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BY SPEED POST'

COCHIN SPECIAL ECONOMIC ZONE AUTHORITY (CSEZA)

MINISTRY OF COMMERCE & INDUSTRY
GOVERNMENT OF INDIA

KAKKANAD, COCHIN _ 682 037

Phone: 24t31 I l, 2413234, Fax: 241307 4

E-Mail : mail@csezauthoritY'in
Website :http ://www. csezauthority.in

Dated: 20th February, 2019

't-^

The Secretary,
Kerala State Electricity Regulatory Commission,
KPFC Bhavanam,
C V Raman Pillai Road,

Vellayambalam,
Thiruvananthapuram - 695 010.

Subject: Application for approval of additional capital Expenditure for
the financial year 2017-18 in respect of CSEZ Authority
(CSEZA) - reg.

Sir,

Please find enclosed the duly notarizbd petition for approval of additional

Capital Expenditure for the financial year 2017 -1 8 for installation of Roof Top Solar

PV Plants, under the Kerala State Electricity Regulatory Commission (Terms and

Conditions for Determination of Tariff) Regulations,2014 and under the KSERC
(Conduct of Business) Regulations, 2010 with amendments thereof.

It is humbly requested to condone the delay in filing the petition'

Yours faithfully,

(K. C. Ramakrishnan)
Secretary, CSEZA

Encl: 1) Petition signed andnotaized with five copies
2) Demand Draft No. 002399, dated20.02.2019 for Rs. 10,000i-
3) Soft Copy is being sent by e-mail to KSERC.
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Form I

BEF'ORE THE KERALA STATE ELECTRICITY RBGULATORY COMMISSION

PETITION NO:

TN THE MATTER OF:

Application for approval of additional Capital Expenditure for the financial year

2017-18 for Installation Roof Top Solar PV plants , under the Kerala State Electricity

Regulatory Commission (Terms and Conditions for Determination of Tariff)

Regulations,2014 and under the KSERC (Conduct of Business) Regulations, 2010

with amendments thereof.

Name(s) and Full address (es) of the Petitioner(s) /Applicant(s)

Cochin Special Economic Zone Authority (CSEZA),
Ministry of Commerce & Industry,
Department of Commerce,
Government of India,
CSEZ Administration Building,
Kakkanad, Kochi - 682037

Name (s) and full address (es) of Respondent (s)

Applicant
For Chairperson

Cochin Special Economic Zone Authority

zrrq S. gt<a w$.de-€

SAJU K SUFIEI.JDRAN I,E.S'
gl fui;-ll 3IFJ+
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BEFORE THE KERALA STATE

PETITION NO:

Form 2

ELECTRICITY REGULATORY COMMISSION

IN THE MATTER OF:

Application for approval iture for the. financial year

2011-18 for Installation R the Kerala State Electricity

Regulatory Commission etermination of Tariff)

Regulations,2014 and under the KSERC (Conduct of Business) Regulations, 2010

with amendments thereof.

Name (s) and Full address (es) of the Petitioner(s) / name (s) and fulI address (es) of the

respondent(s)

Cochin Special Economic Zone Authority (CSEZA),

Ministry of Commerce & IndustrY,

Department of Commerce,
Govemment of India,
CSEZ Administration Building,
Kakkanad, Kochi - 682037

Affidavit verifying the Application for approval o of additional capital

Expenditure for the financial year 2017-18

I, Saju K Surendran , S/o, Surendran, aged 38 years residing at Lakshmi Nivas,

Kalluvathukkal p.O, Kollam-695578 , working as the Deputy Development Commissioner

of Cochin Special Economic Zone under the Ministry of Commerce and Industry,

Government of India, do solemnly affirm and state as follows:

1. I am the Deputy Development Commissioner of the Cochin Special Economic Zone,

Kakkanad, Kochi _ 
-6g2037 

and the Petitioner in the above matter and I am duly authorized

to make this affidavit on behalf of the CSEZ Authority.

2. The statements made in the accompanying petition are true to my knowledge and the

statements made are based on information received from the official records which I believe

to be true and correct.

Solemnly affirmed at Kakkanad on this day of \q\(L February ,

that the contents of the above affidavit are true to my knowledge,

nothing material has been concealed there-from'

Deputy Development Commissioner
for Chairperson

Economic ity
T{T-oJ

SAJU K SUT]EI.]DRAN I,E,5,
w tlon srgm

Deputy Devc'tpmc"t C0nrr'tsstoner

Coch n Speral Econom c Zcle
l1itci {N,ilt l;it,l 9.1 .iq}q q13q

Goyt al Lnd: [1 n ot C0mnrr.e & lndustry
6i;i lrri:; , f ' :: - , i';':,7 A(lt'tn 8Ut dtng

\J' lr
, ,,, .,, -_i i,')!,i

Two Thousand Nineteen
no part of it is false and

Cochin Special
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This application is filed before the Hon'ble Kerala State Electricity Regulatory

Commission (KSERC) in accordance with the provisions of the Electricity Act, 2003 for the

approval of additional capital Expenditure incurred by csEZ Authority in 2017-18 towards

installation of Roof Top solar PV plants in SDF Buildings'

Background

cochin special Economic Zone (csEZ), is a Government owned special Economic

Zone is under the Ministry of Commerce and lndustry, Department of Commerce'

Government of lndia. The Zone, comprising an area of 105 acres, is located at Kakkanad'

The Cochin Special Economic Zone Authority constituted under the SEZ Act, 2005 is the

Developer of the Zone providing the infrastructure and other related services to the

Zone.

The Zone has been set up with the objective of promoting exports and creating

employment opportunities. Exporting industries are provided with infrastructure

facilities like power, water, effluent treatment facility, communication etc' The power

distribution network was revamped during the period 2oo3-05 by the central

Government to provide uninterrupted and quality powerto the consumers in the Zone.

Government of Kerala granted Power distribution license to CSEZ vide

G.O.(Rt)No.118/02/pD dated 20.6.2002. On obtaining NOC from the KSERC, vide their

letter No.KERC/CSEZ/2/71/2005 dated 1.1.2005, csEZ started power distribution inside

the Zone w.e.f. 1.5.2005.

