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2. The Agreement shall be signed on all the pages by the authorised representatives of each of the
partners and should invariably be witnessed.

Form F-18

FORMAT FOR CONSORTIUM AGREEMENT

(To be stamped in accordance with Stamp Act, the Non-Judicial Stamp Paper of Appropriate Value
should be in the name of the Consortium)

THIS JOINT DEED OF UNDERTAKING executed on this.......... day of.......... Two Thousand
and............... DY a company incorporated under the
laws of ...l and having its Registered Office at ............c.cccce... (hereinafter called the "Party
No.1" which expression shall include its successors & executors) and Mis............... a company
incorporated underthelawsof ......................... and having its Registered Office at
...................... (hereinafter called the "Party No.2" which expression shall include its successors &
executors)and M/s.. . ..... ... . L a Company incorporated under the laws of ...................
and having its Registered Office at ................ (hereinafter called the "Party No.3" which
expression shall include its successors & executors) for the purpose of making a bid and entering into a
contract [hereinafter called the "Contract" {in case of award)] against the Tender No.................... for......
(insert name of the package alongwith project name) ............... of Solar Energy Corporation of India
Limited, a Company incorporated under the Companies Act of 2013 having its registered office at D-3, 1%
Floor, Wing-A, Prius Platinum Building, District Centre, Saket, New Delhi-110017 (hereinafter called the
"Employer").

WHEREAS the Party No.1, Party No.2 and Party No.3 have entered into an Agreement dated................

AND WHEREAS the Employer invited bids as per the above-mentioned Specification for the design,
manufacture, supply, erection, testing and commissioning including O & M of Equipment/ Materials

stipulated in the Tender Documents under ...... (insert name of the package alongwith project name)
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AND WHEREAS Clause 2, Section-ITB and BDS (documents establishing the Qualification of Bidder) &
Qualification Criteria in Annexure to BDS forming part of the Tender Documents, inter-alia stipulates that an
Undertaking of two or more qualified manufacturers as partners, meeting the requirements of Qualification
Criteria in Annexure to BDS, as applicable may bid, provided, the Consortium fulfills all other requirements
under Qualification Criteria in Annexure to BDS and in such a case, the Bid Forms shall be signed by all the
partners so as to legally bind all the Partners of the Consortium, who will be jointly and severally liable to
perform the Contract and all obligations hereunder.

The above clause further states that this Undertaking shall be attached to the bid and the Contract
Performance Security will be as per the format F-9 enclosed with the Tender Documents without any
restrictions or liability for either party.

AND WHEREAS the bid is being submitted to the Employer vide proposal No...................... dated..........
by Party No.1 based on this Undertaking between all the parties; under these presents and the bid in
accordance with the requirements of Clause 2, Section-ITB and BDS (documents establishing the
Qualification of Bidder) & Qualification Criteria in Annexure to BDS, has been signed by all the parties.

NOW THIS UNDERTAKING WITNESSETH AS UNDER:

In consideration of the above premises and agreements all the parties of this Deed of Undertaking do hereby
declare and undertake:

1. In requirement of the award of the Contract by the Employer to the Consortium Partners, we, the
Parties do hereby undertake that M/s......... the Party No.1, shall act as Lead Partner and further
declare and confirm that we the parties to the Consortium shall jointly and severally be bound unto
the Employer for the successful performance of the Contract and shall be fully responsible for the
design, manufacture, supply and successful performance of the equipment in accordance with the
Contract:

2. In case of any breach or default of the said Contract by any of the parties to the Consortium, the
party(ies) do hereby undertake to be fully responsible for the successful performance of the Contract
and to carry out all the obligations and responsibilities under the Contract in accordance with the
requirements of the Contract.

3. Further, if the Employer suffers any loss or damage on account of any breach in the Contract or any
shortfall in the performance of the equipment in meeting the performances guaranteed as per the
specification in terms of the Contract, the Party(ies) of these presents undertake to promptly make
good such loss or damages caused to the Employer, on its demand without any demur. It shall not
be necessary or obligatory for the Employer to proceed against Lead Partner to these presents
before proceeding against or dealing with the other Party(ies), the Employer can proceed against
any of the parties who shall be jointly and severally liable for the performance and all other liabilities/
obligations under the Contract to the Employer.

4, The financial liability of the Parties of this Deed of Undertaking to the Employer, with respect to any
of the claims rising out of the performance or non-performance of the obligations set forth in this
Deed of Undertaking, read in conjunction with the relevant conditions of the Contract shall, however
not be limited in any way so as to restrict or limit the liabilities or obligations of any of the Parties of
this Deed of Undertaking.

5. It is expressly understood and agreed between the Parties to this Undertaking that the
responsibilities and obligations of each of the Parties shall be as delineated in Appendix - | (to be
suitably appended by the Parties alongwith this Undertaking in its bid) to this Deed of Undertaking.
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It is further undertaken by the parties that the above sharing of responsibilities and obligations shall
not in any way be a limitation of joint and several responsibilities of the Parties under the Contract.

