TENDER FORDESIGN ENGINEERING PROCUREMEN®: SUPPLY,
CONSTRUCTIONCOMMISSIONINGS: COMPREHENSIVEOPERATION AND
MAINTENANCE FOR EN(10) YEARS OR2 MW (AC) GRID-CONNECTED
CANAL-TOP SOLARPHOTOVOLTAICPOWERPLANT
AT SKIDIRI CANAL,
VILLAGE SKIDIRI, DISTRICT. RANCHI, STATE: HARKHAND
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Jharkhand Renewable Energpevelopment Agency (JREDA)
(3“ Floor, SLDC Building, Kusai Colony, Doranda, Ranchi
Website:-

TENDER

FOR

DESIGN, ENGINEERING, PROCUREME&ENHRLY, CONSTRUCTION,
COMISSIONING AND COMPREHENSIVE OPERATION &
MAINTENANCE FAEN(10) YEAR®F 2MW GRIBCONNECTED
CanalTOPSOLAR PHOTOVOLTAIC POWER PLANT
ATSIKIDIRI CANAL, VILLAGE: SIKIDIRTRICRANCH]I
STATEIHARKHAND

ISSUED BY:

DIRECTQR
JHARKHAND RENEWABLE ENERGY DEVELOPMENTIREERCY

(Sign and Seal of Bidder) Page2 of 251



http://www.jreda.com/

G¢SYRSNI F2NJ 583A3ys 9yIAYSSNAYyI:Z t NBOdzNBYSy i -«
Operation & Maintenance For Ten (10) Years of 2 MW &@hneted Canatop Solar Photovoltaic Power
tfFyd G {A1ARANR Rek Md TONREDA/GARALXQRABVK | NJ K I

Jharkhand Renewable Energy Development Agen

3" Floor, SLDC Building, Kusai Colony, Doranda, Ranc
Website: www.jreda.com
Emailiinfo@jreda.com
Telephone no.: 06512491 165

Govt. of Jharkhand

Energy Department
Jharkhand Renewable Energy Development Agency (JREDA)

3rd Floor, S.L.D.C. Building, Kusai Colony, Doranda, Ranchi -834002.
Ph.: 0651 -2491161, Fax: 0651 -2491165,
E- mail: info@jreda.com; Website:
e-Procurement Notice
Tender Reference No. : 19 /JREDA/ CANALTOP/ 18-19 Dated: 15.01 .201 9

1 Name of the work Design, Engineering, Procurement & Supply,
Construction, Commissioning and Comprehensive
Operation & Maintenance for Ten (10) Years of 2

MW Grid -Connected C anal -Top Solar Photovoltaic
Power Plant at Sikidiri Canal, Village: Sikidiri,
District: Ranchi, State:J harkhand

2 Estimated Cost Rs. 16.44 Crores.

3 Time of completion 06 (Six) M onths

4 Date of publication of NIT on website:
http:// jharkhandtenders.gov.in

17.01.2019  (Thursday )

5 Date & time of Pre -bid meeting

25.01 .201 9 (Friday ) at 1.00 P.M.

6 Last date & time for receipt of online bids 11 .02 .201 9 (Monday) upto 05:00 PM
7 Submission of original copies of Bid fee & 11 .02 .201 9 and 12 .02 .201 9 up to 5.00 P.M.
EMD (Offline)

8 Technical Bid Opening Date 13.02 .201 9 (Wednesday ) at03: 00 PM

9 Name & address of office inviting tender Director,
Jharkhand Renewable Energy Development
Agency(JREDA)
3" Floor, SLDC Building, Kusai, Doranda,
Ranchi - 834002 (Jharkhand)

10 Contact no. of procurement officer 0651 -2491167/68 /61

11 Helpline no. of e -procurement 0651 -2491167 /68/ 61

(Sign and Seal of Bidder)

Any change can be seen on website: http://jharkhandtenders.gov.in &
Further details can be seen on website:

Sd/ -
Director,

JREDA, Ranchi
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NOTICE INVITING e-Tender

SUB: n TENDER FOR DESI GN, ENGI NEERI NG, PROCU|
CONSTRUCTION, COMISSIONING AND COMPREHENSIVE OPERATION &
MAINTENANCE FOR TEN (10) YEARS OF 2 MW GRID -CONNECTED CANAL -

TOP SOLAR PHOTOVOLTAIC POWER PLANT AT SIKIDIRI CANAL,
RANCHI , JHARKHAND 0

Ref: 19/JREDA/CANALTOP/18-19.

This e-Tender in two parts are invited on behalfJbfarkhand Renewable Energy Development
Agency(JREDA), Ranchifrom eligible parties for the work as under:

Jharkhand Renewable Energy Development Aggd&EDA) invites interested parties to
participate in thisfi T e n dferrbding and selection process for the appointment of
Contractor for ADesi gn, Engineering, Procur ¢
and Comprehensive Operation and Maintenanc&dar(10) yearsof 2 MW Grid Connected

CanaiTop Solar Photovoltaic Powerldht using PV technology at Sikdiri Canaillage-

Sikidiri, Ranchiin the State ofharkhand (it Phreo ). €he 2MW grid-connectedcanal

top solar PV Pragct is to be developed &ikidiri Canallocated near Sikidirvillage of
Jharkhandstate.Proposed sités located in close vicinity oGetalsud Danbeing operated by

Jharkhand Urja Utpadan Nigam Limited (JUUNBR} Village: Sikidiri, Block: Angarg

District: Ranchj State:Jharkhand The site is located approximatel® #m from Ranchi,

Jharkhandvhere a capacity of RIW Canaltop Solar PV power plant can be installed

Tender Documents may be downloaded from Websti®:/iharkhandtenders.gov.in &

www.jreda.com . For view download and any other updates regarding this Tender, kindly check
wwwjredacom . TenderFee & EMD shall be paid along with online submission of Tender
Documents shall be submitted before the due date adhghe original documents. All the
relevant documents of the Tender shall also be submitted physically by Registered Post A.D.
or SpeedPost or in Persononly which shall be addressed t®irector, Jharkhand
Renewable Energy Development Agency (JREDAB™ Floor, SLDC Building, Kusai
Colony, Doranda Ranchi-834 002, Jharkhand super scribing the envelope with Tender No.

and Description. Té bidder can submit the Tender in person to the office of Tender Issuing
Authority before stipulated timeline.

(Sign and Seal of Bidder) Paged of 251
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List of Important dates & details of Bids

NIB No:

19 /JREDA/ CANALTOP/ 18-19

TABLE A: IMPORTANT DATES

Sr. Event Date (and Time)
i. 17.01.2019 (Thursday)
Date ofupload of this Tender
ii. Last date and time for receipt 28.01.2019 (Monday)
guestions/ queries/ clarifications
iii. Site visit guided by JREDA/GERMI 25.01.2019
iv. PreBid Meeting 25.01.2019 (Friday)t 1.00 P.M.
v. Last date and time of Gme (e 11.02.2019 (Mondaylpto 05:00 PM
tendering) tender/offer submissiofthe
nBi d Submi ssi{dhs isl
mandatory}
vi. Last date and time of Physical receipt : 11.02.201%nd12.02.201%p to 5.00
all the relevant documents by RPAD P.M.
Speed Post or in person onfyhis is
mandatory}
vii. Bid Validity One Hundred and Eighty (180) days
from the date of opening of thi&ice
Bid of this Tender
viii. Opening of Technical Bid 13.02.2019 (Wednesdaygt 03:00 PM
ix. Tentative date of opening of onlir : Shall be intimated later.
Financial Bid
X.  Target date for Commissioning of Proje : 180 days from Letter of Intent
xi. Tentative Date for  Operationa : 210 days from Letter of Intent

(Sign and Seal of Bidder)

Page5 of 251
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Acceptance Test

Xii .

Performance Guarantee Testing Period :

Performance Guarantee (PG) T
Period shall start as under:

A) If the Contractor successfull
completes Operational Acceptance T
(OAT) in first attempt within 30 day
from date of commissioning then F
Test Period and O&M Period will sta
from the date when the OAT wx:
successfully CompletedOR)

B) In case the Contractor fails the O/
in the first attempt, the Contractor sh
be allowed maximum 30 days f
corrective actions and further ne
OAT shall start on completion of 3
days period or earlier as desired by
Contractor. The PG Test antet O&M
period shall start from the date when
second OAT period is started. In ce
the Contractor fails in the secol
attempt as well, a penalty will [
imposed at 1% of EPC Contract Pric
In this case, irrespective of the res
(whether pass or failpf the OAT, the
PG Test and O&M Period shall start
the beginning of the second OAThe
start of O&M and first year operatic
shall be considered after success
completion of operational acceptan
test or 60 days from date

commissioning of 2 MW AC)

(Sign and Seal of Bidder) Page6 of 251
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whichever is earlier. Further all tt
guarantees related to NEEGG

Incentive shall also be applicab(@R)

C) However, in case of failure of the
second OAT, if the Contractor needs
more time to further take corrective
action at its own discretiorheén the
same may be allowed by JREDA
without imposing any further penalty
on the Contractor towards such
subsequent (i.e/Bor 4" attempt)
OATs. However, if the Contractor is
successful in third attempt then the
penalty deducted at the time of
unsucessful 2% attempt of OAT shall
be returned but if the Contractor fails
third attempt of OAT then penalty
charged at the time of second
unsuccessful attempt of OAT shall nc

be returned to the Contractor.

Warranty (if applicable) as per Clause 1
6.39.10.

xiii. Operation and Maintenance Period Upon starbf PG Test Period as per
Clause No. xii above for a period of t
(10) years.

xiv. EMD Validity 12 (Twelve) months from the last datt
of receipt of bids

xv. Bank Guarantee for shortfall at the tir : For 9 (nine) Years from th@mpletion

of PG Test (if applicable) of PG Test.
xvi. Bank Guarantee Against PV Modu : 90 days beyond the 25 Years from th

date of Commissioning of the entire

Project.

(Sign and Seal of Bidder) Page7 of 251
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Note: The abovementioned dates are subject to amendmevhjdh case the amendments

shall be intimated.

TABLE B: IMPORTANT AMOUNTS

Amount (and Validity)

Rupees Twenty Five Thousand Only
(Rs. 25,000) including GST

i. Tender Fees (norrefundable)

Rupees Thirty Two Lakhs Only
i . Bank Guarantee ~ (Rs.32,00,000) with a validity as per
(Refundable/adjustable) " Clause No. xiv of Table A (Important

Earnest Money Deposit (EMD) in

Dates) above.

The Contractor shall furnish Security
Deposit (SD)um Performance Bank
Guarantee (PBG) equivalent to 10%
the EPC Contract Price, to be
submitted within fifteen (15) days

from the date of issue of Letter of
Security Deposit cum Performance

Bank Guarantee (PBG)

i Intent (Lol), initially valid for a period
of twenty four (24) months from the
date of issue of &l or till the date of
successful completion of PG test
whichever is later;, and if required
same will have to be extended up to
months beyond the due date for
successful completion of PG test.
10% of the EPC Contraétrice, to be

submitted upon initiation of O&M

period of the Project as mentioned i
Iv. O&M Bank Guarantee (O&MBG) . \T. Taple A: IMPORTANT DATES:
POINT No.(xiii), valid up to an
aggregate period of ten (10) years
from the initiation of O&M period.

(Sign and Seal of Bidder) Page8 of 251
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This O&M BG shall cover the risk
against warrantee for equipment up
O&M Period and recovery towards
shortfall in NEEGG during O&M
Period. The O&M Bank Guarantee
shall be valid 90 days beyond the
O&M Period.

Bank Guarantee for shortfall at the

23 per kWh(For shortfall unit)

V. time of PG Test (To whomsoever it

is applicable)

Insurance or Performance Bank Rs. 10 Lacs per MW of PV Module
vi. Guarantee (PBG) Against PV (DC Capacity) valid for 25 years

Module Warranty

required to be submitted prior to
submission of SD/PBG.

(Sign and Seal of Bidder)
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IMPORTANT NOTE TO BIDDERS:

Timely Submission of offer toJREDA: In addition tobid submitted onlingall the relevant
documents as per requirement of the Tender alwdbe submited physically along with the
Demand Draft toward$ender Fee anBG towardsEMD in sealed cover so that the same is
received in this office on or before the due date and tittaedcopy of 4 such documents
shall be sbhmitted viaRPAD/Speed Posth Personn sealed cover onlyOtherwise the offer
will not be considered and no afiyrther communication in the matter will be entertained.

Please note that Price Bid is not to be submitted in physical form

No Tender shall be accepted in any case after due date and time of redéiptTehder,
irrespective of delay due to postal\gees or any other reasons aiREDA does not assume

any responsibility for late receipt of the Tender.

1. All interested parties are requested to understand this Tender ihidetader to
comply with JREDA s reqguirements I ncl udeesnand but
deadlines, selection criteria, selection methodology, scope of work, and minimum
technical standards. Theshall bestrictly abide by ALL terms prescribed in this
Tender and provide accurate information to the best of their knowledge without
mislealing the Company to be considered for participation in this Project.

2. It is mandatory for all the bidders to submit their Financial Bid ONLINE only via e

tendering portal.

3. Technical Bid (technoccommercial Bid): It is mandatory for all the bidders to
submit their TechnicalBid (Technecommercial Bd) documents in both forms i.e.
online (etendering) as well as in hard copy in scheduled time. TechBidah any
one form i.e. either in soft copy (online) or in hard copy (physical form), shall not be

considerd.

4. Technical bid (Technecommercial bid)e nvel ope shall be super
No. 19/JREDA/CANALTOP/1819 Solar PV" TechnicaBid (Technecommercial
bid) for ADesign,Engineering, Procuremed Supply, ConstructionCommissioning
and Comprehensiv®peration& Maintenance forten (10) yearsof 2 MW Grid-
Connected Canattop Solar Photovoltaic Power Plant Sikidiri Canal at Ranchj
Jharkhandiue for openingn 11/02/20190 .

(Sign and Seal of Bidder) Pagel0of 251
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5. All the envelopes should be addressedDoector, Jharkhand RenewablEnergy
Development Agendy)REDA, 3" Floor, SLDC Building Kusai Colony Doranda,
Ranchi834 002 Jharkhand Complete postal address of the bidder should appear on

all the envelopefor identification of the Biddewithout opening the envelope.
6. DD towardsTender Fee anBG towardsEMD shall besubmitted inHard Copy.

7. It is mandatory for all bidders to submit their PRIBED (APPENDIX 13) only
through otine (etendering). Price bid submitted in physical form will not be
considered for its openirgnd only online submitted price bid will be considered for
evaluation. Bidderto note that Price BIdAPPENDIX 13 of those bidders shall be
opened (Onlineiendering) who is found technically qualified and is found
reasonably responsive IREDAO s dr termsland conditions and Scope of Works.

8. All the Bidders shall fulfil the prgualification criteria as stipulated in Clause No.
3.2
9. Any technical/commeeial query pertaining to thisehder should be referred to:
Director,

Jharkhand Renewable Energy Development AgenddREDA)
3" Floor, SLDC Building, Kusai Colony

Doranda, Ranchi-834 002, Jharkhand

Ph: 0651 2491 161

Email: info@jreda.com

Website: www.jreda.com

Alternate Contact Details:

1. Shri. Arvind Kumar(Project Directoy - +91 9431102540

2. Shri. S.R. Sing{EEE - +919431929187

10. JREDA reserve the rights to accept/reject any or all tenders without assigning any
reasons thereoBidders are requested to be in touch with abmestionedwebsites

till opening of the price bitb know the latest status.

--- End of Section--
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DocumentChecklist

[Note: Document Checklist shall be attached wWiipendix1: Format for Covering Lettér

Complied/ For
Sr. Document Attached? | Official
(Yes/ No) Use

1. | Complete sets of Bid (Original and Copies)
2. | Signed Tender Documents in Cover
3. | D.Dof Tender Fees
4. | B.G. ofEMD
5. | Enclosures of the Bid including the Covering Letter as p¢

the formatprescribedn Coverll.

Copy of GSTRegistration and PAN Canf Bidder.
7. | Attested Certificate of Commencement of Business issug

by the Registrar of Companies for the Bidder.
8. | Attested copy of Provident Fund Code of Bidder.
9. | Appendix 2
10. | Appendix3
11 | Appendix 4
12. | Appendix 5
13. | Appendix 6
14. | Appendix 7
15. | Appendix 8
16. | Appendix 9
17. | Appendix 10
18 | Appendix11
19. | Appendix 12
20. | Appendix 13
21. | Appendix 14
22. | Documents as per Clause N2
23. | Bill of Quantities with specifications/ make etc. as per the

Tender/

--- End of Section--

(Sign and Seal of Bidder)
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1 Definitions, Interpretation and Brief Introduction on JREDA

1.1 Definitions

111

112

113

114

115

116

117

The following words and expressions shall have the meanings hereby assigned to

them:

fActual Energy Deliveredd me a meteneérdy en kilewatt hour (kwh) from2

MW Canaltop solar PV plant as measured at fetering Rint.

fiAdjudicator 0 meansthe person, who shall be an engineer or a firm of engineers
who is appointed byREDA to act as the adjudicatéo makea decision on or to
settle any dispute or difference betweHREDA and the Contractor referred to it by
the parties pursuant itender(Adjudicator) hereof.

fApplicable Lawo means any statut e, | aw, regul at

regulation haing the force of law in the Republic of India and the S@&deernment
by any Government Authority or instrumentality thereof, whether in effect as of the

date of this Contract or thereafter.

fiBase NEEGGO f or a year i s cNet Electria tEeedgy b y
Generation Guarante®EEGQG quoted in the Bid offer by the Contractor adjusted
with a correction factor to take into account the actual average global solar radiation

measured by the calibrated pyranometer for that year.

fiBido s hal l msalamittedtby the Bidded in response to tirender for
Design, Engineering, Procurement & Supply, Construction, Commissioning And
Comprehensive Operation & MaintenanEer Ten (10) Years of 2 MW Grid-
ConnectedCanaltop Solar Photovoltaic Power Plardt Sikidiri Canal Ranchj
Jharkhand Ref. Na 19/JREDA/CANALTOP/1819issuedby JREDA

fBiddero- Any reference to the Bidder includes Biddi@pmpanyincluding its

successors, executors and permitissigree severally as the context may require;

fiCapacity Utilization Factor (CUF) 6 s hal | have the same
CERC (Terms and Conditions for Tariff determination from Renewable Energy

SourcesRegulations, 2009 as amended from time to time.
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1.1.8 nAChartered Accountanto s hal | me an an Indi@ oradirm wipereaf c t | C |
all the partners practicing in India as a Chartered Accountant(s) within the meaning of
the Chartered Accountants Act, 1949.

1.19 nACommissioningg means the satisfactory, conti nuct
the equipment/system apecified after all nessary statutorgpprovals, initiakests,
checks andadjustmentdor a period of at least 3 days the satisfaction cdREDA
and necessary certificates are issued by the all concerned agencies appointed by
JUVNL/IJBVNL/JUUNL.

1.1.10 ACompanyd meJRED#\ the same definibn applies as per Claugel.30

1.1.11 ACompletion of the Facilitesd means t hat the Facilities
where specific parts are specified in the Scope of Work) have been completed
operationally and structally and put in a tight and clean condition and that all work
in respect of Commissioning of the Facilities or such specific part thereof has been

competed as per the Scope of Work.

1.1.12 iConsultantd s hal | me an an yJREDA arghe Icampamyfor tHei r e d k
purpose of this project.

1.1.13 fAContractd  dContratt Agreemend means t he ContJREDAt si gr
and the Contractor to execute the entire Scope of Work as givappendix 19:
Format ofEMD

1.1.14
1.1.15

1.1.16 [To be onnonjudicial stamp paper of Rupees Oheindred Only (INR 1060y or
appropriate value as per Stamp Act relevant to place of execution, duly signed on

each page.]

Ref.: Bank Guarantee No.:
Date:

To,
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The Director,

Jharkhand Renewable Energy Development AgélR¥EDA)
3" Floor, SLDC Building,

Kusai Colony, Doranda

Ranchi834 002 Jharkhand

EMD BANK GUARANTEE FOR CONTRACT PERFORMANCE

WHEREAS €Eééeééeéeéecécéecéeéeeéeeéeée. . ée. .. ( Su
name) (thereinafter referred to as #fASupplie
Act, 1956 and having its registered office at

€Eeéééééécéceeceeeeéeéeé. . ééeeéeeée is required to depo

Purchaserby way of Earnest Money

,,,,,,,,,,,,,,,,,,,,,

eeeééééeeeceececeecéééeceece. onl vy) I n
the work with reference to Notice Inviting Bid

éééecééeeeéeee. . geeé dat ed éééeé.

terms and conditions enclosed therein.

WHEREAS t he Su pgitei lrviting Bid mpars f@greed to est

GuarantedDDi n Your favour through wus

instead of deposit of earnest money in cash.

WHERASyou have agreed to accept a Bank Guardd@é¢ r om us

instead of earnest money in cash from the Supplier.

(Bank) hereby agree and undertake to pay you on demand the said amount of

connecti on

(NIB)  No.

e é. as per

valid up

rrrrrrr

in éééééééeé

"""

We teééceééecéecéecececececcececececeéeece. eé

C

7

//////////////////

Rs. eeceee € ¢ é é . . (Rupees Eeéééééééeéeeceeeeceeé

only) without any protest or demur in the event the Supplier/Tenderer after submission of

his tender, resiles from or withdraws his offer or modifies the terms and conditions

thereof in a manner not acceptable to yowexyresses his unwillingness to accept the

(Sign and Seal of Bidder)
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order placed and/or letter of intent issued on the Suppdiederer forthe work under
ANotice | nvitl19UREDECANALR@PI1819%ONO . : 0O

2. Your decision as to whether the Supplier/Tenderer has resileddrdas withdrawn his
offer or has modified the terms and conditions thereof in a manner not acceptable to you
or has expressed his unwillingness to accept the order placed and/or Letter of Intent
issued by you on the Supplier/Tenderer for the work uiddrot i ce I nviting B
: 19/JREDA/CANALTOP/1819 in this regard, shall be final and binding on us and we

shall not be entitled to question the same.

3. Notwithstanding anything contained in the foregoing, our liability under this Guarantee

shallbeestricted to Rs. éééeéééeé.. (Rupees éecéé

4. This Guarantee shal/l remain valid and in f
and shall expire thereafter unless an intimation is given to the Bank by you earlier in

writing discharging usrbm our obligation under this Guarantee.
5. We shall not revoke this Guarantee during its currency except by your consent in writing.

6. This Guarantee shall not be affected by any change in the constitution of the
Supplier/Tenderer or yourselves or ourselves shall ensure to your benefit and be

enforceable against our legal successors or assignees by you or your legal successors.

7. Notwithstanding anything contained herein above unless a demand or claim under this
Guarantee is made on us in writing within sbomths from the date of expiry of this
Guarantee we shall be discharged from all liabilities under this Guarantee thereafter.

8. We have power to issue this Guarantee under our Memorandum and Articles of
Association and the undersigned who is executing thez@htiee has the necessary power

to do so under a duly executed Power of Attorney granted to him by the Bank.

Signed and Delivered

For and on behalf of ééeécééeeecééceceé

(Banker s Nam
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Name of Bank Manager:

rrrrrrrrrrr

Address

,,,,,,,,,,,,,,,,,,

eeeeeeeeeeeee. . eeeee

,,,,,,,,,,,,,,,,,,,,,

eéééeeééeééeeceééecéeéeecéee. . é

1.1.17 Appendix20: Format of Agreement betwedREDAand the Contractor

1.1.18 AContractor0 me a Buccedsful @iddewith whom contract is signeloly JREDA

includes the legal successors or permitted assigiithe Contractar

1119ACont r aEquipmerds means al | plant, facilities
apparatus, appliances or things of every kind required in or for installation,
completion and maintenance of Facilities that are to be provided by the Contractor,
but does nbinclude Plant and Equipment, or other things intended to form or forming

part of the Facilities.
1.120MDayd0 means calendar day of the Gregorian c

1.1.21 fADelivery Pointo shall be the interconnection point at which solar power developer
(SPD) shall deliver th power to theJharkhandState Transmission Unit/Discom

substation. The metering shall be done at this point of interconnection.

1.1.22 fDefectLiability Periodo meanghe period of validity of the warranties given by the
Contractor, during which the Contracisrresponsibldor defectswith respecto the

Facilities (or the relevamgartthereof)as provided in Claugdo. 6.13hereof

1.1.23 fiEffective Dated f or t his Contract shall Intemtan t he
by JREDA

1.1.24 fEngineerin-Charged s imean the engineer appointed at ProjectigitdREDA

1.1.25 AFacilitiesd means the Plant and Equi pment to be

the Installation Services to be carried out by the Contractor under the Contract for
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enabling the installation, ogtruction, testing and commissioning of helar Power

System(s)

1.1.26 fFinancial Bido  oFinandial Proposab means the proposal S

Bidderonline and by post (unpriceds a part of the Bithcluding the EPC Contract
Price, O&M Contract Pricerel Guaranteed Generati@as per format prescribed in

Appendix13: .

1.1.27 AGERMIO means Guj ar at Ener gystiRteand eonsaltant and N

1.1.28

1.1.29

1.1.30

1131

1.1.32

of JREDAfor this project.

AGover nment méang Gowemmentybdindia, any state government or any
goverrmental department, commission, board, body, bureau, agency, authority,
undertaking, or administrative body or any siMsion or instrumentality thereof,

central, state, or local, having jurisdiction over the Contractor, the Facility, or the
performance ball or any of the services, obligations or covenants of Contractor under

or pursuant to this Contract or any portion thereof.

fiGuaranteed CUFO means t he CUF <cal ddVcartsidedngas pe
NEEGG quoted by the Bidder in the Tender document at the time of submission of
Bid.

fiGuarantee Test(sp means t he Per f destishgpecibed i @thGuar an
Tenderto be carried out to ascertain whether the Facilities or a specified part thereof
is able to attain the Functional Guarantees.

flnstallation Service® means al | t hose ser vihePlare anci
and Equipment for the Facilities, to beypided by the Contractor under the Contract;

e.g., transportation and provision of marine or other similar insurance, inspection,
expediting,Site preparatowor ks (i ncluding the provisioc
Equipment and the supply of all civil, gsatural and construction materials required),
installation, Commissioning, carrying out guarantee tests, operations, maintenance,

the provision of operations andamtenance manuals, training of JREBAersonnel

etc.

AJBVNLO s hal l me an thimNigark binsitedd Bi j | i Vit
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1133 AINNSMO means t he Jawaharl al Nehru National
1.1.34 AJREDAO s h a |JharkhamRemewable Energy Development Agency.