Details of Petition
Cochin Special Economic Zone Authority(CSEZA) had submitted capital Expenditure plan

as part of the MYT petition for the control period 2}t5-t6 to 2017-18 and Honorable

Commission had considered the same and conveyed their decision as per Order dated

t8J.20t6 (petition N RP/1/2016) approving the capital expenditure.

Subsequently, as part of Government of lndia's target of achieving 40GW of roof top

Solar power towards clean power commitment, CSEZA was directed by Ministry of

Commerce, Govt. of lndia to set up grid connected Roof Top Solar PV plants on the

available roof area of buildings owned by CSEZA. Ministry of New and Renewable Energy

(MNRE) had given a deadline of 31st March 2Ot7 for completion of installation of Roof

top Solar PV plants. M/s PEC Ltd, a public undertaking under ministry of Commerce is

one of the Organizations recognized by MNRE for installation of Solar PV plants and has

been approved by MNRE. Accordingly , CSEZA approached PEC ltd for conducting a

feasibility study and for setting up of Solar PV plants on the Roof tops of Standard Design

Factory(SDFs) buildings within CSEZA. PEC has submitted detailed project report for

setting Up of 636 kwp roof top Solar PV plants with a project cost of Rs 5,08,80,000/-'

Copy of DpR is attached herewith for ready reference. CSEZA could not include the

above capital expenditure in the MYT petition for 2015-16 to 2OL7-L8 as ihe same

came up subsequently only after Honorable commissions order dated W.7.2016
conveying decision on capital expenditure proposals raised by CSEZA for M{$ control

period from 2015-16 lo 2Ot7 -IB.

eochin Speciai Economic Zone AuthOrity
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Since as per directive from Ministry of Commerce, Govt. of lndia, the solar PV plants

projecthadtobe implementedonprioritybasisbefore3L3.2O|T, CSEZAcouldnottake

prior approval of Honorable Commission at that time. lt is also brought to the kind

attention of Honorable Commission that as per KSERC (Terms and'Conditions for

determination of tariff) Regulations 2014, prior approval is required only for major

capital investments exceeding Rs 1-0 Crore. CSEZA placed work order on M/s PEC Ltd on

18.10.2016 and the Solar PV plants was completed in July 20L7. After trial running and

rectification of defects, the same was commissioned and capitalized on 25th August

20t7. CSEZA had earlier itself brought the attention of Honorable Commission the basis,

need and urgency to install the solar plants, to the Honorable Commission vide letter No'

H-IZ/2/ZOL4:CSEZA/6471 dated 21.'J.t.2Ot6 and copy of the same along with the DPR is

attached herewith for ready reference.

CSEZA had also explained the reasons for urgently installing Solar Plants during the

hearing called by KSERC in connection with CSEZA's truing up petition for 2ot6-t7 when

Commission asked about the Expenditure incurred by CSEZA and recorded as Work in

Progress, towards the above project. The work was fully completed and the project was

capitalized on 25th August 2017 incuning a total cost of Rs 5,08, 80,000/-. A total of
512356 kWh was generated from date of Commissioning to 31.3.2018, from the 636

kWp Solar plants. By setting up the above solar plants, CSEZA could save 512355 Units in

2OI7-IB from the quantum of power which otherwise should have been procured from

KSEB and thereby CSEZA could reduce Power Purchase cost to that extent. Also CSEZA

could promote renewable energy generation to the tune of 512356 units during the year

20L7-I8.

ln view of the above, it is humbly prayed that Honorable Commission may kindly approve

and regularize the capital expenditure of Rs 5,08,8000/- incurred by CSEZA towards

lnstallation of 636 kWp Roof Top Solar PV plants for the year 2Ot7-18 and approve

depreciation for the same while truing up of accounts for the year 2OL7-78.

Enclosue : 1. CSEZA letter No. H-I2/2/2O14:CSEZA/6471dated 2L.IL.2OI6 addressed

to KSERC.

2. Detailed Project Report.

*Qq
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SPECIAL ICONON,1IC ZONE AUTHORITY (CSEZA)

MINI5TRY OF COMMEI1CE & INDUSTRY

COVERNMENT OF INDIA,

I(AKI(ANAD, COCHIN - 682 037.

Phone: 24.l 3l I l, 241 3234, Fax:2413074

E-Mail : mail@csezauthoritY.i n

Website :httB; / /www.crezauthority'in

No.A-I2l?-/2014:CSEZA / aW t Dateel: 21.11.2016

To

The Secretary,

l(era I a State El ectri city Regu latory Co m m ission,

l(PFC Bhavanam,

CV Raman Pillai Road,

Vellayamhalam,
Thiruvananthapurarr * 695 010.

Sir,

Subject; Request for additional Capital expenditure for the year 2016-17 by CSEZA

for f nstallation Grid connected ttoof Top 5olar PV plants on the Standard

Design Factory buildings ( SDF) inside Cochin SEZ

Please refer to the Hon'ble Commission's Order dated 1-8.07,20L6 on Petition No,RP

LlZOt;, wherein the Conrmission has conveyed the in-principle approval for capital

expenditure of a total amount of Rs.47.25 lakh for the year 29L6-17. ln the meantitre, on

the direction of Ministry of Comrnerce, CSEZ,A has awarded work for design, supply,

installation, hooking up and comnrissioning of 636 kWp Grid Connected Roof Top Solar PV

plant Project for CSEZ to [4ls.PEC Ltd tA Govt. Of India Enterprises], New Delhi for a total

amount of Rs.5,08,80,000/-, Out of this amount, an arngunt of Rs.2,54,40,000/- has

already been released to M/s.PEC Ltd, as advance payment, As this capital exper:diture

was not proposed in the orlginal ARR & ERC for the year 2OL6-17, the Hon'ble Commission

is requested to kindly approve the additional capital expendiiure plan of Rs,5,08,80,000/-

for installation of Roof Top Solar PV Plants forthe year 2016-17. Detailed note is enclosed

for favourable consideration and for necessary approval.

s faithfully,

(K.C. Ra han)

Secretary-in-C CSEZA

Encl.as above.

