of project, WTG capacity size, etc., the potential that can be repowered commencing frdm 2017, |

as well as|quantification of potential for the next 10 years, i.e., till 2027, was performed. This analysis was | \

undertaken depending upon the date of commissioning pf wind power plants. To identify the potential, projects

‘commisﬂoned prior to 2002 were selected. The results are summarized in Table 1. o |

L
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|
Break-up of All India installed WTGs(COD prior to 31-Mar-2002) |
______ |
| Andhra Pradesh 84,890 1,500 86,390 |
‘ ‘ ‘ Guijarat 1,51,795 2,200 1,53,995 ‘
Karnataka 30,075 36,900 66,975
| N Maharashtra 2,41,795 1,59,150 4,00,945 |
| || Madhya Pradesh 21,100 0 21,100 |
Rajasthan 14,040 0 14,040
| ‘ ‘ Tamil Nadu 7,75, 780 58, 250 8, 34 030 |
| Kerala |
______ |
Source: Indian Wind Power D!rectory,‘ 20171 ‘
\ \ \ \ | \ |
@ Estimate of repowering potential for WT'Gs with capacity sizes less than 1,000 kW and with date of | | \ \
| comrﬂssioning prior to 2002 is 1,577.4 MW. | o | |
‘o Tamﬂl ‘Nadu (834 MW) and Gujarat (153MW) lead the fepowering business opportunity. o | |
‘Further,‘ in case of the WT'Gs commissioned prior to 20077, there powering potential for such projects o | |
‘completmg an operational life of 15 years till 2022, is su@marized in Table 2. o | |
|
m— |
Break up of all India installed WTGs ( COD prior to 31 Mar 2007 ) ‘
______ |
| Andhra Pradesh 86,240 31,200 1,17,440 |
\ \ \ Gujarat 1,59,595 2,77,850 4,37,445 \
‘ || Karnataka 45,945 4,90,300 5,36,245 ‘
‘ N Maharashtra 2,42,545 3,49,550 5,92,095 ‘
| N Madhya Pradesh 21,550 20,700 42,250 |
| ‘ ‘ Rajasthan 52,725 ‘ 2,69,550 3,22,275 ‘ ‘ ‘ |
| Tamil Nadu 14,66,320 8,80,000 23,46,320 |
Kerala
__ _ |
* _ “ \
Source: Indian Wind Power Dtrectory zoq ‘
\ \ \ \ | \ |
® Estinp@te of the repowering potential for WTGs with size less than 1,000 kW and date of commissioning prior| \
| to 20‘0‘7 is 4,372MW. | o | |
‘0 Key ﬁt?tes —Tamil Nadu (2,324.3 MW), Maharashtra‘ (592 MW) and Karnataka (536 MW). o | |
Similarly, to assess the potential for the next 10years, i.e., up to 2027, the capacity commissioned from 2092to |
‘2012 were identified. The repowering potential of each sFate (till 2027) is identified in Figure 6. The grqph | | |
‘covers thP bars - one showing the repowering potential‘as on 2017and the other showing the repoweriwng | | |
‘potentia‘l ‘that would exist by the end of 2027. | ] | |
T Ny
\ N \ | \ \
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| Figure 6

Repowering Capacity (MW)

u ﬁépowering in this FY 2017 (MW) 834

154

B Néxt 10 years (2017 - 2027) (MW) 3,979

1,261

857 1,034 | 929 202 209 34

Source: Idam Infra Analysis

‘2.3 Mérket Potential In India (focus On Tamil Nadu, Gujarat)

states hg\ye been selected for further study and analysis 5f site-based potential.
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Tamil Nadu

As illustuited in Figure 6, the major potential for repowelring is in Tamil Nadu and Gujarat. Hence, thes‘e tVlIO

Tamil Nadu has the highest installed capacity of wind energy in India. The installed wind energy

total installed wind energy capacity. The state has some of the India's best wind resource {ic sites

that include Muppandal, Tirunelveli, Kethanur, Poolavadi, Gomangalam etc. The wind res‘ource

rich sites have a wind power density ranging more than 200-250 W per sq.mt.

Analysis of wind resource rich sites with the highest repowering potential is depicted in Figure 7.

\
\
\
\
|
|
\
\
\
\
|
|
\
|
\
\
|
|
|
capacity of the state is 8,197.08 MW as on 3} March 2018. This accounts for 24.01% of the (fouptry's |
\
\
|
|
|
|
\
\
|
|
|
|
\
\
|
|
|
|



300
279.2

Installed Capacity (MW)

Muppandal Poolavadi| Kethanur Perungudi

Wind Rich Sites in Tamil Nadu \

M Total installed capacity B Capacity with WTG <500 kW I Projects installed <2000 and WTG capacity <500 KW |
\ .

\ .

Source: Indian Wind Power Directory, 2017

\ [
\ .

The above figure shows that sites such as Muppandal, Poolavadi etc., have huge potential for |

repowering. As observed, Muppandal area alone has installed capacity of 279 MW, out of which,

around 227 MW was installed using turbinels of capacities 500 kW or below. When we considet
projects commissioned before 2002 with WIT'G capacity size of 500 kW or below, sites such as|
Muppandal, still have an installed capacity pf 149.5 MW. It may be noted that, these projegts |

present immediate repowering potential as‘prevalent in 2017 since all these projects fall updqr the

category of having completed at least 15 years of project life with WT'G capacity size of 500 kVY
| ||

A similar exercise was performed to estirnaﬁe the installed wind energy capacity of Tamil NadP
\
|
|
\
\
\
\
|
|
\
\
|

below.

based on the WTG capacity and the year of commissioning as shown in Figure 8.

or
R
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N 12,000

10,000
||
3 |
z \ 8,000
g
m©
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6,000
3
3 |
£
[ 4,000
|l
||
X 2,000
||
I _
I 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2917 |
= > 2000 ; ; -l | - |15 | 43| 94|96 |107]117] 134|157
B >1500 and <= 2000 - | 3 | 32 | 118|165 206 | 237 | 296 | 363 | 423 | 448 | 462 | 470 | 497 | 540
# > 1000 and <= 1500 30 | 124|309 | 508 | 648 | 725 | 865 | 1,00( 1,17| 1,51| 1,57| 1,60| 1,69 1,73 1179
so0and<=1000 | 91 | 179 | 366 | 650 | 973 | 1,22 | 1,44| 1,64| 1,96 | 2,61|3,07|3,11| 3.15| 3,17| 3,18/ 3}22
% =500 2,913,00|331|398|470|519|544| 558|585 615| 6,26| 6,27| 6,27 6,28| 6,29 6,29
+Total no of turbines | 3,00 | 3,21 (3,80 4,97 6,29 7,22| 7,82 8,33 9,13| 103| 11,3] 11,5] 11,6| 11,7 11,8] 12,0

\

Source: Indian Wind Power Directory, 201

|| capacity sizes less than 500 kW. Hence, all the projects had completed 15 years old and thé

|| repowering potential so far stands at 834 MW. A gradual increase in the deployment of WTG with
| | higher capacities was observed over the years By the end of 2017, there is still 6,296 turbines in

| | Tamil Nadu having capacity sizes less than 500 kW of WTG size.

2.3.2 Gujarat
3 In India, Gujarat is one of the leading states‘ for wind power development. Till the end of I\)Xaréh | |
N 2018, Gujarat had an installed wind energy Eapacity of 5,574.75 MW. In a document published‘ on 26‘ |
N April 2015, MNRE has envisaged at least 8,§00 MW of wind power to be installed in Gujara‘t bg} 2022 |
[l Bhavnagar, Rajkot, Kutch and Jamnagar are‘: the four major districts in Gujarat blessed With’l ri‘ch |
— + ~ wind energy potential. Dhaank, Lamba, Nﬁe&aﬂraEnJMe?va&r sites in Rajkot and Hmrﬁéa? -+ — =+ -
' districts have old wind farms at an excellent wind resource site considered as the potentia‘l site for | |
I e e e e e

7
|

By 2002, Tamil Naduhad already installed a‘capacity of 834 MW. As also observed, 78 W’I‘és h‘ave |
capacities higher than 500 kW and less thar 1 MW size. However, all other WTGs used were of
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Analysis of few wind rich sites with highest repowering potential is shown in Figure 9.
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Repowering Potential of Few Wind Rich S{tes in Gujarat
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H Total installed capacity Hm Capacity with WTG <500 KW m Projects installed <2000 and WTG capacity <500 KW‘

Source: Indian Wind Power Directory, 2017

' The above analysis shows that these four sites have huge potential for repowering. As obsérvéd,

N only Lamba area has an installed capacity of 83.8 MW, out of which around 41.8 MW was ihstalled
|| using turbines of capacity sizes 500 kW or Below. When projects that were commissioned befére
|| 2002 are considered with WTG capacity sizés of 500 kW or below, sites such as Lamba, still has an
| | installed capacity of 37.9 MW. It can be said that these projects present immediate prevalent |

| | repowering potential as on 2017, since all these projects fall under the category of having | |

|| completed at least 15 years of project life with WTG capacity sizes of 500 KW or below. |
A similar exercise was undertaken to estimate the installed capacity of wind energy in Gujarat,

K based on the WTG capacity and the year of 9ommissioning as shown in Figure 10. |
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WTG capacity wise installation since 2000 .

5,000
\ |l |
4,000
| \§
| ‘% 3,000
\ |$
K-}
\ E 2000
c
| ‘1"; 1,000
\ T
| | " 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 201
| = >2000 - - -1 -1-11" 19 [13]107] 147] 197 219 261 534
[  >}500 and <=2000 | - - |- 1 1| 4 [161]16 |30 |47 [ 131] 165|174 221 | 336 | 697| |
| =>1g00and<=1500 | - | 3 | 18 | 37 | 71 | 152|388 530 | 636 | 764 | 798 | 805 | 819 | 825 | 842 | 870|| |
‘ m>s00and<=1000 | 3 | 6 | 24 | 54 | 104385 | 639|769 | 915 [ 1,03]1,40(1,52] 1,69 1,75] 1,81] 1,87
= <2500 659 | 659 | 669| 676 | 679 | 684 | 770 | 784 | 797 | 815 | 843 | 843 | 854 | 855 | 858 | 859'
\ +Ththi no of turbines | 662 | 668 | 711| 768 | 855 | 1,22| 1,81| 210 | 2,38| 2,67 | 3.28| 3,48| 3.74| 3,87| 410 | 4,83 | |

used were of capacities less than 500 kW con

tributing to the development of 154 MW. As a&l the
projects had completed 15 years, they were L:ligible for repowering. Therefore, Gujarat withesged a |

|
The above analysis shows that by 2002 Gujarat had an installed capacity of 154 MW. Only ‘three
WTGs were of capacities greater than 500 k{N and less than 1 MW size; however, all other WT(ES

Source: Indian Wind Power Directory, 2017,

[
\

| N gradual increase in the deployment of WTGS of higher capacity over the years By the end of 2617, | |
| 'l thereis still 859 turbines of capacities less than 500 kKW.
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Learnings

The purP?se of stakeholder consultation was to highlig}}t the key issues influencing repowering decisi?ns and

Consultation and Key

provide P‘ossible solutions, recommend policy requirements, highlight techno-commercial needs with tot‘al
market ﬁ)otential for repowering of old wind turbines in %ndia. A theme-based questionnaire was created a‘nd
circulate& amongst the various stakeholders to receive feedback and suggestions on various issues tha{ may

impact tHe future of repowering projects. The questionngire was based on the themes mentioned in Fiéuré 11.

m Questionnaire

Ellglblllatderlterla Technical Commercial Investment

Key Considerations Issues Issues Issues

Policy and
Regulatory
Interventions

.
|
|
|
To gathefr‘ different perspective(s) of various stakeholdeﬁs associated with repowering, a consultation Rmﬁess
|

\
‘through structured interview was planned.

[l |
Questionnaire was circulated to the following stakeholder groups as under: |

° Stét% Nodal Agencies: GEDA (Gujarat), KREDL (Kallnataka), MEDA (Maharashtra), TEDA (Tamil I\Hadl‘l)
and RRECL (Rajasthan). \ ||

e State Utilities: Gujarat, Maharashtra, Karnataka, Rajasthan, Tamil Nadu and Tata Power. |

e State Electricity Regulatory Commissions: GERC (Gujarat), MERC (Maharashtra), KERC (Karnataka),|
MRERC (Madhya Pradesh), RERC (Rajasthan) and TNERC (Tamil Nadu). I

\
\
f
!
|
| e Wipp Industry Associations: IWPA, INWEA, IWTMA and WIPPA. ||
t e Wind developers/IPPs. \ |
f

e WTG manufacturers \ |

The purpose of the questionnaire was to identify the major impediments, catalysing factors and eligibility|
criteria for repowering projects. The analysis of the responses is shown in the following sections. |

\ N
_ _ _ _ B Anplysis Of Response Of The Questionnaire = _ _ [ R T

‘The responses were classified into four segments, name}y, eligibility criteria, technical aspects, comm?rciral | |
ﬁspects ffld policy and regulatory interventions requireg. The subsequent paragraphs deal with each oF tthe 0 1

i i o B - - - - - - - - - - - I T T T T~
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| |

Eligibility Criteria for Turbine Size and Balance Life |
|

|

Eligibility Criteria |
The decision of repowering is based on sev?ral factors. The questionnaire included questi?ns ‘on
appropriate turbine size, balance life of project, wind farm size, connectivity requirements etc. In

many cases, there are operational projects where the installed per WT'G capacity size is less than
500 kW but have completed an operational iife of only five to seven years in some other ca‘ses‘, the
WTGs are installed, each of capacity size 1 I\kW or above with a completed life of more thaﬁ 10‘years
Such scenarios extensively persist in the wind industry in India. Hence, a conscious call régarhing
the eligibility of wind projects for repowerihg should be taken at an expert level. The eligibilitly
should consider factors such as old and lesser capacity size turbines, completed project life,
number of turbines in a windfarm etc. |

The responses sought in this regard have béen analysed and presented in Figure 12. The

stakeholder responses are shown in percentage terms.

Appropriate Turbine Size Balance Useful Life

m Eligibility Criteria for Windfarm Size

|
dow
.
20pe
10p6
0%
| |
S
| |

— - — — = —

I e e e T T

50% i

5Yrs 8Yrs 10 Yrs Other:

|
It is observed that more than 50% of the stakeholders have WT'Gs of capacity size less thaP 3%0 kW,‘

<300kw <500kw <100kw Others

which is apt for repowering. In terms of balance useful life, over 40% experts believed it must have |

around five years of remaining service-life ‘to be eligible for repowering. -
Stakeholders also suggested that the minimum number of WTGs in a windfarm must be more than
10. As repowering is not necessarily a one t(L one replacement scheme, it may involve replgcerlnent

of several low capacity WTGs by a new one 5f higher capacity. |
| |
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In addition, any repowering initiative in a multi owner windfarm would require a holistic {JUS%HGSS

| N precedence to develop appropriate Policies and Regulations. The most pertinent aspect of | | |

model that would suffice the requirement 0% all owners such a comprehensive case can be ‘a

| N repowering is represented in Figure 14. | ] | |

m Eligibility Criteria for Offtake Arrangemerjlt . | |
\ ! ol \ |

\ N Connectivity Requirement | Offtake Arrangement || | |

I l60% L | |
| 40%! 50%
0,

| 30%) 40%
30%

| 20%] |20%

\ 10% 110%
‘0%

0
| WM 11KVand 33KV 66 KV 132KV Others Saleto Third party Captive use Allabove Others

\ N | || | \
\ N \ | \ \
| K The above figure shows that many stakehol‘ders suggested that WT'Gs must be connected Fo aF least | |
| |
| | |

problem for evacuation of higher capacities upon repowering. As repowered projects would have a

significant higher energy generation, it would require 66 kV interconnection to the substation. The
\ \

| N generation centres and design the evacuation infrastructure accordingly. Besides, the state | | |

33 kilovolt (kV) transmission line for evacu?tion. It is evident that most of the old wind po‘weﬁ
projects in both Gujarat and Tamil Nadu are connected to 11 kV that poses a serious technical

Green Energy Corridor project in India needs to incorporate repowering potential sites as ﬁaj‘or

| 'l transmission companies of wind resource rich states should involve wind power developeh"s views | |
| | | for their periodic transmission planning. Without proper transmission infrastructure up-igradation |
| | | toevacuate the repowered energy, possiblerepowering projects will be hindered, thereby| | | |
\ || harnessing sub-optimal premium wind respurces. | | |

" 3.1.2 Technical Aspects | . | |
| N \ | | | |

Repowering would enhance the generation of electricity from a site. While, a complex blend of
various issues would be a bottleneck for reﬂowering, there are some technical reasons thaLc W(J)uld |
| N support repowering decision. The responseg are presented in Figure 15. o | |