6. It is also understood that this Undertaking is provided for the purposes of undertaking joint and
several liabilities of the partners to the Consortium for submission of the bid and performance of the
Contract and that this Undertaking shall not be deemed to give rise to any additional liabilities or
obligations, in any manner or any law, on any of the Parties to this Undertaking or on the Consortium,
other than the express provisions of the Contract.

7. This Undertaking shall be construed and interpreted in accordance with the provisions of the
Contract.
8. In case of an award of a Contract, we the parties to this Deed of Undertaking do hereby agree that

we shall be jointly and severally responsible for furnishing a Contract Performance Security from a
bank in favour of the Employer in the currency/ currencies of the Contract.

9. It is further agreed that this Deed of Undertaking shall be irrevocable and shall form an integral part
of the bid and shall continue to be enforceable till the Employer discharges the same or upon the
completion of the Contract in accordance with its provisions, whichever is earlier. It shall be effective
from the date first mentioned above for all purposes and intents.

IN WITNESS, WHEREOF, the Parties to this Deed of Undertaking have through their authorized
representatives executed these presents and affixed Common Seals of their companies, on the day, month
and year first mentioned above.

Common Sealof ..............coooeeieiniis For Lead Partner (Party No.-1)
has been affixed in my/ our For and on behalf of M/s
presence pursuantto Boardof Ll

Director’s Resolution dated ................

Name ...,
Designation ......................
(Signature of the authorized
Signature ..............ool representative)
WITNESS :
L
L
Common Seal of ..., For Party No.-2
has been affixed in my/our For and on behalf of
presence pursuant to Board of M/S..cooiiiiiien

Director's Resolution dated ................
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Name ... (Signature of the authorized
representative)

Designation ......................

Signature ...l

WITNESS :

L

L

Common Seal of ..o, For Party No.-3

has been affixed in my/ our For and on behalf of M/s.

presence pursuant to Boardof
Director’'s Resolution dated ................

Name ...
Designation ......................
(Signature of the authorized
Signature .............ooeel representative)
WITNESS :
L
O
Note
1. For the purpose of executing the Joint Deed of Undertaking, the non-judicial stamp papers of

appropriate value shall be purchased in the name of Consortium.

2. The Undertaking shall be signed on all the pages by the authorized representatives of each of the
partners and should invariably be witnessed.

. SAMPLE .
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Form F-18A

FORMAT FOR POWER OF ATTORNEY OF CONSORTIUM

AGREEMENT

(To be stamped in accordance with Stamp Act, the Non-Judicial Stamp Paper of Appropriate Value
should be in the name of the Consortium)

KNOW ALL MEN BY THESE PRESENTS THAT WE, the Partners whose details are given hereunder
................................................................................. have formed a Consortium under the laws of
............................................ and having our Registered Office(s)) Head Office(s) at
............................................... (hereinafter called the 'Consortium' which expression shall unless repugnant
to the context or meaning thereof, include its successors, administrators and assigns) acting through M/s
................................................................................. being the Partner in-charge do hereby constitute,
nominate and appoint M/S.........cccceiviiiiiiiiiiiniiee e, a Company incorporated under the laws of

and having its Registered/  Head Office  at
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........................................... as our duly constituted lawful Attorney (hereinafter called "Attorney" or
"Authorised Representative" or "Partner In-charge") to exercise all or any of the powers for and on behalf of
the Consortium in regard to Tender NO..........ccccovuvveeeeen. Package .......ccccccviiiiienennns the bids for which have
been invited by Solar Energy Corporation of India Limited, D-3, 1%t Floor, Wing-A, Prius Platinum Building,
District Centre, Saket, New Delhi-110017 (hereinafter called the 'Employer') to undertake the following acts:

i) To submit proposal and participate in the aforesaid Bid Specification of the Employer on behalf of
the "Consortium".

i) To negotiate with the Employer the terms and conditions for award of the Contract pursuant to the
aforesaid Bid and to sign the Contract with the Employer for and on behalf of the "Consortium".

iii) To do any other act or submit any document related to the above.

iv) To receive, accept and execute the Contract for and on behalf of the "Consortium".
It is clearly understood that the Partner In-charge (Lead Partner) shall ensure performance of the
Contract(s) and if one or more Partner fail to perform their respective portions of the Contract(s), the

same shall be deemed to be a default by all the Partners.

It is expressly understood that this Power of Attorney shall remain valid binding and irrevocabile till
completion of the Defect Liability Period in terms of the Contract.

The Consortium hereby agrees and undertakes to ratify and confirm all the whatsoever the said
Attorney/ Authorized Representatives/ Partner in-charge quotes in the bid, negotiates and signs the
Contract with the Employer and/or proposes to act on behalf of the Consortium by virtue of this
Power of Attorney and the same shall bind the Consortium as if done by itself.

IN WITNESS, THEREOF the Partners Constituting the Consortium as aforesaid have executed
these presents on this ........... day of ..., under the Common Seal(s) of their
Companies.

for and on behalf of the
Partners of Consortium

The Common Seal of the above Partners of the Consortium:

The Common Seal has been affixed there unto in the presence of:

WITNESS
1. SIGNALUE.....cceeeee e
NaME .o
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Designation ...