1.1.35 AJSERCO s h a lJharkmaedeétatElectricity Regulatory Commission constituted

under section 82 of Electricity Act 2003 or its successors.
1.1.36 AJUSNLO s hal | mean Jhar khand Urja Sancharan
1.1.37 AJUUNLO meJhankband Urja Utpadan Nigam Limited
1.1.38 AJUVNLO s hal |l mean JMWNgamklimaedd Ur j a Vi kas

1.1.39 fiMetering Pointo f or pur poses o f recording of

Delivery Point.
1.1.40 AMonthd0 means cal endar month of the Gregori e
1.1.41 AMNRE 0 meanaMinistry of New and Renewable Energy, Government of India
1142 APriceBido means the samel2Gs per Clause No.
1.143 A0&M 0 meQperaions antflaintenance
1.1.44 fOwner(s)0 meJRED#Aand includes the legal successors or permitted assigns

1.1.45 fAPartyo or fiPartiesd meansindividually any one of the Bidder, Contractor or
JREDA; or collectivelyany or allof the Bidder, Contractor @REDA respectively.

1.1.46 APlanto means th& MW Grid-ConnectedCanattop Solar Photovoltaic Power Plant
proposed atSikidiri Canal Ranchi State: Jharkhandas per the provisions in this

Tender

1.1.47 iPlant Capacity0 i s d ¢he fumctwod ofcarsulative rated DC capacity of all
solar PV modules under STC conditions as defined and measured in adhering to the
guidelines of latest version of applicable IEC standard for crystalline silicon PV
module technologieas well as cumulative rated AC cajpof the grid connected

inverters, utility interface, performance measurement and safety morsordance
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the relevant guidelines dINRE/ JBVNL / any otherJharkhandState Agencies
guidelines as well as the requirements stipulated REDA

1.1.48 fiProjectd means the2 MW Grid-ConnectedCanattop Solar Photovoltaic Power
Plant proposed atSikidiri Canal Ranchj Jharkhandas per the provisions in this
Tenderincluding but not limited to itsdesign, engineering, procuremeSatsupply,

constructioncommissionng, compressiveperation and maintenance

1.1.49 fAProject Managero means t he peJREDAM tha manmer provided by
in the Tender TheProject Manager hereof and named to perform the duties delegated
by JREDA

1.1.50 fAPrudent Utility Practiceso me a n s pradtidesy smethods, techniques and
standards, that are generally accepted for use in electric utility industries taking into
account conditions in India, and commonly used in prudent electric utility engineering
and operations to design, engineer, constigest, operate and maintain equipment
lawfully, safely, efficiently and economically as applicable to power stations of the
size, service and type of the Project, an

operation and maintenance guidelines.

1.1.51 APower Purchas&d me ans wh o s o0 e JR&EDA hasisigried avPowen
Purchase Agreement (PPfor offtake of power from th@ MW Canaitop solar PV
Plant.

1152 ASECI00 means Sol ar Energy Corporation of I n

1.153 ASited me a rcanal, lard eand other places upon whidietFacilities are to be
installed, and such other land or places as may be specified in the Contract as forming

part of the Site.

1.1.54 ASolar Power System(sp me a n s ar photevoltacodrid connectegower

system(s}o be established #te site specified ithe Tender

1.1.55 ASubcontractoro i ncl udi nng any pensdnotd 8hpm axexwatioh any

part of the Facilitiesincluding preparation of angesignor supplyof any Plant and
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Equipment, is suaontracted directly or indirectly by the Contractor, amdudes its
legal successors or permitted assigns.

1.1.56 fASuccessfuBiddero me a Biddertwihoes financially and technically eligible and
gualified, and evaluated as thewestEvaluated Bidder as per the provisions in this

Tenderand to whom the contract awarded.

1.1.57 ATendero 0 Tendefi Document(sp shall nMeraer fot Dasign, 0
Engineering, Procurement & Supply, Construction, Commissioning And
Comprehensive Operation & Maintenarte& Five (5) Years Extendable for Another
Five (5) Yearsfor Three Pragcts of Cumulative2 MW Grid-ConnectedCanattop
Solar Photovoltaic Power Plart Sikidiri Canal Ranchj Jharkhand ,Ref. No.
19/JREDA/CANALTOP/1819 issued by JREDA including its annexuse
appendicesattachmentsamendments and any other documastsadded or modified

by JREDAas per the provisions in thiender

1.1.58 fiTender Issuing Authorityd me ans t tDeecta, JHarkharel Renéwable
Energy Development Agen¢yREDA).

1.1.59 fiTime for Completiond s hal | be the daompletionof ther bef
Facility has to be achieved to the satisfactiodREDA and such date is specifiau
NIT

1.2 Interpretations

1.2.1 Language Unless otherwise agreed by the parties in writing, the parties shall use the
English language and the Contract and the otherdBadiments, all correspondence
and communications to be given, and all other documentation to be prepared and
supplied under the Contract shall be written in English, and the Contract shall be
construed and interpreted in accordance with that languagey lbfathe Contract
Documents, correspondence or communications are prepared in any language other
than English, the English translation of such documents, correspondence or

communications shall prevail in matters of interpretation.
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122

123

124

125

1.2.6

1.2.7

128

129

References All Clauses, Sections,Chapters, Appendices, Annexuoe any other
objects mentioned in thiBendershall refer to the same in thignderunless specified

otherwise

Singular and Plural: The singular shall include the plural and the plural the singular,

except wher¢he context otherwise requires.

Headings The headings and marginal notes in the General Conditions of Contract are
included for ease of reference, and shall neither constitute a part of the Contract nor

affect its interpretation.

Persons Words importingpersons or parties shall include firms, corporations and

government entities.

Men: The wor d O Vende&hali nmeantal gesders i.e. male, female and

others

Entire Agreement The Contract constitutes the entire agreement betWB&DA

and Contraar with respect to the subject matter of Contract and supersedes all
communications, negotiations and agreements (whether written or oral) of parties
with respect thereto made prior to the date of Contract. The various documents
forming the Contract are tbe taken as mutually explanatory. Should there be any
discrepancy, inconsistency, error or omission in the Contract documents, the matter
may be referred to the Adjudicator and the Contractor shall carry out work in
accordance with the decision of the Adicator.

Amendment No amendment or other variation of the Contract shall be effective
unless it is in writing, is dated, expressly refers to the Contract, and is signed by a

duly authorized representative of each party hereto.

Time: Any time, unless mermned otherwise, shall be as per Indian Stashdame
(IST).

1.2.10 Currency: All amounts mentioned as Rupees, Rs. or INR shall be interpreted as

Indian Rupees.
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1.2.11 Independent Contractor: Subject to the provisions of the Contract, the Contractor

shall be solely responsible for the manner in which the Contract is performed.

a All employees, representatives or subcontractors engaged by the Contractor in
connection with the performance of ti@ontract shall be under the complete
control of the Contractor and shall not be deemed to be employdB&EBA and
nothing contained in the Contract or in any -soltract awarded by the
Contractor shall be construed to create any contractual relationstwgen any

such employees, representatives or SubcontractordREi0A

b. Not in any case the sutontractor shall claim or shall put any bindingJ®EDA
and the sulzontractor must be handled by the Contractor HREIDA shall not be
responsible for anglaims at anytime by the Contractor in relation to the sub

contractor.

1.2.12 Non-Waiver:

a  Subject to Clauske2.12(b) below, no relaxation, forbearance, delay or indulgence
by either party in enforcing any of the terms and conditions of the Contract or the
granting of time by either party to the ethshall prejudice, affect or restrict the
rights of that party under the Contract, nor shall any waiver by either party of any
breach of Contract operate as waiver of any subsequent or continuing breach of

Contract.

b Any wai ver of a @@ emddgsduaderrthe §dntrast muspbe ime r s
writing, must be dated and signed by an authorized representative of the party
granting such waiver, and must specify the right and the extent to which it is being

waived.

1.2.13 Severability: If any provision or conditio of the Contract is prohibited or rendered
invalid or unenforceable, such prohibition, invalidity or unenforceability shall not
affect the validity or enforceability of any other provisions and conditions of the

Contract.

1.2.14 Country of Origin: 1 Or i g i nthe plaeeavhese the materials, equipment and

other supplies for théacilities are mined, grown, produced or manufactured, as the
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case may be, and from which the servicespaiowided. This shall be according to
MNRE/JREDA JUVNL/ JBVNL/ JUUNL guidelinesas well agn accordance tthe
relevant provisionsof Jharkhand StateSolar Policy 20% and subsequent

amendments.

1.3 About JREDA

The Jharkhand Renewable Energy Development Agency (JREDA) is incorporated as
a society act in year 2001 under the administratioetrol of the Department of
Energy, Govt. of Jharkhand for promoting use of renewable energy sources in the
state. Being a nodal agency, JREDA is working for implementation of fiscal and
financial incentives made available by the Ministry of New and Rabk Energy
Sources (MNRES), Govt. of India and Indian Renewable Energy Development
Agency (IREDA).

It is at present implementing agency for various central and state government

sponsored schemes/ projects in the area of renewable energy in the State.

JREDAO6Gs Mi ssion:

1 To create awareness about the uses of Solar, Wind, Biogas and Biomass based
various technologies among the public.

1 To promote the policies and programmes necessary for popularizing the
applications of various new and renewabilergytechnologies in the State

1 To promote the installation of power plants based on renewablegyene
sources for Energy Security

1 To promote the energy conservation measures for efficient use of energy
resources.

1 To promote green building design for efficienteusf energy in housing,

commercial and industrial sector.

1.4  About Gujarat Energy Research and Management Institute (GERMI)
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Gujarat Energy Research & Management Institute (GERMI) is a centre of excellence
in industry learning and has set up to develop hureanource assets to cater to the

petroleum and allied energy sectors, improve knowledge base of policy makers and
technologists and provide a competitive edge to leaders to compete in the global

arena.

1 GERMI is a registered Society and Trust under theediesi Registration Act,
1860 and the Bombay Trust Act, 1950.

1 GERMI is a recognized Scientific and Industrial Research Organization
(SIRO) by the Department of Department of Scientific and Industrial
Research (DSIR), Government of India.

1 GERMI is a schedul& Environment Auditor recognized by the Gujarat
Pollution Control Board (GPCB) and an Energy Auditor Consultant
recognized by the Gujarat Energy Development Agency (GEDA).

1 GERMI is promoted by the Gujarat State Petroleum Corporation Limited
(GSPC), a Gowvament of Gujarat undertaking.

141 GERMI has executed various megawatt and kiloweste groundamounted and
rooftop solar PV power plants in the capacity of advisor, implementing agency,
project management consultant (PMC) and tpady engineer/ inspect¢fPE/ TPI).
GERMI has conducted various training programs for the solar industry professionals
throughout the country and have gained wide knowledge in the sector.

1.4.2 Vision and Mission of GERMI

VisionnGERMI 6s values and beliefs | ead it

91 that young professionals in energy sector ought to have an access to the
opportunities for being more competent, efficient, highly knowledgeable and
courageous to innovate and experiment in the global arena,

1 that the societal concern of a citizen will inspireguctive and efficient use
of energy with wider perceptions of clean environment and awareness of

futuristic scenario.

Mission: Train and retrain professional in Energy Sector:
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1 Provide facilities and opportunities for creation of knowledge, blue print of
futuristic technologies and ndwuisiness opportunities,

1 Commit itself for societal good in all walks of human endeavour at macro as

well as grass root levels

143 GERMIis acting as a ConsultantYREDAfor this Project.

--- End of Section--
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2 Information regarding payment of Tender Document, EMD Fee&
Online Bidding

Detailed instructions & documents to be furnished for online bidding

21. The guidelines to submit bid online can be downloaded from website
http://.Jhakhandtenders.gov.in

2.2. The interested bidders can download the bid from the website
Ahttp://Jharkhandtenders. gov.ino.

23. To participate in bidding process, bi dde
(DSC) 6 as per | nf o2000aotparwpate if anlné mddimgoThiy Act
certificate will be required for digitally signing the bid. Bidders can get above
mention digital signature certificate from any approved vendors (CCA). Bidders, who
already possess valid Digital Certificates, need notdoyse new Digital Certificate.

24. The bidders have to submit their bids online in electronic format with digital
Signature. The bids without digital signature will not be accepted. No proposal will be
accepted in physical form.

2.5.  Bids will be opened online geer time schedule mentioned in section 1

2.6. Bidders should get ready with the scanned copies of cost of documents & EMD as
specified in the tender document. Before submission of online bids, bidders must
ensure that scanned copy of all the necessary docsiimave been attached with bid.

2.7. Bidder have to produce the original D.D. towards tender fee & EMD in approved
form to the authority fADirector, Jhar khar
Ranchi 0 on the date & ti me asddemeihbei oned
disqualified. The details of cost of documents, EMD specified in the tender
documents should be the same as submitted online (scanned copies) otherwise tender
will summarily be rejected.

2.8. Uploaded documents of valid successful bidders will bgfied with the original
before signing the agreement. The valid successful bidder has to provide the originals
to the concerned authority.

2.9. The department will not be responsible for delay in online submission due to any
reason.

2.10. All the required informaon for bid must be filled and submitted online. If the bid is
not found to be uploaded online in the websht#p(//Jharkhandtenders.goy),irbid
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shall be rejected even though the bidder/s have submittete®i& EMD. No hard
copy is required to be submitted in the office of JREDA except original Bid fee &
EMD.

2.11. Other details can be seen in the bidding documents.

--- End of Section--
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3 Instructions to Bidders

3.1 General Instructions

311

312

313

314

3.15

3.16

3.1.7

318

The current document is thBender which is issued to all the potential Bidders,
requesting aBid for implementation of the Project on a fixed price basis. A
Contractor would be selected through competitive bidding process for execution of

the Project.

Any information regading Tendercan be obtainedfrom the office of Director at
(info@jreda.comon any working day priato last date of submission oédersThe
payment of Tender Document Fee can be made thrDegiand Draft The payment

of Earnest Money can be madethgbidders througtBank Guarantee

Before submitting €nders, the instructions may be readetfidly regarding
submission of &nder. If any ldder finds disrepancies or omissions in thender
documents or is in doubt as to the true meaning of any part, he shall clarify same from

the Tender issuing office in writing before the due date of submission ojutbiées

Unless exempted specificallyenders not accopanied with the prescribed EMD and
Tender Feeshall ke rejected. EMD / Tender Feskall be in the prescribed mode of

payment agssked in the NIT otherwise theefider shall be liable to be rejected.
The validity of theEMD shall be for 180 daysom thelast date of receipt of Bid.

The details of NIT along with Tender Documents can be seen and downloaded from
the portal http://harkhandtenders.gov.as well asIREDAwebsitewww.jreda.com

The committee nominated/lIREDA shall evaluate all theiBs received against NIT
on the parameter indicated under heading-Qualifying Requirement (PQRs)/
Eligibility conditions in Clause3.2 and other relevantlause of the TenderThe
decision of the committee shall be final.

Issuance of Tender Documents to any party shall not censiiat such party is

considered to be qualified.
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3.1.9 In case due dates of sale / receipt /openinthefTender happens to be holiday in

JREDA the needful will be done on next working day.

3.1.10 The Bidders / ©ntractors shall observe the highest standardgheéseduring the
submission of €nder, pocurement and execution of ther@ract. In case of evidence
of cartel formation by th8idder(s) EMD is liable to be forfeited.

3.1.11 The Bidder shall bear all costs including bank charges if any, associated with the
preparation and submission dhis Bid and the purchaser will in no case be
responsible or liable for those costs, regardless of the conduct or outcome of the

bidding process.

3.1.12 Tenderlssuing Authorityreserves the right to cancel the NIi€énderor to change
gualifying requirement or to reject any or all the tenders so received without assigning

any reason.

3.1.13 The Site for the work is either available or it shall be made available in the parts in a

manner so as not to hamper the progress of work.

3.1.14 TheBidderwhoseBid is accepted will be required to furnish by wayR&rformance
Bank Guarantethe amount as prescribed in the NI@nderfor the due fulfilment of

this Contract.

3.1.15 Canvassing in connection with tenders is strictly prohibited and the tenders submitted

by the Bidders who resort to canvassing will be liable to rejection straight way.

3.1.16 All rates shall be quoted on the proper form i.e. price bid supplied as part of the

Tender documents ontender portal by the Department.

3.1.17 On acceptance of th€ender, the namefdhe authorized representative(s) of the
SuccessfulBidder, who would be responsible for taking instructions from the
Engineefin-Charge and shall be communicated to the Engime@harge

immediately after the allotment / start of work.

3.1.18 The JREDAdoes nbbind itself to accept the lowelsid and reserves to itself the right
to accep the whole or any part of theemder and theBidder shall be bound to

perform the ame at the rate quoted in thisrider.
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3.1.19 No Bidderis permitted to €nder for the works if angf his near relatives is posted to
deal withthe Project activitiesind who is working in any capacity requiring him to
give instructions / advice and in particular any officefficial of the Company
including the member of the Board. Any breach of doadition by any one shall
render him liable to be removed from the list of the contractors faAlREDAand the

work entrusted to him may be terminated.
*Note:

1. By the terms near relatives meant wife/ husband, parents and grandparents, children
andgrandchildren brothers and sisters, uncles and cousins and their corresponding in
laws.

2. The Hdder shall attach the list of officers and employeedREDA related to him
with this Tender

3.2 Pre-Qualifying Requirements (PQRs)/Eligibility Conditions
321 GENERAL

i.  The Biddershallbe a body incorporated in India under the Companiesl®&6 or
2013 including any amendment theretocd@py of certificate of incorporation sha
be furnished along with theidin support of above.

3.22 TECHNICAL

i. The Bidder shall have arexperience of design, supply, installation and
commissioning of solar photovoltaic based grid connected power plant(s) of
cunulative installed capacity of MW or above in or outside India, with a

minimum megawatt scale of plant

ii. The Bidder shall have anxgerience of design, supply, installation and
commissioningand Operational & Comns®ning of at least01 (one 2 MW or
above Solar PV Power Plarg in India, which have been successfully
commissioned after 01 Janud&®12 andin operation for at least Qbne yearas

on the Deadline for Submission of Bid
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iii. Bidder shall submit, in support to the above, the list of projects commissioned
alongwith their work order/ LOI and the commissioning certificates along with the
certificateof plant being in operatiofor at leastl project In case the bidder wants
to meet theeligibility criterion through its own power plant, thercertificate from

Chartered Accountant to that effect will be required to be submitted.

iv.  The Bidder shall also submit documentary proofohievement of performance
generation guarantee af leastone solar PV power plant which shall be certified

from the Developer of that particular solar PV power plant.
3.2.3 FINANCIAL

i.  Average Annuallurnover of the Bidder for last three f@)ancialyears shll be at
least RupeeBive Crore Only (Rs.,90,00,0004).

ii.  The Net Worth of the Bidder during tii&Y 2017-18 shall be at leadRs 1.6 Crore
(INR OneCrore Sixty LacsOnly), wherein the Net Worth shall be calculated as

follows:

Net Worth = (Equity + Resees)i (Revaluation reserves+ intangible assets +

miscellaneous expenses to the extent not written off + carried forward losses).

The Biddershall provide a copy each of audited annual reporascertain their

turnover & networth.

iii.  The Bidder shall submaudited annual repbof FYs201516,201617 and 2017
18with ITR.

324 OTHER

i. The Tender of only those bidders will be considered who will produce documentary
proofs, seHattested to meet the following requiremenibe Bidders to have valid
Proof of PermandrEPF account no., ESI registration no. &wbd and Servic&ax

no.

ii. The agency mlould have valid licensaunder Contract Labour Regulation and

Abolition Act-1970 from Labour Bpartment Jharkhand or should give an
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undertaking that he will get himself regsed within one(01) month if work is

allotted to him.

The bidder whois blacklisted or banned or debarred or whose agreement has been
terminated on account of ngorerformance within five (5) years preceding the date of
bid opening by any State GovernmehtCentral Government / Public Sector
Undertaking in India, will not be eligible for participating in this biddi#gself-
attested certificate from the Bidder to the effect that the Bidder is not blacklisted from
any Public Sector undertakings of Cent@vt. / State Govt. /SEBs / Corporations/
JREDA any other reputed Thermal/ Hydel Plant dias to be submitted by the
bidder.

3.3 Local Conditions

331

332

333

334

The Bidder is advised to visit and examine the site conditions, traffic, location,
surroundings, climate, avability of power, water and other utilities for construction,
access to site, handling and storage of materials, weather data, applicable laws and
regulations, and obtain for itself on its own responsibility all information that may be
necessary for prepag the Bid and entering into the Contract Agreement. The costs

of visiting the Site shall be at Bidder's own expense.

The Bidder and any of its personnel or agents shall be granted permissiBiE DA

to enter upon its premises and lands for the purpbseah inspection, but only upon

the express condition that the Bidder, its personnel or agents, shall release and
indemnify JREDA and its personnel and agents from and against all liability in
respect thereof and shall be responsible for personal inphetiler fatal or
otherwise), loss of or damage to property and any other loss, damage, costs and
expenses however caused, which, but for the exercise of such permission would not

have arisen.

Failure to visit the Site or failure to study tienderDocument shall in no way
relieve the 8ccessful Bidder from furnishing any material or performing any work in

accordance with th€enderDocument.

In no casethe Target Date for Completion of Project shall be extended, due to the

failure of the Bidder to visit the sit&he Bidder must conduct its own inspection of
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the Project Site, access to the Project Site and surroundings at its own cost in order to
make aproper estimate of the works to be performed under consideration -of site
specific constraints. This applies in particular to the transportation of equipment to the
Project site and the scope of site works. The Bidder shall also inspect the site and the
aacess to site from the point of manufacture to make sure that its equipment is suitable

for the available access and the site terrain.
3.3.5 It shall be deemed that by submitting a Bid, the Bidder has:

a. made a complete and careful examination ofTiseder cumert,

b. received all relevant information requested frdREDA

c. acknowledged and accepted the risk of inadequacy, error or mistake in the
information provided in th&enderDocuments or furnished by or on behalf of
JREDArelating to any of the matters refadr® in thisTender

d. satisfieditself, aboutall mattersthingsandinformationincludingmatters referred
to in theTenderDocument, necessary and required for submitting an informed
Bid, execution of the Project in accordanegth the Tender Document and
performance of all of its obligations there under;

e. acknowledged and agreed that inadequacy, lack of completeness or incorrectness
of information provided in thélfender Document or ignorance of any of the
matters referred to ithe Tenderheren shall not be a basis for any claim for
compensation, damages, extension of time for performance of its abigjaoss
of profits etc.from the JREDA or a ground for termination of the Contract
Agreement; and

f. agreed to be bound by the undertakipgssided by it under and in terms hereof.

3.3.6 JREDAshall not be liable for any omission, mistake or error on the part of the Bidder
in respect of any of the above or on account of any matter or thing arising out of or
concerning or relating to theenderDocument orthe Bidding Process, includirany

erroror mistakethereinor in anyinformationor datagivenby JREDA

3.4 Local Regulatory Frame Work

3.4.1 It shall be imperative for each Bidder to fully inform itself of all local conditions, laws

and factors which malgave any effect on the execution of the Contract as described
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34.2

in the Bidding DocumentsIREDA shall not entertain any request for clarification

from the Bidder, regarding such local conditions.

It is the responsibility of the Bidder that such factors harneperly been investigated

and considered while submitting the Bid proposals and that no claim whatsoever
including those for financial adjustment to the Contract awarded undefehiser

shall be entertained RREDAand that neither any change in thedischedule of the
Contract nor any financial adjustments arising thereof shall be permittHEYHA

3.5 Clarification sto Tender Document

351

A Bidder requiring any clarification of th€enderdocuments may notifyREDA in

writing or by facsimile or by-nailto JREDAO s tarto n

The Director,

Jharkhand Renewable Energy Development AgencJREDA),
3" Floor, SLDC Building, Kusai Colony

Ranchi-834 002 Jharkhand

Email: info@jreda.com

Website: www.jreda.com

3.6 Amendmentsto Tender Document

36.1

3.6.2

3.6.3

JREDA may, for anyreason,whether at his ownnitiative or in response to a
clarificationrequestedby aprospectiveBidder, modify theTenderDocuments

Theamendmergwill be notified on website as mentioned in Notice Inviting ender
of this Tender

In order to allow tk prospective Bidder(s), reasonable time in which to take the
amendment into account in preparingitiBids, JREDA at its discretion,may extend

the deadline for the submissionBifis.

3.7 Acceptance of Bids

371

JREDAnneitherbind itself to accept the lowest anynor to assign any reasdéor the

rejection of anyBid. It is also not binding cBREDAto disclose any analysis report.

3.8 Withdrawal of Invitation to Bid
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3.8.1 While JREDA has floated thisTender and has requested Bidders to submit their
proposalsJREDA shall always be at the libertg withdraw this invitation to Bl at

any time beforghe acceptance of bid offer.

3.9 Representativeé Agent of Bidder

3.9.1 All the Bidders are requested to mention tiaee of their authorized representative/
agent,if any,with full address in th&id. In case the representative is changed during
the bidding process such changes shall be notified by the Bidder, failing which,
JREDAshall not accept any responsibility.

3.10 Financial Proposaland Currencies

3.10.1 The Bidders shall quote the peminclusiveof all thetaxes,while also providing the
breakup of taxes awentioned inAppendix13: , the similar format will bgresentn
the etender for online submissioffhe Bidder shall indicate the priée Financial

Proposaln Indian National Rupee only.

3.11 Bank Guarantees& EMD

3.11.1 EMD should be in thedrm of Bank Guaranté@D.
3.11.2 The validityof EMD shallbe as pementioned in NIT

3.11.3 TheEMD shallspecifically bind the Bidder to keep iBid valid for acceptance and to
abide by all the conditions of tAeenderDocuments in the event GREDA desiring
to award the work to the said BidddREDA shall have an unqualified discretitm
forfeit the EMD in the event: (i) Bidder fails to keep thgid valid up to the date
specified required;or (ii) refuses to unconditionally accept Letterliofentand carry
it out the workin accordance with the Bid in the event such Bidder is chosen as the

Successful Bidder.
3.11.4 The EMD shall be released in the following manner:

1 The EMD of the Successful Bidder shall be converted to Security Deposit cum

Performance Bank Guarantee.
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1 The Company shall, however, arrange to release the EMD in respect of unsuccessful
Bidders, without any interest, only after issue of LOI to the Successful Bidder and

their acknowledgement of the same.

3.11.5 The EMD in respect of the SuccidsBidder shall be converted into the Security
Deposit which will be valid upo faithful execution of work including O&M period.