KikK;lriad, Licch ii-i]62037

":WITE
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Capital Expenditure Plan - Additional Capital expenditure for the year 2016-17 by CSIZA

for lnstaltation Grid connected Roof Top Solar PV plants on the Standard Design Factory

buildings ( SDF} inside Cochin SEZ,

l.ntroductio n

Cochin Special [conomicZone Authority (CSEZA) had submitted Capital Expenditure Plan as

parr of tWyT peririon for the c0ntrol period of 201.5-16 ro 2017-18 and Honorable Commission had

considered the sanre and conveyed their decision as per Order dated 18.07,2016 (Petition N0.RP

L/zlrc\ approving ce rta i n ca p ital expe nditu re,

Subsequept to this , as part of Government of tndia's target of achieving 40 GW of Roof top

Solar power towarcls clean power commitment, CSEZA was directed by Ministrv of Commerce, Govt

of lndia to set up grid connected f{aof Top Solar PV Plsnts on the available roof area of buildingS

owrred by CSIZA, Minisrry of New anrl Renewable Energy (MNRE) has given a deadline of 3]-'t

Mar"cl"r, 2017 for cornpletion of installation of Roottop Solar PV plants. M/s.PHC Ltd., a Public Sector

undertaking under Ministry of Conimeree is one of the organieations recognized by MNRE for

insrallation of Solar PV plants and has been approved by Ministry of Commerce, Accordingly, CSEZA

approached Mls.PECLtrJ.forconductingafeasibilitystudyforsettingupsolarPVPlants 0ntheroof

tops of StandarC Design f actory (50Fs) buildin6s rvithin CSEZA and they have /submitted a Detailed

project Re port on the installatlon of Solar PV Plants on rooitop of SDF buildings inside Cochin 5EZ,

lhe salient details of which are give n belou;:

a) Capacity of the Solar Pow*r Plants proposed:

; On the roof of SDF 43

. On th€ roof of SDF L6

. On the roof of SDF 17

Total

- 158 kWp

- 204 klVp

" 264ltWp

- 636 kWp

b) Total cost projected for 636 kWP Solar PV plants - Rs 5,08,80,000/'

c) As per uNtlE gtidelines, no Governmerrt subsidy will be arrailable for the project, instead MNRE

will provirlc Achievement linked incentives for the Solar PV plants installed on the roof tops of

Governrnent Buildin6s, The Arhievement linked incentives available is Rs 18,750/kWP, totaling to

Rs.1,19,25,000/- for 636 kWp capacity. This lncentive will be claimed from MNRE once the project is

comnr issio necl.

d) t{et cost to be incurrecl by CSEZA after incentive for 636 kWp is Rs.3,89,55,000/- (Rs.61,250/kwpl

whiclr is well below the approved cost of Rs,75/- per kWp as per MNRE.

e) WErraflt'y Pefiod

f) Specifications and Quality

Five ye a rs

Meeting the quality und standards prescribed by MNRE,

Refer attached DPR for detailed Specifica

.i; iii rpgrl'7,.,11

rr r*irt;irt'.i;.i; ri; ir;1lier?-lt
tlC'Jill" ::.rit,:l i:eOrofi a ZiIs Ai;1i!it.iy

q,ri-l ir..i li ii+arr: il; .l;.':l r';la.jii
Cirvl 01 inlia iiirrr oi Icn ltercD & inai!.tstry

qr"r /CSElAd n. Buiiding
+,]i;qa-o o:z

Kakkanad Cochin-i182037
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Acccrrdingly, CSF-ZA lras awarded the vrork to M/s.PEC Ltd, on 18,10.2015 for Design, Supply,

lnsrallarion, Hooking Up, Testing and Commissioning of 636 l<WP Solar PV Plants on the roof tops of

three 5DF buildings within CSEZA for the total cost of Rs.5,08,80,000/- with completion period of

four months tirne from rlate of acceptance of Wcrk Order {i.e. 18.10.2016i. Copy of the WcrkOrder

and the Detailecl Project Report (DPR) sLrbmirterJ by M/l*Effid-are attached herewith for

reference a rrd perutal.

CSEZA, being a Power Distribution licensee is bound by KSERC {ftenewable €nergy}

llegulations. As per the existing KSERC (Renewable tnergy) Regulations 201"5, the RPO obligation for

2015"15 is 4.5 o/oal tatal energy distributed, which will be increased by 0.5 Yo every year till total

obligation reaches 1.0 ?6. Out of this total RPO obligation, 10 % shall be Solar Obllgation, KSERC has

initiated revision of RpO regulations, 2015 and a draft is issued on 4"11.20i.6 for discussion and

comments. As per this draf"l, the RPO for ticensees has been proposed to be revised as below:

As per this nevu proposed amendment, CSEZA will have a solar obligation of 4.75Yo of its total
consurrptiorr lor year 2OI7-L8. Based on the sctualconsumption of 57.26 MU for 2015-16, CSEZA

will have a solar obligation ot2,72 MU (4.75%) forthe year 20L7-78, Considering an average solar

ps\uer gen€ration of 4 k\/,/h ptr day per kWp solar plant arrd considering useful 300 days of
generation per year, in order to meet 2.72 MU solar obligation, capaeity of Solar PV plants required

would be 2226 {iVt/p. Hencr;, based on the available roof top area, CSEZA intends to install 636 kWp

Roof top plants, by r,vhich part ol the solar Obligation could be met. Remainin6 Solar Obligations

coufd be me I by C5EZA by procurtng RECs. *s already explained, the solar obligation could be partly

met lly installing Solar PV plants. Additionally, CSEZA can utilize the solar energy geRerated, for
consumption t'vithin CSIZA, thereby reducing power purchase quantum and power purchase cost to
that extent.