\ \ | \ \
| Technical Parameters to Support RepOWﬁring o | |

| N All other options mentioned below ‘ | | |
Equipment was at the end of its useful life

| || Technology was outdated
Increasing net capacity factor

‘ | | Lowering O&M costs

I |
L

| | | |
20% 25%  30%  35%  40%

R —— [ - - - = = = — = = — = = = = = = - 4+ — — 4+ —

Soiw'ce:ﬁdiarﬁ/inﬁoweril)iream 2017

- %" 0 T T

- = — — = = 4= Increasing total plant rated capacity




= 4=

| L |
|— —— 4 — — + —

Mﬁy?eclﬁicﬁ factors have been cited as factors that inﬁueﬂce?ep;weﬁngﬁec@aioﬁs. The major
factors as cited by stakeholders include inCLLeased plant load capacity (PLF), deployment o‘f néw

WTG technology and lower (O&M) costs ardong the others While the supporting factors for | | |
repowering have been identified, the technical issues that pose as challenges for repowerihg, have | |
also been identified as outlined in Figure 16!, | | \

| \ - \ \
Figure16 Key Technical Issues ‘ | \ \

All the options mentioned below

Upgradation of internal network within wind

Upgradation of existing pooling substation

Adequate infrastructure like approach road

Adequacy of evacuation infrastructure

Adequate wind potential

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% | | \ \

‘ Source: Indian Wind Power Directory‘, 2014 ‘ ‘

| | | |
The above Figure shows that, more than 90/% of the respondents have cited adequacy of eyractiation| |
infrastructure to be single most important technical parameter and a prerequisite for repowering | \
projects. While a significant number of respondents have opined the feasibility upgrade tq the ‘ ‘
nearest pooling substation as a key decisioq parameter. o | |

Commercial Aspects | | | |

Commercial issues are complex and entails‘dealing with multiple stakeholders such as thé | | |
windfarm owners of a single windfarm, suppliers and 0&M agencies, parties of PPA like utilities. | \
Since repowering of old wind turbines may replace multiple smaller capacity turbines by few | | \
higher capacity turbines, multiple commer¢ial issues should be addressed. Few such relevant| | |
issues were framed in the questionnaire and presented for expert stakeholder suggestions. The | \
responses are compiled graphically in Figure 17. | ‘ ‘

S0 Ownership Issues of Windfarm ‘ | ‘ ‘

stharether share of wind installed capacity of a owner in the wind farrP In case, any WTG owner is unwilling to go for repowering oﬂ its ‘ ‘
c

n

be a criteria for sharing the initial capital and others costs for turbines in the wind farm, should the WTG owner be compensate

r?pfwering as well as the revenue after repowering the wind farm?‘ insome way for the wake losses caused by repowered turbinfs tWat ‘ ‘

100%
80%
60%
i

P —

ki

areinstalled at higher hub heights

yes no yes no

- - - - - - - - — — = = = =4 - = =
e e e e



== 4 — — + —

H— —

In a scenario where fewer number of low c caFaaty v WTGs are decommissioned to accommodate a
modern WTG of higher capacity, 80% stake
of an owner in a windfarm can be a crlterloﬁ to share the initial capital cost, while the revénué

holders suggested that, share of wind 1nsta11ec& ca{Jaaty
\
earned from the project shall be shared in the ratio of equity investment in the project. In a | |
scenario where an owner is not willing to go for repowering, nearly 80% of the stakeholdérs feveal,|
such parties should be compensated for their land. | |

There are several land ownership models across various states. Windfarm land is owned bg/ | |
multiple owners in a farm either on project ‘plot basis or footprint basis. Further, there ardissues |
associated with Right of Way, access/approach road and lease of land. One major commertial lissue |
in repowering is the necessity for modification of the old PPAs. Any repowering initiative vould |
mean additional investment for the desired additional generation. This would increase th¢ per unit |
generation cost. Since the utilities are already in a secured PPA with developers with still few years |
of plant life remaining, the utilities would Qe sceptical to such an initiative as they are proFur%ng |
power at a much cheaper rate through the eE(isting PPAs. o |
Whereas, in the repowered scenario, develqper would recover the additional generation c?st | |
through a higher tariff. Under such circums‘tances, opinions were sought from an expert awbm}t the |

possible solutions regarding commercial issues.

| SEOTCREN  Land Ownership Issues | o |
| | o |

what are the modifications in land ownership/lease
agreements required in the following cases to enable

\ What kind of commercial arrangements are followed for ILand \ \
allocation for multiple WTG owners in a wind farm?

repowering of the wind farm: 0% ‘ |

$0% || \

70%

‘ 60%l |
50%

\ 20%|
30%

\ 20%|
10%

\ 0%l

| 1

R B il
| ¥ Flgureslgandzo respectively. | | ‘

— — — — 4\777777777777\777777777777\7\747747
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and sub leased Acquisition Acquisition of If any other,
y land owner
‘ ‘ tP multiple WTG  WTG owner owner on ‘

owner on plot basis footprint basis owner

40%

%0%

20% .E.E
\ R

Land sub leased Acquisition  Acquisitionof  All the abovr
by land owner ofland by land by WTG

to multiple WTG  WTG owner owner on ‘ ‘ ‘
on plotbasis  footprint basis

The study reveals that there are varied fesponses regarding the commercial impedimehts of

ofland by land by WTG please elaborate

repowering. Many respondents opined that khough modification of the existing PPA would be amajorl
hurdle, the modification of tariff would be a major challenge. It is well understood that ndt only the
additional cost of per unit generation must be reflected in the modified tariff, but also thelincreased
cost cannot be imposed on the utilities. It must be adjusted either through the government subsidy
route for limited time till the completion of the early PPA, or through some new market mechanjsm. |
Regarding the aspect of whether the developer should be compensated or not, as discussed)in the
above paragraph, most of the stakeholders h@ve opined that developers should be compensa}ted‘ either‘
through additional feed-in tariff (FiT) 01: through capital subsidy in the form of A$celfzrated
Depreciation(AD) or Generation Based Incentive (GBI) The responses are complled as sh(TWH 1&



Figure 19 Commercial Issues Related to PPA

Considering utilities and the WTG owners/project developers are already engaged in a
secured PPA, what are the commercial impediments for repowering?

40%
30%
20%
10%
0%
Modification Additional Modificationto  Regulatory Treatment Lack of
to tariff investments  term/tenure of  approvals  during Transition  appropriate
required PPA or Offtake period compensation
agreement

Figure 20 How the Developer should be compensated

In case Utility demands to be supplied at old PPA rate after repowering, how can the developer
be compensated for increased cost incurred for repowering of wind farm?

40%
30%
20%
10%
0%
Additional FIT Govt. subsidy Additional RECs Combination of both
like GBI/AD (or REC multiplier)

In consultation with the response of stakeholders, it is observed that majority has opined that
higher tariff approved by the Commission would be a way of making the utilities procure power at
the current tariff that is higher than the tariff in the old PPAs. Alternatively, the RPO compliance
mechanism can be strengthened to compel the utilities either to buy repowered power or to buy the
required REC(s).

Figure 21 Procurement of Power at Higher Tariff

In the present scenario, under which of the following conditions you think, utility would agree to
procure the repowered power at higher tariff?

50%
40%
30%
20%
10%

0%

Utility is power deficit Utility falls short of All the above
RPO target



(0= ¥M Capacity Yield Factor and Energy Yield Factor

While Energy Yield Factor for repowering project would

vary from site to site, what are the expectations of the

Wind Power developer inrespect of minimum Energy
Yield Factor out of a repowering project?

While Capacity Yield Factor for repowering project would
vary from site to site, what are the expectations of the
Wind Power Developer in respect of the minimum
Capacity Yield Factor out of a repowering project?

60% 90%
50% 80%
70%
40% 60%
30% 50%
40%
20% 30%
20%

10%
0% 0%

EYF should be 2 EYF should be 2.5 EYF should be 3 CYF should be 1.5 CYF should be 2

While it is understood that both capacity yield factor and energy yield factor parameters are site
dependent and would vary from case to case basis for repowered sites, under ideal scenario, around
50% responses said the energy yield factor should be 2. While more than 80% of responses
suggested capacity yield factor should be 2.

3.1.4 Policy And Regulatory Interventions

It is understood that any repowering initiative would not only increase the electricity generation by
2 to 3 times, it will also make the appearance of the landscape better. Moreover, repowering would
help to fetch the aspirational target of the Government of India having 60GW of wind energy by
2022. However, to promote the repowering projects by the developers, certain policy incentives are
envisaged. While most of the stakeholders believe that the GBI per unit of energy generation would
be the best instrument, some stakeholders believe that AD or capital subsidy would be the best way
to incentivize the investors Policy incentives for repowering is represented in Figure 23.

Figure 23 Policy Incentives for Repowering

In what way should the current policy incentives be altered to that could be offered for
promotion of repowering projects specifically?

60%

40%
0%

Capital subsidy

GBI Accelerated Others, tax benefits

depreciation

Apart from the conventional forms of incentives for the promotion of wind energy, other
promotional features such as concessional debt funding support are also envisaged. As shown in
Figure 24, around 75% of the stakeholders have opined for low cost interest funding to be
incorporated in the policy framework. Such low-cost funding can be entrusted with organizations
such as Indian Renewable Energy Development Agency (IREDA), Export-Import (Exim) Bank,
Power Finance Corporation (PFC), etc.
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| ST-01-2 88 Other Policy Support | - | |

‘ ‘\Alhether concessional debt funding support is required for ‘ Whatis the preferred nature of support? || | ‘
| N repowering? ‘ | | | |

100%

\ 90%| \ | \ |
30 80%

‘ 703;: ‘ ‘ 70%

\ 60%| | 60%
50% 50%

\ 40%|

| 20%
309
\ 20%|

30%
10
| OIZ \

‘ 20%
‘ 10%
0%

‘ N no ‘ Loan with Loan with longer Low Colst | ‘ ‘
longer moratorium and interest

\ N | T | |
tenure deferred funding

\ | | | repayment I \ \

‘ ‘ ‘ ‘ structure ‘ ‘ ‘ ‘

\ || While policy parameters can catalyse repowering initiatives, the congenial regulatory frathework | |
\ || would drive the scheme forward by providing long-term certainty to the investors for thelsale-to- | \
| || distribution company (DISCOM) model, investors would look at a higher tariff to make the | | |
\ || repowering projects financially viable. Some other features offered by the Regulators are shown | \
‘ | 8r aphically in Figure 25. ‘ | ‘ ‘

\ \ o \ \
| Regulatory Initiatives for Repowering | o | |

| N What are the Regulatory incentives that could be l)ffered for promotion of repowering projects? | | |

| | | Allow amendment/extension of existing PPAs with | | |
| N utilities with effect of repowering o | |

‘ N Higher number of REGs per unit generated from | ‘ ‘
repowered projects

1 unit purchase from repowered projects could be
| | | considered as 2 units or (appropriate multiples) for || | |
| K RPO compliance

| N Specific RPO for purchase from repowered projects o | |

Additional FIT

0% 5% 10% 15% 20%  25% 30% 35%

| N The above Figure demonstrates that stakehplders have favoured the amendment of existipg ITPAS | |
| I and provision of additional FiTs as the mos} coveted measure for repowering initiatives tqwa&‘d | |

| || | | | |
3.2 Summary Of Stakeholder Consultation Process | | |

implementation.

Consultation with the members of wind energy associations and officials of state renewable energy | | \ \

- _development agencies provided useful insights as well as raised several issues that may hinder the repowering | |
‘of old wmd projects in India. The key driving factors for Fepowering as stated by various stakeholders are | | |
summarized below:

B e e
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reﬁ)éwering.

ev:ﬁuation.

in

deyqlopers

‘Key learmngs and feedback received through stakeholdqr consultation process on the key issues inﬂuepcipg the
development of repowering business has been summari%ed in Table 3.

\

|

\ |
\ N
| Ownédrship
| |

| |

\ |

\ |

| Evaduation
\ N

\ |

| |

\ Land

\ |

\ N

| N

| |

|

\

\

\

Powel bfftake
arrangement

7Taﬁ#aﬁd7
| incéﬁﬁves
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3.3 Key Learnings And Feedback From Stake

Key Learnings and Feedback From Stake holders

« Issues regarding ownership of
windfarm with multiple wind turbihe
owners in given wind farm \

* All parties'/WTG owners may not be
keen on repowering |

\

* Most of the old wind projects are |
connected to 11 kV line (particularl?/ in
TN) posing a major hurdle for any
repowering initiative \

* Multiple ownership of land for a gi‘ven

wind farm poses another challenge for

repowering projects |

e Optimal micro-siting for repowereH
site requires unhindered access, \
planning and flexibility on the site |

* Retaining earlier power offtake |
arrangements (sale to DISCOM or
captive) and identifying off-takers l)f
extra power generation post |
repowering ‘

° Shﬁ'e of the installed capacity of an owner in a windfarm can be a criterion for sharing the capita
estments as well the revenues after repowering the windfarm in the ratio of equity investmen

holder Consultation

to equity interest could be a solution

upgraded to 66 kV systems

° Upéi‘adation of existing evacuation infrastructure is cited as one of the most critical factors to undertake
repowering projects. WI'Gs must be connected to at least 33 KV or preferably 66 KV lines for proper

k.

e The state regulatory commission should form or strengthen RPO compliance mechanisms for the
obl‘i%ated entities.

\
e A conducive model policy may be issued by MNRE which in turn may be adapted by the states in their
po iéy instrument for addressing the above issues. | |

\
* A suitable business model must be evolved
where interest of all parties is taken care of |

* The evacuation infrastructure must be |

\
* In some cases, upgradation of the pooling
substation may be required

° M(Mification of the existing PPAs with generators g\nd utilities for the revision of tariff may not blz |
acdeptable to the utilities because of the poor financial condition of the latter.

e The Government may provide appropriate subsidy(ies) in the form of GBI or additional FiT etc. for the

* Formation of Special Purpose Vehicle (SIbV) |
with equity participation from the concerned

parties with sharing of revenues in prop‘ortif)n

* Lease of land or right to use land on footprint
basis in favor of SPV could be explored to

address the requirement in case of muliipld

landowners

* Multiple options available for power

offtake,viz., a) sale to DISCOM, b) captiv

and combination to be allowed

residual life period

?m del,
¢) sale to any third party by open access route

« Existing off-take to be protected at least|for |

|
\
\
|
|
|
|
\
\
|
|
|
|
\
\
|
|
|
|
\
« Existing tariff is toolow-as the PPAs— ¢ FiT for wind should prevail.However, to ¢ontinue - — —
|
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|

signed for over 20 years have a the tariff of old PPAs, the developer wouyld

perpetual nature with no termination require a certain incentive over and above IJIT
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| _‘ | - Current tariffs are unviable for | ¢ In case of captive power plants, attracti\‘/e | | |
| ;acrlﬁt?yeds repowering projects | wheeling and banking provision must be | | |
‘ N ‘ broughtin | ‘ ‘
\ || e Utility is in a secured PPA with the » Utility off-take would be as per the old PPA fates | ‘
\ | | developer at a much lower cost | to continue thebalance tenure of existing PPA \ \
[ U}i!ity * Utility would not allow break away|to * New PPA shall cover the new FiT for additional \ \
| N enable repowering | generation through repowering L | |
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Globally, the Government policy initiative is one of the main driving factors behind the rapid growth o%

Case Studies

renewable energy. In this chapter, the policy support and incentive structures that propelled repowering

Lbusinesé {n the European market have been analysed. It is observed that Germany, Denmark, Spain,

Netherlands and United Kingdom (UK) have remained pfoneers of onshore wind energy installations atross

‘Europe. However, in the repowering business, Germany land Denmark have been the most progressive in the

world. Hehce, it is vital to understand the kind of policy support and regulatory interventions requiredfto |

lpromote repowering in the country. For this, a country-specific study was undertaken for Germany, Dénmark,

iSpain and Netherlands to analyse the requirement of key driving factors in the Indian context. Key learnings

were captured subsequently. \ |

Europe has traditionally remained one of the largest markets for wind power development in the world. Even

Mith Chiﬂa, India and North America moving up the ladqer in wind energy deployment, Europe would §till‘hold

‘about 3%0{0 share of the global wind energy installed cap?city. |

Back in 2010, China became the world's largest wind energy producer and the boom is continuing unaqatefi,
especialm fuelled by the government support and arnbitﬁous renewable energy targets. In 2018, althou$h 9hina
and USA are the two biggest wind power generating nations, Germany is the largest annual market for wind

annuallgL,‘the industry is moving towards European Union's target of supplying 20% of Europe's electrgcitgr by

the end H” 2020. In Europe, 16.8 GW of new wind power \ivas added during 2017, bringing the total insta‘lled

‘capacityl to 168.7 GW, and generated about 336 TWh of eiectricity accounted for about 18% of the Euroﬁe's‘
lelectricity consumption. \ |

|
4.1 Germany

\
R

addition ;chhieved by Germany.