3.11.6 The EMD shall be forfeited and appropriated JREDA as per the discretion of
JREDAas genuine, prestimated compensationchdamages payable I&EDA for,
inter alia, time, cost and effort REDA without prejudice to any other right or
remedy that may be available I8EDA hereunder or otherwise, under the following

conditions:

a. If a Bidder engages in a corrupt practifraudulent practice, coercive practice, or

restrictive practice;

b. In the case of Successful Bidder, if it fails to furnish the Security Deposit

cum Performance Bank Guarantee within the two weeks from date of LOI(S).

or (ii) to sign the Contract Agreement within 30 days from the issue of Lol(s)

c. In case the Successful Bidder, having signed the Contract Agreement, commits
any breach thereof prior to furnishing the Performance Bank Guarantee.

d. If a Bidder submits a nohresponsive Bid,;

3.11.7 The Successful iBder shall furnish the following Bank Guarantees:

i) Security Deposit cumPerformance Bank Guarantee(SD/PBG)as per the format
given inAppendix 17: Format of Bank Guarantee for Security Deposit/ Performance
Bank Guaranteeshall be furnished in favour of tHairector, Jharkhand Renewable
Energy Development AgenciRanchj JharkhandThe Successful Biddeshall submit
Security Deposit cunPerformance Bank Guarantee 3% of the EPC Contract
Price, withinfifteen (15) daysfrom the date of issue of Letter of Intent (Lol), initially
valid for a period of twenty four (24) months from the date of issue obtdll the
date of successful completion of PG test whichever is lgteequired, the PBG shall
have to be extendefbr further 3 months beyond the due date of successful

completion of PG tesHowever, h case Bidder fails to submit PBG within two weeks
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after issue of date of LOJREDAT reserves the right to cancel LOI and to recover all
cost and liability thereof frm Bidder. The period for Performance Guarantee Test
shall begin from the date mentioned in NIT of this Tender and shall continue till next
one (1) year. SD/PBG shall be returned only after successful Performance Guarantee

Test/ Final Acceptance Test.

i) O&M B ank Guarantee The Contractor shall undertake comprehensive operation
and maintenance (O&M) activities for a period teh (10) years from the date
mentioned in NIT of this Tender. The Contractor shall submit the O&M Bank
Guarantee taJREDA within 30 daysfrom the date of start of O&M period as
specified in the NIT of this Tender in favour tfe Director, Jharkhand Renewable
Energy Development Agencyanchi, JharkhandThe format of the O&M Bank

Guarantee is given iAppendix18 Format ofO&M Bank Guarantee

iii) Bank Guarantee against PV Module Warranty The Successful Bidder who is not
able to provide insurance of PV mdes as specified in the Tend@) shall submit a
Bank Guranteeof Rs. 10 Lakh per each megawatt of PV modulge. DC
capacity), which shall be valid for a period of twenty five (25) years ardh9® The
minimum validity of the Bank guarantee shall be five (5) years and shadinesved
subsequently every five (5) years prior tatth(30) days of its expiry. In case the PV
module fails to provide power output as per its performance warranty, and if the
Contractor fails to rectify, replace or repair the PV module, the@tineershall carry
out the necessary rectification, repair or replacement at its own discretion at the risk
and cost of the Contractor. The cost of such rectification, repair or replacement shall
be encashed from the Bank Guaemnagainst PV Module Warrantyhe same shall
be replenished by the Contractor within thirty (30) day, failing which the entire Bank
Guarantee amount shall be encashed and all pending payment shall be withheld by the
Ownertill such amount is replenished by the Contractor. In anothé&nos, if the
Contractor becomes bankrupt or insolvent, thenQimershall immediately encash
the entire amount of the Bank Guarantee against PV Module Warranty

iv) Bank Guarantee for shortfall at the time of PG Test In case the Contractor fails to
achievethe NEEGG at the PG test then the Contractor shall, within a period of thirty
(30) days, provide a Bank Q3xdo.afrshoafal of t F
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uni t so val i f(niMeoyears.dn cpse the Gomtractorf achieves the NEEGG
in the 10th yearthen then Bank Guarantee shall be returned to the Contractor at the
end of 10th year of O&M Period. However, if the Contractor fails to achieve the
NEEGG during the 10th year th&s 23 kWh shall be charged for the shortfall that
hasoccurredin the 10th year with a maximum amount limited to the Bank Guarantee
value. For example, during the PG Test, if the Contractor has a shortfall of 100 kwWh
then the Contractor shall submit a Bank Guarantee oR2RB80- valid for 9 (nine)
years.Further,at the end of 10th year, if ttehortfallis of 10 kWh then maximum
penalty of Rs2,300shall beencashedrom this Bank Guarantee. However, if the
shortfall is of 80 kWh then Rd,84 (i.e. Rs.23.00 x 80 kWh) shall be encashed
from the Bank Guarantesnd the remaining amount of the Bank Guarantee shall be
released to the Contractor. It is further clarified that the-gegrear shortfalls in
achieving the NEEGG during the 1st to 10th year of O&M Period shall be charged as
per Clause No 6.13.of this Tender Document, which shall be over atmbvethe
provision of this current Clause.

3.11.8 Due to an extended nature of the O&M Bank Guarantee, the Contractor is allowed to
provide O&M Bank Guarantees of not less than one (1) year and renew the same each
year. However, the Contractor shall renew the O&M Bank Guaraateleast one
month before the expiry of the validity failing whiciREDA will be at liberty to
encash the samén case the O& Bank Guarantee is encashed due to any penalty
then the Contractor has to replenish within 20 days the O&M Bank Guarantee for the

remaining period.

3.11.9 Any lapse in the timely renewal of the O&M Bank Guarantee shall edRIEDAt0
encash it without assigmg any further reason thereof.

3.11.10 The O& M Bank Guarantee fof'year should be valid up 45 days beyond trdue
dateof completion of i O&M year. Forsubsequent &M years, theBank Guarantee
should be extended/renewed in such a manrarttie same reains valid up to15
days beyond the date of completion of each subsequent O&M year.

3.12 Project Management Consultant andThird -Party Inspection Agency
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3.121 A Project Management Consultancy (PMC) dnirdi-Party Inspection agencyTPI)
may be appointed byREDA, & its sole discretion, to conduct any kind of inspection
regarding procurement, fabrication, installation, haopk quality, execution,
commissioning operation and maintenanaiiring the span of the Project. The
Contractor shall provide necessary accessl @oordination to conduct such
inspections.The Contractor shall provide all necessary access and cooperation for
inspection by National or State agency.

3.13 Right to Acceptor Rejectany or all Bids

3.13.1 Notwithstanding anything contained in thi®nder JREDA reserves the right to
accept or reject any Bid and to annul the bidding process and reject all Bids at any
time without any liability or any obligation for such acceptance, rejection or

annulment, and without assigning any reasons tifiere
3.13.2 JREDAreserveshe right to reject any Bid and appropriate EMD if:

a. dfter reviewing the Bid there is doubt that the offered works, materials or
equipment are not state of the art and/ or not suitable for the site operating
conditions;

b. at any time, a material misrepeggation is made or uncovered, or

c. the Bidder does not provide, within the time specified by the JREDA, the

supplementiainformation sought byREDAfor evaluation of the Bid.

3.13.3 Such misrepresentatioivhproper response shall lead to the disqualificatiorihef
Bidder. If such disqualification / rejection ocswafter the Bids have been opened and
the SuccessfuBidder gets disqualified / rejected, th#REDAreserves the right to:

a select thenext Bidder with theLowest Evaluated Bid Value as the Successful
Bidder;

<or >

b. take any such measure as may be deemed fit in the sole discreti&EDA

including annulment of thieidding process.
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3.134 In case it is found during the evaluation or at any time before signing of the Contract

or after its execution and during the period of subsistence thereof, that one or more of
the prequalification conditions have not been met by the Bidder or the Bidaer
made material misrepresentation or has given any materially incorrect or false
information, the Bidder shall be disqualified forthwith, if not yet appointed as the
Contractor either by issue of thel or entering into of the Contract Agreement, and

if the Successful Bidder has already been issued theol has entered into the
Contract Agreement, as the case may be, the same shall, notwithstanding anything to
the contrary contained therein or in thignder be liable to be terminated, by a
communicabn in writing by JREDAto the Contractoy without JREDA being liable

in any manner whatsoever tfoe Bidder or Contractor, as the case may be. In such an
event,JREDA shall forfeit and appropriate tHenk guaranteesithout prejudice to

any other right poremedy that may be availableIZBEDA

3.135 JREDA reserves the right to verify all statements, information and documents

submitted by the Bidder in response to TrenderDocuments. Failure oafREDA to
undertake such verification shall not relieve the Bidufets obligations or liabilities

hereunder nor will it affect any rights 8REDAthere under.

3.14 Net Electrical Energy Generation Guarantee (NEEGG)

3.14.1 The Bidder shall be required to quote the Net Electrical Energy Generation Guarantee

3.14.2

(NEEGG) forTen (10) years periodThe Bidder shall give NEEGG per annum after
considering proposed configuration and all local conditions, solar insolation, wind
speed and direction, air temperature & relative humidity, barometric pressure, rainfall,
sunshine duration, gridvailability and grid related all other factors and losses due to
near shading, incidence angle modifier, irradiance level, temperature loss, array loss,
module quality loss, module array mismatch loss, soiling loss and various inverter
losses etc. To ass® verify feasibility of quoted NEEGG, Bidders are required to
provide computation documents along with considered factors based on which
NEEGG has been computed.

Bidders are expected to undertake their own study of solar profile and other related
paramegrs of the area and make sound commercial judgment about power output i.e.

Net Electrical Energy Guaranteed Generation. The Site information and solar data
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3.14.3

3.144

3.145

3.146

provided in this Tender except the reference radiation for the twW&R)emonths is

only for prelimnary information purpose. No claim or compensation shall be
entertained on account of this information. It shall be the responsibility of the Bidder
to access the corresponding solar insolation values and related factors of solar plant
along with expectedyrid availability. The Bidder should access all related factors
about the selected Site for the Project and then quote the NEEGG for the proposed
Project.

The Contractor shall be responsible for achieving NEEGG. For any shortfall in
NEEGG corresponding tdhe offer, the compensation shall be recovered from the
Contractoras per Clause N06.11.5 and Clause No. 6.1Zhe Contractor shall
maintain the Plant equipment including its repair, replacement, overhauling, etc., so as
to give the agreed NEEGG per yetor which JREDA shall pay the agreed O&M

Contract Price and the applicable taxes.

The Bids with NEEGG of less than or equal3b53,600 kWh ( Thirty One Lakhs
Fifty Three Thousand and Six Hundretb-watt hours only) for the first year shall
be summarily rejected.

The NEEGGquotedfor each consecutive yeahauld have maximum% annual
degradation factor in NEEGQf the bidder anticipates any degradation of the
modules during the first year, it shall be taken care of to provide additionaltgagfac

solar PV modulegso meet guaranteed generatianthe end of first yeato avoid
liquidated damages/compensation on account of Performance Guaranteed Generation.
The NEEGG of consecutive yearaosid n ot be more than the
NEEGG. Bids ot following these conditions shall sammarilyrejected.

This NEEGG shall be used for the evaluation of the Bids as speciffggpendix13;

--- End of Section--
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4 Submission of Bid

41 General Terms

4.1.1 A Bidder is eligible to submit only one Bid for the Projeshy form of Consortium

is not allowed.

4.1.2 Along with electronic submission of Bid as mentiomedhaptef2 , the bid has to be
also submitted in posts indicated in Clausé.3 for Technical Bidand Price Bid

(unpriced)

4.1.3 Notwithstanding anythingp the contrary contained in this Tender, the detailed terms
specified in the draft Contract Agreement shall have overriding effect; provided,
however, that any conditions or obligations imposed on the Bidder hereunder shall

continue to have effect in addition to its obligations under the Contract Agreement.

4.1.4 The Bd should be furnished in the formats mentioned infé@derDocumentwhich
shall be duly signed by the Bidderdés aut't

Proposalunpriced)will be submitted in separate envedop

4.1.5 The Bidder should submit a powef attorney as per the formgiven in Appendix
10:

4.1.6 Any condition or qualification or any other stipulation contained in theoBiér than
those aleady existing in th&enderDocumentshall render the Bid liable to rejection
as a norfresponsive Bid. The complete Bid shall be without alterations, interlineations
or erasures, except those to accord with instructions issuedREYDA or as
necessary tcorrect errors made by the Bidder, in which case such corrections shall

be initialled by the person or persons signing the Bid.

4.1.7 The TenderDocuments Bid Documentsand all attached documents are and shall
remain the property oJREDA and are transmitted to the Bidders solely for the
purpose of preparation and the submission of a Bid in accordance herewith. Bidders
are to treat all information as strictly confidential and shall not use it for any purpose
other than for preparation asdbmission of their BIAJREDAwill not return any Bid

or any information provided along therewith.
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4.1.8 Biddershallnote that Price Bid abnly thoseBidders shall be opened wlanefound
technically qualified and responsive ttREDAG sTender terms and condiins
including but not limited to thec®pe of Work.

4.2 Format and Signing of Bid

421 The Bidder shall provide all the information sought under Treisder JREDA will
evaluate only those Bids that are received in the required formats and complete in all

respecs.

4.2.2 The Bid shall be typed or written in indelible ink and signed by the authorized
signatory of the Bidder who shall also initial each page, in blue ink. All the
alterations, omissions, additions or any other amendments made to the Bid shall be

initialled by the person(s) signing the Bid.
4.3 Sealing and Marking of Bid
431 The Bid of the Bidder shall be contained
4.3.2 The Main Envelope shall contatiwo (2) Envelopes as follows:

1.

1]

Or i g Ennedoped
2. ACDO Envel ope.

433 The i OrBnwlbpesashaiontain the following Envelopes:
a. Coverl: Signedand Stampe@opy of theTenderDocument(s)
b. Coverll: Signed & Stampeé&nclosures of the Bid
c. Coverlll: B.G.of EMD; andD.D. of TenderFee
d. CoverlV: Financial Proposal unpriced by duly sigresttl stamped

434 The ACDO Envel ae(® CBsltantaihingoftocopy @ the documents

submitted in the Original Envelope

435 All original attestedTenderDocuments, Bid Enclosures, EMD aménderFee, and

Financial Proposdunpriced)shallbecontsied i n t he AOriginal 0 E
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4.3.6 All soft/ scanned copies of the original attestehderDocuments, Bid Enclosures,
EMD and TenderFee shall be contained the CDin an appropriately organized
manner as in the physical aopgdMPORTANTand enc
THE COPY OF THE FINANCIAL BID SHALL NOT BE INCLUDED IN THE
CDS.

437 Envel opes shall be clearly marked as nOri

438 The content of documents uploaded on eProcurement portal and hard copies
submitted should bsame andn case of any discrepancy all documents uploaded on

eProcurement portal shall stay valid.

4.4 Enclosures of the Bid

4.4.1 Coverl shall be duly marked as ASigned copy
include the duly signed and sealed Tender Document includghgannexure,
appendices, attachments, amendments and any other documents as added or modified

by JREDAas per the provisions in this Tender.

442 The documents accompanying the Bid other than the attested Tender Document(s),
and Proof ofTender Fee and EMDshall be placed in Covell and marked as
AEncl osures of the Bido. These document s

a. The Covering Letter as per the format prescribeddppendix 1. Format for

Covering Letter

b. Details of the Bidder as per format prescribedppendix 2 Format ofDetails of
Bidder

c. Attested copy o6Goodsand Servicdax Registration Certificate of Bidder.
d. Attested copy of PAN Card for Bidder.

e. Attested Certificate of Commencement of Business issued by the Registrar of

Companies for the Bidder.

f. Attested copy of Provident Fund Code of Bidder.
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g. Details of similar technical experience of the Bidder as per format prescribed in

Appendix3: Format ofDetails ofSimilar Technical Experience

h. Details of qualified technical statind Curriculum Vitaeas per format prescribed
in Appendix 4 Format of Details of Qalified Technical &ff.

i. List of proposed PV technologies as per format prescribéppendix 5 Format

of Disclosure of PV Technology Proposed

J. Project execution plan as mentionedAppendix6: Format of Project Execution

Plan

k. Declaration of Compliance as per format prescribedppendix 7 Format of

Declaration of Compliance

I. No Deviation Certificate as per format prescribedAppendix 8 Format of No

Deviation Certificate

m Decl ar at i @ nelatorf to Birectbs @ RBDA as per format prescribed

in Appendix9: Format ofDeclaration on Bidder'sé®ation to Directors

n. Power of Attorney by the Bidder authorizing the signatory as per format

prescribedn Appendix 10

o. Format of Summary of audited financial statements as per format prescribed in
Appendix 11 Format of summary of Audited Financial Statements

p. (If applicable) Authorization of use of financial capability by Parent as per format
prescribedn Appendix 12 Format of Authorization by Pareniith the necessary

financial statements and summary required from the Bidder.

g. Project Operation & Maintenance (O&M) Schedule with resource planning in the
form of Gantt/ Pert Charts

r. Technical specifications and warranty document of PV modules

s. Design, specificatiam and document of Solar Tracking solutions (if proposed by
Bidder). It is up to the Bidder to propose fixed tilt, seasonal tracker or any other

tradking system in the allotted canal
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t. Basic engineering drawings pertaining to the proposed plant as presuribed

Clause No. 5

u. Specifications / Drawings / Designs and datasheets for all electrical work /
components as prescribed in Clause No. 5

v. Technical specifications and warranty document of Inverters

w. Transformers, associated switchgear and others: Bidderfsha$h in detail its

warranties/guarantees for these items.

443 Coveiil | 1 shall b e Ordjindl of EMDaandkTeech d@s HFeeo0 and
contain theOriginalsof TenderFee and EMD

444 Coverl V s hal l be duly marunmiced ey sulyfgifred ar@n c i a |
stamped and shall c o nt a (umpriceddely signed anchstampet) P r o |
as per the format prescribedAppendix13: .

445 All Bid documents shall be placed in hard binding and the pages shall be numbered

serially.Each page thereof shall be initialled in blue ink by the authorized signatory.

4.4.6 All envelopes in te Bid Documents shall be seal@dhe outer envelope shall clearly

bear the following identification:

Outer Envelope

ABid for Desiagn, Engineering, Procur ement
And Comprehensive Operation & Maintenarteer Ten(10) Yearsof 2 MW Grid-
ConnectedCanattop Solar Photovdhic Power Plant aSikidiri Canal Sikidiri,

Rancho

Cover-I shall bear the following identification:

i C o A Signed Tender Documents for Bid forTenderfor Design, Engineering,
Procurement &upply, Construction, Commissioning And Comprehensive Operation
& Maintenance ForTen (10) Yearsof 2 MW Grid-ConnectedCanaltop Solar

Photovotaic Power Plant eé®ikidiri Canal Sikidiri, Ranchi o

Cover -l shall bear the following identification:

(Sign and Seal of Bidder) Pageb0of 251
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A C o All:eBnclosures of theBid for Design, Engineering, Procurement & Suyppl
Construction, Commissioningnd Comprehensive Operation & Maintenak@e Ten
(10) Yearsof 2 MW Grid-ConnectedCanaltop Solar Photovdhic Power Plant at
Sikidiri Canal, Sikdiri, Ranchi 0

Cover -1l shall bear the following identification:

fiCoverlll: Proof of EMD and Tender Fee for thBid for Design, Engineering,
Procurement & Supp) Construction, Commissioningid Comprehensive Operation
& MaintenanceFor Ten (10) Yearsof 2 MW Grid-ConnectedCanaltop Solar

Photovotaic Power Plant at Sikidiri Canal, SikidiRanchi o
Cover -1V shall bear the following identification:

A C o AlVe Financial Proposajunpriced but duly signed and stampéat)the Bid for
Design, Engineenig, Procurement & Suppl Construction, Commissioningnd
Comprehensive Operation & MaintenanEer Ten (10) Yearsof 2 MW Grid-
ConnectedCanaltop Solar Photovdbic Power Plant at Sikidiri Canal, Sikidiri

Ranchi o

4.4.7 Each of the envelopes shall cleamyicate the name and address of the Bidder. In
addition, the Bid Due Date should be indicated on the right hand top corner of each of

the Enveloped=ach of the envelopes shall be addressed to:

ATTN .

Director,
Jharkhand Renewable Energy Development §ency(JREDA),
3" Floor, SLDC Building, Kusai Colony,
Ranchi 834 002, Jharkhand
Tel. No.:
4.4.8 Bids submittedby fax, telex, telegram ormail shall not be entertained and shall be

rejected

45 Bid Due Date

45.1 Bids should be submitted before tbeadline forSubmission of Bl as specified in
NIT.

(Sign and Seal of Bidder) Pagebl of 251




Operation & Maintenance For Ten (10) Years of 2 MW &@hneted Canatop Solar Photovoltaic Power

G¢SYRSNI F2NJ 583A3ys 9yIAYSSNAYyI:Z t NBOdzNBYSy i -«

ttryd Fd {ALARANR Ref Md TOAREDA/GARATCRASBVK | NJ K |

45.2 JREDAmay, in its sole discretion, extend tBel due datdy issuing arAmendment/

Addendum in accordane®th ClauseNo. 3.6 uniformly for all Bidders.

46 Late Bids

4.6.1 Bids received byJREDA after the specified time othe Bid due dateshall not be
eligible for consideration and shall be summarily rejected. In itads@ppens to be
holiday on the prescribed closingpening day of th&id, the next working day shall
be treated as the scheduled prescribed day of clagieging of theBid.

4.7 Confidentiality

4.7.1 Information relating to the examination, clarification, evaluation and recommendation
for the Bidders shall not be disclosed to any person who is not officially concerned
with the process or is not a retaingwfessional adviséiconsultantadvisingJREDA
in relation to or matters arising out of, or concerninglildeling processJREDAwill
treat all information, submitted as part of the Bid, in confidence and will require all
those who have access to sucheanal to treat the same in confidend®&EDA may
not divulge any such information unless it is directed to do so by any statutory entity
that has the power under law to require its disclosure or is to enforce or assert any

right or privilege of the stataty entity and/ odREDA

4.8 Correspondence with the Bidder

4.8.1 The Companyshall not entertain any correspondence with any Bidder in relation to
acceptance or rejection of any Bid.

4.9 Bid Opening and Evaluation

49.1 The Companyshall open, examine and evaluate the Hidsaccordance with the

provisions set out in thisender

49.2 To facilitate evaluation of Bidsthe Companymay, at its sole discretion, seek
clarifications in writing from any Bidder regarding its Bid.

4.9.3 After the receipt of Bidsthe Companynay at its discrén send a team of engineers
and other stafff necessary to inspect the engineering facilities, to ensure suitability

and satisfactory wor ki n(gs)/ gacd(s)dand equipment a t

(Sign and Seal of Bidder) Pageb2of 251
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listed to be used by the Bidder for the work. The Bidghall ensure that the aforesaid

team shall at all the times have access to visit and inspect works, equipment etc.

4.10 Tests of Responsiveness

4.10.1 Prior to evaluation of Bidsthe Companyshall determine whether each Bid is

responsive to the requirements of thender A Bid shall be considered responsive

only if:

a
b
C.
d
e

h.

it is received by the Bid due date including any extension thereof;

it is received in the manner prescribed in tresder
it is accompanied by thhequisiteTenderFee and EMD;

it is received withall the Enclosures of the Bid as prescribe@lause4.4;

its Enclosuresrereceived as per the formats specified in Appendasewell as

theTender

it contains all the information (complete in all respects) as requested in this

Tender(in the samdormats as specified);

it complieswith all the terms, conditions and proviss specified in thiender

and
it does not contain any conditivor deviations;

4.10.2 JREDAreserves the right to reject any Bid which is mesponsive and no request for

alteration modification, substitution or withdrawal shall be entertainedREDA in

respect of such Bid.

4.11 Modification and Withdrawal of Bids

4.11.1 In case any clarifications are soughtEDA after opening of Bids then the replies

of the Bidder should be restricted to the clarifications sought. Any Bidder who

modifies its Bid (including anodification which has the effect of altering the value of

its Financial Proposal) after opening of Bid without specific referenc@éRBDA

shall render the Bid liable to be rejected without notice and without further reference
to the Bidder and itEMD shall be forfeited.

4.11.2 Withdrawal or unsolicited modification of a Bid during this interval shall result in the
Bidder's forfeiture of it£MD.

(Sign and Seal of Bidder)
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4.12 Evaluation of Bid and selection of Bidder

4.12.1 JREDA will examine the Bid to determine whether they are complete,hghetny
computational errors have been made, whether required sureties have been furnished,
whether the documents have been properly signed, and whetlid tisegenerally in

order.

4.12.2 Prior to the detailed evaluatioBREDA will determine the substantiaésponsiveness
of each Bid. A substantially responsive Bid is one which conforms to all the terms and
conditions of thelfenderDocuments without material deviations. Deviations from or
objections or reservations to critical provisions such as those caomgeEMD,
Applicable Law and Taxes and Duties will be deemed to be a material deviation.
JREDAO s determination of a Bidods responsi Ve

Bid itself without recourse to extrinsic evidence.

4.12.3 If the Bid is not substantially responsive, it will be rejectedlBYDA and may not

subsequently be made responsive by the Bidder by correction of the nonconformity.

4.12.4 JREDA will evaluate and compare Bids which have been determined to be

substantially respnsive.
4.12.5 Following factors shall be required for evaluation of Bid:

a. The Evaluated Bid Value (EBV) shall be calculated using the following

parameterand as mentioned in Appendix:14

i.  Engineering Procurement Commissioni&dP Q) Contract Price
ii.  Net PresenValue NPV) of O&M Price of Ten(10) years;
iii. NetElectrical Energy Generation Guarantaed

iv. Constant parameters as indicated inTthader

b. TheBid with the LowestEvaluatedBid Value shall be considered aslland the
Successful BidderTheBid with nexthighestvalue shall be considered a2land

(Sign and Seal of Bidder) Pageb4 of 251
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so onfor more undeitsnding please refekppendix 14 Bid Evaluation Criteria

(BEC). Anexanpl e has al so been done for Bi dde:

4.12.6 In no case, a Bidder shall have the right to claim to be the Successful Bidder for its
Bid.

4.13 Contacts during Bid Evaluation

4.131 Bids shall be deemed to be under consideration immediately after they are apened
until such timeJREDA makes official intimation of award/ rejection to the Bidders.
While the Bids are under consideration, Bidders and/ or their representatives or other
interested parties are advised to refrain from contacting by any nd¢deBA and or
their employees/ representatives on matters related to the Bids under consideration.

4.14 Employment of Officials/ Ex-Official of JREDA

4.14.1 Bidders are advised not to employ serviiREDAemployees. It is also advised not to
employ expersonnel of JREDA within the initial two years period after their
retirement/ resignationgeverance from the service without specific permission of
JREDA JREDA may decide not to deal with suéim(s) who faik to comply with

this provision
4.15 Declaration on Bidder's Relation toDirectors

4.15.1 The Bidders are required to certify in prescribed fordyppendix 7: Format of
Declaration of Compliance whether hethey is/are relatedd any of the Directors
Senior Personnadf JREDA in any of the ways mentioned in the Certificate. It is
clarified that any such affirmative certificate shall not, by itself, prejudice

consideration of the Bid. This certificate must@ampanythe Bid.