636 kWP Solar Plant will generate 7,63,200 KWH per year (636*4*300), Eased on the
presen{ Bullt Supply tariff applieable {Rs 5.30lkwFlJ , CSEZA could save about fls.40,44 Lakh per year

towarcis power p.urchose cost which otherwise would have to be prolureclfrom KSEBL.

i li lttlr,,irl,t..l.Jr i
": 4rl jeii?[aiV

o)ii--r: f;6q qilr'.1; rlt :rlii+xui

Kaiikanart, Cochi r r-6S20ll

6* --*-i M
conSumption

% of total I winimum Non Solar
. I apo % of totat

I consumption

Total RPo (%)

8,75 1.1,50

95 14.25

10,25 17,00
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Alsa .if sotar pov,ter is not gerrerated or not prccured, ln order to meet solar RPO' CSEZA

shoulcl purchase RECs for the total Solar obligatlon ol 2'12 MU for: 2}T7-LB thUS incurring additlOnal

expenditure of'mininrum l?s.95 lakh (2720 REC @ R$ 3500/REC) ' Once the solar Plants are installed'

Rtc requiremenr to meet solar RPO vuilt be reduced. {2720000-763200}11"000)=1957 RECs costing

Rs,68.50 Lakh only (1957* Rs.3S00/-).

The alrove justifies the need and necessity for CSEZA proceeding with installatirin of solar PV

plants. M0re over solar energy i; clean and renewable energy'

lnvestment Planl

CSEZA plans to rneet this expenditure of Rs,5,08,80,00Ql'lrom CSEZA's own fund avallable

under Power DistribLrtion accouRts.

Date of expected completion and capitalization: 31'03'201'7'

Pra]ter;

CSf ZA could rrot include this capital expenditure for installation of Roof Top Solar PV Plants in

the ARB & ERC for 2o1.5-16 to 2017-18 control perioel- Accordingly this capital expenditure was not

approved by tlonorable Commission while approving the capital expenditure vide Comrnisslon's

order dated 18.07.?016.

ln vier1, of the requirement to compfete installation of Solar PV Ptants by deadline of

31-03.201"7 as dir:ected by Mlnistry of Ccmmerce, Govt of india, it is prayed ihat Honorable

Conrm)ssion may kindly approve the above additional capitalexpenditure plan of Rs'5,08,80,000/'far

instailation of Roof top Solar PV Plants for the year 2016-17. CSEZA shall inelude the sarne while

rer,isinB the ARt{ & ERC/ lruing up.

Inclosure ; DetailecJ Projecl Report.
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qRfl Hi-{,K /GOVERNMENI OF INDIA

ffiffiq'fg /Kokkonod

dfqq /f.ochi-682037

Dated lSth October2016

..:

Ito.H-1/0 1 /201 6:CSEZA

To

f''r'e
l'4/s. PEC Limited,
( A Oor.'t. Of InCia EnterPrise)

"HansalaYa", 15,

BatalJrarnba Road,

NewDelhi'1i0001

. Solar PV Modules
'r . Inverter
I . PV Junotion Boxes

' Module rnounting Structures

DC Cables

AC cables

Letle{ qf Award of Work

tr

Seope-pf Worli

Thescopoof.rvorkshaliincludebutnotlimitedtothefoilowiltg:

t, 3il:1ffitff'.t*ti:- ssoriesrequired for completion, hookingup and

conr:nissioning and shall include:

a

a

Location/ building Roof

oesPNcYff ,d133?'l
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Earthing Kits 

ars and accessories

' stmctues for inverters'

r Ail other items required for completion as Qovered in DPR'

3. Indtallation, testing, the solal powff Se1-e1{ed to existing powel distribution

system, and comii fir. r-oiur pr**] eu inoidental expensos for completion

of work shali be inc scoPe of

4. Obtaining necessary approval from st Electrical Inspectorate and

liaisoning with State nodal agency be done by PEC Limited on

behalf of csEZ Authorily' 
ocumentation on behalf of csEZA and obtain

ume State

inc
and rns for

lY mentioned or noJ'

Snecifications

1 other items shall be meeting the approvals

PEC shall be comPlied with'

strictlY comPlied .

ecifications onlY.

Pavmerrt terms

The payment will be made as follows:-

e satisfaction of the Chairperson, CSEZA'

9g+pliance to qtplgl9ry pnd GivernlneTrt Rqfiglatignq

All relevant statutory and government regulations applicable to the project shall be strictly

complied by PEC Ltd.

1.

2.

4.

- -r -i: /

'. :: "'ir\ t':1tt

.: ,,. .rl .r. .trr:r.t ,,,r.lrlf dllErrill

. .: . ;:.: .'L
' ,:i. l, ,rr .:i [;t]l:r'ra r;a a, ii:'Jrsi{Y

. . i, 1-: 
"::'i;

ii .::: r;r ,l'::- '.;'. ',11.it:,1

i:,; .i ij;..i,l ;;::lt:ii- jili;17

Page 2 of 3
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The work shall be conrpleted within
order. On eompletion of the projecf
X4NRE fbr speedY release of the a

Special Econom.ic Zone Authority.

conditions are acceptable, PEC Limited shall somrnunicate ths

n nriting ,oithin ? days of issus of this work ordeland shall enter

chin SpJcial g;ono,nir Zone Aut6ority wit6in 25 days of issue of

this work order.

I

: \ 
j

irlf*;a lisll il{ij::; $rl tiiiiFiiJi
ti{Iiir ilei i-'I icn r In rllic ;:f ir ? :'i ! llc Iiiy

:i:1 1::lat:l .-l;ill .:; .1,::'ii n'jliT4

{ir\jt. 0i jni;a i/' j-r cl f iiliF.riE & Jitdrs'!ry

rtln ri:iffii qiFil'f, 5fl ACrlrr Biiiiriing
slE.:;7-d ;rif;q;-'Cillilez
Aali;r;1fl aii, lscniii-0&203/

Yours faithfully,

(PrlSafeena A.N.)
D evelopment Commissioner

& Chaiqperson, CSEZA

v:i:t,ra:a ar'. Ril,ii,ll.l iSiiiJ*i.j
r-:;,,.i1,r,r.i;11;

Page 3 of3
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1. EXECUTIVE SUMMARY

Kakanad Cochin SEZ plays a crucial role in the country's socio-economic developmenl.