Occupation ... e,

Designation .........ccccooiiiiiiiiiiiieee e

Occupation ..........ooooeiiieeeeeeeeeee

For the purpose of executing the Agreement, the non-judicial stamp papers of appropriate value
shall be purchased in the name of Consortium.

The Agreement shall be signed on all the pages by the authorized representatives of each of the
partners and should invariably be witnessed.

with Land at Tamilnadu, India SECI/C&P/TD/2020/TN/50

Form F-19
e-BANKING FORMAT
(To be submitted on the Letter Head of the Bidder)
50 MW (AC) Solar PV Power Project Tender No % Signature of

Bidder
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1. Bidder/ Customer Name

2. Bidder/ Customer Code

3. Bidder/ Customer Address
4. Bidder/ Customer E-mail ID :

5. Particulars of Bank Account
a) Name of Bank :
b) Name of Branch
c¢) Branch Code
d) Address
e) Telephone Number
f) Type of Account
g) Account Number
h) RTGS IFSC Code
i) NEFT IFSC Code
j) 9 digit MICR code

I/ We hereby authorize Solar Energy Corporation of India Limited to release any amount due to me/ us in
the bank account as mentioned above. I/ We hereby declare that the particulars given above are correct

and complete. If the transaction is delayed or lost because of incomplete or incorrect information, we would
not hold the Solar Energy Corporation of India Limited responsible.

(Signature of Vendor/ Customer)

BANK CERTIFICATE

We certify that has an Account no. with us and we confirm that
the details given above are correct as per our records.

Bank stamp
Date (Signature of authorized officer of bank)
Form F-20
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PROFORMA OF BANK GUARANTEE FOR ADVANCE
PAYMENT

(To be stamped in accordance with Stamp Act, the Non-Judicial Stamp Paper of Appropriate Value
should be in the name of the issuing Bank)

Bank Guarantee NO.: ......ccooovvvvevveneenenss

Date: .
NOA/ Contract NO.........coeveviiriiieeiiiiieeeenn
............. [Name of Contract] .........................
To:
Solar Energy Corporation of India Limited
(A Government of India Enterprise)
D - 3, 1%t Floor, Wing - A, Prius Platinum Building
District Centre, Saket, New Delhi - 110 017
Dear Sir / Madam,
We refer to the Contract ("the Contract") signed on .............. (insert date of the Contract) ....... between you
and M/s ................ (Name of Contractor) .................. ,
(or)
vide notification of award issued on ....... (insert date of the notification of award) .... by you to M/s
................. (Name of Contractor) .................. having its Principal place of business at ............. (Address of
Contractor) ......ccccevvvvveveeeeeeeennn. and Registered Office at ............. (Registered address of Contractor)
........................................................................................ ("the Contractor") concerning .
(Indicate brief scope of Work) .........cccoeecvieeeernnnnne for the complete execution of the ...... (msert name of

Package alongwith name of the Project) .......

Whereas, in accordance with the terms of the said Contract, the Owner has agreed to pay or cause to be
paid to the Contractor an interest bearing Advance Payment against furnishing of an irrevocable bank
guarantee for an amountof ........................ (Amount in figures and words) ............... which is equal
to 110% of the amount of Advance Payment.

By this letter, we, the undersigned, ......... (insert name & address of the issuing bank) ......... , a Bank
(which expression shall include its successors, administrators, executors and assigns) organized under the
[aWS Of ..oooviiiiiiiie, and having its Registered/ Head Office at ........... (insert address of
registered office of the bank) .......... do hereby irrevocably guarantee repayment of ............. (Amount of
the bank guarantee in figures and words) ............... upon the first demand of the Employer without cavil
or argument in the event that the Contractor fails to commence or fulfill its obligations under the terms of the
said Contract for reasons whatsoever.

Provided always that the Bank's obligation shall be limited to the amount of this Bank guarantee or an
amount equal to the outstanding balance of the Advance Payment and the accrued interest on the Advance
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Guarantee has been issued.

[o) I (dd/mmlyy).

1. Our liability under this Bank Guarantee shall not exceed
[ (value in words) ].

2. This Bank Guarantee shall be valid upto

Payment, taking into account such amounts, which have been repaid by the Contractor from time to time in
accordance with the terms of payment of the said Contract, as certified by you.

This Guarantee shall remain in full force from the date upon which the said Advance Payment is received
by the Contractor up to sixty (60) days beyond the date on which the entire Advance Payment along with
the accrued interest if any due thereon has been fully adjusted in terms of the Contract i.e., up to sixty (60)
days beyond the date of Completion of the Facilities under the Contract. This Guarantee may be extended
from time to time, as may be desired by M/s Solar Energy Corporation of India Limited on whose behalf this

Any claims to be made under this Guarantee must be received by the Bank during its period of validity, i.e.
upto sixty (60) days beyond the date of Completion of the Facilities by the Employer i.e. upto and inclusive

Notwithstanding anything contained herein:

(value in figures)

(validity date)

3. We are liable to pay the guaranteed amount or any part thereof under this Bank Guarantee only & only
if we receive a written claim or demand on or before

(validity date)

For and on behalf of the Bank

[Signature of the authorised signatory(ies)]
Signature

Name

Designation

POA Number

Contact Number(s): Tel. Mobile

Fax Number

email

Common Seal of the Bank

Witness:
Signature
Name
Address
Contact Number(s): Tel. Mobile
. SAMPLE .
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email

Note:

1. For the purpose of executing the Bank Guarantee, the non-judicial stamp papers of appropriate
value shall be purchased in the name of Bank who issues the ‘Bank Guarantee’.