\
|
|
\
\
\
\
|
|
\
\
\
\
|
|
\
\
\
power in Europe with a cumulative installed capacity of 57.4 GW. While the market distribution changes |
|
\
\
\
\
|
|
\
\
Below Iiﬁed are the various implications of EEGon repoyvering from 2000 to 2017: |
\

|

|

\

\

\

\

|

German}/ ‘is the first European Union country with the lar:gest wind installed capacity, followed by Spain, UK,
France and Italy. Nearly, 50% of the current wind power capacity in Germany was installed after 2000. The

Renewable Energy Sources Act (Erneuerbare-Energien-Gesetz [EEG]) was a key enabler for the wind capacity

® EFG 2000: The EEG Lawcomplied with the EU criteria by setting time limits on compensation, | |

eﬂablishing cost-oriented rates, differentiating :flccording to energy source, plant size and loca‘tior},
imroducing a degressive structure and insisting on regular reviews. The Law, however, was silept onany
i??entives for repowering.

\ |
EEG 2004:Amendment to the Renewable Energy ?ources Act (EEG) in 2004 offered an additionzﬂl

fi |

financial incentive to repower wind projects installed before 1995. Before 2004, German FiTs provided
s‘o‘me encouragement for wind repowering, by of%ering new wind projects and higher FiTs than ‘exis‘ting
p‘r‘ojects in operation. Since 2004, FiTs offered lor‘lger and higher income for wind turbines ther‘eby‘
rH)lacing/restructuring the existing projects builk before December 1995 and were at least threé tinlles

the capacity of the older turbines. The repoweriné incentives (RI) offered by the EEG had no efféct dince |
the spacing requirements and the height limits-made itimpossibleto achievefl‘nefequiredrtr'rplihg of- —+

ihstalled nominal capacity. | ] \
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e EEG 2009:FiT for onshore wind farms was increased from EUR 8.03 to EUR 9.2 cents/kilowatt-hour

(HN'h) for the first five years of operation, and EJR cents 5.02/kWh thereafter. This tariff will be | | |
d‘e‘creased annually for new installations by 1%, a‘s opposed to the previous 2%.Similarly, the la\‘/v w‘ould |
ir‘lc‘:rease the repowering incentive to support the ‘replacement of old turbines by the new ones. 'ILhe %nitial |
r‘er‘nuneration would be increased by EUR 0.5 ceni/kWh. The replaced turbines must be in the sa‘rne
|
|

administrative district and be at least 10 years ol&. The new turbine must have at least twice, buL no more

tfllm five times the original turbines capacity.

e EEG 2012:The EEG amendments 2012 retained thie incentives on repowering projects. FiT for on‘shore
V\‘Iﬂ‘ld projects remained at 8.93 cents/kWh for thé initial five years and the base tariff as 4.87 CelthS/hWVh |

fbt the rest of the project life. This FiT was subjedted to an annual digression of 1.5%. An incentive of 0.5 |
cets/kWh, as mentioned earlier, was retained in the amendment. However, the law stated the inlcentive |
amount shall be reduced by 0.01 cents/kWh annually. There were certain conditions laid out for|the| |
applicability of incentives as mentioned below: | | |
| | e The repowered capacity must be atleast twice the earlier capacity. | \

\

| | e The onshore plants must be commissioned prior to 2002. |

titbines as the financial incentive meant for repdwering was granted only for projects which couldbe |
completed until the end of the year. Therefore, in 2014 a last chance was offered to the operators of|older |
wind turbines to use the repowering incentive by dismantling an old wind turbine and installing anew
one in the same region. With the EEG revision in ?orce since August 2014, repowering has acquilfed |
aPPther significance for the future development ?f German wind energy market. Since the EEG %01

came into effect, the Federal Network Agency (Bl.rndesne tzagentur) established a register of ins‘tallftions
for all new renewable energy plants commissioned and c ecommissioned. The obligation to report is a

prerequisite for claiming the EEG remuneration, and therefore since August 2014 a clearly improved

d‘akabase for repowering became available.

° E‘EG 2017:The reform introduced public tender p1jocedures for wind, solar and biomass projects

in
chtry's efforts to shift from FiT support renewable energy deployment to market orientated ﬂrici&
ﬂﬂding mechanism. With that, projects will no lohger be eligible for statutory FiT remuneratioﬁ; bl‘lt,
will have to bid for it in public auction organised and moaitored by the Federal Network Agency! |

|

|

\

|

\

|

|

|

\

|

\

|

|

|

| e HEG 2014: The revised version of the EEG 2014 gave additional impetus to the repowering of older wind |
|

\

|

|

|

\

|

\

|

|

|

\

\ (BNetzA). Successful projects will receive contradts for 2 years based on the sale of electricity produced
\
|

this Law as well. \ |
The compilation of the FiTs with digression rates and repowering incentive over the period from EEG 2000 to
‘EEG 201{7;5 depicted in Table 4. | I

\
|
|
\
\
\
\
|
|
\
at the bid price quoted during the auction process. Repovsering incentive continued to be abolished [in |
\
\
|
|
\
\
\
\
|
|
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EEG 2000
| |

N
EEG 2004

EEG‘ £009

N
EEG 2012
||

T
EEG 2014
ki

EEG 2017
| ]

New Wind Project
Repowering Project
New Wind Project
Repowering Project
New Wind Project
Repowering Project
New Wind Project
Repowering Project
New Wind Project
Repowering Project
New Wind Project

Repowering Project

6.2 NA
6.2 NA
5.5 NA
5.5 0.5
5.02 NA
5.02 0.5
4.87 NA
4.87 0.5
4.95 NA

4.95 Abolished
- NA

- Abolished

|NA|

'The remuneration rates of German onshore winds from FY 2000 to FY 2018 is represented in Figure 26, |

\ | |

| Figure 26
\ | |
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Source: Windmonitor Fraunhofer IWES, 2o17|

\
More sites for wind energy deployment are being develoPed in middle and southern Germany. This has created a

market %o‘r newer turbines based on the modern technologies, which can optimally utilise the sites with lower
— — — — ‘wind sp{fédsr Apart from the new irrstaHat'ronsTGermaW has atsowitrressﬂegressiveTepreﬂngacﬁvi{fes‘ — =+ - =+ -

replacing/the first-generation turbines of 300 kW or lowler capacities by the latest ones that could be as big as 2 |

- - - W - - - - - - - - - - - — — - 4 — — 4+ —
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Improve({ energy generation in modern turbines has made it economically viable to replace older turbines after
\

‘an avere@e run-time of 10 years. According to BWE, pres‘ently, 41% of the installed capacity in Germangr Whl be
completing 15 years by 2020 and the same would be considered as repowering potential by then. Apprehenlsions |
ffor the abjolition of RI through EEG amendment, 2014 can be attributed as the main reason for significant higher|

‘repowerﬁupg installations in 2014. ‘ | ‘

he EEG amendment that commenced on 01 August2014,mandatedthe formation of a Central Turbine Registry
3 ) 4 g \
‘to captuw the additions of wind energy turbines, repowging and dismantling data in detail. In 2017, 3}5 o}d |

N Gross addition during F‘Y 2017 5,333.53 117921

Repowering share (not Hinding) 951.77 315

7 Dismantling in 201‘7 I

(incl. subsequent registration) (not 467.27 387
N binding) ‘ |

| |
Develgq)ment
2

| |

| | Net addition during 2017 4,866.26 1)405
|| \ |

Cumulative
31 Decamber Cumulative WTG portfolio

|
2017 Status: 31 December 2017 (njot binding) 50,776.93 2%67?

N | Source: J‘BWE‘
WTGs with installed capacity of 467 MW were identified for repowering. The same was replaced by 315‘ new
'WTGs having total installed capacity of 952 MW. The net addition in 2017 came to 4,866 MW. Therefore, by the
lend of 2ot7, the cumulative WTG portfolio increased to 28,675 WTG with a cumulative capacity of 50,777 MW.
'This equates to an increase of the cumulative capacity of 11% compared to the preceding year. B
(Onshore wind energy in Germany has recorded a huge expansion in the transition phase of the new tendering
system. ‘Arccording to the German Wind Energy Associat%on (BWE), a total of 2,281 MW (gross) was neley |
installed in the first half of 2017 thus equating to 790 wind power plants. Expansion in the first half of 2017 is
therefore 11% higher than the level reached in the same beriod of the previous year.

|
T
| ]
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m Annual Installed and Cumulative Capacity (MW) in Germany Including Repowering and Disma?tliqg
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The identified annual newly-added repowering capacity, the dismantled capacity, as well as the share of the
‘capaci'q) (Lf repowering turbines in the annual gross addi‘tions over time is illustrated in Figure 28. The L
‘repowerﬁﬁg capacity notably declined following the candellation of the repowering incentive with the EEG ‘2014,

increased in 2017 and reached its second highest value since 2014. |

N |
Figure 28 Annual Installed, Dismantled and Cumulati\]re Capacity of Repowering Projects
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The below image depicts an example of repowering in Germany where 20 turbines of 200 kW were replacdd
with seven turbines of 2 MW. It was observed that the investment was tripled, but the annual energy production

‘increasqq fourfold. | |

— - - - - — - - - - - - - | - - - - - - - - - — = R — —
| | | |
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| Figure 29

‘Further,‘ %he installed capacity increased by a factor of 3.

Illustration of Repowering in Germany

Repowering

Before

After

5 as shown in Figure 30 and the energy produchio

lincreased proportionally with the installed capacity. This is due to the taller wind turbines accessing tHe

lincreasdd wind speed present at higher altitudes.

| Figure 30 lllustration of Energy Production and Installed Capacity

Investment

Yield

Installed Capacity

Number of Turbines

6 M€

10 GWh

4 MW

20 Turbines

3.5 Fold Increase

| Reduction 70%

7 Turbines

Source: BWE

Following observations can be made regarding the repowering scenario of Germany. The rapid installations that
‘occurreql yia repowering programmes can be attributed to the amendment in EEG in 2009. |

| o By 2017, there were 28,675 onshore wind turﬁines in Germany (Deutsche Wind Guard, 2017)‘.

| ° In 2017, at least 387 WTG's with a combined cppacity of 467.27 MW, were dismantled. |

- — — - -#
\ | |

The year wise repowering installation in Germany is depicted in Figure 31.

| With an identified capacity

gross capacity addition for 2017.
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| | |
It can be gbserved that from FY 2007 to FY 2017, WTG capacity addition through repowering has achieved |

Fompou‘qd Annual Growth Rate (CAGR) of 30.6% as agai1nst 7.2% CAGR for the green-field wind projeqts. |

4.2 Denmark \ |

For over 20 years, wind power has been one of the main fenewable energy sources, especially in countties such
as Denrﬂdrk, one of the pioneer countries in developin onshore wind turbines. Whereas offshore wind |
g

utilization is still risky as the repowering of wind farms offer an interesting alternative to further increaselthe

g g
generation of renewable energy. | |
To meet/the ambitious renewable energy targets set by the EU and those announced in the National Rehewable
Energy Ac¢tion Plan, Denmark will need 6.4 Terawatt hours (TWh) of onshore wind power by 2020. Singe the
best sites|for onshore wind are already being used by the small scale wind generators, the potential for| |
repowerjng in Denmark is huge. \ ||
According to the Danish Register of wind turbines, as of December 2017,the installed wind power capagity is
5,475 MW It has doubled since 2001, although the actuap number of turbines has dropped by 20% owiqg to the
use of laFger and more efficient machines. In 2017, wind‘turbines supplied enough power to cover 43.4T/o O‘F
rDenmarh’s electricity consumption. This is the highest ﬁhare ever recorded, overturning the previous ﬁeco‘rd set

country. Denmark recognized that these smaller aging turbines were an obstacle to new project develoFm(‘ent,

and removing and repowering those turbines would require an overt and explicit incentive. Denmark’s

repowering programme has led to repowering of two-thirds of the oldest turbines in the country. The ‘onsﬁlore

‘and offsu)re cumulative wind capacity (MW) from FY 2&08 to FY 2017 is depicted in Figure 32.
\ | | \
| | |

| | |

—— — — = e - e

in 2015. P‘enmark was the first country to actively support wind repowering in part because wind turbine
Enstallatﬁ?ns began in the early 1980s, so many aging small (< 75 kW) wind turbines exist throughout the

- - - - - — - - - - - - - - - - — = = + - — 4+ —
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Repowetring Initiatives in Denmark \ |

n Denmidrk, repowering was undertaken in different stdges. The first repowering scheme was initiated fr¢m
2001 tillthe end of 2003 targeting turbines up to a capacity of 150 kW. For decommissioning of these small
‘turbineg, ‘the owners received a 'Repowering Certificate" equivalent to an additional tariff of 2.3 Euro cgntq/kWh
‘for two tﬂ three times the scrapped capacity for 12,000 f}lll—load hours Since these certificates could bq traﬂed,

\
lower caPacity old turbines with a combined capacity of ‘122 MW were replaced by 272 new turbines having a

combine& capacity of 324 MW. The scheme was most effective for turbines in the capacity range of 55—95 kW in

which more than 80% of the turbines were decommissioned, whereas only 25% of the 150 kW turbines were

‘decomrﬂigsioned. | |
\

‘In the séc‘ond stage, projects with turbine size greater than 100 kW could install twice the capacity rembveh and |

the schewe made it possible to install much larger turbi?es. During the lifetime of the scheme, around‘l,lp?o

‘received‘ ﬂhe same treatment. The scheme was announcéd in 2004 for a period of 2005—-2009. This schémé was |
targeting/bigger turbines having a capacity up to 450 kW. In this scheme, the turbine owners received | | |
repowerling certificates equivalent to 1.6 cents/kWh for two times the decommissioned capacity for 12,000 full- |
lload houris Besides the Repowering Certificate, the wind turbine was given a general subsidy of 1.3 cents/kWh |
land the balancing fee of 0.3 cents/kWh. The subsidy is restricted so as the sum of the repowering subsidy, the |
general subsidy of 1.3 cents/kWh and the spot price could not exceed 6.4 cents/kWh. The Repowering Certificate |
system Wabled successful repowering in Denmark. | o |
‘The certﬁicate holder is awarded a higher price for elecqicity produced from new turbines up to a max}mqm of |
‘two or tmee times the replaced capacity. The incentive if regulated in relation to the market price of el?ctr‘icity. |
‘The Danﬁh FiT framework is briefed below: |

o
The tariff
The tariff o

\ ® Old wind turbines connected to the grid beforg 2000: Turbines connected to the grid prior tg 2002 |

is distinguished in the following three onshor? categories:

‘ | | received a general price guarantee of 80 €/MWh for a 10-year production period. | ‘

— — — — | — el Windturbines connected between 2000-and-2002: Turbines-connectedto the grid-in the peried | — -
| | | between 2000 and 2002 received a FiT of 58 €/MWh up to a production limit of 22,000 full-lpad/hours|

T - - - - - - - - - - — — |- —
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3 after 01 January 2003, had to sell electricity at ‘the market price. In addition, Turbines receive‘d a

3 subsidy of 16 €/MWh for the duration of 20 yegrs. ]
\ |

A-3 Spain | |

Spain is ‘t]Pe second largest European wind energy markqt after Germany and has the fifth largest wind ‘insFalled

\
\
\
\
|
- — — — + — &\I**.*.**. ffffff .f% fffffff il o | = + — —
| ew wind installations connected to the grid after 01 January 1 2003: Turbines connected to the grid
\

Fapacity‘ awfter China, United States (US), Germany and quia. The European Union's renewable energy (?iref:tive
Fets a biw]ing target of 20% final energy consumption fﬁom renewable sources by 2020. Spain has the ?an}e
target as that of the EU, whereby 20% of its energy consumption shall be met from renewable sources by 2020.

n addltl‘o‘n , Spain must acquire at least 10% of their tran‘sport fuels from renewable sources by 2020. -
Installed Wind Capacity in Spain
fnstalleq Wind Capacity In Sp | |

Fpain has‘total installed wind capacity of around 23 GW(Fnostly onshore capacity) by the end of 2017 wpic}}

| \ \
Cumulative Wind Power Capacity (MW) in Sﬁ:ain from FY 2007 to FY 2017 |

Further (ﬁnstitutes 18.6% of the total generation installﬁd capacity in Spain as shown in Figure 33.