4.16 Letterofintent (1BO10) and Noti fication to Proceed

4.16.1 After selection of the Successful Bidder, a Lettemtént( t Helo )i s hal | be i
in duplicate, to the Successful Bidder. The Successful Bidder shall not be entitled to
seek any deviation from the Contract, as may have been amend&iEDW prior to

the bid submission date.

(Sign and Seal of Bidder) Pageb5of 251
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4.16.2

On issueof the Lol by the Company,Authorized representative of thBuccessful
Bidder shall sign the Contract Agreememthin 15 (Fifteer) daysand submit the
Bank Guarantee within thetipulatedtime, i.e, 7 days from issue of LolThe

authorized representative of the Successful Bidder shalltse Contract Agreement.

417 Performance Guarantee

4171

4172

4.17.3

4174

Security Deposit cum Performance Bank Guarantee (SD/PBG) as per the format
given in Appendixl7: Format of Bank Guarantee for Security Deposit/ Performance
Bank Guarantee shall be furnished in favour of Gujarat Industries Power Company
Limited and Gujarat State Electricity Corporation Limited. The Successful Bidder
shall submit Security Deposit cuRerformance Bank Guarantee of 10% of the EPC
Contract Price, within two weeks after issue of date of LOI, initially validity period of
PBG should be for a total period up to tweRtur(24) months from the date of LOI.
However, in case of delay in demamagion of the PG test, the same will have to be
extended upto 3 months beyond the due date for completion of PG test. The period for
Performance Guarantee Test shall begin from the date mentioned in NIT of this
Tender and shall continue till next one (Bay. SD/PBG shall be returned only after
successful Performance Guarantee Test/ Final Acceptance Test. No interest is payable

on PBG amount

The Bank @arantee by the Contractor will be given from bank specifiegbimendix
16: List of Banks (for Bank Guaranteeily. BG of any other Bank will not be treated
as valid BG.

The PBGs shall be liable to be encashed wholly or partly at the sole discretien of
Owner, should the Contractor either fail to execute the work within the stipulated
period or fail to fulfil the contractual obligations or fail to settle in full his dues to the
Owner. In case of premature termination of the contract, the PBG wdhbashed

and the Owner will be at liberty to recover the loss suffered by it from the Contractor.

The Owner is empowered to recover from the PBG through invocation of PBG for
any sum due and for any other sum that may be fixed by the Owner as being the

amount or loss or losses or damages suffered by it due to delay in Performance and/or

(Sign and Seal of Bidder) Pageb6 of 251
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nonperformance and / or partial performance of any of the conditions of the contract

and / or norperformance of guarantee obligations.

4.18 Fraudulent Practices

4181 The Bidders ray please note thaREDA shall not entertain any correspondence or
gueries on the status of the Bids received against#@nder Bidders are advised not
to depute any of their personnel or agents to VREDAO s of fi ce f or mal

inquiries.

4.18.2 Any effort by a Bidder to influencBREDA on the Bid evaluation, Bid comparison or
Contract award decision may result in the rejection of the Bidder's Bid.

4.19 Negotiation with Bidders

4.19.1 The price discovery for the Contract shall be done based on the procedureedescrib
in Appendix 14 Bid Evaluation Criteria (BEC)L1 shall be selected based tite
Evaluated Bid Value (EBV)Generally, the negotiations, if arnyill be held withthe
L1 Bidder. However, the negotiationsanbe held up to & Bidder, if the difference
between the LEBV and the EBV of hand Lz is within 5% of the L EBV. In cases
where the L Bidder refuses to further reduce his offered price andLther Lj
Bidders come forward to offer a price which is better than the price offered by L
Bidder, tre Bidder whose price is accepted becomes theBidder (as per the
procedure of EBV calculation). However, in such a situation, the originaidder
shall be given one more opportunity to match the discovered price. In case of

acceptance, he would be treated as thieidder.

4.19.2 The merit order of L1, L2, L3 bidder will be decided as describedipipendix 14
Bid Evaluation Criteria (BEC)

4.19.3 The work as a whole will be allotted in a single part to the bidderisvegaluated as
L1 on the basis of criteria mentionedAppendix 14 Bid Evaluation Criteria (BEC)

--- End of Section--

(Sign and Seal of Bidder) Pageb7 of 251
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5 Scope of Work

5.1 GENERAL SCOPE OF WORK

The bids are invited for cumulative capacity o2 MW Canaltop Solar PV projed is now

being set up aSikidiri Canal Sikidiri, Ranchj which comprisesof minimum 2 MW DC
equivalent to cumuative capadty of al solar PV modules under StandardTest Conditions
(STC) as per IEC 61215. TheContractor shall comgy that the maximum AC cagpadty
which shall not exceed 2 MW AC, maximum lower limit shall be10%, neasured at
metering point. Wherever2 MW capacity menbned is to be considered a2aviw AC
capacity.. CUF shall be considered with AC capacity2oMW. Power to be evacuated on
33kV voltage level. The scope of work also inclu@3kV switchyard capacity of minimum

2 MW solar evacuation. Transmission line from Solar Plant Switchyard to Pooling Substation
to be considered as a part of EPC contragiprAximate distance between Solar Plant &
Pooling Substatioiimetering point)is approx. 15km. The general scope of work for tRe

MW solar PV power plant involves Engineering, Procurement & Supply and Construction
(EPC) of the grieconnected solar photoltaic power plant, commissioning and evacuation
of power into theJREDA Di s C 03B &\$ pooling substation located apprb%. km

including associated transmission supply and wbdee JREDA ProjectSite.
5.1.1 General Scope

The general scope of work for theMAV Canattop solar PV power plant involves Design,
Engineering, Procurement & Supply and Construction (EPC) of thecgndectedcanattop

solar photovoltaic power plant, commissioning and evacuation of pguwethe evacuation
point of 33 kV solar plantsubstation corresponding to the guaranteed plant performance in
the form of guaranteed energy outp8upply Laying Testing & Commissioning 88kV HT

XPLE cable to be considered as mentioneithentender
5.1.2 Evacuation of Power & Metering Point

For this project, the acuation voltage shall be at 33/ AC (three phase) wherein
evacuating point cum metering point shal b i nst al | ed at 33 kV bay
PowerSubstation viz. Approx. 15 km away from the sBeope of wdt shall alsoinclude

33kV transmission lie with ACSR DOG Conductor of 15 km lengtifrom Solar Plant t&3

(Sign and Seal of Bidder) Pageb9of 251
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kV Pooling substation as per JUSHIs guidel i nes. ABT Meter
evacuation shall be installed28 kV switchyardof J B V N Sikidsi PowerSubgation

5.1.3 Operation and Maintenance (O&M):

The scope of work includes Operation and Maintenance (O&M) of the platerdddO)

years wherein the plant shall generate at least equivalent to the guaranteed Performance of
Plant.The Bidder shall submit in the Bid a comprehensive project execution schedule as well
as Operation and Maintenance (O&M) schedule with resource planning in the form of Gantt
chart and shall be liable for abiding by the schedule. It is the responsibithg &ontractor

to perform the necessary maintenance/ timely replacement of all Civil /Mechanical or
Electrical components of the project during this O&M period such that the guaranteed
performance of the plant is not compromised. Any damage to CIVIL/ HEECAL/
MECHANICAL components of the planand the developed transmission lireeto be
reworked/ replaced/ supplied without any extra cost and time by the Contractor during
complete O&M period. The Operation and Maintenance shall be comprehensive. The
maintenance service provided shall ensure project functioning of the Solar PV system as a
whole and Power Evacuation System to the extent covered in the Contract. All preventive/
routine maintenance and breakdown/ corrective maintenance required for ensaxingm

uptime shall have to be provided. Accordingly, the Comprehensive Operation and

Maintenance shall have two distinct components as described below:

a Preventive / Routine Maintenance: This shall be done by the Contractor regularly and
shall include adtities such as cleaning and checking the health of the Btahthe
developed transmission lineleaning of module surface, tightening of all electrical
connections, and any other activity that may be required for proper functioning of the
Plant as a wble. Necessary maintenance activities, preventive and routine for

Transformers and associated switchgears also shall be included.

b. Breakdown/ Corrective Maintenance: Whenever a fault has occurred, the Contractor
has to attend to rectify the faullhe faultmust be rectified within 24 hrs time from the
time of occurrence of fault failing which the Contractor will be penalized as per terms

and conditions of this Tender.

(Sign and Seal of Bidder) Page60of 251
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c. The date of Comprehensive Operation and Maintenance Contract period of the Plant
shall begn on the date as defined in the NIT of this Tender. Detailed scope of
comprehensive operation & maintenance has been described in Chapter 5 of this
document. However, operation of the Power Plant means operation of system as per
bidding schedule and workanship in order to keep the project trouble free covering

the guarantee period.

Block: 1 MW (AC) Block: 1 MW (AC)
i Ty Ty
PV
e
= = Central Inverter, == ==
P o 500 KVA LY LY

Power Transformer, 11-
33/0.350 KV, 2 MVA, DY11,
I=R%

Aux. Transformer
350V 415V, 15
kKA

2.5 MW ,11/33
- Rine Mai
Unit/ WCB Panel

ABT Meter

|

Evacuation Transmission
Line

Figure 5-1: Schematic ofProposed2 MW Solar Project
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514

Electrical Work:

Consisting of installation of solar PV modules, junction boxes-tggd inverters, isolation

transformers, meters, control par83 kV switchgear forevacuationinterconnection through

wires, cables, bus bars, etc.; plant lighting system, automatithevestation, SCADA and

remote wekbased communication & monitoring hardware, software etc.; plant and human

safety and protection equipment including danger signRetier Schematit¢ 1 for 2 MW

Project Anything not mentioned in the list but still raged to finish the EPC contract to be

considered for th8id.

5.15

Civil and Other NorElectrical Work:

Module Mounting Structures (MMS)rhe Contractoshall design, fabricate, supply

and install module mounting structures with all required accessories like clamps, nuts,
bolts, cable ties etcThe structure®f simply supported, cantilever or any other are

acceptable.

FoundationsThe Contractor shall desigind construct appropriate civil foundations
for MMS, prefabricatedengineered structures/RCC, transformers, switchyard

equipment, feeder bay etc.

The following prefabricatedengineered/RCC structures are to be planned and
constructed by the Contractarfeach othe three project sites of tl2eMW Canat

top Solar PV project:

Prefabricatedengineered RCC Inverter rooms

RCC Control room Conference roontum SCADA monitoring room Toilet and
Pantry

Or RCC for combined Control and inverter room withn@&rence rooncum SCADA
monitoring room, toilet and pantry

PrefabricatedengineeredVat ¢ h ma n-@sNos.a b i n

Security Cabii 06 No s 0

Storm Water Drainage Systeriihe Contractor shall provide storm water drainage

system of brick masonry for project .
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ii. Solar PV Module Cleaning Systefhe Contractor shall plan for washing of all solar

PV modules depending upon the dust Idsetis but maximum limit of this interval
shall not exceed 15 daysor this, the Contractor shall construct apemte 0.5 Lakh

litre capacity RCC/Sintex water storage tank. The Contractor also has to drill a bore
and construct pipeline for carrying water to storage tank, provide electric panel and
pump for bore and total water cleaning system. For module cleahmgontractor

shall provide a pipeline network with valves. However contractor is also free to

provide automatic robot based cleaning system.

iii. ChainLink Fencing and Boundary WalllThe Contrador shall provide chain-link

fencing of theentire plantboundary for plant sites as detailed into the Clause B@.

V. Roads and Pathway$he Contractor shafirovide roacandpathways of asphalt type

for plant site

v. Cable TrenchesConstruction of RCC cable trenches with cable trays and covers in

inverter and comol rooms, earthen excavated cable trench with alternate layers of
sand and brick as per relevant IS from PV arrays to investen to controlroomto
switchyardshallbe providedby the Contractor.

vi. Main Gate The Contractor shall provide main gate of structural steel material of
appropriate desigat front and rear side. Arrangement of front and rear gate is

requiredto provide access to canal maintenance team through the plant area

vii.  Site levelling The ntractor shall level the siteyherever required cutting or
filling, compaction by vibreroller is to be carried ouso as to compact the plant in
minimum possible area and also minimize shading losses because of solar PV module

structuresRemoval ofdebris and bushutting is mandatory

viii.  Communication The Contractor shall provide complete plant SCADA with SCADA

server having string level monitoring capabilities over remote server. Contractor shall
lay the cable in appropriate cable trench, conne¢h wuitable connectors and

terminate to the SCADA server inside control room. The Contractor shall also provide
necessary internet connection through GPRS enabled modem along with LAN

connectivity for data communication over remote server and shall l2aosh of the
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same during the Contract period including O&M. The Contractor shall provide

necessary provision of RTU for communication with SLDC. The Contractor shall

submit the below mentioned Technical Data Sheet for String RTU, TCP String,

Central RTU n the prescribed formatnternet connection shall be in the name of

JREDA However, all the charges to be paid by the Contractor during the O&M

period including the initial one time cod®lant monitoring shall be done through

SCADA place in the controbomsof each plotJREDAshall decide to designate one

control room as a master control room for monitoring/ controléing access dll

other plants.

Type Code

Power Entry Characteristics

AC input voltage range (Me, minV ac, may)
Nominal AC input voltage (\c.n

Rated frequency ({f

DC Input Voltage Range (¥.min-V dc,may
Nominal DC input voltage (M)

RS485 Section

Serial interface type

Baud rate

Protocol

Number of devices

Line biasing resistor (wherever necessary)
Termination resistor

RS485 MODBUS section

Serial interface type

Baud rate

Protocol

Number of devices

Line biasing resistor (wherever necessary)
Termination resistor

Physical and Environmental

Environmental protection rating
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Ambien temperatureange
Relative humidity

Compliance

Isolation
Marking
Safety and EMC standard

Essential list of I/O and equipment is given herewith, but scope is not limited to the
Essential List, contractor is fully responsible to provide complete SCADA System

which can be extensible / communicable with add additional / future solar plant.

Sr.  Equipment to be Data to Be Monitor (Real Type of 10

monitored Time)

1  String Monitoring Each PV string needs to be Through

/| Array monitored Communicatiorwith
Monitoring SJB PLC/Card

2  String Junction  SJB internal temperature and  Through
Box / Array SJB Bus Voltage and Current  Communication with
Junction Box SJB PLC/Card
(SJB = AJB)

3 Inverter All Electrical Parameters of Through

Inverter along with Scanning, = Communication with
Records &Error communication SJB PLC/Card

4  Inverter Oil and Winding Temp Analog Input
Transformer Monitoring
5 33KV RMU ON/OFF and Trip position o Through
Each RMU Communication with

SJB PLC/Card

6 33KV Breakers ON/OFF and TripPosition of DI and
Each Breaker and Energy Met Communication
communication
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7  Weather Two no. of Class | Pyranomett Through
Monitoring (one for GHI, one at PV plan Communication
Station collector angle), Two numbers «

contact type temperature sens:
one at module front and the oth
at backside of the modul
Ambient temperature sensc
Wind velocity and speed sensol

8 33 KV VCB ON/OFF and Trip Position of CI Analog and Digital

panel
9 Main and Check All electrical parameter: Through RS
Meter recorded by energy meter 485/MODDBUS

communication

5.1.6 Plant Safety Equipment:

The Contractor shall provideppropriate numbers of foam type fire extinguishers £ CO
extinguishers, sand buckets and transformer discharge rod at Invertor Rooms, Control Room,
Security Cabin and Switchyard/Substation. Further, all high voltage places to be provided
with danger sigmoards with appropriate size and material to last for 25 years.

5.1.7 Statutory Requirements:

All construction, operation and maintenance procedures shall be carried out through
appropriate relevant standards, regulations laidR¢DA / JUVNL / JUUNL / JBVNL /

MNRE and / or any other agency as and when applicable. Further, this shall comply with the
applicable labor laws. The Bidder shall make himself aware of such requirements and shall

not solely depend on the Company to avail full information.
5.1.8 Planning and Bsigning:

i.  The Contractor shall plan and desiigm the structuralélectrical/ mechanical civil
requirements including but not limited to plant configuration, space optimization,
distance betweemnows of modules,sufficient passagdor vehicle and manpower
movementn the plant, mountingstructures, location of inverter room, cable routing,

selection of equipment and items, procurement plan etc. to enhance plant output.
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Vi.

The Contractor has to carry out the complete soil investigation of thdlsibegh
GovernmentNABL approved laboratorysuggested by Owner/Client/Engineer
Chargebefore designing various civil structures. The design of all civil foundations,
R.C.C structures, buildings etc. will be carried out considering appropriate seismic
zone and wind zonef the area. All appropriate loads, wind velocity, seismic factors
etc. will be considered as per the relevant IS Specifications while designing any civil
structure. Also, the environmental conditions, soil characteristics, atmosphedt; eff
ground water table level, rawater data, land profile, HFL of canal, Free board of
canal water level, Full supply depth of canal ebtist beconsideredas per the site
actual condition and accordingly appropriate precautions and preventive measures
will be taken while designing the structures. RCC structures will be adopted
consideringsurrounding weather and soil conditions of site and as per the relevant IS
codes. The concrete mix desifpr all type of concrete structure shall be done by
minimum M25 grade with minimum 350 kilograms of cemef(®ulphur resistant
cement)shall be carried out in Govt. certified laboratory or NABL accredited

laboratory.Mix design shall be submitted 1 week prior to starting of concrete work.

The Contractor shall taketm consideration all parameters like wind speed, seismic
zone, safety factor and safe Soil Bearing Capacity (SBC) etc. for the purpose design

and construction of civil foundations for all civil work as per relevant IS codes.

The Contractor shall carryo@hadow Analysis at the site and accordingly design

strings and arrays layout considering optimal usage of space, materiaband

All designs & drawings have to be developed based on the governing standards and
requirements of the project and also (keg in mind basic design specifications.
Company may approve minor deviations or suggest required modifications in the
same which are meant for increasing plant performance without sacrificing quality /

workmanship norms.

All designs, specifications, refs, etc. submitted or used by the Contractor at any
point in time shall first be approved by the Company /Consultant and revised by

Company /Consultant, if required, prior to execution.
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Vii.

viii .

5.1.9

The technology offered shall be commercially established technofahgitdeast one
Project based on this technology shall be satisfactorily operational for af least

year in India. Details of the Project with location and the successful operational period
of the Project utilizing this technology shall also be membefore the submission

of first set of drawings for approvals.

The Contractor has to arrange the facility for testing bulk material at site such as
elcometer for testing the galvanization, cdbsting machine for testing the strength
of cube samplesapparatus for sieve analysis, flakiness and elongation measuring
apparatus, Pyconometetc. If it is not made available on site by contractor, then
contractor has to make arrangement for testing in NABL/Govtt, lab and also make

transportation arrangemermtr fClient/Consultant for witnessing the such type of test.

The Contractorat their own costhas to send samples of the material to Govt.
accredited / NABL accredited laboratory for testing as when redunstdicted by
EIC ofthe Company.

The company resees the right to modify the specifications at any stage as per local
site conditions/ requirements and EPC contractor shall comply with modification

without any extra cost and time.
Approval of Designs / Drawings

The following procedure has to be followed for assessment and approval of designs,
specifications and drawings during the course of the project: The Contractor shall
submit to the Company/Consultant the documents in hard copy and soft copy to both
with proper reference and drawing numbers. The respective documents for selection,
supply, installation, erection, commissioning of equipment/ structures have to be
submitted at least 15 days in advance to the planned start of the activity as per
Cont r ac éecoschaedule. @he &pntractor shall submit documents as required for
this project according to his design and specifications. The Company / Consultant (on
behalf of the Company) will assess and approve the documents within 10 days of
submission of documentandonly after the approval the Contractor shall release the
documents on site for executiorhe documents shall be revised by the Contractor as

per instructions /comments given by t@®@mpany / Consultant (on behalf of the
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Vi.

Company)if required, prior 6 execution. Subsequent revisions and the final version
of the documents shall also be submitted in hard and soft copy to the Company and
the Consultant. The Contractor has to take into account the above mentioned process
of revisions (if required) and adjt the preparation and delivery of the documents

such that the overall planned project schedule is not affected.

The Contractor has to submit all drawings, which are related to plant for approval and
the Contractor, shall not claim any drawing as theieliectual property. Drawing

which is developed for project will be the intellectual property of the Company.

The Contractor shall submit a comprehensive project management schedule in the
form of a Gantt chaf€PM/PERT chart and shall be liabfer abiding by the
schedule.

The Contractor shall submit a comprehensive maintenance schedule for operation and
maintenance of the photovoltaic power plant along with checklists before
commencement of work on site and shall be liable for abiding by tresigieh All
construction, operation and maintenance procedures shall be carried out through
appropriate relevant standards, regulations and labour laws.

The Bidder shall submit in the Bid, all basic engineering drawings of all civil work
required to comple the project, including but not limited to, layout of the power
plant indicating rows of photovoltaic modules, layout of different buildings, basic
MMS design, civil foundations and anchoring design / details, electrical SLD, shading

analysis and generah estimation report etc.

The Bidder shall submit in the Bid technical specifications / drawings / designs and
datasheets for all electrical work including but not limited to electrical component of
the power plant including photovoltaic modules, cabtesnectors, junction boxes,
inverters, transformers, monitoring and auxiliary systems, etc. for the Zisivaitop

Solar PV project.

5.1.10 Final Commissioning
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The commissioning procedure shall be as pREDA JUVNL/ JBVNL/ Chief
Electrical Inspector to Governmi(CEIG) requirements. The Contractor shall also

ensure the following:

i.  Obtaining written certificate of commissioning of the facility and permission to
connect to the grid from the office of the Chief Electrical Inspector of the state
and any other authized representativedm Government of India (Gol)/ GoJd/
JUVNL.

ii. Inspection and successful electrical commissioning certificate from the
Company.

iii.  Obtaining allcertificates required by JBVNftom agency appointed by them.
Iv.  Satisfactory completion certificatewards completion of all other contractual

obligations by the Contractor as stipulated from the Company.

5.1.11 Comprehensive Operation and Maintenance Contract

The Bidder shall separately quote in Appendix 14 for Operation and Maintenance of
the power plantdr Ten (10) Years wherein the plant should perform at a minimum
annual NEEGG derated every year by not more than 1% referring to the installed DC
capacity of the plant indicated by the Bidder. Any damage to
CIVIL/ELECTRICAL/MECHANICAL components of the p@int is to be
reworked/replaced/supplied without any extra cost and time by the Contractor during
maintenance period. This means after completion of O & M period every component

of the plant should be in good and working condition.

Disclaimer: Any civil / electrical / other work, which is not mentioned or included in
this Tender document but necessary for the construction and O&WMW/ Canal

top Solar PV plant atSikidiri Canal Ranchi, Jharkhandshall be borne by the
Contractor. The Contraatghall, unless specifically excluded in the Contract, perform

all such works and /or supply all such items and materials not specifically mentioned
in the Contract/ Tender Document but can be reasonably inferred from the Contract as
being required for atining completion, commissioning and performance of the
facilities, delivering NEEGG and maintaining the plant & aclmgWEEGG during

O&M period of 2 MW Canattop Solar PV Power Plant &ikidiri Canal Ranchi,
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Jharkhandhs if such work and / or itemsamaterials were expressly mention in the
Contract without any extra cost implication and liabilityJ®EDA All specifications
mentioned in this Tender indicates minimum technical requireniét. Contractor
may propose alternate specifications or detfignigh the final acceptance of the same

i's subject to the Companyds discretion.

5.2 DETAILED ELECTRICAL WORK

5.2.1 Photovoltaic modules

The Contractor shall employ solar PV module of Crystai$néPoly / Multi or Mono

/ Single) solar technology only. The Contactshall provide detail Technical Data
Sheets, Certifications oBtandard Testing Conditions (STC: defined as Standard
Testing Condition with air mass AM1.5, irradiance 1000\8//end cell temperature
25°C) as per the latest editionl&C 61215 and as test by IEC / MNRE recognized

test laboratory. The Bidder shall also specify the minimum guaranteed energy output
of solar PV module as per the Site Condition in the Bid.

The PV modules to be employed shall be of minimum 72 cell configuration with rated
powe of module O300 Wp as certified for
as prescribed by latest edition of IEC 61215 and as tested by IEC / MNRE recognized
test laboratory. The maximum tolerance in the rated power of solar PV module shall
have maximunolerance of +3%. No negative tolerance in the rated capacity of solar

PV module is allowed.

All modules shall be certified IEC 61215 2nd Ed. (Design qualification and type
approval for Crystalline Si modules), IEC 61730 (PV module safety qualification
testing @ 1000 V DC or higher).

Minimum certified module efficiency shall be 15% for crystalline. The temperature

co-efficient of the module shall not be more than 0.50% / °C.

All photovoltaic modules should carry a performance warranty of >90% during the
first 10 years, and >80% during the next 15 years. Further, module shall have

performance warrantyfe 97.5% during the first year of installation.
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Vi.

Vil

viii .

Xi.

Xii .

Xiii .

The module mismatch losses for modules connected to an inverter should be less than
1%.

SPV module shall hee module safety clads and should be highly reliable, light

weight and must have a service life of more than 25 years.

The SPV module shall be made up of high transmitivity glass & front surface shall
give high encapsulation gain and the module shaibists of impact resistance, low

iron and high transmission toughened glass. The module frame shall be made of
corrosion resistant material, which shall be electrically compatible with the structural

material used for mounting the modules.

The SPV moduleshall have suitable encapsulation and sealing arrangements to
protect the silicon cells from environment. The encapsulation arrangement shall

ensure complete moisture proofing for the entire life of solar modules.

The module frame should have been madeAliminium or corrosion resistant
material, which shall be electrolytically compatible with the structural material used
for mounting the modules with sufficient no. of grounding/installation.

All materials used for manufacturing solar PV module shall lzageoven history of
reliability and stable operation in external applications. It shall perform satisfactorily
in relative humidity up to 95% with temperature betwe¢d°C to +85°C and shall
withstand adverse climatic conditions, such as high speed hlimd,with dust, sand
particles, saline climatic / soil conditions and for wind 170 km/hr on the surface of the

panel.

Modules only with the same rating and manufacturer shall be connected to any single
inverter. Modules shall compulsorily bear followingarmation in the form of ID
encapsulated with solar cell in the manner so as not to cast shadow on the active area

and to be clearly visible from the top. The ID encapsulation is meant for RFID tags.

The Bidder shall provide to the Company in the Bid, poperformance test data
sheets of all modules. The exact power of the module shall be indicated if the data

sheet consists of a range of modules with varying output power.
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XiV.

XV.

XVi.

XVil.