2. The Bank Guarantee shall be signed on all the pages by the Bank Authorities indicating their POA
nos. and should invariably be witnessed.
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Form F-22

LIST OF BANKS

(For Reference Purpose)

SBI AND ASSOCIATES

OTHER PUBLIC SECTOR BANKS

1. State Bank of India

. IDBI Bank Limited

2. State Bank of Indore

FOREIGN BANKS

1. Bank of America NA
2. Bank of Tokyo Mitsubishi UFJ Ltd.
3. BNP Paribas
4. Calyon Bank
5. Citi Bank N.A.
NATIONALISED BANKS 6. Deutsche Bank A.G
7. The HongKong and Shanghai Banking
1. Allahabad Bank Corpn. (HSBC) Ltd.
2. Andhra Bank 8. Standard Chartered Bank
3. Bank of India 9. Societe Generale
4. Bank of Maharashtra 10. Barclays Bank
5. Canara Bank 11. Royal Bank of Scotland (RBS)
6. Central Bank of India 12. Bank of Nova Scotia
7. Corporation Bank 13. Development Bank of Singapore (DBS)
8. Dena Bank 14. Credit Agricole Corporate and
Investment Bank
9. Indian Bank SCHEDULED PRIVATE BANKS

10. Indian Overseas Bank

. Federal Bank Limited

11. Oriental Bank of Commerce

. Kotak Mahindra Bank Limited

12. Punjab National Bank

. Axis Bank Limited

13. Punjab & Sind Bank

. ICICI Bank Limited

14. Syndicate Bank

. HDFC Bank Limited

15. Union Bank of India

. Yes Bank Limited

16. United Bank of India

. IDFC Bank Limited

17. UCO Bank

. Indusind Bank

18. Vijaya Bank

O OINOO|OIA|WIN|F

. Karur Vysya Bank

19. Bank of Baroda

10. South Indian Bank

11. RBL
. SAMPLE .
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Form F-23
SHAREHOLDING CERTIFICATE
(To be submitted on the Letter Head of the Bidder)
. Type and Number % of Equity Extent of Voting
Name of the Equity Holder of Shares Owned Holding Rights
Yours faithfully
(Signature and Stamp of Authorized Signatory of Bidder)
Name: ...,
Date: ..coooviiii
Place: .....cooiiiiiiiiin .
50 MW (AC) Solar PV Power Project Tender No % Signature of
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(Signature and Stamp of Company Secretary/ Director/ Chartered Accountant)

Form F-24

POWER OF ATTORNEY FOR BIDDING COMPANY

(To be stamped in accordance with Stamp Act, the Non-Judicial Stamp Paper of Appropriate Value
should be in the name of the Bidder)

Know all men by these presents, We ..., (name and address of
the registered office of the Bidding Company as applicable) do hereby constitute, appoint and authorize
Mr/Ms. ..o, (name & residential address) who is presently employed with us and
holding the position of ... as our true and lawful attorney, to do in our name
and on our behalf, all such acts, deeds and things necessary in connection with or incidental to submission
of our Bid for ..........cccl (insert details of Tender) in response to the Tender No
....................................... dated .............. issued by Solar Energy Corporation of India Limited (SECI),

New Delhi including signing and submission of the Bid and all other documents related to the Bid, including
but not limited to undertakings, letters, certificates, acceptances, clarifications, guarantees or any other
document which the SECI may require us to submit. The aforesaid Attorney is further authorized for making
representations to the Solar Energy Corporation of India Limited, New Delhi and providing information/
responses to SECI, New Delhi representing us in all matters before SECI, New Delhi and generally dealing
with SECI, New Delhi in all matters in connection with Bid till the completion of the bidding process as per
the terms of the above mentioned Tender.

We hereby agree to ratify all acts, deeds and things done by our said attorney pursuant to this Power of
Attorney and that all acts, deeds and things done by our aforesaid attorney shall be binding on us and shall
always be deemed to have been done by us.

All the terms used herein but not defined shall have the meaning ascribed to such terms under the Tender.
Signed by the within named

........................................................ (Insert the name of the executant company)

through the hand of

ML, e

duly authorized by the Board to issue such Power of Attorney

Dated this ........cccccvvveiiiiiiiireens dayof ......cocvevnenenen.
Accepted
. SAMPLE .
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Signature of Attorney

Attested

(Signature of the executant)

in this regard.

duly passed by the Company.

WITNESS

L e
(Signature)
Name........ccoeveiiiiiiiiiicnenen
Designation .....................

2
(Signature)
Name........ocoeiiiiiiiiniiecenee
Designation .....................