25000 22789 22953 22970 22998 7798%‘
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‘ ‘ Source: IRENA\

In Spalq ‘almost no new wind turbines have been 1nstalle since 2013 due to the drastic change of legls}atlpn
referred‘ Ho as “Energy Reform”. The new regulation in %013 entailed a complete removal of subsidies 1nd
incentives, such as prior FiT and feed-in premium schemes. The following policy and fiscal instruments have
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|
‘supported Spain's wind market through 1990s and 2000s, viz., tax-free depreciation of assets, reduction of
‘mcome Hom certain intangible assets, local tax exemptl‘ons and FiTs. However, limitation and ehmma‘tlor‘l of
‘mcentn)eg over the past years have led to a curtailment $f new wind power installations. In January 20{2 épam
‘suspendeh its special registry of renewable energy prOJeEts due to budgetary concerns. Further, in FebLLuaﬂy
2013, it Withdrew the option to receive premium over-mlarket FiT rates for renewable energy projects, which
'now receive only a fixed FiT with annual degression. | |

‘In Spain, ﬁost of the wind turbines are owned by a hand‘ful of large operators This has significantly 1n{paéted
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Wind Réﬂowering in Spain |
\
\

the 11fetf1jne extension strategy as larger operators have fnore operational data available. However, preéenﬂy, no
Ipolitical fepowering subsidies exist, and the repowering bonuses were announced in the Renewable Erlergy Plan |

— — — — JPER2011{2020;but hasnever materialised due to-subsequent suspension-of the plan.. — — — — [ |- | — — | —
IDespite slich circumstances, Nordex, one of the large wind turbine manufacturer, had recently won itslfirst | |
_ _ _ __ Jrepowetlihg project of a Spanish wind farm reducing the number of turbines at the site from 9o to12. Thedaid | _ _ | _
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FI‘O]eCt would remove 90 numbers of 22 old turbines at Acciona Energia's 30 MW El Cabrito project in Andalucia,
southenjl Epaln The site's 330 kW turbines will be replaéed with eight N100 3 MW and four AW 70 1.5 MW | ‘
machines. E1 Cabrito will have a reduced operating cost due to the lower number of turbines, and an increased |
Energy ﬁiéld despite having a slightly lower nominal Capbcity. The said project is envisaged to be compieteﬁ in |
the second half of 2018. | | |
Meanwhlile, during December 2017, the Spanish wind energy association (Asociacién Empresarial E6lida, AEE) |
published a growth plan in which the country should reach 40 GW of installed capacity by 2030. Repowkring of |
ageing wind farms and new installations are considered imperative to Spain, meeting this target as envisaged in|
the growth plan. Repowering is also equally relevant for Spain in meeting its target of 20% of its energy | \
consumption from renewable sources by 2020. | I |

4.4 Netherlands | ]
Netherldrids had a total installed wind capacity of 4,341 MW by 2017. The country targets onshore and offshore |
wind caﬁe{city addition of 6,000 MW and 2,500 MW respéctively by 2020. Energy from wind capacity is ‘exﬂected |
to contriblute significantly to the country's commitmentlof meeting 14% of its final energy consumption from
renewabllé sources by 2020. | ||

\
m Cumulative Wind Power Capacity (MW) in NFtherIands From FY 2007 to FY 2017
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\
‘As per tﬂé 2014 EU Commission directive on incentive désign guidelines for renewables, it is mandatorgl fo‘r all |
‘EuropeaH nations to migrate to market-based incentives for onshore wind by January 2017. Six out of 1| |
lcountries, including Netherlands, have already adopted one or another form of market-based mechanismlto set !
lincentives. Netherlands, driven by a clear policy and pre-planned yearly auction until 2020 is expected to | |

comfortably achieve their wind capacity addition target.| | |

Mind Re‘p%wering in Netherlands | ] |

‘Despite its small wind market, Netherlands is seen as a lhrge growth opportunity for wind repowering asthe |
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lonshorel turbines are older and of smaller capacities. Duﬁng 2016, RWE Energy along with several parthers and |
original lelquipment manufacturers began installing 86 modern turbines at the Noordoostpolder wind farm on | \
~  —  lthebankd of Lake IJsselmeer. The newly repowered arealwill have 48 Siemens 3-MW offshore turbinesjand38 | — — |
lhuge Engfcon 7.5-MW E-126 turbines. At this site, RWE will remove its 50 WindMaster 300kW turbines orice | |
_____ Jinstallation of the first 12 Enercon E-126 model is complete. The WindMasters' hub height of 30 meters (m)and| |
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tot(; diJ;arr‘rleTerEf 25 m are dwarfed | byfne?cor? $135-m Lub height and 127-m rotor.

‘Simultaneously, investments to the tune of more than 200 Million Euro was being discussed by the en& of

‘repower‘ dlder wind turbines with updated technology fora capacity of 180 MW by 2019. |

2017

|
|
\
to repovx‘/elr one of the oldest wind farms in the country, 111amely Wieringermeer. The project is expected to |
|

Wind cabécity installation in the country started around 1985. Several smaller and older wind farms in |
Netherlands consist of much smaller turbines compared‘ to those typically deployed today. This providés |
sufficient/scope for repowering of old wind installationslin the country. Broad estimates set the repowéring
potentidl in the country to be around 1,000 MW. \ |

4.5 Experience In India So Far
e The older wind farms located in the windy terrains of Muppandhal, Panakudi and Kayathar in the

southern districts of Tamil Nadu- Tirunelveli, Thoothukudi, Nagercoil, Kanyakumari and Coimbatore
| |

U LMW Coimbatore site had 29 WTG's of 300 k\)V capacity each and 2 WTG's of 500 kW capacit‘y eAch at

offer huge opportunity for repowering in Indig.

| WTG's of 850 kW capacity each. | |

o/ At the Fenner India Nagercoil site, 11 WTG's of 225 kW capacity each have been replaced with 3 WTG's
| of 850 kKW capacity each. \ |

ol The Policy for Repowering of the Wind Power! Projects in the country has been released on 5‘Auéust
12016 \ |

ol The State of Gujarat has come up with a repO\Wering policy dated 21 May 2018, to promote

4.6 Ma‘j‘or Learning From International Case gtudies

|
‘o‘ Amendment to the Renewable Energy Source‘s Act (EEG) in 2004 offered an additional financia
incentive to repower the turbines installed before 1995, but Germany imposed certain restrictions on

hub height and capacity increase posing a major hurdle for repowering activities.

e With amendments to the EEG in 2009, more attractive conditions for repowering projects including

3 cents/unit. Indian regulators can take a note on this feature of providing additional incentive on FiT |
| till the lapse of their existing PPAs with the utilities. o |

|
|
\
|
|
|
|
|
\
|
|
|
Kethanur village, Tamil Naduwhich are planded to be repowered in phases to a final numbe{' of H5 |
|
\
|
|
|
|
|
\
|
|
|
|
|

additional increase in initial tariff for wind turbines by 0.5 cents/unit above the initial FiT of 9.1

ol The concept of Repowering Certificate as introduced in Denmark, can be replicated in India las well. |

\

\

\

|

|

\

\

\

\

|

|

\ \
| | | repowering of wind farms in the State. | |
\ \
\

|

|

\

\

\

\

|

| o/ Anational turbine registry can be developed in India too. It would necessarily capture information |
| | about the new turbines being installed, dismantled and capacity used by all the developers dcross the |
| || country. | | |
Tt is also understood that there are several reasons for tHe Government to promote repowering in the counlry.
IAfter anhlysing the major international repowering scenlarios, the major reasons for which the Government

promoted repowering are briefed below: \ |

| ® Ensures minimization of electricity demand supply gap for the country. |

|
\
\
| ® Ensures energy security by incremental clean energy deployment. | |
\
| ® Ensures less variability issues with wind power generation; hence, better grid discipline thrpugh |

|

\ | | repowering resulting in shortage of defaults and forced outages. |

| _ _p| Ensuresbetter landscape quality. | ||

| —

4.7 Legﬂ'ning From Indian Experience | o |

— — — — L e g | |l L — —
- -

\

|

In India, repowering of old wind projects is still at a nascent stage. Certain recent policy provisions have been
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made to promote the same. A few demonstration projects have been undertaken to understand the issues and its

addressed to enable large scale deployment of |

implicagié)ns in India. Some of the issues that need to be
repower‘eh wind capacity are briefed below:

\
|
|
‘o‘ Micro-siting is very important for the optimi‘zation of wind farm layout and locating new tl‘lrbi‘nes as‘
\
\
\

per the norms specified by the respective state regulatory authorities. But micro-siting for a
| |

repowering site may pose real challenge unlegs the other old turbines in the windfarm are
3 dismantled.
o The number and capacity of old machines to i)e removed should be planned accurately to av%id‘

N significant generation loss for a long duration and simultaneously avoid hindrance for deplbyrﬂent of
|| new turbines. \ | \
ol Unlike in Denmark and Germany, in India, there are multiple turbine owners in most windfarmis. |
| | Since repowering would involve removal of multiple turbines by placing few turbines each df higher |
| | capacity than before, it would lead to ownership issues in the project. A holistic business madel| \

| | protecting the interest of every stakeholder needs to be in place to address the issue. |

4.8 Poiit:y And Regulatory Provisions For Rep&wering In India o
| \

‘Policy and regulatory framework has been accorded by the Central and State level to facilitate repower{ng of
{Wil’ld, Wluch proliferates the capacity by two to three tiﬂes and promotes optimal utilisation of resourées. |

| U The Policy for Repowering of Wind Power Prokects notified by MNRE on 05 August 2016,inclhdekhe

| N features shown in Table 6. | o

\ N \ |
Policy for Repowering of Wind Power Pr6jects Notified by MNRE ]

To promote optimum utilization of wind energy resources by creating facilitative

Obje‘c{ive of Policy )
R framework for repowering. | I

Initially, wind turbine generétors of capacity 1 MW and below would be eligi‘ble‘for
repowering under the policy. Based on the experience, MNRE can extend the |
repowering policy to other Rrojects. o

\
E%igibility

N ® For repowering projects, Indian Renewable Energy Development Agency kIRE‘DA)
will provide an additional interest rate rebate of 0.25% over and above the interest

. rate rebates available to new wind projects being financed by IREDA.
Incentive \ ||

\ |
\ \
\ |
\ \
\ \
\ \
\ |
| ) o o . . . |
e All fiscal and financial benefits available to new wind projects will also be
| N available to the repowering project as per the applicable conditions. | |
\ \
\ \
\ \
\ |
\ \
\ |
\ \
\ \

Implémentation The repowering projects would be implemented through the respective State |
Arﬁngements Nodal Agency/Organization ‘involved in the promotion of wind energy in th? stﬁte.

® |n case of augmentation of transmission system from pooling station, the same
N will be carried out by the respective State Transmission Utility. |

Su\p\port to be ® |n case of power being prd)cured by State DISCOMs through PPA, the powér \
provided by the generated corresponding tojan average of last three years' generation priof to |
States repowering would continue to be procured on the terms of PPA in-force.In

| addition, remaining additiorlnal generation would either be purchased by DI%CO‘MS

e at FiT-applicable in the statelat the time of commissioning of the repowering | — | —

| N project and/or allowed fortf‘ﬂrd party sale. I |

e = == —— &+




N ® State will facilitate to acqu‘ireadditional footprint required for higher capa‘city‘
turbines.

| | e For placing of wind turbinks, 7D x 5D criteria would be relaxed for micro-siting.
Support to be
provided by the
| ‘States

e A wind farm/turbine undelrgoing repowering would be exempted from not |
honoring the PPA for the nop-availability of generation from wind farm/turl?inq
during the period of execution of repowering. Similarly, in case of repowering by

N captive user, they will be allbwed to purchase power from grid during the pério of
|| execution of repowering andl on payment of charges as determined by the | |

K regulator. | |

N No additional financial Iiabil‘ity shall be met by the MNRE for implementing Fhe‘
Financial Outlay Repowering Policy. The repowering projects may avail the AD benefit or GBI as Fer
N the conditions applicable to‘new wind power projects. |
\

\
Review of Policy The Repowerlng Policy woul‘d be reviewed by the Government as and when‘ |
required.
N \ I
\
|

|| \ an&

e National Tariff Policy, 2016 clause 5.11 (g) specifies need for encouragement on Renovation

Modernization of power plant including repowering of wind generating plants. The relevant clause of
|

the Tariff Policy, 2016 states that: | .
N \ ||

N “Renovation and modernization of genera‘tion plants (including repowering of wind generatingi

plants) need to be encouraged for higher efficiency levels even though they may have not completed
3 their useful life. This shall not include periodic overhauls. A Multi-Year Tariff (MYT) framework may
N \

N modernization and an incentive framewo;k to share the benefits of efficiency improvement‘ betWeen

|
|
|
|
\
|
|
|
|
|
\
|
\
\
|
|
|
|
|
be prescribed which should also cover cap{tal investments necessary for renovation and |
|
N the utilities and the beneficiaries with reférence to revised and specific performance norms to be fixed!
| by the Appropriate Commission. Appropridte capital costs required for predetermined efficiéncyl gains |
|| and/or for sustenance of high level performance would need to be assessed by the Appropridte | |
| | Commission.” \ |

| | Gujarat on 21 May 2018, has the following features as shown in Table 7. |
| | |

\
ol The Gujarat Repowering of the Wind Projects! Policy,2018 notified by the State Government bf | |
\
|

Capacity of 1 MW and belovJ would be eligible for repowering under the policy.
Based on the experience, the repowering policy can be extended to other projects

I
Ehlglb'"ty as well. The life of repowered wind project shall be considered as 25 years or |

actual life of project whichever is earlier.

) As provided in the Repowering Policy of Government of India, the repowering
Incentive projects can avail additionallinterest rate rebate/fiscal and financial benefit as|
N available to the new wind pr‘ojects. |

Imp‘l mentation The repowering projects woyld be implemented through the State Nodal Agenﬂy
Arrangements and Gujarat Energy Development Agency (GEDA).
o - = 4 - —
\ N \
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® |n case of augmentation of transmission system, from pooling station onwards is
| required as per the system étudy undertaken by GETCO due to repowering of Wind
N project, the owner/developers shall undertake such addition/augmentation|in the
¥ system up to receiving end substation of GETCO.

® |n case of power being pr(J)cured by State DISCOMs through PPA, the repoklverling
| ] of existing wind project shall be allowed infollowing conditions: |

|| e The wind turbine pwner/power generator shall supply generation frgm
existing capacity (prior to repowering) as per the terms of existing PPA.

N The generation corresponding to existing capacity prior to repowﬁeriﬁg

|| shall be equivalent to average generation during last three yearsprior to

¥ repowering of Wind Mill.

e The additional ca[.gacity increased due to repowering shall be proéuréd

Suplport to be by State DISCOM tonsidering the RPO requirement and tariff dis¢overed
pro‘vpded by the through competitive bidding process as may be decided from tir;lle t
States time. However, it KNi” not be binding for the State DISCOMs/GUVNL t
|| purchase additional wind power to be generated because of such |
repowering.

e Tariff as fixed in the respective PPA shall not be increased. The be‘nef%ts
N granted under thé respective Wind Power Policy like land lease etc. Will
N not be increased pr the term of such benefits shall not be extend‘ed |
because of such repowering.

N e The terms of exiséing PPA shall be extended for the period equiveJIen% to
|| time taken for repowering of wind turbine subject to maximum of four
months.

® |n case of wheeling agreement for third party sale/captive use, the wheeling
N charges on entire repowered capacity shall be applicable as per the GERC ofdeft

new wheeling agreement must be signed.
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| N pertinent fromthe date of c?mmissioning of repowered wind turbine for wqich‘a
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5.Challenges For o

Repowering In India

Extensive stakeholder consultations revealed issues reldted to the potential roadblock for repowering f old
wind power projects in India. | |
| |

| | | . |
‘5.1 Ke)( ‘Issues For Repowering | L
|
|

Some of the major issues that need to be addressed to rqake repowering projects successful in the courrtry are

LDriefed l‘)e‘low. | |

5.1.] | Fragmented Ownership Structure Qf Wind Farm o

N In India, there are multiple owners of wind Furbines in the same wind farm. Many of thesq owners
who have commissioned their projects prior to 2002, own one or more turbines of capacit lefs

| |
than 500 kW. Repowering of these old wind farms will reduce the number of turbines and there

¥ may not be any replacement. For example, 1‘n awind farm, 10turbines each of capacity 250 kW
would be removed for the installation of 3 turbines each of 2 MW capacity. Hence, it comp ica&es

the ownership issues of three new turbines. This issue is one of the main commercial bottienéck

"1 that needs to be resolved to pave the way for repowering business to be viable in the counﬁry. |

5.1.i Loss Of Captive Status If Captive Génerators Go For Repowering o

\ ||
The Electricity Rules, 2005 of the Indian Ministry of Power (MoP) states that to qualify as a captive

N o dit <

generator, a consumer must own at least 26% equity stake in the generating company and it shall

consume at least 51% of the aggregate genération. With such rules in place, if a captive poL/ve
y generator seeks to opt for repowering, it m$y have aggregate generation increased up to three
|| times more than its initial generation. In such circumstances, in cases where the captive |

| | consuming lower percentage of actual generation by repowered captive generating plant dccdrding
|| tothe existing rules. It could result in the levying of additional cross subsidy surcharges on the

|| entire consumption of the consumer. In the present legal framework, such captive generators

N would not take up repowering due to the mﬁnimum consumption criteria. |

N Moreover, all the project owners may or may not participate in a repowering project. Repqwel{ing

K could reduce the number of turbines; but, iﬁ may not be possible to evolve exact replacern?nt. |
Further, it is possible that a repowering project is undertaken by one dominant investor while the

N |
rest of the existing captive project owners may be small/minority stake holders as a result, the

repowered project may or may not be able to meet the criteria of 26% ownership.