The proposed Solar Photovoltaic Power Plant at Kakanad Cochin SEZ would utilize Shadow free area of

vacant roof top/ground . The SPV power plant with a proposed capacity of 636 kWp would be set up. The

Solar Photovoltaic Power project would be a demonstration plant to harness renewable energy and the

data on generation would be utilized for analysis of the various aspects of operation.

2. OBIECTTVESANDBENEFITS

Solar PV Power Plants are proposed with an objective to attain following benefits:

1,. Saving ofprecious fossil fuels.

2. Noiseless, pollution free and Eco-friendlypower.

3' The Solar Photovoltaic Power Plants are highly reliable and easy to install & maintain.

4. lt would set an example to others and give you a clean and green image of reducing carbon emission

and saving the environment.

5. Free inexhaustible power

6. Conversion from sunlight to electricity is direct, so that bulky mechanical generator systems are

unnecessary.

7. Photovoltaic technology is proven, reliable, has no moving parts and easy to install

8. Once installed, solar panels and solar cells don't require any maintenance.

9. It is economical.

10. Possible to expand the system in future

11. Greater independence from imported fossil fuels

1,2. Diversity of power sources

13. Power may be stored to provide uninterrupted power supply. For the essential loads like Lights,

Fans and Computers can be directly connected to Solar powerplant

1+. Relief from the volatility of energy prices 
o

15. AII over the world, solar energy systems have reduced the need to build more carbon-spewing

i-' : r 1 !14i;;r1 iact't11lr( .!11l i\lrill0i llll
,lr1.t li,t.'ri :;r]i1,,:1 ;l rl,ilil rl,i'r,iIj

r,;.,,i1 rji ilijin itrirr ci l*rlrrlrrir & i'lcti$il,t
l'ri::i j.r:-lifiq !i.':l;i /r[:|:: Ailrlrt X,.itIdIIl1;

;-.itj,r;::11.g, .r'\i"-.;.r -t l rr--
i{ali i.; i"'aii, [ri tri n' irt2rJ37
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3. SITE DETAILS

DETAILS OF PROPOSED POWER.PLANT

Proposed capacity of the SPV power prant (kwpJ: 636KW at Kakanad, cochin

SHADOW FREE ROOFTOP OF COCHIN
SEZ

4

I

Site Name Cochin Special Economic Zone

Location Kakanad, Cochin

Capacity 636 kWp

Latitude 9.9312" N

Longitude 76.2673" E



16

tli

':.;.

i:i
!

,COnfid€.D,l indui
,,w

., ,a

' Thrihakbit Te?iurn
filraqrar NSS Kuroreo!rDt''

,, ,i'

r1!'

tiJ{t NCH go:Jtiors .
ll r'rri D Cr.rl'r -

1l
nt

I
- Ay{I.dilunt!
' rFat(€ttt-td

,tqis
t&

't

3 Sto TccEnoieoloi P

r Doii

Advenser faxlrnEerind
serv,cei prt. Lti F

3

$cicrrroril L.

Pylttd{KEAr q:

..1.:'s'
, J) ..',,.i

*t
i ,il 'lli -

,..,... -..;' IChai r00rr .

L)0 Goiden Grte E

Gb, gle
':i

N{rrt Ainrnan Kovil

Calculations and justification for the proposed capacity:

Maintenance and high fuel costs have been long-standing problems with diesel generators. Quite often
the cost ( of operating a generatorJ can be very much higher than expected because of the need for
maintenance personnel and the difficulties encountered in obtaining fuel and spare parts."

Conventional diesel generators are not a real alternative solution, as they have other negative side
effects:

- The high cost of operation a susceptibility to break down
- Maintenance servicing is poor and expensive
- Not environmentally friendly
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The Life of the DG set would be around B years and it involves additional charges for replacement of the
parts and more maintenance is required. But when compare with Solar PV Power Plant, the life time of the
Solar PV Power Plant has much more when compare to conventional DG set and Solar PV Plant requires
very less maintenance.

Socio- Economic Justification of the Project:
The solar renewable power source is clear, greater independence from imported fossil fuels, a cleaner
environment diversity of power sources, relief from the volatility of energy prices and greater domestic
economic development. All over the world, solar energy systems have reduced the need to build more
carbon-spewing fossil-fueled power plants. They are critical weapons in the battle against global warming.

iii. Expectedannualenergygeneration.

Mean Global Solar Radiant Exposure

CSEZ,Cochin

Month
Daily solar radiation-Horizontal

Kwh/m'?ld

January 5.68

Februarv 6.24

March 6.66

April 6.r2

May 5.49

June 4.04

July 4.25

August 4.12

September 5.36

October 4.85

November 4.92

December 5.22

Annual s.37
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.L The expected annual energy generation from a 63 6 kWp SPV Plant would be approx. 1230 MW.

The SpV generation is calculated under STC conditions. The actual generation depends. on the following

conditions.

1. Solar Radiation
2. Temperature
3. Humidity
4. And other atmospheric conditions
5. System losses

5. TECHNOLOGYDESCRIPTION & SYSTEM DESIGN /SPECIFICATION

i. Line diagram of the complete System with details
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ii. Details of training of manpower to be provided for successful operation of the plant.(Compliance to

BIS/lEC Standards is mandatoryJ

Cochin SEZ will appoint one or two Technicians for regular checkup of the system. Training for

this purpose will be provided.

NOTES:

. It is mandatory to provide technical performance specifications of each component of the power plant
proposed to be installed under the project and for which the performance will be warranted

. All technical parameters and warranty requirements must meet or exceed the requirements mentioned

in the guidelines issued by the Ministry.

Operation and Maintenance Arrangements

- Details of Operation and MaintenanceArrangements

The operation of the plant is automatic as the Solar power plant will act as Grid tied system. Based on

the solar radiation the load will be shared with the Grid supply to the connected loads. Hence the
existing manpower, which is operating the present energy sources like, diesel generator set, shall be

trained daily for operation & monitoring of solar power plants.