Notes:

(Name, designation and address of the Attorney)

(Name, designation and address of the executant)

The mode of execution of the power of attorney should be in accordance with the procedure, if any, laid
down by the applicable law and the charter documents of the executant(s) and the same should be under
common seal of the executant affixed in accordance with the applicable procedure. Further, the person
whose signatures are to be provided on the power of attorney shall be duly authorized by the executant(s)

The person authorized under this Power of Attorney, in the case of the Bidding Company/ Lead Member
being a public company, or a private company which is a subsidiary of a public company, in terms of the
Companies Act, 1956, with a paid-up share capital of more than Indian Rupees Five Crores, should be the
Managing Director/ Whole Time Director/ Manager appointed under section 269 of the Companies Act,
1956. In all other cases the person authorized should be a director duly authorized by a board resolution

50 MW (AC) Solar PV Power Project
with Land at Tamilnadu, India

Tender No
SECI/C&P/TD/2020/TN/50

SAMPLE
EFORMS
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Also, wherever required, the executant(s) should submit for verification the extract of the chartered
documents and documents such as a Board resolution/ power of attorney, in favour of the person executing

this power of attorney for delegation of power hereunder on behalf of the executant(s).

SAMPLE
EFORMS
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SECTION - VIII

SCHEDULE OF
RATES (SOR)

50 MW (AC) Solar PV Power Project with
Land at Tamilnadu, India

Tender No
SECI/C&P/TD/2020/TN/50

SOR
Page 1 of 3
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of Bidder
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1. Bidders are required to quote for the Total Contract Price on Lumpsum basis in
cognizance with the Tender Terms & Conditions.

2. Bidder’s quoted prices shall be strictly as per various Formats included under this Section [i.e.
Section-VIIl, Schedule of Rates (SOR)]. Bidder shall quote Lumpsum (LS) Price for the entire
scope of work including Design, Engineering, Manufacture, Supply, Storage, Civil Work,
Erection, Testing & Commissioning as per the Technical Specifications (TS) as defined under
Section-VII.

3. All the Columns of quoted items in the Schedule of Rates including currency must be filled with
required information, as applicable.

4. Bidder must quote the price in enclosed SOR formats only. The formats shall not be changed
and/ or retyped.

5. Bidder to note that breakup of Lumpsum price is to be provided for assessment of Evaluated
Bid Value (EBV), however total price payable under the Contract shall be restricted to the
Lumpsum Price/ Contract Price only.

6. The Lumpsum Price shall be considered as Total Contract Price which Owner agrees to pay
and the Contractor agrees to accept as full compensation for the Contractor’s full performance
of the Work in accordance with the provisions of the Contract Documents. Contract Price shall
not be subjected to any adjustment except in case of Change Order or Statutory Variations in
accordance with the provisions of the Contract.

7. The price quoted shall be Lumpsum price on Turnkey basis. Unless the basic parameter
changes or additional/ extra requirements are made, total payments to be made to the
contractor shall be limited to Lumpsum price indicated, irrespective of the progressive payments
made during execution based on the split up of price.

8. Obligation of the Contractor is not limited to the quantities that the Contractor may either indicate
in the Schedule of Breakup of Lumpsum Prices along with his bid or in further detailed break of
Lumpsum prices furnished along with the bid or after award of work. Contractor shall carry entire
scope of work/ supplies as detailed in various sections/ volumes of the Tender Document within
the quoted Lumpsum Price (Contract Price).

9. Lumpsum Prices quoted by the Bidder shall include cost of any other supplies/ work(s) not
specifically mentioned in the Bidding Document but necessary for the efficient, trouble free
commissioning & operation of the Plant and to make this package job complete. Quoted price
are FIRM and fixed till complete execution of the entire order. Also variation on account of
Foreign Exchange rate is not to be payable extra.

10. Spares for start-up/ commissioning and mandatory spares required are in Contractor's Scope
and deemed included in the quoted Lumpsum Prices.

11. Bidder shall furnish following Forms of Schedule of Rates: -

a) SOR -1 isthe Schedule and Breakup of Lump sum Price (Supply, Service and NPV of O&M) of the
Tender. SOR -2 comprises of the yearly Breakup of the NPV of O&M price for 10 years period.

b) Details of Goods & Service Tax (GST) as included in SOR-1

50 MW (AC) Solar PV Power Project with Tender No SOR Signature
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c) Prices shall be considered for evaluation on NPV basis as per Evaluation Methodology
Specified in Section Il ITB of the Tender Document.

12. INR = Indian Rupees

13. Bidder confirms that he has noted the contents of the Preamble to the Schedule of Rates,
Schedule of Rate, Bid Document and quoted his Prices accordingly without any deviation.