Only those crystalline modules which are supplied for a capacity more than 20 MW in
other projects across the world and is successfully operational for at least one year
shall be considered for this Project. On this account, the Contractor shall provide full
information, to the satisfaction GREDA, before placing final order for the malés.

The Contractor shall also submit the proof of original purchase.

JREDAOr its authorized representative reserves the right to inspect the modules at the
manufactur er 6 s sJREDA shpllromlyobeartte costdf tsayelafdr ¢ h .
their own emfoyee/authorized representatiwensultants Contractor has tdoear
travelling cost for their personnaddowever, all the cost related to testing facilities

shall beborne by the Contractor.

The Bidder is advised to check and ensure the availability afules prior to

submitting the Tender Document.

The Contractor would be required to maintain accessibility to the list of module IDs

along with the above parametric data for each module.

Table 5-1 Information to be displayed on solar PV module

Sr. Particulars
1 Name of the manufacturer of the PV module and RFID code

2 Name of the manufacturer of solar cells

3 Month & year of the manufacture (separate for solar cells
modules)

4 Country oforigin (separately for solar cells and module)

5 I-V curve for the module at standard test condition (1000°wAM
1.5, 25C

6 Wattage, Imp, Vmp, Isc, Voc, temperatureefficient of power anc
FF for the module

7 Unique Serial No. and Model No. tife module

Date and year of obtaining IEC PV module qualification certifica

9 Name of the test lab issuing IEC certificate

10  Other relevant information on traceability of solar cells and mo
as per ISO 9001 and ISO 14001

(o]

5.2.2 Junction Box £ombiner Box
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The Contractor shall provide sufficient no. of Array Junction Boxes / PV combiner
boxes / DCDBs.

All switch boards shall be provided with adequately rated coppebdmisncoming
control, outgoing control etc. as a separate compartmentittsgdpanel to meet the
requirements of the Chief Electrical Inspector of Government (CEIG). All live
terminals and bus bars shall be shrouded. The outgoing terminals shall be suitable to
receive suitable runs and size of cables required for the Invesesférmer rating.

The degree of protection for following equipment shall®é5 or better

All junction/ combiner boxes including the module junction box, string junction box,
array junction box and main junction box should be equipped with appropriate
functionality, safety (including fuses, grounding, etc.), string monitoring capabilities,
and protection.
The terminals will be connected to copper-bas arrangement of proper sizes to be
provided. The junction boxes will have suitable cable entry pditied with cable
glands of appropriate sizes for both incoming and outgoing cables. Suitable markings
shall be provided on the bimars for easy identification and cable ferrules will be
fitted at the cable termination points for identification.
The Array Junction Box shall also have suitable surge protection device. In addition,
over voltage protection shall be provided between positive and negative conductor
and earth ground such as Surge Protection Device (SPD3}load®C disconnectors
with shoesAll incoming & outgoing cables must be terminated with Brass Gland for
Cu Cables & Steel Gland for Al Cables. All Glands must be of Double Compression
type for Outdoor duty & Single Compression type for Indoor duty. The rating of the
Junction Boxes shallebsuitable with adequate safety factor to inter connect the Solar
PV array. String cable can be terminated through polymide glaodspanel
receptaclesThe Junction Boxes shall have suitable arrangement for the followings

1 Combine groups of modules intodiependent charging siusrays that will be

wired into the controller.
1 Provide arrangement for disconnection for each of the groups.
1 Provide a test point for each sghoup for quick fault location.

1 Provide group array isolation
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Vii.

viii .

Xi.

Xii .

Xiii .

Xiv.

523

The rating of the JunctioBoxes shall be suitable with adequate safety factor to inter
connect the Solar PV array.

The junction boxes shall be dust, vermpmnoof and waterproof and made of
thermoplastic/ metallic in compliance with IEC 62208, which should be sunlight/ UV
resistive as well as fire retardant & must have minimum protection to IP 65
(Outdoor) Protection Class II.

The terminals will be connected to copper-bas arrangement of proper sizes to be
provided. The junction boxes will have suitable cable entry points fititd cable
glands of appropriate sizes for both incoming and outgoing cables.

The current carrying rating of the Junction Boxes shall be rated with standard safety
factor to interconnect the Solar PV array.

Suitable markings shall be provided on thesbars for easy identification and cable
ferrules will be fitted at the cable termination points for identification.

Adequate capacity solar DC fuses & isolating miniature circuit breakers / MCCB
should be provided if required. The Junction Box must hapace for the
maintenance and 10% Spare Install Capacity for future integration.

Detailed junction box specifications and data sheet shall iédpin the Technical

Bid document.

Other Sub systems and components used in the SPV power plants (Cables,
connectors, Junction Boxes, Surge Protection devices, etc.) must also confirm to the
relevant international /national standards for electrical safety besides that for quality
required for ensuring expected service life and weather resistance. It is recadmend
that the interim, the cables of 62800 Volts Dc for outdoor installations should
comply with the draft EN 50618 for service life expectancy of 25 years.

Inverter and Power Conditioning Unit (PCU)

Only those PCUs/ Inverters which are commissioned fanerthan 5 MW capacity in
other solar PV projects till date shall be considered for this project. The Contractor
has to provide sufficient information to the satisfactiodREDA before placing the

final order for PCUs/Inverters. Power Conditioning UCU) shall consist of an
electronic inverter with latest technology available in the market along with
associated control, protection and data logging devices and must be fully

communicable to SCADA with OPEN Communication Protocol. If any software
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required for the communication & SCADA, the same to be made available within the
EPC package by the Contractor.

ii.  All PCUs should consist of associated control, protection and data logging devices
and remote monitoring hardware, software for string level monitoring

iii.  Dimension and weight of the PCU shall be indicated by the Bidder in the Bid.

Iv. Capacity of single unit of inverter shall be m&20kW. This plant shall be divided
into multiplei denti cal Sol ar PV arrays fnfisection
sectionvai es depending upon supplierdés produc
v. No. of inverters to be supplied shall be worked outh®y Contractobased on DC
rating of inverter

vi. The Bidder shall guarantee average annual power loss due-tbreshold condition
to be less than 0.1%nd shall support the claim with necessary document / data /
graphs in the Bid.

vii.  DC Injection into the grid: This shall be avoided by using a-sfepransformer at the
output of the inverter. DC injection shall be limited to 1% of the rated curreneof th
inverter as per IEC 61727.

viii.  Inverters shall be capable of operating at varying power factor preferably in between
0.85 lag to 0.85 lead and shall be able to inject or absorb reactive power.

ix. Inverters shall operate at ambient temperature of 50°C withoatiaie

X.  The uptime of Inverters should be of 99% in a year, in case of failing to achieve this
due to failure of any component of inverter the Contractor shall either replace the
inverter or thecomponerg athis own cost.

xi.  All inverters shall be testediféEEE 519 &IEC 62116 standard

xii.  DC input terminals must be in enough numbers so as each terminal is connected to
dedicated single input. Two DC inputs cannot be connected on the single input DC
terminal of the inverter. If adequate number of input are nailable in the selected
inverter by the Contractor then a DC junction box with protection devices such as fuse
DC disconnects may be incorporated in to design. The Bidder has to indicate the
selected parameters in the Bid.

xiii. ~ The minimum European efficienayf the inverter shall be not less than 98% above
measured at 100% load as per IEC 61683 standards for measuring efficiency. The
Bidder shall specify the conversion efficiency of different loads i.e. 25%, 50%, 75%
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and 100% in the Bid. The Bidder should spethe overload inverter capacity in the
Bid.
xiv. The PCU shall be tropicalized and design shall be compatible with conditions

prevailing at site. Provision of exhaust
shoul d be i ncor por aihmidd the extramb dimadidcbnditon Kk e e g
of the site.

xv.  The inverters shall have minimum protection to IP 65(Outdoor)/ IP 21(indoor) and
Protection Class IlI.

xvi.  Nuts & bolts and the PCU enclosure shall have to be adequately protected taking into
consideration thatmosphere and weather prevailing in the area.

xvii.  (Grid Connectivity) Relevant CERTCIERC regulations and grid code as amended
and revised from time to time shall be complied. The system shall incorporate a uni
directional inverter and should blesigned tsupply the AC power to the grid at load
end. The poweconditioning unit shall adjust the voltage & frequency levels to suit
the Grid.

xviii.  All three phases shall be supervised with respect to rise/fall in programmable
threshold values of frequency.

xix.  The inverte output shall always follow the grid in terms of voltage and frequency.
This shall be achieved by sensing the grid voltage and phase and feeding this
information to the feedback loop of the inverter. Thus control variable then controls
the output voltageand frequency of the inverter, so that inverter is always
synchronized with the grid. The inverter shall be-selihmutated with Pulse width
modulation technology.

XX.  This should be capable of synchronize maximum within 1 Minutes.

xxi.  The PCU shall be capable @ntrolling power factor dynamically.

xxii.  Maximum power point tracker (MPPT) shall be integrated in the power conditioner
unit to maximize energy drawn from the Solar PV array. The MPPT should be
microprocessor based to minimize power losses. The details refinganechanism
and make of MPPT shall be mentioned by the Bidder in the Bid. The MPPT must
have provision for constant voltage operation. The MPPT unit shall confirm to IEC

62093 for design qualification.
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XXiii .

XXIV.

XXV.

XXVi.

XXVii .

The system shall aut onming and lzegin ty exfowpokwer u p O
provided there is sufficient solar energy and the grid voltage and frequency is in
range.

Sleep Mode: Automatic sleep mode shall be provided so that unnecessary losses are
minimized at night. The power conditioner must asdomatically reenter standby

mode when threshold of standby mode reached.

Standi By Mode: The control system shall continuously monitor the output of the

solar power plant until preet value is exceeded & that value to be indicated.

Basic System Operian (Full Auto Mode): The control system shall continuously
monitor the output of the solar power plant until-pe¢ value is exceeded & that

value to be indicated.

The PCU shall include appropriate spibtective and selfiagnostic feature to

protect tself and the PV array from damage in the event of PCU component failure or
from parameters beyond the PCUOGs safe op
causes. The sefirotective features shall not allow signals from the PCU front panel

to cause thd’CU to be operated in a manner which may be unsafe or damaging.
Faults due to malfunctioning within the PCU, including commutation failure, shall be
cleared by the PCU protective devicasaddition, it shall have following minimum

protection against vaaus possible faults.

a. Earth Leakage Fault3he PCU shall have the required protection arrangements

against earth leakage faults dnde DC directional protection.

b. Over Voltage & Currentin addition, over voltage protection shall be provided

between posike and negative conductor and earth ground such as Surge
Protection Devices (SPD).

c. PCU shall have arrangement for adjusting DC input current and should trip

against sustainable fault downstream and shall not start till the fault is rectified.

d. Galvanic Istation: The PCU inverter shall have provision for galvanic

isolation. Each solid state electronic device shall have to be protected to ensure

long life of the inverter as well as smooth functioning of the inverter.

e. Anti-islanding (Protection against Island of grid) The PCU shall have anti
islanding protection. (IEEE 1547/UL 1741/ equivalent BIS standard).
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f. Unequal Phase3he system shall tend to balance unequal phase voltage.

g. Heat Transfer / Cooling / Built in Ventilation Systems must be provided with
20% Spare capacity. Bidders to Submit Heat Rejection / Transfer calculation for

Air Conditioning of Inverter Room.

h. Inverter must be provided withVe earthing for protection of PV modules
against possible APotenti al Il nduced Dec¢
xxviii.  Reactive Power: fie output power factor of the PCU should be of suitable range to
supply or sink reactive power. The PCU shall have internal protection arrangement
against any sustained fault in the feeder line and against lightning in the feeder line.
xxix. Isolation: The PCUsall have provision for input & output isolation. Each sedtdte
electronic device shall have to be protected to ensure long life as well as smooth
functioning of the PCU.
xxX.  All inverters/ PCUs shall be three phase using static solid state componenise®C |
shall have suitably rated isolators to allow safe start up and shut down of the system.
Circuit breakers used in the DC lines must be rated suitably.
a Sinusoidal current modulation with excellent dynamic response.
b. Compact and weather proof housing.
c. Direct use in the outdoors with outdoor housing.
d. Comprehensive network management functions (including the LVRT and
capability to inject reactive power to the grid).
e. No load loss < 1% of rated power and maximum loss in sleep mode shall be less
than 0.05%.
f. Unit wise & integrated Data logging
Dedicated Prefab compartment required for Ethernet for networking.
h. PCU shall have protection against over current, sync loss, over temperature, DC
bus over voltage, cooling fan failure (if provided), short circuit, gimg, earth
fault, surge voltage induced at output due to external source, power regulation in
the event of thermal overloading,
xxxi. It shall have bus communication via interface for integration, remote control via
telephone model or mini web server, inteégdaprotection in the DC and three phase

system, insulation monitoring of PV array with sequential fault location.
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XXXii .

XXXili .

XXXIV.

XXXV.

XXXVI.

XXXVii .

Ground fault detector which is essential for large PV generators in view of
appreciable discharge current with respect to ground.

The powerconditioner must be entirely satianaging and stable in operation. A self
diagnostic system check should occur on start up. Functions should include a test of
key parameters on start up.

Over voltage protection against atmospheric lightning dischargeetdV array is
required.

The power conditioner must be entirely selinaging and stable in operation. A self
diagnostic system check should occur on start up. Functions should include a test of
key parameters on start up.

The Contractor has to specify #& models binverters. Out of whiclany one will
suppledin case of awarded work.

Standards and Compliances:

The Bidder also has to confirm the PCU specifications in the Bid.

Table 5-2 Detailed Specifications of PCU

Sr. Particulars Details ‘

1 PCU Mounting As per the design

Nominal AC Output Power  O500kW

Nominal AC Output Voltage 415 Volts +15%/10% AC / 270 V / As

per design
Maximum Input Voltage 800 V DC Extendable up to 1000 V
Wave Form Pure Sine wave

DC voltage range, MPPT 450 to 800 volts DC

~N[fo o b~

Minimum Efficiency at 100% > 98% as IEC61683(Efficiency)
load

The rated European efficienc > 989, measured as per IEC 616
(Euro Eta Efficiency) and pea standard for measuring efficiency.

efficiency * Inverter No Load / Full Load Los
Calculation must be submitted by t
Bidder.

Output frequency 50 Hz +3% to 5% Hz

Power Factor 0.8 lag 0.8 lead

10  Max. THD at rated power Lessthan 3 %

(Sign and Seal of Bidder) PageB0of 251




G¢SYRSNI F2NJ 583A3ys 9yIAYSSNAYyI:Z t NBOdz2NBYSy i

Operation & Maintenance For Ten (10) Years of 2 MW &@hneted Canatop Solar Photovoltaic Power
tfFyd G {A1ARANR Rek Md TONREDA/GARALXQRABVK | NJ K I

11  Ambient dry bulb temperatur O t o 50e deg C
range
12 Humidity 15% to 95 % noncondensing
13  Enclosure IP 21 / IP 65 (Indoor/ Outdoor ratec
IEC-600682 (environmental)
14  Protection rating (as per IEC Classification of chemically active
607213-3) substances: 3C2
Classification of chemically activ
substances: 3S2
15  Grid Specifications IEC 61727, VDE 0126
16  Nominal Voltage & Frequency 415 Volts & 50 Hz
17  Voltage Tolerance +10% and10%

XXXiil .

PCU shall confirm to IEC 60068 standards for Environmental Testing.

harmonics, etc.

equivalent DIN or ULstandard.

. All inverters shall be IEC 61000 compliant for electromagnetic compatibility,

. All inverters shall be safety rated as per IEC 62109 (1 &2), EN 50178 or

Each PCU shall be compliant with IEEE standard 9280 or equivalent. The

Bidder should select the inverter (Central / String) as per its own system design

SO as to optimize the power output.

Display

a The PCU shall have local LCD (Ligui@rystal Display and keypad for system

control, monitoring instantaneous system data, event logs, data logs and changing

set points. Control and reaait should be provided on an

indicating panel

integral to the Inverte Display should be simpleelf-explanatoryand should

show all the relevant parameter relating to PCU operational data and fault

condition in form of front panel meters/ LEDs or two line LCD Display.

PCU front panel shall be provided with display (L@Dequivalent) to monitor

the following
1 Instantaneous DC power input
1 DC input voltage
1 DC Current
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Instantaneous active AC power output
Instantaneous reactive AC power output
AC voltage ( all the 3 phases and line)
AC current ( all the 3 phases and line)
Power Factor

kWh Produced during entire day

=4 =4 A4 A4 -4 -2 -

Total kWh produced during its life time

1 Thermal loading (percentage)
PCU must be provided with display and also the same has to be made available at the
SCADA monitoring & controlling desk installed in Main Control Room through
Universal Open Protocol of Communication.

xxxiv.  Documentary Requirements & Inspection

a. The bill of materialsassociatedvith PCUs should be clearly indicatedwhile
delivering the equipment.

b.  The Contractor shall provide tREDA data sheet containgndetailed technical
specifications of all the inverters and PCUs. Operation & Maintenance manual
should be furnished by the Bidder before dispatch of PCUs.

Note: The Company or its authorized representative reserves the right to inspect the

PCUs/l nverters at the manufactureroés site prio
524 Cables and Wires

i.  All cables and connectors for use for installation of solar field must be of solar grade
which can withstand harsh environment conditions for 25 years and voltages as per
latest IEC tandards.(Note: IEC standards for DC cables for PV systems is under
development, the cables ®00G 1800 volts DCDC cables for outdoor installations
should comply with the EN50618 / TUV 2PfG 1169/09.07 or equivalent IS for service
life expectancy of 2years.

ii.  Wires with sufficient ampacity and parameters shall be designed and used so that
maximum voltagedrop at full power from the PV modules to inverter should be less
than 1.5% (including diode voltage dropV Modules should be connected with
USE2/RHW-2 cables array to junction box conductors and junction box to
photovoltaic disconnector with the THHN/THWRI sunlight resistant with 90°C wet
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Vi.

Vil.

viii .

rated insulation cabl®ue consideration shall be made for theraléng of the cables

with respect to the layg pattern in buried trenches / on cable trays, while sizing the
cables The Contractor shall provide voltage drop calculations in excel sheet.

All cables shall be supplied in the single largest length to restrict the stifaighgh

joints to the minimmm numberOnly terminal @ble joints shall be acceptddo cable

joint to join two cable ends shall be acceptédl wires used on the LT side shall
conform to IS and shouldebof appropriate voltage gradeopper conductor wires of
reputed make shall besed. Armoured Aluminium cable connecting SMB and
Inverter and also for IT applications are allowed.

All cables shall be armoured except Solar Cables. Solar cable shall be laid through
MMS / DWC Conduits.

OFC cable shall be laid in DWC condulits

Ethernetcables shall be CA®.

All wires used for connecting the modules and array should conform to the NEC
standardsModules should be connected with USERHW-2 cables array to junction

box conductors and junction box to photovoltaic disconnector with the
THHN/THWN-2 sunlight resistant with 90°C wet rated insulation cable.

All high voltage cables connecting the main junction box/string inverters to the
transformers should be PVC insulated grade conforming to IS 1554 and cables shall
also conform to IEC 60189 ffeest and measuring the methods.

Irrespective of utilization voltage and current rating all type of power cables shall be
minimum of 1100 V grade PVC insulated conforming to IS 1554 / IS 694 for working
voltage less than 150 V control cable shall be ofimum 500 V grade, the control

and power cable has to be laid separately. All LT XLPE cables shall confirm to IS:
7098 Part I. All HT XLPE Cables (33kV) Shall confirm IS: 7098 PAR® IEC -

60287, IEC60332 and the Contractor to submit technical datatsMedtage drop
calculation, Power Loss Calculation and type test report for the approval of client /
consultants

The cables shall be adequately insulated for the voltage required and shall be suitably
colour coded for the required service. Bending radarscables shall be as per

manufacturer's recommendations and IS; 1255.
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Q)

Table 5-3 Relevant Codes & Standards for Cable

Sr. Item ‘ Relevant IS Relevant IEC
1 | Conductors of Insulated Cables IS: 8130- 1984 |EC: 228
2 | Impulse tests on cables and their IEC: 230
accessories
3 | Extruded solid dielectrimnsulated IEC: 502
power cables for rated voltage from
KV upto 30 KV.
4 | Test methods for insulations and IEC: 540
sheaths of electric cables and chord
5 | Teston cable over a sheath which IEC: 229
special protective functions and are
applied by extrusion.
6 | Calculations of continuous current IEC: 287
rating of cables (100% load factor).
7 | Crosslinked polyethylene insulated | IS: 7098 (Part
PVC sheathed cable fopoltage from | II)
3.3 KV upto 33 KV.
8 | PVC insulation & sheath of electric| IS: 5831- 1984
cables.
9 | Mild steel wires, formed wires and | IS: 3975
tapes for armouring of cables.
10 | Electrical test methods for electric IEC: 885(2) -
cables partiatlischarge test. 1987 (Part Il)
11 | Methods of test for cables. IS: 10810
12 | Common test methods for insulating IEC: 811
and sheathing materials of electric
cables.
13 | Impulse test on cables & oth IEC: 230
accessories
14 | Cable termination for gas insulate IEC: 859
switchgear.
5.25 TECHNICAL SPECIFICATION OF LT XLPE CABLES
General Constructional Features
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The medium voltage cables shall be supplied, laid, connected, tested and commissioned in

accordance with the drawingspecifications, relevant Indian Standards specifications,

manufacturer ds i nstructions. The <cabl es s ha
manufacturerdéds name, size, and type, <clearly
A. Material:

Medium voltage cable shall bXLPE insulated. PVC sheathed, aluminium or copper
conductor, armoured conforming to IS: 7098 Part .

B. Type:
The cables shall be circular, multi core, annealed copper or aluminium conductor, XLPE
insulated and PVC sheathed, armoured.

C. Conductor:
Uncoated, amealed copper, of high conductivity upto 4 mm?2 size, the conductor shall be
solid and above 4 mmz, conductors shall be concentrically stranded as per IEC: 228.

D. Insulation:
XLPE rated 90C. extruded insulation.

E. Core ldentification:

Two core . Red andBlack

Three core . Red, Yellow and Blue

Four core . Red, Yellow, Blue and Black

Single core : Green cable with Yellow strips for earthir

Black shall always be used for neutral.
F. Assembly.
Two, three or four insulated conductors shall be laidiligd with non-hygroscopic material

and covered with an additional layer of thermoplastic material.

G. Armour:
Galvanised steel flat strip / round wires applied helically in single layers complete with
covering the assembly of cores.
9 For cable size upto 25g. mm. : Armour of 1.4 mm dia G.I. round wire
1 For cable size above 25 Sg. mm. Armour of 4 mm wide 0.8 mm thick G.I
strip
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H. Sheath:
The cable shall be rated extruded for XLPE 90 deg.c. Inner sheath shall be extruded type and
shall be compatible with thasulation provided for the cables.

Outer sheath shall be of an extruded type layer of suitable PVC material compatible with the
specified ambient temp 50 deg. C and operating temperature of cables. The sheath shall be
resistant to water, ultraviolet radion, fungus, termite and rodent attacks. The colour of outer
sheath shall be black. Sequential length marking required at every 1.0 meter interval on outer
sheath shall be available. The contractor has to furnish resistance / reactance / capacitances of
the cable in the technical datasheet.

I. Rating:

1100 Voltsor higher

5.2.6 TECHNICAL SPECIFICATION OF HT XLPE CABLES

General Constructional Features

A. Conductors:
The conductor shall be of circular stranded Aluminium confirming to IS: 8130 & IEC:
228. It shall beclean, reasonably uniform in size & shape smooth & free from
harmful defects. Any other form of conductor may also be accepted if in line with

modern trends.

B. SemiConductor Barrier Tape/Tapes:

The semiconducting barrier tape/tapes shall be provided theesconductors.

C. Conductor Screen:
The conductor screen shall consist of an extruded layer of thermosetting semi
conducting compound which shall be extruded simultaneously with the core
insulation.

D. Insulation:
The insulation shall be super clean XLRE&mpound applied by extrusion and
vulcanized to form a compact homogenous body.

E. Insulation Screen:

a. Each insulation have an insulation screen in two parts consisting of:
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b. A water barrier tape/Noemetallic semiconductingswellable tape part and a
metallic sceen part.

c. The nonmmetallic part shall be directly applied upon the insulation of each core
and may consist of an impregnated but nylon/PVC tape or a similar approved
material or, an extruded sewwwnducting material extruded simultaneously with
the condutor screen and insulation (triple extrusion).

d. The semiconductor shall be readily strippable and must not be bonded in such a
manner that it has to be shaved or scraped to remove.

e. The metallic part shall consist of a copper tape helical applied with s086etap
over the water barrier tape/blocking tape. A binder tape of copper shall be applied
over the copper wire metallic screen.

F. Laying Up:

a. The cores shall be identified on the noetallic part of the insulation screen by
legible printing on the lengthfe@ach conductor or, by the inclusion of a marker
tape.

b. The cores shall be laid up with a right hand direction of lay.

c. Binder tape/Moisture barrier:

During layup, a suitable open spiral binder may be applied, at the manufacturer's
discretion, before thapplication of an extruded inner covering.
G. Fillers:
Fillers shall be polypropylene.
H. Inner Covering/Sheath:
The inner covering shall be extruded over the laid up cores to form compact and
circular bedding for the metallic layer.
. Metallic Layer:
The metallc layer shall be galvanised steel wire.
J. Outer Sheath:

The tough outer sheath, black coloured best resisting PVC polyethylene compound

type SF2 as per IS: 5831 for the operating temperature of the cable shall be provided

over the armour as specified ineeant standards by extrusion process.

K. Cable Marking:
a. Embossing on outer sheath:
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Xi.

Xii .

Xiii .

Xiv.

XV.

XVi.

XVil .

XVili .

The following particulars shall be properly legible embossed on the cable sheath
at the intervals of not exceeding one meter throughout the length of the cable. The
cables wih poor and illegible embossing shall be liable for rejection.