- Arrangements for Generation Data Collection through remote monitoring [applicable for SPV Power

Plants having more than 10 kWp capacityJ-Yes

- Is dedicated staff being trained for O & M of the plant -Yes

- No. of personnel to be trained in O&M- One or TwoTechnicians

<Kll#b
p:&e
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MONITORTNG MECHANISM

Details of Data Monitoring on Daily, Monthly and Annual energy generation [Data logging

and compilation and sharing with MNRE)

r IPO will maintain a log book. The details of the parameters such as solar

current contribution, ,J1". radiation and ambient or panel temperature will be

entered in the log book on a dailybasis'

. The data logger will be installed and data through emaillfax/courier will be

sent to MNRE/designated agency by IPO'

r Remote Monitoring I for SPV power plants of 10 kWp and aboveJ will be

provided

{.i..,t ;_,. Si,ti g,a iy
::,= I "r:\i rtd i: i;y ;r{:,;;q

f,ocnin S0eeiet [conomic Z0ne Arlri0riiy
;lid l,iiri( iltii'u,q,t r1qf.:; ri1'aq

6 & lnduslry
, Buildins
37

Kakkanarl, Cochin-6$2037
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TECHNICAL DETAILS & SYSTEM SPECIFICATIONS

Bill ol ilylaterial For Builtling No 43

SI.N Description )ty Jnit

I 300Wp Solar Module Poly r60 {os.

1
String Inverter 50KW
String Inverter 33 KW
String Inverter 12.5 KW

z

2

I

rJos

J PV Junction Box t{os.

4 Module Mounting Structure tor 168KWp rets

5 DC Cable 1C x 4Sq.mm Required qty r{hs.

6
AC Cable 4 C of 25&35sqmm Cu cable for Inv to Ac D
Box tequired qty vItrs.

7 AC Cable 4C of 200sqmm annour Alu cable tequired qty vltrs.

8 DC earthing kit let

9 Lightning Arrestor let

€--
tFiri:1:+/fi.e. ilAMAKtltSHtuAtJ,
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Bill of lllaterial For Suilding Ntt l7

sl.N Description Qty Unit

300Wp Solar Module Poly 880 Nos.

2

String Inverter 50KW
String Inverter 20 KW

5

1 Nos.

3 PV Junction Box 6 Nos.

4 Module Mounting Structure For 264KWp sets

5 DC Cable 1C x 4Sq.mm Required qty Mtrs.

6

AC Cable 4 C of 25&35sqmm Cu cable for Inv to Ac D
Box Required qty Mtrs.

1 AC Cable 4C of 200sqmm annour Alu cable Required qty Mtrs.

8 DC earthing kit 1 Set

9 Lightning Arrestor 1 Set

Aqfr
r{ Ui<"r- - - "'\rli1Y

4;ir,iir'r,1 . i.il:l];,1

?5{oT

ilil;;l; ur"r'n utlri'l
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llill of Matcrial F'or Euilding No l6

SI.N Description aty Unit

1 300Wp Solar Module Poly 680 Nos.

2

String Inverter 50KW
String Inverter 33 KW

2
J Nos.

J PV Junction Box 5 Nos.

4 Module Mounting Structure For 204KWp sets

5 DC Cable 1C x 4Sq.mm 1000 Mtrs.

6

AC Cable 4 C of 25&35sqmm Cu cable for Inv to Ac D
Box Required qfy Mtrs.

7 AC Cable 4C of 200sc1mm annour Alu cable Mtrs.

8 DC earthing kit Set

9 Lightning Arrestor Set
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FEATURES:

L. SOLAR PV MODUTES

High efficiency multi-crystalline - 4 busbar cells

Wide range of power with high Watt density

Bypass diodes to avoid effect ofpartial shading

Anodized Aluminum alloy frame and tempered glass forrugged

protection in hostile environments

Manufactured in a state-of-the-ar! automated productionfacility.

MNRE, IEC and CE Certified

Tested and certified for UL standards

Module Efficiency 74o/o to'160/o

PV rnudules used in solar power plants are warranted for output

wattage, which will not be less than 90% at the end of LZyears and B0%

",:n" 
end of25 years.

2. SOLI\R POWER CONDITIONING UNIT
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off Grid Solar pcU specification defines 
" liql reriability singre/three_phase, with inffi

[TJ;ff;rffi: ili*",.lllff .'",*:.j,1 i5 t. ;, si.,l ^,:# il"'#s i n g (D s pr, h i gh rr e q u e n cyyrX\:XHtl jlmoduratedtpwM)system,utilizingMOsr,Erlrbsrs,#:;;l;;:'.r#1""t;:ff :

Solar PCU has ben designed to utilize ren.ewable solar energy and providing high qualityregulated and conditioned AC power to the Bank loads ani charging of the connectedbattery.

Solar Pcu shall mandatorily consist of the MPpr charger controller, Bi-directional Inverterand associated items. The pcU integrates within itselfi, ail ortne rluowing systems:

i. PwM Inverter, capabre of bi-directional power flow [Dc to AC &vise_versaJii. , MPPT based solar charge controller
iii. 3zbit DSp controller for digital setting (no analogue set points will beaccepted]
iv. Isolation transformer at output as inbuiltv. Essential protection devices.
vi. Suitable breaker/isolator at Array, Battery and pcu along with inbu'tSchottl<y Diode protection at MPPT ch".g.. inp;ito prevent the battery fromdraining into the pVpanel.