[
5'1'?“ Evacuation Infrastructure Up-grad?tion o

I In Tamil Nadu, most of the windfarms that Pouse projects with completed life of more thzﬁn 1§years
are connected to the 11 kV lines for the evacFation of power. However, post repowering, the

N
capacity and aggregate generation may increase by two and three times respectively. Hence, there

is aneed to upgrade the existing infrastructure such that all the energy generated can be evacuated

properly without any congestion for evacuation of wind power and without any forced geﬂeral‘tion

b meiment, — — — — — — — — - - - ___Z —— 4 — — 1+ —
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Loss Of Generation During Construftion Period

It is implicit that both dismantling of old asFets and installation of new assets require certfain |
minimum time to complete. Hence, the loss of generation during the construction period could be

|

|

. - . |
an issue for the existing turbine owners |
|

Certain cost aspects are associated with the ‘repowering projects. Apart from the cost of new a§sets, |
|

|

\

|

|

Valuation of Existing Assets

there are certain other costs such as the cosF of decommissioning of old assets, revenue foFeane
for the remaining life of the existing projects, revenue loss during the construction period, salvage

value of the old assets etc. All such cost components should be consideredfor valuation of the
existing wind power project. As on date, no tenchmark cost is set for these components in‘ Inciia.

5.2 Regommendations on Key Issues | L

After several deliberations with the experts and based on the stakeholder inputs, certain solutions were received,

to addre§§ the above issues. All recommendations for thg issues (as mentioned above) briefed below. | |

521
N

|
L
| ]
N
R R
| |
\ N

Fragmented Ownership Structure At Windfarm o |

The issue of multiple owners of a wind farm poses as the biggest commercial impediment to éo for |
repowering of the old wind turbines. This issue becomes important to be addressed since ] |
repowering would not necessarily replace every low capacity turbine by a higher one. It is énvisaged|
that a wind repowering project implementer, who is expected to acquire the existing wind /prdjects |
and to develop the new repowered project would receive the consent of the existing turbine owners |
in the followings ways: \ | \

e Giving stakes of the new repowering project to the existing turbine owners' stakes in the
ratio of their equity contribution. This equity contribution shall be adjusted after the |
valuation of their existing projects. | |

e For the existing owners who are not willing to invest; but, are interested to be a part of the
new repowering project, the Wind Repowering Project Implementer (WRPI) shall give the
existing turbine owners stakes of the new repowering project as per the value of the |
dismantled assets and the revenue foFegone. L

WRPI shall offer a complete buyout of the existing turbines with the land rights as per ﬁhe
standard method of valuation. | o

All existing stakeholders willing to repower, can be made partners in the WRPI promoted %PVr and

subsequently the profits can be shared in th‘e ratio of equity shareholding in the SPV. o

Loss Of Captive Status If Captive Generators Go For Repowering |

\
|
|
|
|
|
\
e For the existing owners who are not Willing to be a part of the new repowering projcht, Fhe |
|
|
|
|
\
Conditions related to the ownership and thg consumption have been specified in the Electticitly |
Rules, 2005 notified by the Ministry of Power, Government of India. As a result, modificatjons to |
the eligibility conditions as stipulated under The Electricity Rules 2005, needs to be incorporated. |
The criteria for captive consumers as defined in The Electricity Rules, 2005 can be relaxed as per the
notification under Section 176 (z) of the EleFtriCity Act 2003. It is proposed to allow the ex}stir‘lg |
captive users of wind power project to ContiPue to consume energy quantum equal to thei11' caPtive |

consumption prior to repowering as calculated below irrespective of whether plant meets the

ffffffffffff [Pt sl b o R

definition set out in the said rule:

The conditions of 51% consumption and of 26% ownership shall not be applicable in case of

ffffffffffff ) |

existing captive users of the repowered power projects, as long as annual captive consumption of

************ e e
\ . \
| [ |
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consumption for the last three years prior to commissioning for repowered wind power plloje‘ct.
N | |
5.2.3| Evacuation Infrastructure Up-gradation |

\
|| The WRPI shall be responsible to upgrade the evacuation infrastructure from 11 kV to 66 ky till the

I adequately reimbursed by the repowering p‘roject implementer. However, the STU shall bff th

responsible entity to carry out the transmission infrastructure upgradation beyond the pooling

substation. The cost of creation/up-gradation of evacuation infrastructure shall be factored in the

l re-powering project at the Detail Project Relport as (DPR) stage itself. -

N \ |
5.2.4| Loss Of Generation During Construction Period And Valuation Of Existing Assets |

\
\
\
\
N pooling substation. Alternatively, the STU can carry out the upgradation activities; but, it f.ha}l be |
|
\
\
\

|| The following cost components must be considered by the WRPI to evaluate the cost of acquisition |
|| of the existing wind turbines, and thereby, assess its incentive requirement: B ‘

| e Loss of generation during the construction period, i.e., the loss of revenue during the |
| | transition period. | |
| e Cost of equivalent generation to serve the utility as per existing the PPA rate at least fot
|| balance PPA tenure. | |
|| e Decommissioning costs associated with old wind project.
|| e Net benefit of revenue for sale of scrdp.
|| e Cost of up-gradation of evacuation infrastructure.
N |
N \
| |
N |
N |
N |
N |
N \
| |
N |
N |
N |
N |
N \
| |
N |
N |
N |
N |
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6. Development of
| I - I
~_Business Model o

Successful implementation of repowering projects depend upon the formulation of a holistic business model. |

‘There argmany issues that hinders the growth of repowging as described in the preceding chapters W}nd ‘farms‘
yvith fragr‘nented ownership is the single biggest commercial issue for repowering. Hence, to address t}}esq

| . |
§.1 Essp‘ntial Features Of Business Model | o |

Fssues a mlsiness model has been conceptualised.

‘ ® Since fragmented ownership of wind farm is an igsue, a SPV can be formed with equity contribution from
‘ qqch interested party, with an agreement to sharp the revenue in proportion to equity contribuqion‘. A
| v‘v%nd repowering project implementer, who can l?e any person, investor, manufacturer/develoger, | |
lﬁading project developer at the windfarm site sqall be the primary owner of the project and sh?ll f?rm a |
SPV-like-structure for the implementation of a repowering project.

| ° V‘VFPI would procure the existing assets which infludes both the turbines and the required land ‘use‘ |
T | 1
e Interest of the utility in terms of existing PPAs (at least for balance tenure of PPA) must be protected.

| | \ |
e Consumers would benefit from the proposed repowered scheme in terms of enhanced renewable

eneration from given wind farm site.

\ % \ \

| |
| ° 'ﬁhe model must be supported by the Governmen‘t in terms of incentives to make it financially feasi{ble |

or developers
\ .. |

JThe busi‘n‘ess model is so designed that it would not adversely affect any stakeholder, and simultaneously would

hot lead ‘té) an adverse tariff impact for the consumers. The major factors affecting the development of |
kepoweriﬂg projects in the wind rich sites are accounted ffor the development of the business model. | |

The redeering business model is presented in Figure 3%. o |

| N | | |

\ . ; \ | \
Repowering Business Model ‘ o |

\

| | | Revenue sh

|
arrangement
| | | | New PPA for the additional | | |
generation@ current FiT for
\ N \ wind | |

PPA @ existing T&C I |

\ N E

| || Existing Capacity | ‘
Repowering
roject
| . zev]eloper Addinational Money Flow o |
\ |l Capacity arrangement o |

‘ | \ .
\ Al |
__________ Open access Sub-contractin%
L — |-¢dnsideration could be — I COlISHITIS -arrangement— [—
| ﬁ?Sh or equity in company Developer O&M | I o |
R S R
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‘6.2Imﬁ

The conwonents that would impact the functioning of the business model includes parameters such asT asset

ortant Features Of Business Model

management, contract with utilities, advantages and imPIementation challenges. These features are 01‘1tlined in

the below sections.

\
|
\ ||
\ 6.2.‘]\
\ |
| |
\ ||
\ |
\ ||
| |
| 6.2.2]
| |
\ ||
\ |
| 6.2.3!
| |
\ |
| |
\ ||
\ |
6.2.4
\ |
| |
\ ||
\ |
\ ||
| |
\ |
| |
\ ||
\ |
\ ||
| |
\ |
| |
\ ||
\ |
L
| |
N -
T Tl
\ ||
| [

|
|
| \

| | |
Asset Management \ B \
The existing assets of the wind farm would be acquired by the WRPI who can be either an ¢xisting |
owner or may be a third party IPP or any other investor. The transaction is envisaged to ogcurupon |
accounting for the revenue foregone, markﬁzt cost of existing assets and other standard parameters

of valuation. The existing asset acquisition can also happen by offering the individual ass?t OWners

|
Company. The ownership of assets depend on the share of investment in the company.

\ | \
Contract With Utilities \ | \

some stake in the project company. Hence, }here can be multiple stakeholders of one Proj?ct |

Utilities would continue to procure power at a rate given in the existing PPA. Hence, the rdmaijning |
amount to cover the cost per unit of repowered project must be borne by the Government till the |
end of the existing PPA or the balance useful life, whichever is lower. | ‘
Advantages | o |
Distribution utilities are likely to support répoweringbusiness model as they would Contir{ue £0 |
receive power at the previous tariff rate at least for the balance PPA tenure with better reli‘abil‘ity. |
Developers can cover its actual cost of genei‘ation for the repowered project partly from the ufility |
payment and partly through incentives. The net profit can be shared among the existing wind farm |
owners according to the ratio of the equity investment in the project company (SPV). | \

|
Government must bear the burden of the difference between the lower tariff as mentione& in the

PPA and the actual cost of generation from a repowered project for the remaining period of the

Implementation Challenges

existing PPA. Owners who are unwilling to lge a part of such project, must be compensated‘
separately for buyout of their asset and the ldeemed loss of generation for the balance life bf the
assets. \ |

\

|

|

\

\

\

The business model as envisaged would involve the following stakeholders: . |
e Wind Repowering Project Developer (WRPD) o |

e WRPI | o |
Utility | | |
. \

| \

\

|

|

\

\

\

e MNRE |

e SERC |
|

agencies

for the proposed business model is pictorially‘deﬂicted

e State renewable energy development

The implementation framework and stages
in Figure 36.




Figure 36 Implementation Framework and Stages for the Proposed Business Model
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6.3 Role Of Various Major Stakeholders
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The major roles played by the stakeholders in the formation and subsequent functioning of the business model

is outlined below.

6.3.1 WRPD

e The responsibilities of the WRPD includes preparation of Pre-Feasibility Report (PFR) and
Detailed Project Report (DPR) for the concerned project. WRPD shall first prepare the PFR and
then get it approved from the State Nodal Agency, and finally from MNRE.

e Upon approval from MNRE, the WRPD shall prepare the DPR, and present to MNRE for further
approval. WRPD can be any organization with proven technical and management expertise in

the field of wind energy.

o MNRE shall incentivise the WRPD in the form of a capital grant to encourage more such players

to come up and to initiate the process of repowering.

6.3.2 The Government/MNRE

The Government shall come up with a Repowering Policy to promote repowering power projects in

India, the details of which are defined below:

e Government must ensure a long tenure (at least five years) continuous support through the RI

to be paid to the WRPI. Government may involve state level renewable energy development

agency to monitor the generation and to disburse the required amount.

e To enable continuation of the existing PPAs at earlier Tariff rates, the Government needs to

incentivize the developer over and above the rate at which it is supplying power to the utilities.

The incentive should be sufficient to match the actual cost of generation from the repowered

facility. This should continue for a fixed tenure of fiveyears or until the completion of the earlier

PPAs, beyond which this incentive shall not exist anymore.

e The policy document shall continue to have concessional wheeling, banking provisions for

repowered captive/group captive projects.



e Government may relax the micro-siting criteria for wind site from 5Dx7D concept to 3Dx5D
concept for better utilization of land, wherein, D stands for Diameter of the Rotor.

e The agenda for upgradation of evacuation infrastructure for repowering sites shall be

propagated at all necessary levels for quick action.

The Government should lay down some eligibility criteria for participation in repowering schemes,

which can be monitored by the state level renewable energy development agencies. The set of

criteria can include minimum hub height, minimum expected yield factor, minimum capacity
expansion etc. The Government shall conduct a bidding process for the selection of WRPI based on
the approved DPR.

6.3.3 WRPI

The WRPI can be formed by any repowering project developer as mentioned earlier such as a
WTG manufacturer, a windfarm developer, a Wind IPP, an owner of the existing wind farm or
any other investor who is willing to buy existing assets of the windfarm at a mutually agreed
price based on the standard parameters (revenue foregone, remaining asset life etc.). The
acquisition may also take place by offering the existing turbine owners some stake in the
project company.

The WRPI would necessarily continue the existing PPA with the utilities with the same terms
and conditions.

For the additional generation, the project developer either should sign new PPAs with various
utilities or sell the additional electricity to open access consumers via bilateral transaction in a
mutually agreed rate or sell in the spot markets at market price.

The WRPI must share the profit with other wind farm owners in the ratio of equity shareholding
of the project.

6.3.4 Distribution Utility

Distribution utilities are expected to continue purchasing wind power at least equivalent to pre-
repowered quantum from the repowered wind farm at an old rate till the completion of the
existing PPA.

Distribution utility may sign new PPA with project developers at an existing FiT for wind after
completion of the old PPA.

e Utility can procure power from the market during the construction phase of the repowering

project. A strict time frame of six months shall be given beyond which, if the generation does
not begin, utility would be compensated.

A detailed process chart, outlining the sequence of activities to be undertaken by the various

entities to take up repowering project is depicted in the following sections.

6.4 Process Chart-repowering Project

The repowering project in the envisaged business model would require several activities to be undertaken
sequentially as shown in Figure 37.



Figure 37
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Preparation of PFR

Or, returns
Approves the PFR (If found satisfactory) to WRPD

Forwards it to MNRE

Approves the PFR (based on the analysis of special committee formed by MNRE)

Gives X 15 lakh grant to WRPD for preparation of DPR**

WRPD develops DPR and submits to MNRE for further approval

Or, returns
MNRE (Special Committee) approves DPR Al

MNRE develops bidding conditions and floats RFP for selection of WRPI
Based on response, special committee of MNRE evaluates bid

Award projects based on approved DPR and incentive structure as detailed in Policy

WRPI finalizes contract and intimates MNRE about start of construction date

** Grant would be given as per the terms and conditions (T&C) specified by MNRE.

50% would be given after the approval of PFR while the remaining 50% would be disbursed afterthe approval of DPR.

WRPD shall have a maximum of three opportunities to get the DPR approved, failing which WRPD shall refund
the initial 50% payment. MNRE shall give in writing the details for not approving the DPR.

6.4.1

Eligibility Criteria For Repowering Project

The repowering project shall satisfy the following conditions:

® The wind turbines in the repowering area should have completed an operational life of

minimum 15 years at the start of construction date (SOCD).

® In case, the wind turbines have not completed the stipulated period of 15 years but annual

average CUF for three preceding years is below 15%, the same may be considered for

repowering.

® (Capacity of individual turbine must not be more than 500 kW.

PFR

The PFR to be prepared by WRPD shall contain the following information:

® Definition of repowering area

® Existing wind turbines and turbine owners

® Pooling substation and interconnection arrangement



6.4.3, DPR \

® Existing offtake arrangements
® Generation from existing wind turbines

® Wind potential in repowering area (incl, WRPD at 80 m hub-height)

I ® [Initial consent of at least 70% turbine oyvners to consider repowering

K ® Details about land — ownership, locatio?, latitude/longitude

K ® Preliminary details about evacuation arlfangernent — existing and proposed

|| ® Detailed information about the existing/turbines:

|| ® Coordinates of existing WT'G |

|| ® Capacity of each WTG |

| | ® Information about land ownership |

| | ® Electricity generation details for last three years

|| ® Interconnection arrangements with Single Line Diagram
N ® Offtake arrangements including PPA details

| | ® Budget cost estimate — repowering and de-commissioning

\
\
\
|
|
\
\
\
\
|| The DPR shall include the following detailsj \
|
\
\
\
\
|
|
\
\

|| ® Details of layout of the new project and selection of machines etc.

|| ® DPRshall demonstrate the feasibility of[repowering using minimum three types of turbines
|| currently available in India. ‘ |

|| ® Power evacuation arrangement beyond pooling station and estimation of capital expenditure.

|| ® Consentof WI'G owners in repowering drea to be part of the repowering project and sell |
|| existing turbines to WRPI at the price set out in this Policy. |

6.5 Financial Incentives For Repowering \ |

n this report, an attempt has been made to quantify thelincentives required by the repowering project/ |

idevelopéts to undertake a repowering project. Currently| the calculations are based on the initial methodology

developed for this purpose. Further, assumptions for cost, performance parameters and expected yield from

repowering project is based on generic assumption for sample representative case. Therefore, the results |

‘presentgq in this section are indicative and should not b§ construed as a definitive yield for any repowqrin*gy

‘pl‘OJECt ﬁlFe case. ‘ ‘ ‘

[Following steps were undertaken to arrive at the incentive figure: |

- %eleﬁ sf‘%{esﬂlaVe been summarized in Table 8. ~— |
e e e I N I
|
|

Compilation of existing wind tariff and tariff prior to 2002 for several states. |
Cpmpilation of wheeling charge, loss, CSS (Cross Subsidy Surcharge) for several states. |

Prepared assumptions on realistic basis for energy yield after repowering, duration for commissidning,

interest rate for debt etc. \ |
sed on the assumptions and applicable chargﬁs, developed a cost of generation and thereby ﬁeveﬁlised

tariff corresponding to the useful life for repowering projects (with standard pre-tax Return o‘n E(ﬂuity

Compared the levelised cost with the existing state specific FiT.