1 Voltage grade

1 Year of manufacture

1 Manufactures name

1 Successive Length

1 Size of cable

M ISI mark

Packing and marking shall be as per clause No. 18 of IS 7098 (part 1)/1988 amended
up to date.
Cables inside the control room and in the switchyard shall be laid in Galvanized Cable
Trays mounted on mild steel supports duly painted, in constructed trenches with RCC
raft and brick sidewalls and provided with removable RCC covers.
Cable terminationshall be made with suitable cable lugs & sockets etc, crimped
properly and passed through brass compression type cable glands at the entry & exit
point of the cubicles.
All cable/wires shall be provided with Punched Aluminium tags only. The marking on
tagsshall be done with good quality letter and number ferrules of proper sizes so that
the cables can be identified easily.
The wiring for modules interconnection shall be in the Gl pipe /HD Pipe of approved
make.
Data sheets of individual cable sizes (HTLX) shall be submitted for approval by
the Company. Drum numbers and drum length details shall be submitted with each
consignment.
Cable end terminations and joint kits shall comply with the latest version of the
relevant IS standard.
The cable ends shdtle terminated with adequate size copper lugs and sockets etc,
single/double compression cable glands. Cable glands shall be of robust construction
capable of clamping cable and cable armor (for armored cables) firmly without injury
to insulation. The metht glands shall be earthed at two locations. Suitable lock type

crimping lugs shall be used for cable end terminations. Where cables are raising from
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ground, suitable PVC pipe guarding shall be provided for cable raising with sealing of
the guarding PVCipe including a suitable clamp.

xix.  HT cable termination kits and straight through joints shall be selected as per the cable
specifications. I nstall ation shal/l be as
manual. Heat shrinkable type kits only shmdlused for HT and LT cables.

xX.  Data sheets of the joints and kits shall be submitted for approv&BbRA

5.2.7 Clamps and Connectors

i.  The bussupport clamps, spacers;cbnnectors and various equipment connectors
shall be supplied as per the enclosed drawihigs.material to be used for these items
shall be generally as per thechnical specification of mentioned in NEBror!
Reference source not found.

ii.  The materials shall be of the bestriwmanship, and all the sharp edges and corners
shall be rounded off. The thickness of tinning, wherever applicable, shall be not less
than 10 microns. The minimum thickness of pads made of copper shall be 10 mm and
those made out of Aluminium/Aluminium Aly, shall be 12 mm, unless otherwise
indicated in the specifications.

iii.  All the clamps and connectors shall be designed to carry a continuous current not less
than 125% of the rated current of the conductor (twin/single as the case may
be)/equipment terminab which these are to be connected. Temperature rise of the
connector under the above condition shall not be more than 50% of the temperature of

the main conductor/equipment terminal.

Table 5-4 Clamps & Connectors
Sr. Application Material

1. Bolted type connection

2. For connection to Aluminum Alloy conforming to
ACSR/AAAC/ Aluminum designate A6 as per IS 617
terminal

3. For connection to copper Electrolytic grade copper, forged ar
terminals, with crimping tinned

facility to connect
ACSR/AAAC jumper
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Vi.

Vii.

viii .

4.  Crimping type connection

5. For connection to Electrolytic grade aluminum
ACSR/AAAC jumper

All the fasteners (i.e. nidolts, washers, cheahkuts, etc.) used in the clamps and
connectors shall be afonrmagnetic stainless stedlhe straight bolts shall be fully
threaded, and the -bolts shall be threaded up to 30 mm from the ends. For
connectors made out of Aluminium/Aluminium Alloy, the bolts shall be of 12 mm
diameter, and for copper connectorslibés shall be of 10 mm diameter.

The clamps and connectors meant for ACSR and AAAC (525 sg.mm) shall have the
same crimping dimension#. shall be possible to use the same clamp/connector for
ACSR or AAAC, as would be required, without any modificatibiahge at site.

The length of bolt shall be chosen such that after fully tightening the nut and check
nut, minimum 5 (five) threads of the bolt shall project outside the nut/angck

As an alternative to the various types of clamps and conne¢taed under 2.0
above, the Contractors may offer connectors of Power Fired Wedge Pressure
Technology (PFWPT). However, the same needs to be specified in the Bid.
Connectors of PFWPT type shall meet the general requirements for various
connections/jointss indicated in the relevant drawings.

PFWPT type connectors shall comprise of:

a. Tapered C'- shaped spring member

b. Wedge for connecting solid/stranded conductor, along with handle,

suitable for connection between:

Aluminium & Aluminium
Copper & Copper
Aluminium & Copper
Aluminium & Al. Alloy
Copper & Al. Alloy

1 Al Alloy & Al. Alloy

= =4 4 A4 -2

Components of the PFWPT type connectors shall be made of Aluminium Alloy
suitably heatreated to ensure that the required Mechanical & Electrical parameters

are in line withANS 1 specification no. C 119¥991. The connectors shall have
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528

“self-cleaning’ capability during application. The connector shall ensure stable and

low contact resistance under varying load conditions and the thermal cycling effects.

The special tools a@htackles required for installation of the PFWPT type connectors
shall be identified in the offer. One set of these bolts and tackles shall be included in

the scope of supply.
The Contractor shall furnish the following information in their bill of material

a  Availability of the PGWT connectors indigenously.

b.  Unit rate of each item

c. Not-withstanding anything stated above, the final decision regarding
acceptance of the type of clamps and connectors (conventional/PFWPT
type) shall rest witdREDA

Structural SteelWork

The structural steelwork required for termination incomB®@® kV line/ Cable,

equipment supports, lighting masts and for shielding towers together with all
foundation bolts shall be included by the Bidder in its scope of work. The steel work
shall ke fabricated from galvanized structural sections. The height of structures for
incoming line shall be as per the design developed by the Bidder and drawings

submitted.

The incoming line gantry shall be designed on the basis of ACSR conductor/Cable
consideed in the design and also considering thR/ANSCO/ DISCOM terminal

tower will be located at a distance of not more than 100 meters from the incoming
gantry at SPV power station switchyard. The Bidder shall take into account wind
load, temperature variaticetc. while designing the gantry structure. The column shall

be provided with step bolts and aolimbing devices.

The entire structural steel work shall conform to IS: 802. The Bidder shall furnish

design calculations for approval by Owner before priaguthe material.
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5.2.9

Vi.

The design of the switchyard towers, gantries and equipment structures shall also be
designed in conformity with the standards followed by@wener Approval from the
Owneralso shall be obtained by the Bidder if required.

Hardware

Metal fittings of specified material for string hardware meant for power conductor and
earth wire shall have excellent mechanical properties such as strength, toughness and
high corrosion resistance. The suspension and tension clamps shall be made from
aluminum alloy having high mechanical strength. Suspension and tension clamps

offered shall be suitable for ACSR / AAAC conductor as per design.

All hooks, eyes, pins, bolts, suspension clamps and other fittings for attaching
insulators to the tower or to thewer conductor shall be so designed as to reduce (to
a minimum) the damage to the conductor, insulator or the fitting arising from

conductor vibration.

All drop-forged parts shall be frédeom flaws, cracks, or other defects and shall be
smooth, closgrained and of true forms and dimensions. all machined surfaces shall
be true, smooth and wdihished. The thickness of all structural steel of Switchyard
shall be minimum 80 microns measured at all points of the structure member when
measured. No averaging allowed. The gap between base plate of structural
members and concrete top of foundation shall be filled wittR@PRouting material of
reputed make. The material of albdlts shall be of 8.8 Class.

All ferrous parts of hardware shall be galvanizecg@cordance with IS 2629. The
galvanization shall withstand four dips ofrlinute duration each in coppsulphate

solution as per the test procedure laid down in the relevant ISS.

The threads in nuts and tapped holes shall be cut after galvanizind)adinbleswelt

lubricated/greased. All other threads shall be cut before galvanizing.

Both the suspension and the tension hardware shall be of ball and socket type, and
shall be with 'R' and "W' type security clip of stainless steel or phosphor Bronze
confaming to IS 2486. The tension clamps of both compression type and bolted type
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as shown in the relevant drawings shall be offered. Arcing horns shall be provided on

the line side for both the suspension type and compression type hardware.
a Danger Plates

vii.  Size of each Danger Notice plates shall be 200 mm x 150 mm made of mild steel
sheet and at least 2 mm thick, and vitreous enameled white on both sides and with
inscription in signal red colors on front side as required. The inscriptions shall be in
Hindi andEnglish.

viii.  Fire Extinguishing System

iXx.  The installation shall meet all applicable statutory requirements, safety regulations in

terms of fire protection

X.  Liquefied CO2 fire extinguisher shall be upright type of capacity 10 kg having IS:
2171. 7 1S: 10658 mked. The fire extinguisher shall be suitable for fighting fire of
Oils, Solvents, Gases, Paints, Varnishes, Electrical Wiring, Live Machinery Fires, and
All Flammable Liquid & Gas. Bidder shall provide portable fire extinguisher as given
below:

DCP Type (ABC type) CO; Type Hand Foam TypeHand

(10 kg Cap) 9 kg 9 kg

Xi.  The minimum 1 no. of fire extinguishers shall be requireceémh inverter rooms and
as per CEA and safety guidelines required numbers of fire extinguisher shall be kept
at switchyardand control room. For outdoor installations type AB fire extinguishers

can be used and for all indoor applications type ABC fire extinguishers shall be used.

xii.  Sand bucket should be wall mounted made from at least 24 SWG sheet with bracket
fixing on wall canforming to IS 2546.

5.2.10 Lightening Protection for PV Array

i.  The source of over voltage can be lightning or other atmospheric disturlbéaice.

aim of over voltage protection is to reduce the over voltage to a tolerable level before
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it reaches the PV or otheubsystem components as p&r 23091 1989 (Reaffirmed

i 2005), Edition 3.1 (20061).

Necessary foundation / anchoring for holding the lightning conductor in position to be
made after giving due consideration to shadow on PV array, maximum wind speed
and maintenance requirement at site in future.

The lightning conductor shall be earthed through flats and connected to the earth mats
as per applicable Indian Standards with earth Ppus earth pits shall be provided for

each lightening arrestor. EachHhiging conductor shall be fitted with individual earth

pit as per required Standards including accessories, and providing masonry enclosure
with cast iron cover plate having locking arrangement, watering pipe using charcoal
or coke and salt as required@er provisions of IS & Earth Resistance of Lightening
System must be less than one (1) Ohm.

a. If necessary more numbers of lightning conductors may be provided. The
Contractor is also free to provide franklin rod / Early Streamer type of
lightning arrestoroon the MMS structure designed in such a way not to cast
shadow on the next raw of solar PV modules. The Contractor to submit
necessary calculations based upon rolling sphere method for the Lightening

protection system.

The Contractor shall submit the driags and detailed specifications of the PV array
lightning protection equipment ttREDAfor approval before installation of system.

5.2.11 AC Network

AC converted by the inverter is transmitted through the appropriate cables from the
Inverter to appropriately sizddverter transformern case of more than one Inverter
transformer in a block, RMU shall be provided. Each individual block shall be
conneted to HT panel at MCR through AC cabRMU panel should consist of
adequate size indoor AC bus/ cable, which can handle the current and the voltage
safely as per the relevant, IS standards. RMU panel should be equipped with adequate
protection relays, fses, annunciations and remote operating and controlling facility

from the Main Control Room. Relevant national & international codes to be folows :
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Vi.

Vii.

Table 5-5 Relevant National & International Code

Sr. Item ‘ Relevant IS Relevant IEC
1 | Power transformer IS 2026 IEC 76
2 | Fittings & Accessories IS 3639
3 | Climate Proofing IS 3202 IEC 354
4 | Loading of Transformer IS 6600 IEC 296
5 | Qil IS 335 IEC 137
6 | Bushings IS 20650 IEC 144
7 | Degree of Protection IS 2147 IEC 76
8 | Testing, Tolerances on guarantee( IS 2026 IEC 76

Particulars
9 | Buchholz Relay IS 3637
10 | Electrical Insulation IS 1271 IEC 85

VCB/RMU panel shall be provided in Inverter room. It shall have circuit breaker of
suitable rating for connectioand disconnection of PCU from grid. The busbar shall
connect the AC distribution board to the transformer. It shall have provision to
measure bus voltage, current and power of the transformer.

Busbars shall be of high conductivity Aluminium alloy Gopper of adequate size.

The busbars shall be adequately supported by-hggroscopic, nortombustible

track resistant and high strength type polyester fibre glass moulded insulators.
Separate supports shall be provided for each phase and neutral Bagbbusbars

joints shall be provided with high tensile steel bolts, bellevelle washers and nuts, so as
to ensure good contacts at the joints. Theliars shall be colour coded as per IS 375.
The Bidder shall submit the detailed specifications of the A€ dnd panel in the

Bid.

The VCB/RMU panel with thermal over current and earth fault releases. The incomer
shall be selected one size higher than the required rating as per Type 2 selection chart.
Removable gland plates with gaskets shall be providedinghle alleys for glanding

the power and control cables. The distance between the gland plate and the incomer
terminals shall not be less than 450 mm.

The Contractor should submit theoretical design calculations and detailed

explanations along with drawgs shall be provided and approved by the Company.
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33kV SUBSTATION BLOCK:

5.2.12 StepUp Transformer

The Contractor shall provide the complete turnkey design, supply, erection, testing
and commissioning of transformers and transformer substation to firststie
output of the inverter to 33 kV at the location of the inve®oject to have33kV
Indoor/Outdoor Metering Block. Each Stegp Inverter Transformer must be
connected with HV VCB/RMU Panel and cumulative of all the Sippnverter
Transformer mustd connected with HV VCB/RMU panel for Meterirfgrovision of

ABT meterto beprovided a83kV Four pole structure near evacuation point.

3 phase, Oil Filled, 33 kV, 50 Hz, Power Transformers with min power ratirty 1.2
times of the selected inverter rating and associated Switchgear of approved make
should be utilized. 33 KV transformers can be-lofid tap change type. The
transformers shall be suitable for outdoor installation with 3 phase 50 Hz 33 KV
system and theyhsuld be suitable for service under fluctuations in supply voltage up
to plus 10% to minus 15%Maximum Three Winding transformer acceptable
however Four Winding & Five Winding transformer can be approved based upon
Guaranteed Technical Parameter and lisgtan of the same must be minimum 5
Year old. For all category of transformers, similar rating of type test report is

compulsory.

Cumulative loss shall be as per IGBC guidelines. All electrical equipment and
installation shall confirm to the latest IndieElectricity Rules as regards safety,
earthing and other essential provisions specified for installation and operation of

electrical plants.

Relevant national and international standards in this connection are mentioned in
Table 5i 6.

All working parts, insofar as possible, are to be arranged for convenience of
operation, inspection, lubrication and ease of replacement with minimum downtime.

All parts of equipment or of duplicate equipment offered shall be interchangeable.
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vi. The quality of materials of cotraction and the workmanship of the finished

products/ components shall be in accordance with the highest standard and practices

adopted for the equipment covered by the specification.

Table 5-6 General Standards for Transformers
IS: 2026 (Part  Specifications for Power Transformer

1to4)
IS: 2099 Bushings for alternating voltage above 1000 V
IS: 3639 Fittings and accessories for power transformer
IEC: 60076 Specifications for PowerFransformer
(Part 1 to 5)
IS: 9921 Part 1 Alternating currents disconnectors (isolators) and eart
to5 switches rating, design, construction, tests etc
IS: 2705 Part 1 Currenttransformer
to 4 & IEC:
185
IS: 3156 Part 1 Potential Transformer
to4
IS: 3070 partl Lightning arrestors
to 3
IS: 2544 Porcelain insulators for system above 1000 V
IS: 5350 Part Il post insulator units for systems greater than1000 )
IS: 5621 Hollow Insulators for use in electrical equipment
IS: 5556 Serrated lock washersspecification
IEC: 186 Potential Transformer
vii.  All items of equipment and materials shall be thoroughly cleaned and painted in

accordance with relevant Indian Standards. The finish paint shall be done with two

coats of epoxy based final paint of colour &aRAL 7032 of I1S:5 for indoor

equipment

viii.  Any fitting or accessories which may not have been specifically mentioned in the

specification but which are usual or necessary in the equipment of similar plant or for

efficient working of the plant shall be deentedcbe included in the contract and shall

be provided by the Contractor without extra charges. All plant and apparatus shall be

complete in all details whether such details are mentioned in the specifications or not.

(Sign and Seal of Bidder)

Page97 of 251



G¢SYRSNI F2NJ 583A3ys 9yIAYSSNAYyI:Z t NBOdzNBYSy i -«
Operation & Maintenance For Ten (10) Years of 2 MW &@hneted Canatop Solar Photovoltaic Power
tfFyd G {A1ARANR Rek Md TONREDA/GARALXQRABVK | NJ K I

ix. All equipment shall be designed for eaton in tropical humid climate at the
required capacity in an ambient air temperature of 50°C. Equipment shall be suitable
for an ambient temperature of 50°C. Maximum relative humidity of 100% shall also

be taken into consideration for design of equipmen

X.  The reference ambient temperatures for which the transformers are to be designed are
as mentioned ifable 51 7.

xi.  The rating and electrical characteristics of the MV / 33 kV Outdoor type transformer

(typical) shall be as mentioned Tiable 5i 8.

Table 5-7 Reference Weather Conditions for Transformer Design

Sr. Particulars Specifications
1 Maximum ambient temperature 50 degree C
2. Maximum daily average ambiel 40 degree C
temp
3. Maximum yearlyweighted average 40 degree C
ambient temp
4. Minimum ambientair temperature: Minus5 degree
(Cooling C
medium shall be Air)
5. CLIMATIC CONDITIONS :
5.1 Maximum relative humidity 51.6%
5.2 Yearly average numbepf thunder Varies from 30 to 50
storms
5.3 Average no. of rainy days per annu 60 days
5.4 Fog The  atmosphere |
subject to fog for twc
month in winter
5.5 Number of months duringwhich 3 months
tropical monsoon conditions prevail
5.6 Dust storms occur at frequen
intervals
5.7 Average annual rainfall 140cms
5.8 Maximum wind speed 180 kmph
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Table 5-8 Rating and electrical characteristics of 33kV Power Transformer

1 ContinuouskVA ratings As per design
2 Type Oil immersed
3 Frequency 50 Hz
4 Type of cooling Oil Natural Air Natural
5 No. of phases Three
6 Rating voltage H.V. side 33 kV
7 Highest System voltage on H.V. sid 36 kV
8 Rated voltage on L.V. side Output of solar inverter
9 Vector Group Dy5/ Dy11
10 Connections a) H.V. Winding Delta
b) L.V. winding Star
11 On load taps on H.V. Side (for H.V. + 5to¢ 10.0 % (in steps of 2.5%)
Variation)
12 Impedance voltage (%)as per IS 20 4%
13 Minimum Creepage distance 31mm/ kV
14 Transformer connections LV sideg Bus Duct/ Busbar with weathe
proof enclosure, HV Sid#gushing with
enclosure
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5.2.13 Instrument Transformer

The instrument transformers i.e. current &wtential Transformershall besingle
phase transformer units and shall be supplied with a common marshalling box for a
set of three single phase units. The tank as well as top metallic shall be hot dip
galvanized or painted Grey color as per RAL 9002.

The instrument transformers shdle oil filled hermetically sealed units. The
instrument transformers shall be provided with filling and drain plugs.

Polarity marks shall indelibly be marked on each instrument transformer and at the
lead terminals at the associated terminal block. Thelatms shall have cantilever
strength of more than 500 kg.

Current Transformer, Voltage Transformer, Circuit Breaker and Relays should match
T Local distributionJREDArequirements.

5.2.14 Current Transformer

Current transformers may be eithertbé bushing type or wound type. The bushing
types are normally accommodated within the transformer bushings and the wound
types are invariably separately mounted. The location of the current transformer with
respect to associated circuit breaker has aroitapt bearing upon the protection
scheme as well as layout of, substation. Current transformer class and ratio is

determined by electrical protection, metering consideration.

Technicalspecificationsi Currentratings,design, Temperatureise and testingetc.
should be in accordance with IS: 2705 (part | to 1V)

Type and Rating

a The current transformer should be of outdoor/ indoor type, single phase, oil
immersed, seltooled and suitable for operation in 3 phase solidly grounded
system.

b. Each current tranefmer should have the following particulars under the site
conditions for the system under design (typical values for 33 kV systems are
given).

c. General Parameter$1/33kV CT.
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d. Each current transformer should have the following particulars under the site

conditions for the system under design (typical valueslfbB3kV system are

given).
Table 5-9 General parameters for 33 kV CT
Sr. Particulars Details
1 Highest System Voltage 36 kV rms
(Um)
2 Ratedfrequency 50 Hz
3 System Neutral Earthing Effective earthed
4 Installation Outdoor/indoor(IP 65)
5 Rated short time thermal 25 kA for 1 sec or appropriate therm
current current as per design calculations

6 Rated dynamic current 63 kA (Peak) appropriate dynami
current as per design calculations
7 Rated min power 28/70 kV
frequency withstand
voltage (rms value)
8 Rated lightning impulse  70/170 kV
withstand voltage (peak

value)
9
10 Minimum Creepage 25 mm/kV
distance
11 Temperature rise As per-IS 2705/1992
12 Type of insulation Class A
13 Number of cores Two (2) with One (1) protection cor
and one (1) metering core of accure
0.5 class

14 CT secondary current Protection cores 1 Amp.
Metering Cord 1 Amp
(With Highest Accuracylass)
15 Number of terminals in  All terminals of control circuits wire

marshalling box up to marshalling box plus 20 terming
spare
16 CT ratio & Rated VA Minimum burden required :
Burden, short time 1. Metering coré 40 VA
thermal rating ,class of 2. Protection coré 10 VA
accuracy
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5.2.15 General Parameters of 33 AT

The Bidder has to furnish the specifications of 3¥VWwith the Bid.

Table 5-10 General parameters for 33 kVPT

Sr. Particulars Details

1 Highest system voltage (Um) 36 kV

2 System neutral earthing effective earthed

3 Installation Outdoor (IP 65)

4 System fault level Appropriate

5 Ratedmin  power frequency 28/70 kV
withstand voltage (rms value)

6 Ratedlightning impulse  70/170 kV
withstandvoltage (peak value)

7 Standard  reference rangt 96% to 102% for protection ar
of frequencies for which th- 99% to 101% for measuremen
accuracy are valid

8 Rated voltage factor 1.2 continuous & 1.9 for 30 sec

9 Class of Accuracy 0.5/3P)S3156/1992

10 Minimum Creepage distance 25mm/kV

11 Stray capacitance and str. As per IEC:358
conductance of LV termine
over entire carrier frequency
range

12 One Minute Power frequenc 3 kV rms
Withstand voltage fol
secondary winding

13 Tempriseover an ambient  As per IS 3156/1992
temp. of 50 deg. C

14 Number of terminals in contrc All terminals of control circuits
spare. wired Cabinet up to marshallin

box plus 10 terminals

15 Rated total thermal burden 350 VA

16 Number of cores 2 (two) i 1 for protection anc

one for metering with 0.5 clag
accuracy.

17 Rated Output, insulation leve Should be provided by th
transformation ratio, rate Contractor.
voltage factor

5.2.16 Circuit Breaker
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Pagel02of 251



G¢SYRSNI F2NJ 583A3ys 9yIAYSSNAYyI:Z t NBOdzNBYSy i -«
Operation & Maintenance For Ten (10) Years of 2 MW &@hneted Canatop Solar Photovoltaic Power
tfFyd G {A1ARANR Rek Md TONREDA/GARALXQRABVK | NJ K I

i.  The circuit breakers shall be capable of rapid and smimbgruption of currents
under all conditions completely suppressing all undesirable phenomena even under
the most severe and persistent short circuit conditions or when interrupting small
currents or leading or lagging reactive currents. The circuit breakhall be
ORes-Freké under all operating conditions.
to limit or control the rate of rise of restriking voltage across, the circuit breaker
contacts shall be stated. The over voltage across, the circuit boegitacts shall be
stated. The over voltage caused by circuit breaker while switching inductive or
capacitive loads shall not exceed 2.5 times the highest phase to neutral voltage. The
actual make and break times for the circuit breakers throughoutrigesraf their
operating duties shall be stated in the offer and guaranteed.

ii.  The arc quenching chambers shall have devices to ensure almost uniform distribution

of voltage across the interrupters.

iii. Appropriate & adequate Capacity 415V AC indoor air Circugdker as per the IEC
60898 / IEC 62271 100 or equivalent Indian Standards along with control circuit
and protection relay circuit, fuses, annunciations and remote operating and controlling

facility from the Main Control Room.

iv.  Circuit breaker shall be @4l class under all duty conditions and shall be capable of
performing their duties without opening resistor. The circuit breaker shall meet the
duty requirement of any type of fault or fault location and shall be suitable for line
charging and dropping vem used on 6 kV effectively grounded or ungrounded
systems and perform make and break operations as per the stipulated duty cycles

satisfactorily.

v. The circuit breaker shall be capable for breaking the steattgar&ient magnetizing
current corresponding tb1/33 kV transformers. It shall also be capable of breaking

line charging currents as per IEG2271100 with a voltage factor of 1.4.

vi. The rated transient recovery voltage for terminal fault and short lutis fshall be as
per IEC: 62271100.
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Vii.

viii .

Xi.

Xii .

Xiii .

Xiv.

The Bidder shall indicate in the Bid, the noise level of breaker at distance of 50 to 150

m from base of the breaker.

The Bidder may note that total break time of the breaker shall not be exceeded under
any dutyconditions specified such as with the combined variation of the trip coil
voltage, pneumatic pressure etc. While furnishing the proof of the total break time of
complete circuit breaker, the Bidder may specifically bring out the effect of non
simultaneity between same pole and poles and show how it is covered in the

guaranteed total break time.

While furnishing particulars regarding the D.C. component of the circuit breaker, the
Bidder shall note that IE6227%100 requires that this value should corresponithe

guaranteed minimum opening time under any condition of operation.

The critical current which gives the longest arc duration at lock out pressure of

extinguishing medium and the duration shall be indicated.

All the duty requirements specified aboshall be provided with the support of

adequate test reports.

Circuit breaker shall be Vacuum type with electrically spring charged mechanism.
The operating mechanism shall be antmping and trip free (as per IEC definition)
electrically under every metdoof closing. The mechanism of the breaker shall be
such that the position of the breaker is maintained even after the leakage of operating
media and / or gas. The circuit breaker shall be able to perform the duty cycle without

any interruption.

Electricaltripping shall be performed by shunt trip coil. Provision shall also be made
for local electrical control. 'Local / remote' selector switch and close & trip push
buttons shall be provided in the breaker central control cabinet. Remote located push
buttonsand indicating lamps shall also be provided. The VCB coil DC supply through
appropriately rated battery bank and charger to be supplied by the Contractor.

Operating mechanism and all accessories shall be in local control cabinet. A central
control cabinefor the three poles of the breaker shall be provided along with supply

of necessary tubing, cables, etc.
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XV.

XVi.

XVil .

Mounting and supporting structure for Circuit Breaker. The circuit breakers should be

selfsupporting type.However, if necessaryfor the purpose of mimum ground

clearance the circuit breakers should be mounted on raisedssisebireswhich

should bencludedin the scopeof supplyof circuit breaker.

Following information and data for design of foundations from the supplier of the

circuit breakebe obtained.

a

b.

Dead weight per pole for complete circuit breaker

Static bending moments above the feet of each pole and for complete
circuit breaker.

Static shear force at the foot of each pole and for complete circuit
breaker

Maximum height of the steel pporting structure

Maximum diameter of the pole

Maximum horizontalforce actingat upperterminalof eachpole dueto
impactof closing/opening of the circuit breaker

Max. Impact loading in terms of equivalent static load both
compression and upward due @pening/closing of the breakers. It
shall be clearly stated whether these forces shall act simultaneously or
at different timing.