Features:
Multiple 32 bit DSp controllers
High efficiency> 960/o at STC
True Bi-directional solar Inverter with 1,}}o/ocapacity for batterychargingthrough Grid
PF correctio" yhr_l: on mains / gridsupply (Line interactiveJ
Active Harmonic filtering whenload on _"in,
Higher Array Voltage capacity optionally available
Inbuilt charge controller
MPPT - Achieved through Incrementar conductanceAlgorithms
DC fan for low power consumption
variable fan speed - increased reriability, resser dust suction in sidethecabinet
Inbuilt Isolation transformer for Galvanic isolation
Modular construction gives highest MTTR
128 x 64 Graphics display

Sytem Rating attached separately

System Operation Modes (selectable and settable)

itiii:,:: ti: : fiirl- gt-; lliili {E
{;cli:il r 5lei,t:, icorrir;tii Zorre Authc; iiy

iir"tr, ;'.t,,: .t{rlq \g.l':l}" t.t;ig
ilrvt 0i li'tail:j l,,jrit ci l,otr itterct & lnclusiry

li; qr 'lj.r:l SaZ Adrrn. Bilildiirgiiig i).i,1-r:r:o:;;
Kakka rrac{, C,;{iri n -682037
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a' On GRID Mode: When grid supply is absen! the Inverter works as Grid Tie
system

REMOTE MONITORING. CONNECTIVITY FOR DATA & ALARM LOG FOR PCU:

Port for connectivity:
RS-232 serial port for Iocal pC based monitoring.
RJ45; Ethernet based remote monitoring via TCp/lp.
USB port: for flushing the data logged into a pendrive, along with micro SD memory
card slot to be provided for extended memory for storage.
Inverter has a feature where Remote Monitoring can be done through data card
connectivity with 2G/3G/4G option 0R Ethernet, fNote: The client has to provide
Data card (csM stMl or public lp/static Ip for connecting the aboveJ

DATA MONITORING

The plant parameters shall be measured by using Data Acquisition system to maintain the plant
and to study the plant performance. The plant monitoring will also have,

PV array energy production: Digital Energy Meters to log the actual value of AC/DC
voltage, current & Energy generated by the pv system will to be provided.
Solar lrradiance: An integrating Pyranometer (Class II or better) will be provided,
with the sensor mounted in the plane of the array. Readout will be integrated with
data logging system.
A data logging system for monitoring is integrated with the pCU.

Following data and alarm logging function will be performed by the connectivity software.

STORED DATATOG

Store data log will be used to retrieve data from system memory for all parameters with
date time logged at specified interval. It will be possible to export all stored data log logs in
.csv format

STORED ATIIRM LOG

Store alarm log will be used to retrieve all alarm logs parameters from system memory
along with date time logged whenever any fault occurs. It will be possible to export ail
stored alarm logs in .csv format

-,), .i. r ;:,.; .r . i. 3l J ;ilLTii:f
il0ch;r Sp0|irj [collr|lc Zonr Auth0rity

riii ir-?rl.li ifftt:.il lra ttr|l r11ira'q

S{r'!l- trf lnilia Liir'i of Ccrirneice & induslr!'
-$T r-Tfil]q ]fqtilCS[Z i\dnrn BurlLling

E;Gt f,rr€, dttlti *612o3l
Kakkanad, Gochin-06?i137
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t

Following minimum Groups will be displayed

Grid Group: To display Grid parameters.

1. R-Y-B AYoftage inVolts
2. R-Y-B 0 Currents in Amps
3. R-Y-B 6 Real Power in KW
4. R-Y-B 0 Apparent Power in KVA
5. R-Y-B 6Power Factor
6. Grid Frequency in Hz

Inverter Group: To display Inverter parameters.
1. U-V-W 0 Voltage in Volts
2. U-V-W 0 Currents in Amps
3. U-V-W Q Ctrrentino/o
4. U-V-W A Power Factor
5. U-V-W 0 Real Power in KW
6. U-V-W @ Apparent Power in KVA
7. U-V-V 0 Frequency in Hz
g. Heat sink Temperature in oC

Array Group: To displayArray parameters.

L. Array Voltage in Volts
2. Array Current Currents in Amps
3. Array Power in KW
4. Solar Radiation inw/m2 [Optional)
5. Cell Temperature in 0C 

[OptionalJ

eiiq..' $es1s1s ry

*1aa"1 fid.r qi*a 9s sd}:hflq
Cgchrrr Sl:eeiai Eccttortllc Zcne Auihuritj/

qRn lir.?'r<, Ef,rcr g ..t*,1'i{ 
'r:ii-.ru

Govl cl lndia, lJin of Cornntsrce & industiy
d"i qY'rsi,i qEq/(,SEZ Admn. EuilCing

iFIaiFqS. "Flft4q-6 82037

Kakkanad, Coohin-682037
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3. ARRAYMOUNTING STRUCTURE:

Mounting array structure plays major role as it hold the module and provides

stability and strength to Solar Modules installed. It will be of standard make,

Galvanized [or Equivalent), ss Hardware with spring watchers; Roof top

installati on fl exibility.

The SPV panel array will be mounted facing south and tilted to an angle equal

to the latitude where being used for optimum performance.

The structure will be designed for simple mechanical and electrical installation,

It will support Solar PV modules at a given orientation, absorb and transfer the

mechanical loads to the ground properly.

The array structure will be so designed that it will

without sacrificing the output from SPV panels. At

withstand wind speed up to maximum L50 km/h.

occupy minimum space

the same time it will

(
. ri ij ildl.,ll\:(ljSi-.|l,iAN

i-:;,.

ittlr..
-.-iia

4. SOTARCABLES:
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u

once a solar panel is exposed to sunlight, it will generate electricity. care

must be taken when selecting the size of the cable to be used.

Cables are always double insulated and polarized. Cable or fuses should never

be disconnected when under load. cable from the solar pv modules should

follow the shortest route to the arrayJunction boxes.

All cables are clearly identifiable and connected appropriately, without any

clutter to avoid confusion while servicing. This also ensures proper safety.

All cables will be PVC insulated 1100 V grade conforming to IS

wiring size of PV array will be designed such that maximum voltage drop at

full power from the PV modules to the inverter will be less than 2%

[including diode voltage dropJ. The wiring for module interconnection will be

with hard HDPE conduit running through cable trays.

All cable/wires shall be marked with a good quality letter and number

ferrules of proper sizes so that the cables can be identified easily.