14. O & M Charges on YoY basis must be equal or in ascending order only.
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SOR-1

PRICES (INR)

SI. No. Description of Item Quantity (Ls) - - - - -
Unit Ex works Price Total Ex works Price Total value of Applicable | % of GST applied Total Price including GST
(Excluding GST) (Excluding GST) GST (in figures) (Ex 5%, 18% etc) 9
1 2 3 4 5=3*4 6 7 8=5+6
A - SUPPLY - 40 MW (AC) Solar PV Project with Land
1 Supply of PV Modules as specified in the Tender Documents 1 INR 0.00 INR 0.00
2 Supply of Inverters as specified in the Tender Document_s 1 INR 0.00 INR 0.00
3 Supply of Inverter Transformer as specified in the Tender Documents 1 INR 0.00 INR 0.00
4 Supply of Panels & Switchgears as specified in the Tender Documents 1 INR 0.00 INR 0.00
5 gupply of Module Mounting Structure as specified in the Tender 1 INR 0.00 INR 0.00
ocuments
o

6 Spare Modules (As Mandatory Spares, 0.50% of total supply of solar 1 INR 0.00 INR 0.00

modul_es)
7 IMgndatory Spares excluding Modules 1 INR 0.00 INR 0.00
8 Cables (All DC, LT & HT) 1 INR 0.00 INR 0.00
9 \Weather Monitoring St_ation 1 INR 0.00 INR 0.00

Manufacture & Supply of Balance of System including all Equipments,
10 Materials, Spares, Accessories, Safety & Fire Fighting System etc. 1 INR 0.00 INR 0.00

excluding in above Solar Part supply and any other Supplies specified in
the Tender Documents

Total Price of Land offered by the Bidder to be transferred in favour of
the Employer, Charges related to Developed Infrastructure (if any), all
fees / charges towards infrastructure development, application,
approvals, clearances, registration fees, documentation fee, Stamp Duty
and / or other expenditure incurred upto the execution of Sale Deed in
11 |favour of the Employer shall be quoted here. This rate or prices quoted 108 INR 0.00 INR 0.00
shall also be inclusive of all applicable Taxes, Duties and Levies payable,
as of Seven (7) days prior to the date of submission of Price Bid and
Employer shall not bear responsibility of the same. Only fixed cost of land
(private land ) is to be quoted in this schedule.. The quantity of land
mentioned here is in Acres.

Sub Total - A INR 0.00 INR 0.00 INR 0.00
B - SERVICES - 40 MW (AC) Solar PV Project with Land
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SOR-1

PRICES (INR)
SI. No. Description of Item Quantity (Ls) - - - - -
Unit Ex works Price Total Ex works Price Total value of Applicable | % of GST applied Total Price including GST
(Excluding GST) (Excluding GST) GST (in figures) (Ex 5%, 18% etc) 9
1 2 3 4 5=3*4 6 7 8=5+6
12 gzght & Insurance including Loading, Unloading, Storage, Handling at 1 INR 0.00 INR 0.00
Design, Engineering, Installation, Erection, Testing and Commissioning
13 including Performance Testing in respect of all the Equipments Supplied 1 INR 0.00 INR 0.00
and any other Services Specified in the Tender Documents
Site preparation, Civil and allied works including construction of
14 Trenches, Module Mounting Structure, foundations, etc of all the 1 INR 0.00 INR 0.00
Equipment_s Supplied.
Sub Total - B INR 0.00 INR 0.00 INR 0.00
C - OPERATION & MAINTENANCE - 40 MW (AC) Solar PV Project with Land
Bidder to mention here the NPV of O&M amount for total 10 years in
CELL NO 1 27 only which should match with the NPV of O&M amount
for total 10 years in CELL NO | 22 of SOR 2.
oo 1 INR 0.00
In case of any varaiation the NPV of O&M amount for
total 10 years mentioned at CELL NO | 22 of SOR 2 will
be considered for evaluation purpose.
| Sub Total -C INR 0.00
EVALUATED BID VALUE (EBV) (A+B+C) - For 40 MW INR 0.00
AC) Solar PV Project with Land i

PRICES (INR)
SI. No. Description of Item Quantity (Ls) - - - - -
Unit Ex works Price Total Ex works Price Total value of Applicable | % of GST applied Total Price including GST
(Excluding GST) (Excluding GST) GST (in figures) (Ex 5%, 18% etc) 9
1 2 3 4 5=3*4 6 7 8=5+6
D - SUPPLY - 10 MW (AC) Solar PV Project with AgroPV with Land

16 Supply of PV Modules as seecified in the Tender Document_s 1 INR 0.00 INR 0.00
17 Supply of Inverters as specified in the Tender Documents 1 INR 0.00 INR 0.00
18 Supply of Inverter Transformer as specified in the Tender Documents 1 INR 0.00 INR 0.00
19 |Supply of Panels & Switchgears as specified in the Tender Documents 1 INR 0.00 INR 0.00
20 Supply of Module Mounting Structure as specified in the Tender 1 INR 0.00 INR 0.00

Documents

o

21 Spare Modules (As Mandatory Spares, 0.50% of total supply of solar 1 INR 0.00 INR 0.00

modul_es)
22 Mandatory Spares excluding Modules 1 INR 0.00 INR 0.00
23 ICabIes (All DC, LT & HT) 1 INR 0.00 INR 0.00
24 JWeather Monitoring Station 1 INR 0.00 INR 0.00

Manufacture & Supply of Balance of System including all Equipments,

Materials, Spares, Accessories, Safety & Fire Fighting System etc.
2 excluding in above Solar Part supply and any other Supplies specified in 1 INR 0.00 INR 0.00

the Tender Documents
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SOR-1

PRICES (INR)

SI. No. Description of Item Quantity (Ls)