No. of steel supporting columns provided for mounting the equipment.
The above data should represent static reactions dovtinst windage

or operation conditions. Circuit breakers whether of-seffporting

type or on raised steel structure should ensure minimum sectional
clearance (say 3500 mm for 33 kV).

Necessary connecting materials such as clamps, bolts, nuts, washers
etc. and fixing bolts for mounting the equipment on the supporting
structures wherever required should be obtained from the circuit

breaker supplier.

Applicable Standards: The materials shall conform in all respects to the relevant

Indian Standard Specifigahs/ IEC Standards, with latest amendments indicated
below inTable 51 11.
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Table 5-11 Applicable Standards for Circuit Breakers

Indian Standard International &
Internationally
recognized
standard
ISS13118/1991 General requirements for Circuit breake IEC 62271100
for voltage above 1000 V 1/2001

ISS-2705/1992 Current Transformers

1SS-2099/1986 Bushings for alternating voltages abo
1000 V

ISS2633/1964  Methods of testing uniformity afoating of
zinc coated articles

1SS-3231/1986 Electrical relays for power syste
protection

ISS1248/1983  Specification for Ammeters & Voltmeters

ISS-335/1983 New insulating oils Electrical Clearances IEC 71 (For oils in

CTs)

1SS-2147/1962 Degree of protection provided by
enclosures for low voltage switchgear
control gear

xviii.  General Parameters of Circuit Breaker General parameters: Outdoor/ Indoor

Vacuum type Circuit Breaker.

Table 5-12 General Parameters for Vacuum Type Circuit Breakers

Sr. Particulars Details

1  Type of circuit breaker Vacuum type

2 Highest System Voltage 36 kV

3 Rated operating voltage 33kV

4  Rated frequency 50 Hz (+3% to-5%)
5 Number of poles Three (3)

6 Rated/minimum power frequenc 70 kV

Withstand voltage

7 Rated lightning impulse Withstand voltag 170 kV

8 Minimum Creepage distance 25mm/ kV

9 Rated operating duty cycle 0-0.3sec- COT 3 min.i
CO

10 Rated line charging breaking As per IEC

11 Reclosing Single and three phase hi

speed auto reclosing
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t NEOAINBYSY (i =
)

XiX.

12

Maximum fault level

25 kA (rms) for 1 sec.

13

Aucxiliary contacts

As required plus 6NO an
6NC
contacts per pole as spare

14 Noise level Maximum 140dB at 50n
distance from base ¢
circuit breaker

15 Seismic acceleration g horizontal

General Parameters of SF6 Insulated Ring Main Unit (RMU):

Table 5-13 General Parameters for SF6 Type RMU

Sr. Particulars

Details

1 Type of Ring Main Unit Metal enclosed, compac
module, panel type, IE(
62271200

2 Highest System Voltage 36 kV

3 Rated operating voltage 33kV

4 Rated frequency 50 Hz (+3% to-5%)

5 Number of poles Three (3)

6 Rated/minimum  power  frequenc 70 kV

Withstand voltage
7 Rated lightning impulse Withstanc 170 kV
voltage

8 Rated Current Busbar 630A

9. Insulation Gas Sk

10  Minimum Creepage distance 25mm/ kV

11 Rated operating duty cycle 0-0.3sec- COi 3 min.
T CO

12 Rated line charging breaking As per IEC

13 Reclosing Single and three phas
high speed auto reclosin

14  Maximum fault level 21 KA (rms) for 1 sec. O
appropriate as per desig

15 Rated Making Capacity 52 kA

16 Rated Breaking Capacity 21 kA

17  Auxiliary contacts As required plus 6NC
and 6NC
contacts per pole as
spare.
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18 Noise level Maximum 140dB at 50n
distance from base ¢
circuit breaker

xx.  Co-ordination of rated voltages, short circuit breaking current and rated normal
current for guidance as per IS 13118 for rated voltage 33 kV and above as commonly

used
xxi.  Circuit Breaker protection against

Over Current
Earth fault
Under voltage & over voltage protection

Under frequency & over frequency

=4 =2 42 4 -

SF6 gas pressure low (where applicable)
1 DC supply failure
5.2.17 Protective Relays

i. The Solar PV system and the associgiedier evacuation system interconnections
should be protected as per IEC 61727 Ed.2, norms. Over current relays, reverse power
relays and earth fault relays have to be essentially provadedger technical
requirements.All relay should be numerical type ghould be remote operating and

controlling facility from the control room.
ii.  The numerical relays shall have RS 485 port for communication.

iii.  The operating voltage of the relays shall be 110 V DC/220 V DC as per battery bank

rating.

iv. Detailed Desigrcalculations shall be provided on fault power computations and the
philosophy of protective relaying with respect to short circuit kA calculations. Design,
drawing and model of protection relay shall be approved by the Company/Electricity
Authority.

5.2.18 Earthing for PV Array
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i. The photovoltaic modules, BOS and other components of power plant requires

adequate earthing for protecting against any serious faults as guided by IEC 60364.

ii.  The earthing system shall be designed with consideratitrea#arth resistivity of the
project area. The earth resistivity values shall be measured prior to designing the
earthing system. Unless otherwise specified, earthing system shall be in accordance
with 1S: 3043 and IEEE 80, Indian Electricity Rules, Cod#s practice and
regulations existing in the location where the system is being installed.

iii. The permissible system fault power level at 33 kV also shall be kept in consideration
while designing the earthing system. Each array structure of the PV yard, LeF pow
system, earthing grid for switchyard ,all electrical equipment ,control room ,PCU, All
junction boxes, ACDB& DCDB ,all motors and pumps etc .shall be grounded
properly as per IS 3043 1987. All metal casing / shielding of the plant shall be

thoroughlygrounded in accordance with Indian electricity act / IE Rules.

Iv. The earthing for array and LT power system shall be made of 3.0 m long 40 mm
diameter perforated Cu/Gl/ chemical compound filled, double walled earthing
electrodes including accessories, andvjting masonry enclosure with cast iron
cover plate having palcking arrangement, chemical compound mix as required as

per provisions of IS: 3043.

v. Necessary provision shall be made for bolted isolating joints of each earthing pit for
periodic checkingf earth resistance.

vi. Each string/ array and MMS of the plant shall be grounded propEhly. array
structures are to be connected to earth pits as per IS standacdssary provision
shall be made for bolted isolating joints of each earthing pit foogierchecking of

earth resistance.

vii.  The complete earthing system shall be mechanically & electrically connected to

provide independent return to earth.

viii.  For each earth pit, a necessary test point shall be provided.
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Xi.

Xii .

5.2.19

In compliance to Rule 11 and 61 of Indigtectricity Rules, 1956 (as amended up to
date), all norcurrent carrying metal parts shall be earthed with two separate and

distinct earth continuity conductors to an efficient earth electrode.

The Contractor should submit the earthing system designla@bns along with the

system | ayout for the Companyds approval

Unless otherwise specified, the earthing system primary and secondary grid
conductors, equipment connections shall be constructed with galvanizedaiton f
However the earthing of transformer neutrals, plc and inverter terminals and

electronic earthing shall be provided using copper earthing conductor only.
Earthing Mesh is to prepared and installed in entire power plant.
Lightening Protection for PV P& & Earthing

The source of over voltage can be lightning or other atmospheric disturlbaaice.

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

it reaches the PV or other sggstem components as per IEC 60099 2[09i 1989
(Reaffirmedi 2005), Edition 3.1 (20061). Lightening Protection System required

for Solar PV Plant, Inverter Room, and Substation Structure & Control Room within

the EPC scope of work. The intent of specification can be conventional S per

2309 or can be Early Streamer Emission Type depending upon Area, Protected
Equipment & Technical feasibilityNecessary concrete foundation for holding the
lightning conductor in position to be made after giving due consideration to shadow

on PV array maximum wind speed and maintenance requirement at site in future. We
recommended going with Early Stream Emission Air Terminal Technology as per

NFC 17102 / IEC 6230%. Level of Protection must be defining as per Rolling

Sphere Method LP4, LPL-II, LPL-IIl & LPL -1V where the radius shall be of 20mtr,

30mtr, 45mtr & 60mtr respectively.

Rp(h) Protection radius-h2at +taopgi2venr lpei d
5 m) For h <5 m, refer to the table below h : Height of the OPR tip above the
surface(s) to be protected r(m) : Standar

efficiency)
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Vi.

5.2.20

OPR radius of protection

Protection level ‘lr=20m) I{r=30m) Wl (r =45 m) N (r=60m)

OPR : OPR 30 OPR 45 OPR 60 OPR 30 OPR45 (OPR60 :OPR30 OPR45 :(OPR60 :OPR30 OPR45 :OPRG60
h(m) : Radius of protection Rp {m)

a L2 Tag T TA7 83 4R TER 18848 S8 48 UTE7 A
4 ‘38 ‘51 63 ‘a4 ‘57 ‘69 {51 ‘85 78 {57 72 ‘g5

s e tesye s ;s @ s U ee o
6 83 ) 55 7 ‘87 {64 81 ‘73 ‘o0 o7

a 64 79 ; 82 : 73 9N

0 ST ST ST A SN I R B

a5 Tes e eg Tteg e a0 Tieg T Tiol g
50 .85 74 75 .88 (75 .80 (88 o -104 (120
55 165 72 75 : 86 (74 :80 90 :105 i120

60 55 69 75 i85 173 90 ;90 105 :120

The lightning conductor shall be earthed through flats and connected to the earth mats
as per applicable Indian Standards with earth giéeh lightning coductor shall be

fitted with individual earth pit as per required Standards including accessories, and

providing masonry enclosure with cast iron cover plate having locking arrangement,

chemical compound as per provisions of IS.

If necessary more numbers lightning conductors may be provided as per design

calculation

The Contractor shall submit the drawings and detailed specifications of the PV array

lightning protection equipment.

The design, manufacture, inspection, testing and performance of LightniagteX
shall comply with all currently applicable statutes, safety codes, provision of latest
Indian Electricity Act, Indian Electricity Rules and Regulations of Statutory

Authorities.

Contractor shall provide dedicated two earth pits for Lightening faress per

relevant IS standard.
Isolators cum Earthing Switches, Contacts, Insulators, Busbars

This specification covers design, manufacture, testing and supply of. Manually
operated 33 KV, 800 Amps Upright mounting type with manually operated with earth
switch Isolators. The Isolators and Isolatoim-Earthing Switched shall comply with

the requirements of the IS: 9921 and IEC: 129 (latest edition) except specified herein.
The Insulators shall comply with the requirements of IS : 2544 and IEC-19%8
(latest edition) for 33 kV pole mounted structure wherever required. 33kV pole
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mounted structure would be supplied, installed and commissioned by the Contractor

wherever required.

The isolator shall be of the manual operated type with earthing switcheshalhd
complete with all parts and accessories including insulator operating rods, mounting
attachments, necessary for their efficient operation. The equipment shall confirm in

all respect to high standards of engineering Equipment shall capable of pegfanmi
continuous commercial operation up to the suppliers guarantee in a manner acceptable

to the client, The equipment offered shall be complete with all components necessary

for its effective and trouble free operation along with associgegfiui p ment 6 s
interlock, protection schemes, etc. Such components shall be deemed to be within the
scope of the Contractor's supply irrespective of whether those are specifically brought

out in this specification or not. All similar parts particularly removable onds lsha

interchangeable.

Each pole shall have three Pedestal type
shall be provided for proper alignment of the contacts. Gange operated links shall be
so designed that all phases shall make and bseakltaneosly. The design of

Isolators and Isolatecum-Earthing Switches shall be provided for positive control of
blades in all positions with minimum mechanical stress on the Insulators. Fixed
guides shall be so provided that proper setting of contacts shdithieer, when a

blade is out of alignment even by 25mm in either direction. All movable parts which
may be in current path shall be shunted by flexible copper conductor of adequate

crosssection and capacity, which shall be furnished under bill of material

Service Condition:

The 33 kV triple pole air break isolators are intended to be used primarily for
sectionalizing 33 kV UG cable portion of the line with 33 kV overhead portion of the

line.

Isolator shall confirm IS: 9921(Part 1 to 4) & IEC 600129 "aternating current
disconnects (Isolators) and earthing switches”, and IS 992%I(falV) "Specification

for alternating current disconnects (isolators) and earthing switches for voltages above
1000Vo
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a. The moving & fixed contacts shall be made of hardwar electrolytic grade

copper strips and shall be heavy duty saligning & high pressure type
preferably which applies pressure to the contact surfaces after the blades are fully
closed and release the pressure before they start to open. High prgpsure t
contacts shall wipe the contact surfaces, while opening and closing. The contacts
shall be so designed that wiping, action shall not cause securing or abrasion on
the contact surfaces. The wiping action shall be sufficient to remove oxide film,
formedduring the operation of the switches. The pressure shall be developed by

rotation of the entire blade.

. The temperature rise of contacts due to the flow of rated short circuit current for a

period of 3 seconds shall not cause any annealing or welding taictan

The moving contacts, if provided, shall close first and open last so that no damage
is caused due to arcing whatever to the main contacts. The Successful Bidder

shall give full details of such contacts with necessary drawings.

. The arcing contactsf provided shall close first and open last so that no damage

is caused due to arcing whatever to the main contacts. The Contractor shall give

full details of such contacts with necessary drawings.

The female contact and its tensioning by spring shallush shat there will,

always, be a positive contact with adequate pressure to give enough contact
surface for the passing of current. The springs provided should not go out of
alignment or get entangled with the male contact during operation. The details of

springs shall be furnished on the G.A. drawing.

INSULATORS: The isolator shall be provided with solid core insulators.

These shall be of stacking type to be used. The dimensions and other parameters
unless otherwise specified shall generally confort$to5350Part1l & IEC 273.

The cylindrical type post insulators shall be of solid core type. Insulators of similar
type shall be interchangeable. The mechanical strength class for outdoor cylindrical
post insulators shall be of strength class 6, correfipg mechanical strength in

tension, compression and torsional shall be as per IS: 535501Pakthen operated
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at maximum system voltage, there shall be no electrical discharge. Shielding rings, if

necessary shall be provided.

iii.  The parameters of the wmlators required shall conform to IS: 035Part- Il - 1973
or |IEC 273.

iv.  The cylindrical post insulators shall consist of single unit only.

v. The insulator shall be provided with a completely galvanized steel base designed for
mounting on the support. Theade and mounting arrangement shall be such that the
insulator shall be rigid and sefipporting and no guying or cross bracing between

phase shall be necessary.
vi.  Porcelain of the insulator.

a. The porcelain used for the manufacture of the insulators shalbinegenous, free
from laminations and other flaws or imperfections that might effect the mechanical
or dielectric quality and shall be thorough vitrified, tough and impervious to
moisture. The glazing of the porcelain shall be uniform brown colour, vathamth
surface arranged to shade away rain water and free from blisters, burns and other

similar defects. Insulators shall be intdrangeable.

b. The porcelain and metal parts shall be assembled in such a manner and with such
materials that any differentidhermal expansion between the metal and porcelain
parts throughout the operating temperature range will not loosen the parts or
electrical strength or rigidity. The assembly shall not have excessive concentration
of electrical stress in any section or @3 leakage surfaces. The cement used shall
not give rise to chemical reaction with metal fittings. The insulator shall be suitable
for water washing by rains or artificial means in service conditions. Further the
insulators to be supplied shall be of higjuality and should not result in mismatch

and misalignment of stacks during erection and operation.

c. Each cap shall be of a high grade cast iron or malleable steel casting or steel
forging. Cap and base insulators shall be interchangeable with each Titleer
insulator shall conform to the requirement of the latest edition of I1S: 2544,or any
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Vi.

Vii.

other equivalent standard. The Bidder should furnish the characteristics of insulators
in the Bid.

Busbars

The outdoor budars and equipment connections shall behwAICSR conductor
(Panther Kuitable size as per design).

The busbars and the connection jumpers shall be supported on post insulators

wherever required.

The ACSR bus bars are an underground system of wires strung between two
supporting structures and pported by strain type insulators. The stringing tension
may be limited to 50®@00 kg. depending upon the size of the conductor used. These

types of bus bars are suitable for earthquake prone areas.

Bus bar Material The materials in common use for busdand connections of the
strain type are ACSR conductor.

Since aluminum oxides rapidly great care is necessary in making connections. In the
case of long spans expansion joints should be provided to avoid strain on the

supporting insulators due to therdneapansion or contraction of pipe.

The bus bar sizes should meet the electrical and mechanicalrequirementsof the

specific application for which they are chosen.

The isolator shall be provided with padlocking device to permit locking of the isolator

in both fully open and fully closed positions.

5.2.21 Control & Relay Panel Specifications

The control & relay panel shall be free standing, simplex type, floor mounting type,

fabricated from 2 mm thick MS sheet for main enclosure and 1.6 mm thick MS sheet
for intemals and partitionsThe main enclosure shall be mounted on a base frame

fabricated out of 100x50 ISMC mild steel section.

The enclosure external finish color shade shall be decided by the Company, The
internal surface shall have a glossy white finisloadr.
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iii.  The control & relay panel shall contain the following metering and protection devices:

Metering, Indications & Controls
Ammeteri 0T éé . . A
Ammeter selector switch
Voltmeteri 07 12/36 kV

Voltmeter selector switch

=4 =/ =42 4 -4

Load manager to display the following parameters : MW, MVA, MVArh,

MVAr Cos @, Hz,

T I'ndication | amps for R, Y, B phases,
Breaker O6TRIPO6 (A), Spring charged (W)

1 TNC switch, spring return to neat position shall be provided for circuit
breaker operation.

1 Local / Remote selection switch for circuit breaker operation

1 Semaphore indicators (LED typd) o r CB and | sol at or 0 C
positions

1 Mimic diagram for the 33 kV systems with aluminumispp’s and O ONG6 O

indications for isolators

5.2.22 Low Voltage Switchgear

i.  This specification is for the 415V TP&N Power Control Centre (PCC).

ii. The PCC shall be rated for the maximum output of the supply transformer feeding
the system.

iii.  The short circuit withstanchting (1 sec) at rated voltage of the switchgear shall be
minimum of 20 kA (rms) and corresponding dynamic rating shall be 50 kA (peak).

iv.  The configuration of the PCCs shall be as per the Single Line Diagram of the
system.

5.2.23 Execution

i.  Single front / compamentalized, modular design, degree of protection IP52 with
provision of extension on both sides.

iil.  Incomer feeders: mains incomeElectrically operated draw out type Air Circuit
Breakers (ACBS).
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Vi.

Outgoing feeders : Electrically operated draw out type Aic@i Breakers
(ACBs) / Moulded Case Circuit Breakers (MCCBS)

The color finish shade of switchgear enclosure for interior shall be glossy white
& for exterior it shall be light grey, semi glossy shade 631 of IS: 5. If a different
exterior shade is desirdry the PURCHASER, the same shall be intimated to the
supplier.

The PCC shall be fabricated out of CRGO sheet steel; 2 mm thick for the outer
shall altround.The internal walls and separators shall be of 1.6 mm thick CRGO
sheet steel.

The gland plateshall be 3 mm thick.

5.2.24 Control & Relay Panel Specifications for 415 V TP&N Power Control Centre (PCC)

This specification is for the 415V TP&N Power Control Centre (PCC).

The PCC shall be rated for the maximum output of the supply transformer
feeding the syem. The short circuit withstand rating (1 sec) at rated voltage of
the switchgear shall be minimum of 20 kA (rms) and corresponding dynamic
rating shall be 50 kA (peak)

The configuration of the PCCs shall be as per the Single Line Diagram of the

system.

Execution

Power Control Centres (Construction)

a. Single front / compartmentalized, modular design, degree of protection 1P52
with provision of extension on both sides.

b. Incomer feeders: mains incomerElectrically operated draw out type Air
Circuit BreakersACBS).

c. Outgoing feeders : Electrically operated draw out type Air Circuit Breakers
(ACBs) / Moulded Case Circuit Breakers (MCCBS)

d. The colour finish shade of switchgear enclosure for interior shall be glossy
white & for exterior it shall be light grey, RAZO32 of IS: 5. If a different
exterior shade is desired by the PURCHASER, the same shall be intimated to
the supplier.
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f.

The PCC shall be fabricated out of CRGO sheet steel; 2 mm thick for the outer
shall allround. The internal walls and separators shalldfel.6 mm thick
CRGO sheet steel

The gland plates shall be 3 mm thick

Control Circuit

® 2 0 T o

Control supply for breaker closing / trippind10V DC

Air Circuit Breaker spring charge motb240 V AC, 1 phase
Moulded Case Circuit Breakeir240 V AC, 1 phase
Indications, annunciation 110V DC

Space heater, sockets, 6t240 V AC, 1 phase

Busbar and Cable Cavity

a

The material for main bus baasid tap off bus bars shall be electrolytic grade
aluminum with HR PVC sleeved insulation

Bus bars shall be suitabfer short circuit rating and current suitable for all
connected load.

Bottom cable entry for incoming and outgoing cables

A suitable gland plate shall be supplied for termination of power, control and
instrumentation cables.

Whenever feeders are housedninlti-tier configuration, these tiers shall be

segregated by sheet metal barriers

5.2.25 Contrd Room Electrical Wiring

Electrification of building shall be carried out as per IS -1989, IS
46481968 and other relevant standards. Suitable AC Distribution Bbauid

be designed to Supply AC power in Control room.

Control room AC distribution Board theoretical design, calculations and
detailed explanations along with drawing shall be provided and approved by
JREDA

5.2.26 Auxiliary Power Supply
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The Contractor shaihstall a separate 33 kV / 415 V step down transformer to
supply power for internal equipment such as power for control equipment, area
lighting, water pumps, and conference room fixtures, control room lighting
and aircondition, etc.

This auxiliary powershould be utilized directly from thiaternal connection
before the metering point of the solar PV Plantséparate metecan be

installed for auxiliary consumption just for internal accounting purpose.

5.2.27 DC Battery & Charger

Adequate capacity DC batteBank should be provided for emergency control
supply of inverters, control / protection system & emergency lighting. A
appropriate capacity battery charger with relevant IS/IEC standards &
protection and automatic change over system should be providedrtgedhe
battery bank along with relay circuit, fuses, annunciations and remote
operating and controlling facility from the Main Control Room.

A DC power supply Distribution panel/board should be supplied along with
the Charger as per relevant IS standaontrol room DC Battery Bank &

DC supply system theoretical design, calculations and detailed explanations
along with drawing shall be provided and approvedREDA

DC Batteries the batteries shall have the following specifications

Type . SealedLA type, storage battery

Rating : 110V D.C., Minimum 80 Ah at 8 Hour rate of discharg
Standard : 1S 16517 1979 ; performance as per IS 8702
Container . Plastic Resin, ABS or PP

Terminal Post : Designed suitably to accommodate external bo

connections

iv. The battery shall be provided with epoxy paint coated exhaust fan for removal of

gasses released from the battery cells.

v. The data sheet for the battery shall be submitted along with the Bid for evaluation.
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5.2.28 Earthing

I.  Earthing bus bar shall beerminated at both ends of the switchgear to suit the

connections to outside earthing conductéll. components inside the module are

required to be earthed individually and are to be looped and connected to the

horizontal earth bus.

Terminals

a

CT circuit- Isolating link type terminals with shorting facility
PT circuiti clip on type terminals

Spare contacts shall be wired up to terminal bld€Ro spare terminals shall be

provided for each module

Specific Requirements

1

All ACBs shall be 4 pole, electricglloperated, dravout type, with closing

coil, spring charge motor, trip coil, TNC switch for close and trip, manual
closing and tripping push buttons, door I/L, test and service position micro
switches, emergency P.B., safety shutters, Bte circuit braker shall be
provided with antpumping feature.

ACBs shall be complete with microprocessor release and shall be provided
with over current, short circuit and earth fault protections.

Minimum10% spare feeders of each rating shall be provided in the gegtch

All current transformers shall have 5/1A secondary and all meters shall be
suitable for 5/1 A operation.

All indicating lamps shall be of LED cluster typACB feeders shall be
provided with ON, OFF, AUTOTRIP, SPRING CHARGED, TEST,
SERVICE, TRIP CIR@IT HEALTHY indications

All indicating instruments shall be flush mounting, Digital, 96 sq.mm size.
Window annunciator with hooter and accept, test, reset button shall be
provided. Necessary auxiliary relays for contact multiplication shall be
provided inthe panel.
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8. The maximum temperature of the bus bars, droppers and contacts at
continuous current rating under site reference ambient temperature of 50° C
shall not exceed 105° C.

Instrumentation: Switchgear instrumentation shall be provided as follows:
a. Mains Incomeii Voltmeter with selector switch

Ammeter with selector switch

Power Factor meter

Frequency meter

TVM + MD meter

Potential indicating lamps

-~ 0o o 0 T

Outgoing Feeders

Q@

h. Ammeter with selector switch on all feeders

5.2.29 General Technical Specifications of Control Panel

i.  The panel shall be setupporting, free standing, floor mounted, modular type with
construction having degree of protection of IP 54 as per IS 2147.

ii.  The panel shall be fabricated from 14 SWG CRCA sheet steel for frame & load
bearing surfaces. Partitions may be fabricated from 16 SWG CRCA if no components
are mounted on them.

iii.  The panel shall be painted with 2 coats of primer afteitneggment and 2aats of
Polyurethane / epoxy paint with shade as decided by the Company.

iv.  Stiffeners shall be provided at corners & between modules to make panel rugged. The
stiffeners will necessarily be required for relay compartments or doors where heavy
components ammounted.

v. The openable covers shall be provided with lift off type hinges, quarter turn door
locks and flexible copper wire for earth connection.

vi. The panel shall be dust and vermin proof. Synthetic or neoprene gaskets shall be
provided at all openings.

vii.  The panel shall be of dead front construction suitable for front operated and back
maintained functioning.

viii.  Panel shall be provided with fl. lamp of 20 w capacity operated by door operated limit
switch. Panel shall also have space heaters and thermostataresmng

ix. Panel shall be provided with 3 pin switch socket combined unit of 5 Amp capacity.

(Sign and Seal of Bidder) Pagel21of 251




G¢SYRSNI F2NJ 583A3ys 9yIAYSSNAYyI:Z t NBOdzNBYSy i -«
Operation & Maintenance For Ten (10) Years of 2 MW &@hneted Canatop Solar Photovoltaic Power

ttryd Fd {ALARANR Ref Md TOAREDA/GARATCRASBVK | NJ K |

Xi.

Xii .

Xiii .

Xiv.

XV.

XVi.

XVii.

XViii .

XiX.

XX.

XXi.

XXil .

XXiii .

XXIV.

XXV.

Lifting hooks shall be provided at the top of the panel.

The hardware components used in the panel shall be hot dipped galvanized.