\
|
|
\
\
\
\
|
|
\
\
\
\
|
|
\
\
\
\
|| ® Land requirement for new turbines and availability of the same. | \
|
\
\
\
\
|
|
\
\
\
\
|
|
\
\
\
\
|
|
Project the difference between the two as incentive.

g T T T = . _ —— — —

%orﬁ)ilatlon of the prevalent wind tariff structure and the applicable banking/wheeling charges (prior to 2002)

and the present wind tariff structure and banking/wheeling charges and other open access charges (2017) in

- - - - - - - - - - — — |- —



Table 8

I cur!|

| Wheuing Loss (old BWA)
\

\

Deglja‘dation

Preferential Tariff before
| 2000/2003

_ _ _ _ | CapitalCost_
|  Capital Cost

— — — — | Rembining Life-of the Asset-

- - e T T

1 Gljarat  3.20 472 0.00
N

2 Karnataka 3.10 3.74 0.00
|
Q"aha 2.52 3.71 0.00
shtra
N

4 R?j‘asthan 3.79 5.52
| Tamil

5 Nadu 2.70 2.86 0.00
N

6.5.1| Key Assumptions

Cap!!ity M

%

\
% 5 7 |
% 025! 025 0.25 I
\ I |
I/kWh 3.20 2.70 2.52 .
| From old Tariff Orders | ‘
— ICrMW- 400l — 400 — 400 — — — — — — |-/ 4 - — + —
xcr  40.00]  40.00 40.00 L | |
— —Years— — 5-|— —5- — — 5 — — \dealforrepowering- -+ — — -+ —

4 |

as
applicable

0.00

0.00

0.00

7.07

7.30

6.35

W 10 10 10
13 | 14 12

0.64

0.08

15.0

8.0

13.8

| | Itisimplicit that the repowering projects woould require significant additional investments foir

|| successful implementation. Hence, the promoters of repowering projects would require c¢rtain

|| incentives, at least during the initial years for successful execution of the project. After the detailed
N analysis of repowering activities in Denmaqk and Germany, it is observed that the incenti\(es |

K remain most effective when it is over and a?ove the given FiT to the generators such incerrtiv?s
provide the investors with a long-term seCﬁlrity for their investments. A detailed financia mﬂdel is
developed to arrive at the incentives required in states such as Tamil Nadu and Gujarat, where
repowering potential is maximum. Assumptions impacting the incentive numbers for both ol‘d and
new repowered wind turbine assets are shown in Table 9 and 10 respectively.

Verified by site visits



|| \
6.6 Key Scenarios \ |

Based on the relevant assumptions, certain simulations were carried out to arrive at the minimum incentiye
‘that the ‘p‘roject company would require to make the bus}ness model sustainable. The findings for selec‘t st?tes

\

| Capacity MW 2 2 2 Latest turbine capacity

| No. M‘ machines No. 10 | 10 10 ] |

\ | | | | |

Expected CUF according to

| CUF, % 268 30 e potential | |

| Wheleling Loss (old BWA) % 10 | 14 15 From SERC Ofder |

| Degtadation % 0.25 | 0.25 0.25 o |

| . . \ | |

PrefHentlaI Tariff before Z/kWh 4.72 286 3.71 .

| | | | From old Tariff Qrders |

| Capital Cost ICr/MW 619 6.19 6.19 | \

‘ CapiWI Cost ICr 12.38‘ 12.38 12.38 ‘

| Remajining Life of the Asset Years 20 | 20 20 |

| \

| |
\
|
\
\

are shown in Table 11.
Nk | |

|| Source: Idam Infra Ana‘lysiﬁ
| | | |
[t is obsérved that an incentive of X1.12/kWh above the existing FiTs would be required for Tamil Nadu fto rhake |
fit a sustainable business model. Since the incentive requirement would vary from case to case, depending on site

Gujar‘a‘t 0.00 ‘ 0.64 2.14 ‘ ‘ ‘
|l \ | \
Karn?ﬁaka 0.53 | 0.00 0.00 o |
|| | | \
Maha‘r‘ashtra 1.07 | 0.00 1.05 L |
Rajas‘t#'lan 0.0 | 0.00 0.92 | |
|l \ | \
Tamil Nadu 1.12 | 0.00 0.00 | | |
| | \

| \

specific characteristics, ownership details, balance useful life of the project, off-take arrangement and state |
‘specific Fggulatory framework, it would inappropriate tq devise per unit RI or a fixed incentive quantum og the |
‘formulafi‘on of the same. | o |
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Besides, it would be most prudent and efficient to disco

through a transparent competitive process subject to certain ceiling conditions that MNRE may propose to

include as part of Repowering Guidelines. This would highlight the most optimal and technically efficient

‘repowerﬁﬁg a site is ready. |

‘Accordiﬁély, it is recommended to devise a suitable guid‘eline or a ready reckoner to encourage the staltehdlders
to partidiﬁ)ate in the repowering project. Draft framework for Repowering Guidelines is proposed undet

- T T
\ N

Annexuteé II. ‘
| N |
| N |
| N |
| N |
| N |
| | |
| N |
| N |
| N |
| N |
| N |
| | |
| N |
| N |
| N |
| N |
| N |
| | |
| N |
| N |
| N |
| N |
| N |
| | |
| N |
| N |
| N |
| N |
| N |
| | |
| N |
| N |
- - - -+ - - - - - - - - - - - — |
| N |
— - — —  — |
|

|

|

ver the incentive requirement for repowering pr:oje‘ct

solution‘ ﬁor repowering for a given wind farm site by palLticipation of multiple stakeholders once the DbR %or

T
|
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7. Recommendatlons
Government
Intervention For
Repowermg

The Govgnment should play a critical role in the succes§ful implementation of the envisaged repowering

program. It is well understood that any model for repow?ring would not be feasible without a substanqal |
Fupport W the Government. Alternatively, the Governm?nt's active role can pave way for the optimum‘ |
Ftilisaticw of wind rich sites in India, and hence can conﬁribute to the rapid clean energy deployment iq thef
country.

As said, the Government has set an ambitious target of deploying 60 GW of wind energy by 2022;hence,

L \

repowering would not only increase the renewable energy portfolio of the country but would also ensure

hlentloneh initiatives: |

\ | | \ \
FentraF Government | |

e Delelopment of a long-term repowering programime and development of a framework for the |
implementation repowering of Wind Turbines. | |

Issuance of guiding framework to encourage repdwering initiatives.

\
gubstanélgl energy security in the long term. To achieve {hls target, the Government must take up the belo%
|
\
\
\
\
|
|
\

|

R& ‘for repowering projects in addition to FiT, AD, ‘GBI or any other existing schemes. |
N | |
Cﬂltinued extension of Tax benefits in the form qf AD.

o
Madification to the MoP's Electricity Rules 2005, to relax the eligibility conditions for the current captive|

generators and to encourage participation in repowering projects by the existing wind farm developers |

\
\
|
|
\
\
\
\
\ Publication of a list of wind rich sites where repowering projects are essential. (This although cdnnot be |
| mdndated, should be encouraged). | | |
{The Centrlal Government has notified a policy for repowéring of wind projects on 05 August 2016. Thou%h the |
policy framework is a good start, many of the aspects listed above which are requisites from the goverrimeht are |
not coverred under the present policy. The Government may reconsider the policy provisions accordingly and |

revisit the same. | |

ktate G%vernment | |

\

|

|

e D‘iﬁect state level nodal agencies for renewable de‘velopment, to come up with data of remaining‘plapt life‘
aﬁi PPA durations for all projects in wind rich sit?s as identified by the Central Government. |
\

‘ e Facilitate project developers/owners with the required data as and when required.

| ° Diéburse incentive funds to parties as and when rgquired.

.

|— |

.
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e Facilitate and prioritise development of the evacuation infrastructure for accelerated deployment of
| r‘el‘)owering projects. | L |
\ N \ || \ \
‘The inte‘r\‘/entions required from the various agencies arf summarized in Figure 38. o | |
[ : : ; | | \ \
| (IR Interventions Required From Various Age‘nues o | |
| N | | | | |
| REGULATION | |
\ | \
\ . \ \
Re-Powering
| Guidelines to be Coordination for | |
formulated for Evacuation planning | |
‘ long term & augmentation
repowering
| program I':pprovallof DPRs for | \
epowering
| [T Recommendation | |
mechanism to be 5
| devised for Incentive scheme | |
& facilitation /
| Variations in Off- support for availing | |
take, State, incentive by
| Vintage, capacity developers(s) | \
to be linked to Mi iting &
‘ incentive tenure icro-siting ‘ |
resource data
| | |
| INSTITUTIONAL \ |
| POLICY | |
\ \ \
\ 'l \ I \ \
| | | | | | |
| | | || | |
\ | \ | \ \
\ N \ || \ \
\ N \ | \ \
\ N \ | \ \
| | | | | | |
| | | || | |
\ | \ | \ \
\ N \ || \ \
\ N \ | \ \
\ N \ | \ \
| | | | | | |
| | | || | |
\ | \ | \ \
\ N \ || \ \
\ N \ | \ \
T Ny
| | | | | | |
- - — - - - = = e e
e e e e e



|
- — — - — — — — — — — — — — = 4 - —

| |
I - ||
8. Conclusion R
% |
\ N \ |
The reseEFch on repowering of old wind turbines in India, prior to and during the preparation of this re or‘t,
reveals that the existing wind power project developers and other stakeholders are unlikely to pursue

| |

repowering on their own in future unless various technical, regulatory and commercial considerations, and the
Eultiple‘ Ahallenges surrounding the repowering project
Even if thL owners are interested, multiple ownership of
Existing ‘ﬂPAs, willingness of the utilities to support such repowering project schemes through continuation of |
toncessional banking/wheeling arrangements, additional investments required for evacuation infrastfucture |
etc., pose significant challenges for a repowering project even at an inception stage. The repowering business |
imodel, developed in this study, considers several implementation issues regarding technical, commerdial, |
regulatory and policy hurdles, and proposes a win-win splution for all upon considering the concerns df various |
stakeholders. \ | \
The present policy initiatives by the Government is a goqd start, considering the complexities involved. If RI
scheme as suggested in this report is introduced by the Government, then with the support of conducive

Ppportumties for repowering of old wind power projects in India.

\ N
\ N
\ N
\ N
\ N
\ N
\ N
\ N
\ N
\ N
\ N
\ N
\ N
\ N
\ N
\ N
\ N
\ N
\ N
\ N
\ N

\ N
— — — — + — 4

\ N
— - — — = —
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\ N

| [

scheme are adequately addressed.

WTGs at given windfarm site, continuation of ‘the
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Annexure I:
Note On Issues Related to
Captive Power From the

Perspective Of Repowering

backgr‘o‘u nd | -
JI‘he deve‘el‘opment of wind power projects started in India‘ in early 1990s. All such early projects are locaied at the
55 KW

{o 500 k‘w and have a CUF in the range of 10% to 15%. | |
Modern Wind turbines with higher hub heights and with better technology, can deliver CUF more than 55% to

est win‘d‘rich sites in the country. Most of the old turbiries are generally with capacity sizes ranging frl)m

|

|

|

|

|
B0% at such wind resource rich sites. The total energy géneration could be two to three times the eneréy | |
generated from same piece of land. To optimally utilize the wind resources, the old turbines should be teplaced |
with suchimodern turbines of higher capacity which may result in the capacity augmentation by around two |
times or|thore with a corresponding energy yield increase by around three times the present generation at these |
windy sites. This process is referred to as repowering of the old wind turbines and would help in not only | \
improving the resource utilisation, but also help in achigving the Indian Government's ambitious target of 60 |
FW of wmd energy. | o |
Ft is undﬂ‘stood that most of the wind energy developmqnt that occurred prior to 2002 was for captive | |
f:onsummion, especially in the wind rich states such as q‘ujarat, Maharashtra, Karnataka and Tamil Nagu. "I‘he |
industri?s‘ in these states invested in windpower to meet‘ the power requirements of their own industrial UI"litS. |
his has helped these industrial units reduce their energy bills primarily because the power from grid tLat was |
|

\

|

|

|

|

|

\

|

|

|

|

|

\

) \ |

made available to them at commercial tariffs, was much higher than the cost of generation from the wind

ﬁmpedinilént could be the loss of “captive” status post rebowering due to increased quantum of energy |

generatioh. \ |

In this nbte, the issue related to “captive” status of old wind farms has been analysed from alegaland | |

Lenergy sbhrees. While incentives such as AD or GBI could defray the increased costs post repowering, a‘reah
\
|

regulatory perspective, and a solution has been suggested for the inclusion in a suggested repowering policy of
the Govdrnment of India. | |
| |

\ |
ﬁection 2 (8) of The Electricity Act, 2003 define‘s captive generating plant as: o

LI. Leéél Framework

‘( §) “Captive generating plant” means a power pla?t set up by any person to generate electricity priqlari‘ly for
‘I‘ris own use and includes a power plant set up by apy co-operative society or association of persons {or |

ﬂenerating electricity primarily for use of members of such cooperative society or association.

\ \
‘F‘urther, Section 9 of the Act describes rights arPd duties of Captive Generating Plant as: o

‘“‘9. (1) Not with standing anything contained in thﬂTs Act, a person may construct, maintain or operatF a
aptive generating plant and dedicated transmission lines:

L

\

‘P‘rovided that the supply of electricity from the capﬁive generating plant through the grid shall be reg‘ulafed in
the same manner as the generating station of a generating company. |
|
|
|
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Provided further that no licence shall be required under the Act for supply of electricity generated from a

captive generating plant to any licensee in accordance with the provisions of this Act and the rules and
regulations made thereunder and to any consumer subject to the regulations made under sub-section(2) of
section 42.

(2) Every person, who has constructed a captive generating plant and maintains and operates such plant, shall
have the right to open access for the purposes of carrying electricity from his captive generating plant to the
destination of his use:

Provided that such open access shall be subject to availability of adequate transmission facility and such
availability of transmission facility shall be determined by the Central Transmission Utility or the State
Transmission Utility, as the case may be:

Provided further that any dispute regarding the availability of transmission facility shall be adjudicated upon
by the Appropriate Commission.”

Section 42 stipulates the exemption from levying of cross subsidy surcharge on Captive Generating

Plants:

Provided also that such surcharge shall not be liveable in case open access is provided to a person who has
established a captive generating plant for carrying the electricity to the destination of his own use.

The Ministry of Power through the Notification of Electricity Rules 2005 laid down the legal
requirements for a power generating station to be qualified as a Captive Power Plant (CPP). The
relevant excerpt of the notification is produced below:

“Requirements of Captive Generating Plant: -

(1) No power plant shall qualify as a 'captive generating plant' under section 9 read with clause (8) of
section 2 of the Act unless-

(a) in case of a power plant —
(I) not less than twenty-six percent of the ownership is held by the captive user(s), and

(ii) not less than fifty-one percent of the aggregate electricity generated in such plant,
determined on an annual basis, is consumed for the captive use:
Provided that in case of power plant set up by registered cooperative society, the
conditions mentioned under paragraphs at (i) and (ii) above shall be satisfied collectively
by the members of the cooperative society:
Provided further that in case of association of persons, the captive user(s) shall hold not
less than twenty-six percent of the ownership of the plant in aggregate and such captive
user(s) shall consume not less than fifty-one percent of the electricity generated,
determined on an annual basis, in proportion to their shares in ownership of the power
plant within a variation not exceeding ten percent;” (Emphasis added)

State Specific Policy Framework For Wind Energy Based Captive Power

Many states have accorded favourable treatment to the wheeling of power from CPPs based on wind energy

source in terms of open access charges.

A. As per Andhra Pradesh Wind Policy 2015, clause 8 on Transmission and Distribution charges for
wheeling of power states that:
Clause 8 (b) There will be no Transmission and Distribution charges for wheeling of power generated from
wind power projects, to the desired location/s for captive use/third party sale within the State through
grid. However, the Transmission and Distribution charges for wheeling of power generated from the wind
power projects for sale outside the State shall be as per regulations of APERC.



B. Further, according to Gujarat Wind Policy 2016, clause 15 enables exemption from payment of
electricity duty:

Clause (15) Electricity generated and consumed for self-consumption/sale to third party within the State

shall be exempted from payment of electricity duty in accordance with the provisions of the Gujarat
Electricity Duty Act, 1958 and its amendment from time to time.

Exemption from demand cut to the extent of 50% of installed capacity of wind power project in case of
captive consumption and third party sale within the State.