Unit Ex works Price Total Ex works Price Total value of Applicable | % of GST applied Total Price including GST
(Excluding GST) (Excluding GST) GST (in figures) (Ex 5%, 18% etc) 9
1 2 3 4 5=3*4 6 7 8=5+6

Total Price of Land offered by the Bidder to be transferred in favour of
the Employer, Charges related to Developed Infrastructure (if any), all
fees / charges towards infrastructure development, application,
approvals, clearances, registration fees, documentation fee, Stamp Duty
and / or other expenditure incurred upto the execution of Sale Deed in
26  |favour of the Employer shall be quoted here. This rate or prices quoted 36 INR 0.00 INR 0.00
shall also be inclusive of all applicable Taxes, Duties and Levies payable,
as of Seven (7) days prior to the date of submission of Price Bid and
Employer shall not bear responsibility of the same. Only fixed cost of land
(private land ) is to be quoted in this schedule.. The quantity of land
mentioned here is in Acres.

Sub Total - D INR 0.00 INR 0.00 INR 0.00
E - SERVICES-10 MW (AC) Solar PV Project with AgroPV with Land

1 INR 0.00 INR 0.00

Freight & Insurance including Loading, Unloading, Storage, Handling at

27 |Sie

Design, Engineering, Installation, Erection, Testing and Commissioning
28 including Performance Testing in respect of all the Equipments Supplied 1 INR 0.00 INR 0.00
and any other Services Specified in the Tender Documents

Site preparation, Civil and allied works including construction of
29 Trenches, Module Mounting Structure, foundations, etc of all the 1 INR 0.00 INR 0.00
Equipment_s Supplied.

Sub Total - E INR 0.00 INR 0.00 INR 0.00
F - OPERATION & MAINTENANCE- 10 MW (AC) Solar PV Project with AgroPV with Land

Bidder to mention here the NPV of O&M amount for total 10 years in
CELL NO 1 55 only which should match with the NPV of O&M amount
for total 10 years in CELL NO 143 of SOR 2.

30 oo 1 INR 0.00
In case of any varaiation the NPV of O&M amount for
total 10 years mentioned at CELL NO | 43 of SOR 2 will

be considered for evaluation purpose.

Sub Total - F INR 0.00

EVALUATED BID VALUE (EBV) (D+E+F) - For 10 MW
(AC) Solar PV Project with AgroPV with Land

INR 0.00

TOTAL EVALUATED BID VALUE (EBV)
(A+B+C+D+E+F) - For total 50 MW (AC) (40+10)Solar INR 0.00
|PV Project with with Land

NOTES
1 O & M Charges on YoY basis must be in equal or in ascending order only.
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SOR-2

AC) Solar PV Project with Land

PRICES (INR)
Sl. No. Description of tem Year Yearly O&M Price ApT(I)i::azilt:II:Il(l;eS$f(in Yearly O&M Price | Present Value Factor NPV of O&M Price
(Excluding GST) P y including GST (PVF)
figures)
1 2 3 4 5 6=4+5 7 =6* PVF
OPERATION & MAINTENANCE - 40 MW (AC) Solar PV Project with Land

Operation and Maintenance of the Solar PV Project for I I

1 FIRST YEAR 1 INR 0.00 INR 0.00 0.921 INR 0.00
Operation and Maintenance of the Solar PV Project for I I

2 SECOND YEAR 2 INR 0.00 INR 0.00 0.848 INR 0.00
Operation and Maintenance of the Solar PV Project for I I

3 THIRD YEAR 3 INR 0.00 INR 0.00 0.781 INR 0.00
Operation and Maintenance of the Solar PV Project for I I

4 lFourTH YEAR 4 INR 0.00 INR 0.00 0.719 INR 0.00
Operation and Maintenance of the Solar PV Project for I I

5 FIFTH YEAR 5 INR 0.00 INR 0.00 0.662 INR 0.00
Operation and Maintenance of the Solar PV Project for I I

6 SIXTH YEAR 6 INR 0.00 INR 0.00 0.609 INR 0.00
Operation and Maintenance of the Solar PV Project for I I

7 SEVENTH YEAR 7 INR 0.00 INR 0.00 0.561 INR 0.00
Operation and Maintenance of the Solar PV Project for I I

8 leicHTH YEAR 8 INR 0.00 INR 0.00 0.516 INR 0.00
Operation and Maintenance of the Solar PV Project for I I

9 NINTH YEAR 9 INR 0.00 INR 0.00 0.476 INR 0.00
Operation and Maintenance of the Solar PV Project for I I

10 TENTH YEAR 10 INR 0.00 INR 0.00 0.438 INR 0.00
NPV OF O&M FOR 10 YEARS
(1+2+3+4+5+6+7+8+9+10) - For 40 MW INR 0.00 INR 0.00 INR 0.00

PRICES (INR)
Sl. No. Description of Item Year Total value of
Yearly O&M Price Applicable GST (in Yearly O&M Price
(Excluding GST) P 8 including GST
figures)
1 2 3 4 5 6=4+5
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SOR-2

SCHEDULE OF RATES [SOR-2] [OPERATION AND MAINTENANCE] - 40 MW (AC) Solar PV Project with Land