The control components shall be fiken mounting plate by drilling & tapping.

Aluminium anodized legend plates shall be provided for all the components. For
components mounted on front face, legend plate from inside shall also be provided.
Pretreatment by 7 tank process shall be dbe®re painting / powder coating the
panel.

Panel shall have provision of drawing pocket.

The panel shall be designed to ensure maximum safety during operation inspection,
connection of cables and maintenance. Inside panel, checking and removal of
componets shall be possible without disturbing other units.

Cable entries will be from bottom. The opening of cable entry shall be covered by 3

mm thick gland plates.

The panel shall be provided with all necessary components / devices and instruments
as per themclosed schematic diagram and functional requirements.

The components such as protective relays, auxiliary relays, push buttons, switches,
instruments shall be flush mounted on the front side of a panel.

The control wiring shall be done with PVC insulafiekible copper wire. For CT
secondary circuits 2.5 sq.mm. wire shall be used. For control wiring 1.5 sgq.mm. wire
shall be used.

Earthing busbar of suitable cross section shall be provided throughout the length of
panel.

The panel shall be fully wired athe terminals shall be brought out for cable
connections. 10% spare terminals shall be provided on each terminal block. Separate
terminal block shall be provided for different voltages. All wire shall have P.V.C.
ferrules as per wiring diagram.

Proper shouding to incoming and outgoing terminals shall be provided to ensure
safety during operation, inspection and maintenance.

Indicating lamps shall be with multiple LEDs & shall be suitable for the voltage
specified.

All the components in the panel shallfreperly labeled. The labels shall be made of

nonrusting metal or engraved PVC material properly fixed by screws.
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XXVi.

XXVil.

XXVili .

XXiX.

XXX.

XXXI.

XXXIi .

XXXili .

XXXIV.

XXXV.

XXXVI.

XXXVil.

The panel layout shall be made in such a way that it will always facilitate easy
removal and reconnection of control cables without distgrbther wiring.
Centre lines of control switches, push buttons and indicating lamps shall be matched
SO as to give neat appearance. Similarly top lines of indicating instruments and relays
shall also be matched.
The panel shall be provided wiedectrolytic grade aluminm busbar of suitable
Cross section so as to maintain max current density of 0.8 AMP/ Sg.mm.
Bus bars shall be provided with catacoded heat shrinkable sleeves.
Bus bars shall be supported by high quality epoxy insulatorddem\at specified
distances so as to withstand to the given fault level.
The busbar chambers shall be provided with suitable ventilation arrangements so as
to limit the maximum temperature of 85°C while carrying rated current.
Proper clearance of minimugd mm shall be maintained between phase bus bars and
between bus bars.
The panel shall be inspected at manufactures works before dispatch to site at the
discretion ofJREDA.
All routine tests shall be carried out on the panel in presence of the Company / i
representative. These tests shall include following:

a. Verification of components ratings and operation.

b. High voltage measurement test.

c. Insulation Resistance measurement.
Control testing.
Approval on following drawings shall be obtained before manufaxguhe panels

a General arrangement drawing.

b. Wiring Diagram.

Detail bill of material.

5.2.30 Metering System

ABT energy meter shall be approved IBVNL to measure the delivered quantum of
energy to the grid for sale. The responsibility of arranging for the meter, its
inspection/calibration/testing charges etc. rests with the Contractor. All charges
incurred on Meter testing, shall be borne by the Cotura@BT energy metering
system is tde approved by JBVNL
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Vi.

Vil.

viii .

Xi.

Xii .

Xiii .

Meter must be provided with the necessary data cables.

Separate metering system has to be proviogdontractor for measurements of
auxiliary consumption

The Bidder shall provide ABT complianteters at the interface points. Interface
metering shall conform to the Central Electricity Authority (Installation and Operation
Meters) Regulation 2006 and amendment thereof Commercial settlement of solar
Photovoltaic Grid Interactive based power projsiall be in accordance with the
JREDAoorder.

Meter shall be suitable for interfacing for synchronizing the fmitiock of the meter

by GPS time synchronization equipment existing at the station either through a
synchronization pulse received from tiv@é synchronization equipment or through a
remote PC synchronized to GPS clock shall also be in the scope of Bidder.

All charges for testing and passing of the meter with relevant government agency
shall be borne by BiddedREDA will assist Bidder for neessary document as and
when required.

ABT compliant Energy Meters shall have technical specification as given below (not
limited to specified requirement, Bidder can provide Meter with latest facilities):

Shall be microprocessdrased conforming to IEC 687 / IEC 6205211/ IEC 62053

22 /1S 14697

Shall carry out measurement of active energy (both import and export) and reactive
energy (import) by ghase, 4 wire principle suitable for balanced/ unbalanced 3
phase load.

Shall have an accuracy of energgasurement of at least ClassX@r active energy

and at least Class 0.5 for reactive energy according to IEC 60687, and shall be
connected to Class 0.2 CT cores and Clas®Dw&indings.

The active and reactive energy shall be directly computed in&CRT primary
ratings.

Shall compute the net MWh and MVARh during each successivaiigte block
metering interval along with a plus/minus sign, instantaneous net MWh, instantaneous
net MVARh, average frequency of each 15 minutes, net active energy admhjchet
reactive energy for voltage low and high conditions at each midnight.

Each energy meter shalave a display unit with a seweligit display unit. It shall
display the net MWh and MVARh with a plus/minus sign and average frequency

(Sign and Seal of Bidder) Pagel24 of 251




G¢SYRSNI F2NJ 583A3ys 9yIAYSSNAYyI:Z t NBOdzNBYSy i -«
Operation & Maintenance For Ten (10) Years of 2 MW &@hneted Canatop Solar Photovoltaic Power

ttryd Fd {ALARANR Ref Md TOAREDA/GARATCRASBVK | NJ K |

during the predus metering interval; peak MW demand since the last demand reset;
accumulated total (instantaneous) MWh and MVARh with a plus/minus sign, date and

time; and instantaneous current and voltage on each phases.

xiv.  All the registers shall be stored in a maolatile memory. Meter registers for each
metering interval, as well as accumulated totals, shall be downloadable. All the net
active/reactive energy values displayed or stored shall be with a plus /minus sign for
export/import.

xv. The data shall be stored before being ovefwritten for
the following parametersr as per latest guidekes

Table 5-14
Sr. Parameters Details Min No of Days.
1 Net MWh 15 min Block 90 days in meter
2  Average Frequency 15 min Block 90days in meter
3 Net MVARNh for > 103 % 15 min Block 90 days in meter
4  Cumulative Net MWh At every Mid-night 30 days in meter / 9
days in PC
5 Cumulative Net MVARh for At every Mid-night 30 days in meter / 9
v>103 % days in PC
6 Date and time blocks &*T failure on any phase

xvi.  Shall have a built in clock and calendar with an accuracy of less than 15 seconds per
month drift without assistance of external time synchronizing pulse.

xvii.  Date/time shall be displayed on demand. The cllw&ll be synchronized by GPS
time synchronization equipment existing at the station provided by Bidder.

xviii. The meter shall be suitable to operate with power drawn from Rhe
supplies. The burden of the meters shall be less than maximum 2 VA.

xix.  The power supplyo the meter shall be healthy even with a sipgilasePT supply.

An automatic backup, in the event of rawailability of voltage in all the phases,

shall be provided by a built in long life battery and shall not need replacement for at
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XX.

XXi.

XXii .

XXili .

XXiV.

least 10 years @h a continuou$T interruption of at least 2 years. Date and time of
PT interruption and restoration shall be automatically stored in avalatile
memory.

Even under the absence BT input, energy meter display shall be available and it
shall be possie to download data from the energy meters.

Shall have an optical port on the front of the meter for data collection from either a
hand held meter reading instrument (MRI) having a display for energy readings or
from a notebook computer with suitable saHte.

The meter shall have means to test MWh and MVARh accuracy and calibration at site
in-situ and test terminal blocks shall be provided for the same.

The meter shall have a unique identification code provided by the Company and shall
be permanently maekd on the front of the meter and stored in the-vaatile
memory of the meter.

The Company shall have the right to carry out surprise inspections of the Metering

Systems from time to time to check their accuracy.

5.2.31 SCADA and Remote Monitoring System

The phnt shall be automatically operated and shall be controlled by microprocessor
based control system SCADA. There shall be simultaneous data logging, recording
and display system for continuous monitoring of data for different parameters of
different sub sy'ems, power supply of the power plant at DC side and AC side.

Minimum Requirements of SCADA System for I/O Consideration

Sr. Equipment Location SCADA Requirements
No. Details Monitoring Control/  Data Specific

/ Status  Operation Logging Remarks

ABT Meter 33kv Metering Yes Yes
yard
Isolators 33kv Metering Yes
yard
C&R 33kv Yes Yes Yes Relay Log
Switchyard
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10

11

12

13

14

15

16

Power 33kv Metering
Transformer yard
Breakers 33kv Metering
yard
33kV VCB Panel MCR
DC Battery MCR
Charger
UPS MCR /LCR
Aux. 33kv Metering
Transformer yard
Fire Alarm Panel MCR/LCR
Inverter LCR
33kV VCB/RMU LCR
Panel
Weather MCR
Monitoring
Status
Plant & Plant & 33kv
Switchyard Meteringyard
Lighting
CCTV LCR/MCR/
Plant /
Switchyard
String Junction Plant

Box

Yes

Yes

Yes

Yes

Yes
Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes Marshalling
Box

Yes MFM Meters
with RS485
Battery Back
Up Status
UPS Data Log
Marshalling
Box

Yes Inverter Data
Log
Yes MFM Meters
with RS485
Yes

Feedback
through ACDB
& Light
ON/OFF
Programming
Yes NVR based
recording &
data
transmission
Yes Each String
Monitoring

An integrated SCADA shall be supplied which should be capable of communicating

with all inverters and provide information of the entire Solar PV Grid interactive

power plant.

Computeraided data acquisition unit shall be a separate & individual system

comprising of different transducers to read the different variable parameters, A/D

converter, multiplexer, de multiplexer, interfacing hardware & software, which will

be robust & rugged suitable to operate in the control room Environment.

Reliable sensors for solar insolation, temperature, and other weather and electrical

parameters an® be supplied with the data logger unit.

The data acquisition system shall measure and continuously record electrical

parameters at inverter output, 33 kV ABT meter at evacuation point, ambient
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temperature near array field, control room temperature, ACCAD side electrical
parameters of each inverter, power characteristics of the HT side.

vi. All data shall be recorded chronologically date wise. The data file should be MS
Excel compatible. The data logger shall have internal reliable battery backup and data
storage capacity to record all sorts of data simultaneously round the clock. All data
shall be stored in a common work sheet chronologically and representation of
monitored data shall be in graphics mode or in tabulation form. All instantaneous data
can beshown in the Computer Screen. Provision should be available for Remote
Monitoring.

vii.  The Bill of Materials associated with the equipment must clearly indicate especially
the details about the PC and Printers, etc.

viii.  The Data Acquisition System should be halisea desk made of steel sheet.

ix.  SCADA shall provide following data at a-55 minute interval.

a. Power at 33 kV ABT meter at switchyard
b. Ambient temperature near array field.

c. Wind Speed

d. AC and DC side Power of each inverter
e. Solar irradiation/isolation

f. Voltage of the HT Side

X. Any other parameter considered necessary by supplier based on current prudent
practice

Xi.  SCADA shall provide 15 minute daily, monthly and annual average of following
parameters:

1 Exported Energy to grid at 33 kV
1 Energy of each inverter

1 Solar Radiation

1 Temperature

xii.  The SCADA server PC shall be of Industrial type, rugged & robust in nature to
operate in a hostile environment. TinelustrialPC shall have minimum Intel Core i5
processor having 2  TB HDD with 8 GB RAM. The PC shallalsohae 420 TFT
Color monitor, DVD Drive with Writer, USB drive, Scroll Mouse and UPS for 4

hours Power back up.
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Xiii .

Xiv.

XV.

The printer shall be of industrial type, rugged & robust in nature and of reputed make.
The printer shall be equipped for printing, scanning, capgind faxfor A4 & Legal
paper size

String Monitoring System String Monitoring System designed exclusively for

parallel connection of the photovoltaic field strings, allowing for protection in the case
of breakdown & monitoring the entire photovoltaicldieby means of the following
checks.

1 Reading the string currents (10 channels available)

1 Reading the total voltage of the field

1 Checking the fuses positioned in the system, to protect the photovoltaic panels.
1 Checking the state of the internal protection againstwevkages.

1 Should be very low power consumption.

a. Monitoring of various parameters at string level should be made possible in the main

b.

control room at site by installing the suitable string monigrsystem any fault at

string level could be recognizable by that system.

A provision should be present for remote monitoring of the power plant at string

detail over the web.

The Contractor shall provide tdREDA the detailed specifications, and all

admnistrative rights/ privileges/ passwords to the string monitoring system.
Weather Station and Data logger

Contractor shall provide the data over remote -a@tver with rights to controbr
modify the same through appropriate arrangements.

Contractor shalprovide necessary licensed software and hardware solution to offer
monitoring of electrical parameters of grid and solar generator monitored at individual
string level over remote web server. The Contractor shall provide all necessary
accessories like pav supply, connection cords, sensors, active SIM card with
appropriate data plan etc. so as to make the system complete in all respect.

The cost of data plan during the project and O&M shall be borne by the Contractor.
At the end of the O&M, the same shiadl transferred tREDAat no extra cost.

It shall also have local data logging and communication through Bluetooth / Wi Fi

and Ethernet portlardwire connection with Ethernet port is also acceptable.

(Sign and Seal of Bidder) Pagel29of 251




G¢SYRSNI F2NJ 583A3ys 9yIAYSSNAYyI:Z t NBOdzNBYSy i -«
Operation & Maintenance For Ten (10) Years of 2 MW &@hneted Canatop Solar Photovoltaic Power
tfFyd G {A1ARANR Rek Md TONREDA/GARALXQRABVK | NJ K I

e. The Remote Monitoring System shall be capable dasuiag maximuni minimum
temperature, rainfall, wind gusts and UV radiation. The enclosure shall be IP65 for
outdoor installation.

f. The Remote Monitoring System shall have capability to log and send data from
weather sensors.

g. The data shall be availalfier every minimum 15 minutes interval.

h. The system shall have sufficient internal memory storage to retain data for one
complete year and shall have provision of expanding memory through external
memory card / USB drive.

i. The system shall be able to comruate wirelessly in a close proximity

J. The Contractor shall provide to the Company the detailed specifications, and all
administrative rights/ privileges / passwords to the string monitoring system.

k. The Contractor shall provide following measuring instruteenith all necessary
software & hardware compatible with the Data logging and web based monitoring
systemReliable sensors for solar insolation, temperature & other weather & electrical
parameters are to be supplied with data logger unit.

i. Pyranometer: The Contractor shall provide two no. of pyranometers for
measuring incident global solar radiation, one each on the horizontal surface
and in the same orientation (inclination and azimuth) as the photovoltaic
modules. The pyranometers shall have followingc#pations mentioned in

Error! Reference source not found.

Table 5-15 Specification of Pyranometers

. Particulars Specification
1 Class Il
2 Spectral Response 0.31 to 2.8 micron
3 Sensitivity Approx. 9 micro- volt/w/m2
4 Time response (95%) Max 15 sec.
5 Non-linearity +0.5%
6 Temperature Response 2%
7 Temperature Response Max +2%
8 Tilt error +0.5%.
9 Zero offset thermal radiation +7 w/m2
10 Zero offset temperature change  £2 w/m2
11 Operating temperature range - 40 deg. to +80 deg.
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12 Uncertainty (95%  confidence Hourly- Max-3%
Level)

13 Daily- Max -2%

14 Non-stability Max +0.8%

15 Resolution Min + /-1 W/m2

16 Input Power for Instrument & 230 VAC (If required)
Peripherals

17 Output Signal Analogue form which g

compatible with the data

ii. Temperature SensorThe Contractor shall provide suitable nos. of RTD type

temperaturesensors with required weather shield as per Indian Standards, so as to
individually and simultaneously measure both, ambient temperature, and module
temperature. To measure module temperature, the temperature sensors shall be located
on the back of represtative modules and on front glass surfdéare must be taken

to ensure that the temperature of the cell in front of the sensor is not substantially
altered due to the presence of the sensstrument shall have a range -&°C to

60°C.

iii. Anemometer and Wd Vane The Contractorshall provide double cup anemometer

on tubular type made up of hot dipped Galvanized Iron. Velocity range6spta’s,
accuracy limit of 0.1 m/s. the anemometer shall have valid calibration certificates
which should be produced ding one month of the installation.

iv.  Each instrument shall be supplied with necessary cables. Calibration certificate with
calibration traceability to World Radiation Reference (WRR) or World Radiation
Centre (WRC) shall be furnished along with the equipmé&hé signal cable length
shall not exceed 20m. Bidder shall provide Instrument manual in hard and soft form.

v. The data acquisition system shall measure, continuously record power at PV module
ambient temperature near array field, cell temperature, winatiygl AC and DC
(string level) side power of each invertpgwer characteristics of the HT side, fault

messages, alarms etc. in Indian Standard Time.
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Vi.

Vil

viil .

X.

All data shall be recorded chronologically date wise. The data file should be MS
Excel compatible. Theada logger shall have internal reliable battery backup and data

storage capacity to record all sorts of data simultaneously round the clock. All data
shall be stored in a common work sheet chronologically. Representation of monitored
data in graphics moder in tabulation form. All instantaneous data can be shown in

the Computer Screen.

Provision should be available for Remote Monitoring and Data Retrieval over web
server. Moreover, Successful Bidder shall also provide one no. of PC with required
hardwareand licensed copies of software to make it fully functional for normal

operation and data logging through Bluetooth / Wi Fi / RS port from the site.

The Bill of Materials associated with the equipment must clearly indicate especially

the details about tHeC and other accessories.

The Data Acquisition System should be housed in appropriate enclosure to sustain
outdoor environment as per generation design guidelines laid for enclosures. The
same shall have provision of locking the same to preuaauthorized operation.
Remote Monitoring System (RMS) shall provide following data at a 15 minute

interval.

Power, Current and Voltage at individual solar PV strings (Instantaneous)

=

Ambient temperature near array field, cell temperature measured atenfiaohil
and back surface

Wind Speed

Cumulative AC and DC side Power of each inverter

Cumulative AC and DC energy of each inverter

Solar irradiation/isolation over horizontal andglane of the module

= =2 =/ A4 -

Voltage, frequency and other important electrical parameters etc. in the local
grid.
1 Any other parameter considered necessary by supplier based on current prudent
practice
All data shall be recorded chronologically date wise. The data file should be MS

Excel compatible. The data logger shall have internal reliable battery backup and data
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Xi.

Xii .

Xiii .

Xiv.

XV.

storage capacity to record all sorts of data simultaneously round the clock. All data
shall be stored in a common work sheet chronologically. Representation of monitored
data should be in graphics mode or in tabulation form. All instantaneous data should

be shown in the Computer Screen.

RMS shall have feature to be integrated with the local system as well remotely via the
web using either a standard modem or a GSM/WIFI modée Bidder shall provide
compatible software and hardware so that data can be transmitted via Standard
modem.

RMS shall be provided with independent solar PV based power supply along with
maintenance free battery having 3 days autonomy.

The RMS shall b compatible to the requirements for measuring and reporting the
performanceratio of the power plant.

The contractor shall provide all administrative rights/ privileges/ passwords of the
RMS system tdREDA

The Bidder shall submit the data sheet withhtecal specifications of the RMS
system in the Bid.

5.2.32 Testing Instruments for Electrical & Electronic:

The Contractor shall also provide required set of onsite testing instruments/equipment
viz. earth resistance tester, rheostats, insulation tester, nii#sneclamp meters,
CRO, Function Generator, Transformer oil BDV kit, Relay testing kit, {réch

thermal imaging hand held temperature meter, inverter testing kit etc.

5.2.33 Electronic LED Display Board:

The Contractor shall provide an electronic LED Displaard that can display the
Solar PV plant parameters like total generation till date, daily generation,
instantaneous generation, insam@&ous frequency, etc. The LED display board has to
be erected at a height of 8 feet above ground level and shoulegbeslaough to be

read from a distance. The LED display board is to be placed between the Control
Room and the main gate, the exact location of which will be provided by the

Company/ Consultant after award of the project.

Pixel pitch 16.0 mm
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v}

Brightness 6,500 nits
LED configuration DIP/ Equivalent
Pixel density 3,906/sgm
363/sqft
Viewing angle H: 140 degrees
V:-45/+15 degrees
Contrast ratio 2,000:1
Lifetime 80,000 hrs
Power consumption Typical: 220W/sgm; 20W/sqft
Max: 480W/sgm; 45W/sqft
Processing 16 bit/color
Refresh rate 4,800 Hz
Operating temperature -20/+50 degrees Celciugt/+122 degrees Fahrenheit
IP rating IP 65/54
Tile size (WxHxD) inmm 1,024 x 1,024 x 212 mm / 40.3 x 40.3 x 8.3 inches
Serviceability Front or back
Certifications CE, UL/ETL, FCC, CB/CEBEC, TUV GS, CCC, RoHs, WEEL

5.2.34 CCTV Camera System

The Contractor shall provide IP Based CCTV Camera for the Monitoring of Control Room,

Plant Perimeter, Boundary, Entry Bxit Gates complete in all respect including necessary
Camer a, NVR, Switch, Active & Passive Compor
Minimum 08 Nos. of CCTV Camera of various Indoor / Outdoor with Night Vision

Camera to install

IP CAMERA @ ENTRANCE / EXIT AREA OF PREMISES

. o

NETWORK SWITCH

NETWORK VIDEO RECORDER

Mdnitoring PC & Device

i. Camera Specification (Outdoor) :
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1/3" CMOS HD sensor, Out Door Bullet H.264 Compressigdnmega Pixels CMOS,
3DNR,The highest resolution can be up to 1920 x 1080 Low Lux, DWDR, Spport Voice talk,
1CH Audio in/ICH Audio Out, Mobile P2P Viewing, Support ProtocalPT UDP, IP,
HTTP, FTP, SMTP, DHCP, DNS ,ARP, ICMP, PORZ,P and RTSP, Support ONVIF 2.0,
Lens 2.812mm Megapixel lens @mm lens optional),IR Distance: 28B0m, POE
(802.3af). Support ROI function, Budin Micro SD/SDHC/SDXC card slot, Ingress
Protecton level: IP66, Video Bit Rate 32 Kbp$8 Mbps, Audio Compression
G.711/G.722.1/G.726/MP2L2,Dual Stream, BLC, ROl STANDARD: ONVIF, PSIA, CGI,
ISAPI ,Operating Conditions30 °Ci 60 °C ¢22 °Fi 140 °F).

ii. Camera Specification (Indoor) :

1/3" CMOS HD sensoindoor Dome fix Lens H.264 Compressidn3 mega Pixels CMOS,
3DNR,The highest resolution can be up to 1280x960,Shutter Speed: 1/3 s to 1/100,000s,
Min. Illlumination:0.01Lux @ (F1.2, AGC ON) ,0 Lux with IR 0.028 Lux @ (F2.0, AGC
ON) ,0 Lux with IR, Video Bi Rate 32 Kbps 8 Mbps, Support Protocal: TCP, UDP, IP,
HTTP, FTP, SMTP, DHCP, DNS, ARP, ICMP, POP3, NTP and RTSP, Support ONVIF 2.0,
Lens 3.6mm 1.3Mega Pixel Lens SD, 3DNR;WDR, Motion Detection, Privacy Mask,
24pcs LED,20m IR distance, POE(802.3&)pport Dual stream , Impact protection : IK10,
operating condition, Support ROI, BLC, Standard : ONVIF, PSIA, CGlI, ISARBge
Settings: Rotate mode, Saturation, Brightness, Contrast adjustable by client software or web

browser , H.264 Type: Baseline Atef Main Profile.

iii. CCTV Cameras along with monitoring stations (sufficient humbers) and all other
accessories required for its proper operation must be installed to have complete

coverage of following areas
a) Main entry: Covering all the entry/exit 24 hrs,
b) Control Rooms: Covering Entry/Exit and activities within Control Rooms.

iv.  Contractor has to propose the locations and number of cameras required for the Plant
during bidding, however | i sededisidn on number of cameras shall be farad

guantity shall b max upto 1@umbers

V.  Monitoring stations of the CCTV Network shall be installed in Main Control Room.
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vi. The CCTV system shall be designed as a standalone IP based network architecture.
System shall use video signals from different cameras at definedblosgbrocess the
video signals for viewing on monitors at control room and simultaneously record all

video streams using latest compression techniques.

vii.  Camera shall be colour, suitable for day and night surveillance (even under complete

darkness) and netwocompatible.

viii. It shall be possible to control all cameras i.e., PTZ auto/ manual focus, selection of pre
sets, video tour selection etc. The software shall support flexible 1/2/4 windows split

screen display mode or scroll mode on the display monitdiveowideo.
ix.  The system shall support video analytics in respect of the following:
a) Video motion detection
b) Object tracking
c) Object classification

X. Camera server shall be provided with sufficient storage space to storage recordings of
all cameras at HD mode far period of 15 days. All recordings shall have camera ID,

location, date and time of recording.

5.2.35 Fire Alarm System

The contractor shall provide Fire Alarm System for LCT, MCR & Control Room as per local

CFO6s guideline.
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Fire Alarm Panel :IntegratedFire Detection, Alarm and Control System with Voice
Evacuation (EVAC) of UL listed Microprocessor based networkable analogue addressable
Main Fire Alarm Control having requirddop capacity, each loop having capacity of 159
addressable detectors and 15®drassable devices. Panel capacity can be expanded to
additional loops by addition of modules or integrating multiple panels. Panel costs to include
power supply, 24VDC power supply automatic battery charger, 24 volts sealed lead acid
batteries sufficientor 24 hours normal working and then be capable of operating the system
for 2 hours during emergency conditions. The system should be complete wifhiarsty
programming and configuration tools, front panel operating with a full QWERTY keypad and
alphaaumeric 640 character LCD display. The Panel as well as detectors and devices shall be
UL 9th edition Approved/Listed and in conformance with international standards such as
NFPA 72 2010 edition National Fire Alarm and Signalling Code for Human Life Safegy
complete system as a solution must be supplied from the same make/OEM manufacturer
components conforming to these standards. The panel shall have the capability to integrate

with SCADA on open protocol.

Smoke DetectorAnalog Addressable MuHCriteria Sensing Type Detector Heat Detector
as per application must b@th mounting based LED, Address Switch inclusive of detector
base and complete as requirAtl.Detectors must b&JL Listed& FM Approved.

Sounder UL Listed Directional Sounders with02hz to 20 khz operating frequency with

minimum 8 distinct sound patterns to indicate corridors, Exit doors, Move upward, move
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