Analysis Of Key Issues for Wind Energy Captive Wheeling and Repowering

Under the present legal framework, a captive consumer must consume not less than 51% of the aggregate
electricity generated in such a plant. If the consumer can meet this criterion for captive, there will not be an
issue. It is important to note that the existing captive users can consume electricity generated from repowered
wind farm to the extent of its annual consumption of electricity. However, post repowering, when the actual
capacity and the aggregate energy yield may increase by around two to three times the present quantum, the
consumer may not be able to consume 51% of the aggregate energy generated in such a plant.

As aresult, the consumer may lose the captive status that could result in levying of additional cross subsidy
surcharge on the entire consumption of the consumer. In the present legal framework, such captive generators
may not take up repowering due to the minimum consumption criteria.

Further, it may be noted that the early development of wind sector was based on a model of having multiple
WTG owners at a windfarm site. Repowering project could include multiple wind projects, captive or otherwise.
All the project owners may or may not participate as 'Wind Repowering Project'. Repowering could reduce the
number of turbines, and it may not be possible to evolve an exact replacement. Further, it is possible that
repowering project is undertaken by one dominant investor, and the rest of the existing captive project owners
may be small/minority stake holders as a result, the repowering project may or may not be able to meet the
criteria of 26% ownership in such repowered project.

Hence, the minimum consumption criteria and ownership requirement of 51% and 26% respectively would
pose as major bottlenecks for the prospective repowering projects for wind captive generating plants. Flexibility
in terms of minimum consumption would be required to promote repowering activities for captive generating
stations.

It may be noted that the conditions related to ownership and consumption have been specified in the Electricity
Rules, 2005 notified by Ministry of Power, Government of India. Therefore, modifications to the eligibility
conditions as stipulated under The Electricity Rules 2005, need to be incorporated.

Proposed Solution

The criteria for captive consumers as defined in The Electricity Rules, 2005 can be relaxed by way of a
notification under Section 176 (z) of the Electricity Act 2003. It is proposed to allow the existing captive users of
wind power project to continue to consume energy equal to their captive consumption prior to repowering as
calculated below irrespective of whether the plant meets the definition set out in the said rule or not:

e The condition of 51% consumption and 26% ownership shall not be applicable in the case of
existing captive users of the repowered power projects, so long as annual captive consumption of
such captive users from the repowered projects remain at least equal to the average annual captive
consumption for the last three years prior to commissioning for repowered wind power project.
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° | fnvolvement of “sale to utilities” projects.

° | 6wnership related issues.

777777777777 %

noted that the above scenarios do not conside

the following complexities:

'Draft For Proposed Amendment To Electricity Rules, 2005

IDraft améndment to the Electricity Rules, 2005 were published by MoP on 22 May, 2018. To facilitate |
|participation of the existing wind captive generators in tepowering projects, suitable amendments are|
inecessary which could be considered by the MoP as part|of the present revision in the Electricity Rules;

IThe following paragraph is proposed to be incorporated|as the third provision in the Clause 3.1 (a) of the |
[Electricity Rules which deals with requirements of a captive generating plant.

|“Provided that in the case of repowered wind generating plant, the conditions mentioned under paragraphs at Sub

‘Clause ( ﬁ) ‘and (ii) of Clause 1(a) would be considered satisfifzd if the quantum of captive energy consumption pos
repowering by existing captive users is at least equal to the ?verage annual captive consumption for the last tf'nreﬁ years

prior to repowering.”
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Annexure II:
Draft Guidelines and

Framework for Wind
Repowering

LI. Pre‘amele | L

bver the‘[last 20 years, India's wind sector has seen a rer‘narkable progress. As on 31 March 2018, 34,04‘6 MRN of

ind ge (l:ration capacity is installed in India which is ab‘out half of the total renewable energy installe(ﬁ Cabacity
Bf 69,025‘MW. Today, India has the fourth highest wind ‘generation capacity in the world. |

bresentlgr‘, there are several wind projects that are operaﬁional for more than 15 years These projects are lotated |

at the belst wind resource sites. These wind projects typiéally have turbine sizes ranging from 55 kW to 500 kW. |
Given thelavailable technology then, many of these wind turbines operate at very low CUF of 10% to 15%. These |
pld ineffidient turbines can be replaced with modern high efficiency wind turbines. The CUF of modern|day |
turbines|dre estimated at 25% to 30% and at 80 to 100 meetre hub height. This process of replacement off old |
wind turbines with high capacity turbines, called 'Repowering', could result in an upsurge in installed ¢apacity |
and energy yield each by a factor of two to three times. This process of 'Repowering' would help not only in |
Fnsuring Fhe optimal utilization of such wind rich sites, Put also in avoiding waste of a national resourge iq the |
Form of Yv?nd. Increase in capacity would also help in acl‘ﬁieving the target of 60,000 MW of installed wind | |
capacity by 2022 as envisaged by the Government. Hence, it is important that repowering of old wind projects
are unde‘r‘taken on a priority basis. | o |
ile th‘e‘rationale for repowering is strong, there are se‘veral challenges in implementing such project‘s. O‘ne of |
he mair‘l ‘challenges is the fragmented ownership of the ‘old wind power projects. In any wind power pr‘ojec‘t, |
hifferen{ %urbines are owned by different persons/entitiés/individualshaving different aspirations and kina#ncial |
Eapabiliﬂiés. Further, many projects were developed for Eaptive consumption. Given depreciated value ofthe |
assets and the minimum O&M expenses required by these old wind power projects, the cost of electricify ftom |
these projects for captive users is very low. Any repowering is bound to increase the cost of electricity to captive |
users as lcompared to the operating cost of existing wind/power projects. Hence, the idea of repowering]is being |
resisted by such captive users Further, increase in capacity and energy generation could create problenjs while |
complying with the rules for captive generation under Electricity Act 2003. Owing to fragmented owneyship,
many geﬂerators are apprehensive of developing a repovyering project. |

To addrqs‘s these challenges, the Government may develpp a “Wind Repowering Policy (WRP)”.

2. Objectives |

Followiﬂé are the objectives to develop WRP: |
\ | | \

e Promote optimum utilization of wind resources.

|
|
|
|
| || ) . | |
| ° ‘C‘reate implementation framework for repowen‘ng. L
e Provide investment security by ensuring long term policy certainty. |

|

|—|

|

|

[

| ° ‘F‘acilitate private participation through innovat‘ive financing and project structures.

e Devise framework for incentive mechanism, as fnay be necessary, during the initial stages of
- _?Fgatignaﬂsirg repowering policy.
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E. ‘De i‘nﬁioﬁs 7777777777 e S
e “Additional Generation” means total generatio? from the project after repowering minus pre-

repowering generation.
| ° ““Detailed Project Report” (DPR) is the documer‘lt as defined in Clause 100f this Policy. - | |
e ‘“Implementation Agreement” is the agreemenﬁ entered into by the WRPI with Nodal Agency pursuant

to this Policy.
| ° ““Nodal Agency” is the agency responsible for W‘ind power development in the State. - | |
| ° ““Pre—Feasibility Report” (PFR) is the document‘ as defined in the Clause 9 of this Policy. - | |
e ‘“Project Execution Period” is the period in moqths as defined in Implementing Agreement durin%

which the project must be completed.
| ° ““Pre—Repowering Generation”is the average ge‘neration for existing wind project for three yea‘lrs | | |
| | i‘rnrnediately preceding the year in which PFR is‘ prepared. o | |
| ° ““Remaining life” of the project would be the rer‘naining contractual period from SOCD for the \‘/vin‘d | |
| ‘tL.lrbines as per PPA. However, if contractual pelliod is not defined in PPA, “Remaining Life” w‘oulé be | |
| ‘ﬁve years from the date of SOCD provided the tﬁrbines were commissioned before 31 March 2600.‘ | |
e ““Repowering Area” is the area over which exist{ng wind turbines are located. . | |
| ° ““Repowering Project” is the project which invoives removal of old wind turbines of lower capzicit;‘/ and | |
| lihstallation of modern wind turbines of higher Eapacity, thereby enhancing the capacity and eher%y | |
| ‘g)ield from the Repowering Area. | | | |
| e l“Start of Construction Date (SOCD)” is the date lon which WRPI would start dismantling old wind | | |
\ turbines. SOCD shall be defined in the Implemehtation Agreement. |
\ e |“Wind Repowering Project Developer” (WRPD)is the person who develops the DPR for the Repowering | \
| |Project. | | | |
| e |“Wind repowering Project Implementer” (WRPI) is the entity selected through competitive bidding | |
\ |process for implementation of the Repowering Project. [ \ \
‘4. OpH'ative Period | o | |
The poliqf can come into effect on the date of issuance and it is advisable to be kept in force for a perioc\l of five
‘years or ‘tl‘ll such time, a new policy is issued. However, a‘mendrnents may be made during the operative‘e pe‘riod. ‘ ‘
5. Procedures For Implementation Of Repowering Project | | |
[The progedures for implementation of a repowering project may be as given below: | \ \
| e |WRPD shall identify repowering area and prepate PFR for the same | \ \
| e |WRPD submits the PFR to a nodal agency for approval | \ \
\ e |Upon approval, the Nodal Agency shall forward the PFR to a senior entity that could be the government. | |
| e |Approval of the PER by the senior entity or the government. | | |
| e [Upon approval, MNRE shall give a grant to WRPD for preparation of DPR. | | |
| e [WRPD to prepare DPR for submission to the senfior entity or the government. . | |
| e [|The senior entity or the government shall scrutinize the DPR for further approval. | | \
| e [|The senior entity or the government shall call bids for selection of WRPI for development of | | | |
\ |'Repowering Project' as per DPR. \ | | \

| e _Biddingcondition would be the lowest'RI*. | - . . . . [ - —
| e 'WRPI to enter into Implementation Agreement With the Nodal Agency. ] | |
— — — — + — SRPrtostart ‘Repowering Projecton SOCD aﬁd‘Cﬁmpletertherproiecfduﬁng?rojectixetnt'rorﬂ petiod. = — — + —




|
T 7 e "YNAsand STUsto ensure availability of evacuation infrastructure beyond the pooling station by theend.
| | ch project execution period. | o | |
ﬁdetaihﬂ flowchart is enclosed as Annexure 1 at the end.
6. Eligible Entities | | \ \
All registered companies may be eligible to be Wind Repowering Project Developer (WRPD) or Wind Repowering| |
Project Implementer (WRPI). | | | |
5. Eliéibility Criteria For Repowering Project‘ - | |
LI‘he Rep‘ox‘/vering Project should, at the minimum, satisfy‘ the following conditions: o | |
° 'Fhe wind turbines in the repowering area shoulfi have completed operational life of minimum 15 years
| | SOCED- | BRI |
\ ® |Incase, the wind turbines have not completed the stipulated period of 15 years but the annual pverage | \
| |CUF for three preceding years is below 15%, thq same may be considered for repowering. | | |
\ e |Capacity of individual turbine is not more than 500 kW. | \ \
‘8. Gré#ut For Preparation Of DPR | - | |
‘It is imp‘o‘rtant to incentivise the activity of development‘ of 'Repowering Project'. To promote repower‘ing‘in the‘ |
country,‘ s‘,upport is needed for the concept of "WRPD'. It ‘would be best if any person intending to be WﬁPDt shall‘ |
hndertal‘é preliminary activities related to identificatiori of repowering project. WRPD shall prepare PﬁR iﬂ line | |
with the‘ﬂrovisions of this Policy for the said 'Repoweriﬁg Project' to the senior entity or the governmént | | |
khrough‘the Nodal Agency. The senior entity or the govefnment may undertake assessment of the PFR and | |
approvelthe same if the project is feasible. \ | \ \
The seniolr entity or the government is suggested to provide a grant of ¥ 30 Lakh for preparing a DPR for the | \
proposed|repowering project. The said grant may be disbursed in two equal instalments of 50% each on | | |
achievemgent of the following two milestones: \ | \ \
| ° ‘Approval of PFR by MNRE | | | |
| ° ‘Approval of DPR by MNRE | - | |
| PR sha}lbe the property of MNRE and would be used by MNRE to undertake competitive bidding for sFleﬁtion
‘of the W‘ir‘ld Repowering Project Implementer. | o | |
9. PFR| | || | |
The PFRItlo be prepared by WRPD shall contain following information about the repowering project: | | | |
| e |Definition of repowering area | || | |
| e |Existing wind turbines and turbine owners | | \ \
| e [Pooling substation and interconnection arrangement | | |
| e |Hxisting offtake arrangements \ | | |
\ e [Generation from existing wind turbines \ | \ \
| e |[Wind potential in Repowering Area (incl. WRPDlat 80 m hub-height) o | |
‘ e lThitial consent of at least 70% turbine owners td consider repowering . ‘ ‘
\ e |Details about land — ownership, location, latituHe/longitude o | |
— = — — + #reﬁminary detaits*abvutvvacuat'ronarranganént —existingand proposed— — — — — ==+ — — +
| | | | | |
e |- 4 — — + —
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10. DPR
The DPR shall include the following details regarding repowering project:

DPR shall contain following information about the existing turbines:

e Coordinates of existing WTG

e Capacity of each WTG

e Information about land ownership

e Electricity generation details for last three years

e Interconnection arrangements with Single Line Diagram

e Offtake arrangements including PPA details

e Budget Cost Estimate — repowering and de-commissioning
Details of layout of the new project and selection of machines etc.

DPR shall demonstrate the feasibility of repowering using minimum three types of turbines currently
available in India.

Land requirement for new turbines and availability of the same.
Power evacuation arrangement beyond pooling station and estimation of capital expenditure.

Consent of WTG owners in Repowering Area to be part of the Repowering Project and sell existing
turbines to WRPI at the price set out in this Policy.

11. Competitive Bidding Process

The competitive bidding to be undertaken by the senior entity or the government for selection of WRPI shall be
as given below:

The senior entity or the government shall conduct competitive bidding for selection of WRPI for each
DPR for repowering project.

e The senior entity or the government shall issue separate bidding documents later, which would include
technical and financial criteria for participation in bidding.

e Bidding documents shall have the DPR prepared by WRPD.

e (Criteria for bidding shall be the minimum RI demanded by WRPI to implement repowering project.

e The senior entity or the government shall specify the maximum RI that it is ready to offer for
'Repowering Project'. Bidder bidding maximum discount on this incentive shall be selected to be WRPI
for the said repowering project.

12. WRPI

Any Company registered under The Companies Act 1956, satisfying the technical and financial criteria specified
in the tender, may be allowed to participate in the competitive bidding process to be undertaken by the senior
entity or the government for the selection of a WRPI. The Company bidding the lowest RI shall be selected as
WRPI may implement the project through Special Purpose Vehicle set up for this purpose. However, WRPI shall
retain minimum 51% stake in such SPV for period of two years after commissioning of the Repowering Project.
Implementation of the project through SPV shall not absolve WRPI of its responsibilities and it shall continue to
be responsible for the following activities:

Enter into Implementation Agreement with the senior entity or the government and Nodal Agency.

Enter PPA with existing owners for pre-repowering generation.

Acquire assets from the existing owners by cash payment or equity contribution in SPV.

Obtain all permissions required to undertake repowering related activities

Remove existing wind turbines.



e Install new wind turbines.

e Upgrade pooling substation.
e Enter into agreement for sell of additional generation.

It may be noted that the above list of activities is not exhaustive and WRPI is expected to undertake all activities
related to implementation of Repowering Project.

13. Sale Of Electricity

Post repowering, owing to the higher capacity of modern turbines, the electricity generation will substantially
go up. However, the existing PPA arrangements in terms of tariff levied for the remaining life of existing PPA or
captive wheeling arrangements (as the case may be) and the contracted quantum of energy shall remain
unchanged along with other terms and conditions.

WRPI shall sell 'Pre-Repowering Generation' to the buyers in accordance with the pre-repowering
arrangements for sell of electricity for remaining life of sale arrangements. WRPI shall be free to sell additional
generation to any person. State distribution companies shall not insist on WRPI to sign PPA for Additional
Generation. SLDC may develop suitable arrangements for settling transactions for Pre-Repowering Generation
(PRG) and Additional Generation (AG).

It is likely that WRPI does not meet the criteria for CPP as set out under Rules notified by the MoP in 2005. Post
repowering, the existing project owners may lose the benefit of being captive producer. This will be a major
barrier for repowering. Hence, the Government of India will modify the Captive Rules to exempt repowering
projects from ownership and consumption requirements.

14. RI

For repowering project, the following RI may be realised in competitive bidding process:

e Under the scheme, a maximum RI of X 1.00 per unit of electricity fed into the grid from Repowering
Project shall be provided for a period of five years or upto cumulative total generation of 8 MU per MW
from the date of commissioning of re-powered wind power project, whichever is earlier.

e Actual RI payable for each project shall be discovered through competitive bidding process.

e RIshall be paid for 8MU per MWpost-repowering generation capacity.

15. Repowering With Wind and Solar Hybrid

Sites where adequate solar energy is available, the WRPI shall put in efforts to develop wind and solar hybrid
project. Such projects should have minimum wind capacity of 50% of the project capacity in MW. However, the
incentives under the repowering scheme will be available only for wind generation.