DC Cables:

AC Cables:

:1.1i Y

tfli[-l;,! 1n-i 7

S.Nr Particulars Description of the Ca Specification
7 Depending upon the

inverter capacity the
array will be arranged
as per mentioned in
drar,qing

Single Core 6 Sq.mm
PVC Insulated Copper
Conductor

IUnsheathedJ
Industrial Cable, 1100V
Grade

Max current carrying
capacity depends upon

connectivity
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Listed in Buildingwise BOM

Earthing Cables: 16 Sq.mm single cores copper [GreenJ

5. LIGHTENINGARRESTOR

The Solar PV Power plant will be provided with Lightning and over voltage

protection both for the PV panels . The "Lightning Protection System" will be

completed prior to start-up of Commissioning activities of the project. The main

aim of over voltage protection is to reduce the over voltage to a tolerable level

before it reaches the PV or other sub-system components. The source of over

voltage can be lightning or other atmospheric disturbance.

The SPV generator/lnverter will be provided with an appropriate protection

system on their incoming side / consumer premises with the feature of

"lslanding the SPV generator" when grid fails.

6. EARTHING SYSTEM
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Each Array structure of the Solar PV Yard will be grounded properly. The

array structures will be connected to earth pits as per IS standards,

The earthing for the power plant equipment is made as per the provisions of

IS. Necessary provision will be made for bolting isolating joints of each

earthing pit for periodic checking ofearth resistance.

All non-current carrying metal parts are earthed with separate and distinct

earth continuity conductors to an efficient earth electrode.

The complete earthing system will be mechanically & electrically connected

to provide independent return to earth. All equipments shall have distinct

earth connections.

7. SCOPE OF WORK

WORK IN THE SCOPE OF SYSTEM DEVELOPER

S.No PARTICUU\RS

t. Detailed Site survey and Comprehensive Layout Planning.

2. Design, supply, construction, erection and commissioning of SPV Power system.

3. Evaluation and due diligence of transportation and embarkation of SPV Power plant to the cl

vicinity to central location,

4. Installation and Commissioning of SPV Power system up to LT Panel

5. Providing training to the personnel deputed by client.

6. Provision of a standard Comprehensive warranty for five years from the date of supply.

7. Maintenance during the warranty period.

. i. r, , :.i.i.:\iiliHliili

"':,arr lili,r,:rl [;clOmie ilrrc ArihOlitv

Kakkana0, Coehifi -0BZOJ7
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WORK IN THE SCOPE OF BENEFICIARY

Return of investment calculations for 636 kwp Solar project @ CSEZ:

Debt ratio: 70: 30

Net investment Rs. 5,08,80000/-

MNRE subsidy Rs. 18.75AMp: Rs 1,19,25,000/-

Net amount Rs. 3,89,55,000/-

Loan amount: 70o/o : Rs.2,72,68,500/-

Working capital share: 30%o: Rs. 1,16,86,500/-

1]ry
qra Admrr BLiii'iin$

6 il1''03i

Kai{kanad, f srliifl ' 652037

S.No PARTICULI\RS

L Providing roof top which is completely shadow free

2 Provision of sufficient electrical lighting and water facility at the solar plant location during

the installation & Commissioning.

3 Insurance cover against theft and damages ofthe plant shall be provided from the date of

commissioning and handing over of the SPV Plant.

4 Internet facility with Static IP for monitoring the power generated by the SPV Plant,

5 Facility for Safe Storage of materials during the execution of project.

6 Approval by the Electrical Inspectorate before initiation of project,

7 Construction of roof/ strengthening / modifications / leveling of roof / land etc., if needed

for the proper installation of SPV Plant.

B Regular cleaning of SPV Modules after commissioning of the plant will be carried out to

ensure optimum power output.
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Conclusion:

Thus the solar power project in the Cochin special economic zone can bring in lot of
economical savings by bring in the return of investmenltn4 to 5 years of time,Taking in
The IT depreciation benefit into the account.

Over the period of 25 years into the life of solar power plant the levelised tariff of solar will be

less than Rs 4/Kwh
Thus this investment is economically and socially beneficial

:rrlitri,i
-:' ::,::,lr;.i i,r

:,,i: ;:r ii,1, r, jil.:i,;;i il.ajr ;:.fly 1,r;
,lI;;l': 1ig;,.:I !ir:i':lrri: JI Ii IuiicI jilr

!11{-l i.iirl ::1:r:i:al I .:ri:;i rl-iril;l

G0r/t Ui 1ilij1; h'lir ll i,,Irltllei:s & iil0ilstry
{t"t !:itlr: 5-an/CSi:/ Adrrn, tLlilciin'l

iitlqt,jinlg, --$82$37
,i,;,.f,ttr;d, Uctn.;,":B2tl3 ;

ffi
PIE.E

Net investment in lakhs 389,ss 27t.55 2L7.73 165 116 64.8 88

Tariff component vear 1 vear 2 vear 3 year 4 vear 5 vear 6 vear 7

savings via power@Rs5.2/KwhRs lakhs 63.96 63.7 63,3 53.01 62.8 62.4 62

O&M expense Rs lakhs included included included included included included included

d e preciation Rs lakhs 93.5 23.4 47 2.4 0 0 0

interest on loan Rs lakhs 32.72 22.8 77.8 L3.86 9.1 54 0.74

interest on working capital @5.5% p.a Rs lakhs 6.4 448 3.5 2.7 19 1 0.15

Return on eouitv Rs lakhs 118 59.82 46.7 48.94 st.2 56 61

Total fixed cost Rs lakhs 250.62 110.5 72.7 67.9 62.8 62.4 62

oer unit tariff fixed charse rslkwh

per unit O&M expenses rslkwh

per unit depreciation rslkwh 76 19 038 0.2 0 0 0

per unit interest on loan rslkwh 2.66 1.83 1.55 1.72 08 0.53 o.26

oer unit interest on workine rs/kwh o.s2 0.36 o.28 o.22 0.15 01 0.05

oer unit ROE rslkwh 9.59 4.86 50 4 4.\6 46 5

per unit rate component for outflw rslkwh 3.18 2.L9 1.83 7.34 0.95 063 0.31

Levelised tariff

discount factor t5.97% 084 o.74 065 0.s5

discount tariff factor rslkwh 2.34 1.55 7 085

Levelised tariff rslkwh 3.28 2.29 1.55 l4
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