16. Transmission Of Power

Enhancement of capacity of pooling station shall be the responsibility of WRPI. However, transmission of power
is a high priority pre-requisite to drive repowering of old wind turbines. This Policy aims to work with Central
and State Transmission Utilities to address the following issues related to evacuation infrastructure:

e The Central and State Transmission Utilities should upgrade their evacuation infrastructure that
presently connects the wind projects which are more than 15 years old. Especially the generators who
are connected to 11 KV lines must now connect to 66 KV HT lines for uninterrupted evacuation of the
additional generation from the repowered facilities. The STUs may coordinate with the SNAs to
identify the potential repowering zones for proper planning of augmentation.

e Augmentation of the pooling substation shall be the responsibility of the WRPI.
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‘17. Ro ?s And Responsibilities Of SNAs |

SNAs prﬂnoting renewable energy should ensure that t}ﬂe WRPI strictly adheres to the eligibility condiwtior‘ls as
mentioned above. Voluntary repowering projects, not adhering to eligibility conditions may be registered for

\
| I . . . \ . |
private investors with a clause that no incentive from the Central Government shall be available for such
‘proj ects‘. | | o
|

|

SNA shall also ensure that the State Transmission Comp‘any undertakes upgradation of grid infrastruc}ur? till
‘the pooling station.

N | |
18. Miscellaneous \ ||

|Relevant aspects regarding wind resource assessments, |grid integration, land policies, wind energy-park,
manufacturing of turbines etc., may follow guidelines of the Wind policy as published by the Government.|

19. Powers To Remove Difficulty | L
\ \

If any di‘f%iculty arises in giving effect to this policy, the senior entity or the government is authorized {o is‘sue
|

‘difﬁcult&r‘either on its own motion or after hearing thosé parties who have represented for change in ahy |

clarificaHons as well as interpretations to such provisioﬁs, as may appear to be necessary for removiné thé

provisions. \ |
INot with standing anything contained in these resolutions, the provisions of the Electricity Act 2003 ahd the
lapplicable regulations issued by CERC/any SERC from time to time shall prevail for the implementatioh of this
policy. | | | ||

20. PoYJers To Add, Modify and Relax ‘

The senior entity or the government should have power to amend/review/relax/interpret any of the provisions

|

|

‘under tﬂi‘s policy as and when required. |
| |
| N
| N
| N
| N
\ N
| |
| N
| N
|
|
\
|
|
|
|
|
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project in Gu;arat

betailsﬁ 6f Technical, Financial and Economic F‘actors

fechnical |

"I‘he projFFt belongs to Private Industrial Entity and is suFrounded by WEGs owned by others as against‘the‘ norm,
Followeq iTn Tamil Nadu for separating distance of 5D x 7P within and outside windfarm, in Gujarat, thqre iF no
ftrict noHn of 5D x 7D inside the windfarm but separatiqg distance from near-by WEGs must be 5D x 7P oﬁ

larger WEGS.

|| \ |
Under this norm only one 1,500/2,000 KW WEG can be installed by removing 14 old WEGs. This shall n(Tt be

attractive for repowering. |
JI‘herefore WEG of 800 kW rating with rotor diameter of‘53 m has been considered and sixof them can l‘)e |
knstalled éotalhng to 4.8 MW. The CUF would increase fré)rn 6.43% t0 18.28%. o
\
\

L’a\t the gljié substation: A 66/33 kV 5 MVA transformer mgy be installed and a 33 kV line shall be laid. |
\ N \ \
Financijal | o

ﬁssumpFipn, Part-B Financial Assumptions. | |

Considering the captive consumption of entire generation and availing AD benefit, the financial resultg are —
| e |Broject IRR — 25 years - 21.98% | |
| e |Equity IRR — 25 years - 24.10% \ |
| e |D.S.CR.-2.09 | |

The finahial results are reasonably attractive to justify ffepowering. However, for initial attraction some nore
incentives may be in the form of interest subsidy can be ¢onsidered. .
ECONOMIC | |

\
\
|
|
\
\
\
\
|
ﬂ‘he parqrpeters/assumptions considered for Financial Apalysis is provided in Annexure III- Part-A Teq:hnjcal ‘
\
\
\
\
|
|
\
\
Gujarat isla progressive industrialized State with high démand of electricity. Availability of 10 times mdre | \
g g
\

generatioh from use of same land area is a highly benefi¢ial economic factor. |
[The project owner shall avail the economic benefit through availability of five times higher generation fin daptive
consumption, the rate of which would increase continuously. |

bart-A LI'echnical Assumptions | -

\

|

\ \ \ \ \
e Layout coordinates of 14 Client locations and 13 surrounding non-Client locations were provuied along

‘v‘\nth boundary of Client land. | | |

\

\

| éeneratlon data was retrieved from Gujarat SL]5C data at Meravadar sub-station for last 5 years t{le

total monthly generation was for 25 nos. of 225

|
\
| ‘kW WEGs. This was apportioned for 14 WEGs. lThe[ CUF

| |dt substation was 6.85% and after deduction of Mheeling charges of 4% and banking charges of 2% the |

b lQUFis643%. — — — — — — — — - - - - - — = — = = = - = = =
| e Idontours of the site were generated from DEM dt 10m interval. | |

- - — - - _ - - - - - - = - - - - — — — — == 4 - — 4 —
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| éxisting WEG, layout was prepared for 87 m & 1‘00 m rotor WEG. It was observed that based oA thl: |

| l‘ayout, nearby WEGS, and norms, only one WE& could be sited within the existing boundary. 'f‘hié |
| would not justify re-powering of 3.15 MW wind farm with 1.5 MW or 2 MW WEQG. o |
° ‘A fresh micro-siting exercise was carried out whth 53m rotor of 800 KW WEG. 6 nos. of WEGs éan i)e |
| accommodated, maintaining the norms. This was taken up for repowering study for 4.8 MW windfarm.!
o | ﬁnergy estimation was carried out for the existi‘ng 14 Client locations based on Dhank-1 & Dhankl2 |
| wind masts of C-WET near the site. It was obsekved that there was over-prediction of generation/by the
| two-mast data. Energy estimation done by the hearest MERRA grid data indicated CUF of 9.66% at |

wind farm. This is close to the actual generation achieved at the wind farm. The reason for actual| |

| generation being lower than the estimated generation from MERRA data could be attributed tp various |
 yeasons like degradation of WEG due to aging, poor grid, poor O&M etc. Thus, it was considered that |
| Fhe MERRA data represents the wind profile of Fhe site. o

| @ased on the MERRA data, energy estimation was carried out for the 6 new 800 kW WEGs wit}P 75‘m

| qub—helght. | L

‘The net estimated generation for 800 kW WEG Yvith rotor of 53m and hub-height of 75m at w%nd {arm

| ﬂs 76.86 lakh kWh per annum at wind farm, which means CUF of 18.28%. This is also the aver?ge |
eneration generally achieved by such WEGs in surrounding areas.

hi | |

The total generation from the repowered wind farm has been utilized for captive consumption by Clien

after considering only 4% wheeling charge. As Fer present policy and GERC tariff order no Banking is

permitted. |

\
\
\
\
\
\
t
\
\
N \ . \
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\

No surplus energy deemed sale has been considered as the entire generation is utilized for captive

\

|

|

\

\
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| ° ]gased on the norm of micro-siting in Gujarat o% minimum 5D x 7D separation of bigger rotor %Eé from

|

|

\

\

\

\

|

|

\

\

\

\

|

|

\

\

\

\

|

| | éonsumption.
\

N |
‘Part-B‘:‘FinanciaI Assumptions |

While carrying out financial analysis following assumptjons have been considered:

|
|
|
® |Gost of the Project has been assumed as follows;: |
|| e Price per MW: X 600 lakhs ‘ B
e Total Project Cost for 4.8 MW:X 2880 lakh |
e Less: 7% for Land & existing Road: X 20;1.60 lakh |
e Less: for Salvage value of 14 old WEGs+§crap: X 150 lakhs I

|| ® Add:NPVofloss of generation for 5 years of balance plant life, considering average generation
K of last 5 years from SLDC data, less whec?ling & banking charges of 4%+2%, tariff of X f*% per
unit with annual escalation of 3%, Less feactive power charges @10% of active genera}iort @
Re. 0.10 per unit, Less O&M charges payable from 15th to 20th year considering X 100 lakhs per

| |
WEG of 225 kW, O&M rate in first year é 1% with 5% escalation. Net present value (N ‘V) =X

95.93 lakh |

e Net Project Cost: X 2624.33 lakh(b-(c+d

|
yve)

| lgebt Equity: 70:30 |

Interest Rate on Loan @11% on declining balance, payable in quarterly instalments.

Loan repayment period is 10 years with no Moratorium period, Loan repayment is in 40 quarterly
‘iﬁstalments. | |

b e e e e o | =l — —

eactive Power: As per GERC Tariff order: 10 paisa per unit of kVArh up to 10% of net energy exported
| |

‘V\‘Iith no escalation. Reactive power Consumptioﬁ is assumed to be @ 3% of Active Generation.
- - - =+ e #bRE Mis free for the first'year and payable frUrA 2ndyear at the rate of 2% of Project Cost irTclhﬂiﬁgf

- e T T
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Statutory and Forecasting Charges. 5.0% annual escalation has been assumed.

\
e Insurance: Insurance has been considered @ 0.10% on Capital cost of Project for Burglary, Th‘eft ;;, Fire

ik \

Insurance.

| +he Income tax benefits are available under two sections of the IT Act for the Project.

‘AD Benefit u/sec 32 Rules —5 upto 80% of the P‘roject Cost in the first year.

° | ﬂncome Tax:

| éxemption on Income Tax on earnings from thle Project u/sec 80 IA for 10 years

|
.
|
|
| +he Tax benefits of the Project have been calculated based on consolidated accounts of a Profik eah‘nmg
‘ehtity. | .

|

The benefits availed are as follows:

\

\

\

\

\

\

\

\
N . L . . } \
¥ ¢ Inflow from accelerated benefit has ‘ een considered on Income from other busmes‘s a ‘ter |

availing 80% depreciation. Tax benefit accrued by availing the 80% AD has been utilized to

N \
\

\

\

\

\

\

\

\

reduce the Debt burden upfront. | L

e Income Tax payable has been considered as outflow.

3 e In the First Year, AD benefit @ 80% i‘nas been availed. For subsequent years 80%

|
|
N depreciation is claimed on depreciatkzd value. |

N e Income Tax is payable on earnings till the cumulative loss is recovered which was incurred
N by availing AD in the initial years | .
N e Income Tax exemption benefit (u/sek: 80 IA) has been considered on Profits after the |
|

| | cumulative loss is recovered. | |

| e Benefit u/sec 80 IA is available for 1d years It has been capped when it exceeds 15 yeard' totall
| period. \ | |
| | e Full Income Tax rate: @ 30%+ 10% s$urcharge + 3% cess= 33.990% has been considerdd on |
| | Profits, as income of RIL considered|above X 1000 Lakh. | \
|| e Minimum Alternate Tax (MAT) rate; @ 20.961% has been considered on Profits. | | \
N e The cumulated payment of MAT during the period of benefit u/sec 80 IA has been adjusted |
N from the Full Income Tax payable immediately on completion of period of 80 IA benefijt |
N e as per section 115 JB of Income Tax Adjustment Rules. During this adjustment periqd, again |
N MAT is applicable. | o |
I e After full adjustment of cumulated MAT of 10 years during 80 IA period — Full tax r‘ate ‘is
N applicable.

N
¥ MAT is only applicable within a peri?d of 10 years o

\ |
e MAT paid during the initial few years has not been adjusted as the adjustment peri?d qf

e Project Life considered as 25 years

° | Sralvage Value at the end of 25th year has been awssumed to be 10% of the Capital Cost.

° ]?enefit out of Carbon Credit has not been consi?ered |

° \{Vheehng & Banking Charges: As the Wind farm Project shall be located at an area away from the

‘c‘onsumptlon at plant, wheeling charges shall b‘e applicable. As per GERC order the applicable rate is
‘4‘% As per latest policy & order of GERC only month to month adjustment is permitted, therefore n

\
|
|
\
\
\
\
|
|
\
\
\
\
|
|
\
\
\
\
| | e Total Income Tax benefit period is 15 years ||
|
\
\
\
\
|
|
\
\
\
\
|
|
\
\
\
\
|
| banking charges have been considered.

~ — = — " e "GBIhas not been considered as AD Benefit has been availed. === = =~
L #électrlmty Duty saving: As per Govt. of Gujarat ‘ olicy, electricity duty is exempted on electrlc&y n n

consumed from wind power Projects. For cash-flow analysis, the rate of electricity (ﬂltﬂaﬂ)éen

- e T T
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|
|
\
|
| | |
— = = = ¥~ Thisideredas 0%, The benefit of electricity duly exemption has been considered as anflow forthe T T
| u/heeled units for the life of the Project. | I | |
| ° "f‘ransmission and Open Access Charges: Since ti)e electricity from the wind power Project shah bé | |
| Wheeled to the captive plant through the GEB gljid, Transmission and Open Access charges shaﬁl bé | |
| ‘abplicable as per GERC order. The present rate for the year 2013-14 is X 2970/MW/Day. This arhounts to |
\ ¥10.8405 Lakh per MW per annum. This has beén considered as expenditure for wind power projdct. | \
| o IThe Captive rate has been assumed at X 4.65 pef unit with 3% annual escalation. o | ‘
\ e IThe generation has been estimated as 12.81 Lakh per turbine per annum, totalling 76.86 Lakh units per | |
| annum. After deduction 4% wheeling, the net eergy delivered is 73.79 Lakh units per annum.| | | |
| ‘TLhe results of the financial analysis are as belohlv: . | |
| N e DProject IRR 25 years - 21.98% | ] | |
| N e Equity IRR 25 years - 24.10% | ] | |
| 'l DSCR- 2.09 | | | |
| N e Payback Period (Years)- 6.69 | ] | |
| ° ‘a)ver view of major factors influencing decision‘of repowering by Project developers and the . | |
| ‘rielationship between the various factors (consi&ering reference project in Gujarat). o | |
‘Factors ‘rt‘alating fragmented turbine ownership, grid int‘egration, PPA restructuring, revenue distribut‘ion‘ | |
‘among local community. | | | |
Grid Integration
ﬁs the NWV capacity would increase from 3.150 MW to 4.§00 MW, the existing 66 kV substation should Pe eﬂble to | |
‘cater to ‘tl‘le extra demand except for — may be — space n‘eeded to install 66/33 kV Substation. o | |
‘This neeﬁ to be verified at site. | | | |
IPPA Réstructuring | o | |
[For the héw installation — a fresh PPA — for captive conéumption shall have to be executed as per latest tefms | |
land Conditions and there should be no difficulty. | ] | |
Revenwe Distribution
‘Since thF ‘land is already owned by the Investor and no an land is considered to be acquired — there sl‘Tall Pe no | |
‘necessitPI‘to share revenue with local community. | o | |
|® Detgajled over-view of the total market Potential of repowering in India. | ‘ ‘
| |d Detailed assessment of the repowering poténtial in India and the supply chain impacts. | | | \
| |Immediate plan for repowering may ideally consider replacement of Wind Electric Generators/ (WEGs) | |
| | installed up to 31.03.2002 and for WEGs rated up to 600 kW. | | |
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Wind world 800 kW 75 mtr. 52.9 mtr. Larger WEGS were in"stall(‘ed | |
| RegehlPowertech 1,500 kW 70/75/85/100 mir. 82.34 mtr. after 31 March 2002 | | |
vy TETEI M T st o
15 e R 97 mtr for WEGs up to 600 kW and
| Gamga 1,500 kW 104/93 m%r. 97/114 mtr. installed up to 31 Ml;rch | |
e | 1,500 kW 80/92 mtt. 100 mtr. 2002. | | |
| N | | \ \
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| Andhﬁ Pradesh 3?0 89.540 o | |
| Gujarﬂ: 8?8 178.280 o | |
| Karnﬂtfka 1 %6 63.850 o | |
| Madh‘yf Pradesh 9 21.690 o | |
Maharashtra 901 310.605
| Rajas‘tllan 5‘2 15.240 i | |
| Tamil‘l\‘ladu 31 ‘20 837.665 = | |
Total 5,516 1,516.87
\ N \ || \ \
The total installed capacity includes 58.915 MW of demopstration windfarms installed by states with the | ‘ ‘
‘support ‘ffom the Government of India. | o | |
P{ear wiﬁe‘and State-wise installation is provided in TabHe 13. o | |
‘Numero‘uF installations are with Single WEGSs, where it ﬁhall be difficult to repower with larger rating V‘VECr | |
‘State wif.(? and rating wise single WEG installations are Hrovided in Table 14. o | |
Ehese srwﬂl and inefficient WEGs can be replaced by foll‘owing new generation efficient WEGs. The squliefrs | |
| ave ad(ﬁuate capacity to supply and offer efficient 0&1\/‘[ service. L | |
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