PRICES (INR)
Sl. No. Description of tem Year Yearly O&M Price A T:::aalglaehées?f(in Yearly O&M Price | Present Value Factor NPV of O&M Price
(Excluding GST) pplic including GST (PVF)
figures)
1 2 3 4 5 6=4+5 7 =6* PVF
OPERATION & MAINTENANCE - 10 MW (AC) Solar PV Project with Agro PV with Land
Operation and Maintenance of the Solar PV Project for I I
11 FIRST YEAR 1 INR 0.00 INR 0.00 0.921 INR 0.00
Operation and Maintenance of the Solar PV Project for I I
12 SECOND YEAR 2 INR 0.00 INR 0.00 0.848 INR 0.00
Operation and Maintenance of the Solar PV Project for I I
13 THIRD YEAR 3 INR 0.00 INR 0.00 0.781 INR 0.00
Operation and Maintenance of the Solar PV Project for I I
14 lFourTH YEAR 4 INR 0.00 INR 0.00 0.719 INR 0.00
Operation and Maintenance of the Solar PV Project for I I
15 FIFTH YEAR 5 INR 0.00 INR 0.00 0.662 INR 0.00
Operation and Maintenance of the Solar PV Project for I I
16 SIXTH YEAR 6 INR 0.00 INR 0.00 0.609 INR 0.00
Operation and Maintenance of the Solar PV Project for I I
17 SEVENTH YEAR 7 INR 0.00 INR 0.00 0.561 INR 0.00
Operation and Maintenance of the Solar PV Project for I I
18 leicHTH YEAR 8 INR 0.00 INR 0.00 0.516 INR 0.00
Operation and Maintenance of the Solar PV Project for I I
19 NINTH YEAR 9 INR 0.00 INR 0.00 0.476 INR 0.00
Operation and Maintenance of the Solar PV Project for
20 TENTH YEAR 10 INR 0. OOI INR 0. OOI 0.438 INR 0.00
TOTAL NPV OF O&M FOR 10 YEARS
11+12+13+14+15+16+17+18+19+20) - For
( . g ) INR 0.00] INR 0.00] INR 0.00
10 MW (AC) Solar PV Project with Agro
PV with Land
TOTAL NPV OF O&M FOR 10 YEARS
(1+2+3+4+5+6+7+8+9+10+11+12+13+14+1
5+16+17+18+19+20) - For total 50 MW INR 0.00 INR 0.00 INR 0.00
(AC) (40+10)Solar PV Project with with
Land
NOTES
1 Bidders are required to mention the GST amount ( Column 1) on the actual O&M cost of the yearly basis & not on the NPV of O&M cost.
2 O & M Charges on YoY basis must be in equal or in ascending order only.
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1 Project Particulars

Design and Engineering

Configuration AC Capacity (MW) | Minimum DC Capacity (MWp)
Conventional PV (Cumulative) 40.00 56.00
Agro-PV

APV-1: E-W Vertical Bifacial 1.00 1.65
APV-2: E-W Bifacial Tracking 3.00 3.75
APV-3: N-S Bifacial 3.00 3.90
APV-4: E-W Bifacial 3.00 4.05
Total (Agro-PV) 10.00 13.35
Grand Total (Con. PV + APV) 50.00 69.35
Minimum Plant AC Capacity at single location (MW)

Conventional PV 5.00
Agro-PV 10.00
Maximum Plant AC Capacity at single location (MW) 15.00
Origin of Cell / Module Manufacturer Open

Design life of PV Power plant 25 years

O&M period 10 years

Land

Configuration Minimum Land Required (acres)
Conventional PV (Cumulative) 108.4
Agro-PV (Single Location)

APV-1: E-W Vertical Bifacial 8.5
APV-2: E-W Bifacial Tracking 12.4
APV-3: N-S Bifacial 8.2
APV-4: E-W Bifacial 6.5
Total (Agro-PV) 35.6
Grand Total (Con. PV + APV) 144.0
Electrical Interconnection

Plant AC Capacity (Pac) Interconnection Voltage Level
Pac <5 MW 11 kV
5 MW < Pac < 15 MW 33 kv

List of available substations

50 MW (AC) Solar PV Power Tender No. SOW Signature of
Plants at Tamil Nadu SECI/C&P/TD/2020/TN/50 Page 3 of 15 Bidder




Design, Engineering, Supply, Construction, Erection, Testing & Commissioning of 50 MW (AC)
Solar PV Project with Land at Tamil Nadu, India
S. Name of Substation Latitude Longitude Availal_ole Evacuation
No. (°N) (°E) Capacity (MVA)
Cuddalore District
1 110/33/11 kV Srimushnam 11.405402 | 79.395345 16.90
2 110/33/11 kV Vadakuthu 11.588195 | 79.553108 10.40
3 110/33/11 kV Kurinjipady 11.564527 | 79.589037 20.09
4 110/33/11 kV Ko-Poovanur 11.610241 | 79.310989 16.94
5 110/33/11 kV Sethiyathope 11.422106 | 79.536841 11.24
Tiruvannamalai District
6 33/11 kV Mansurabath 12.404945 | 79.217089 10.25
7 33/11 kV Kollapalur 12.548167 | 79.328190 9.25
8 33/11 kV Thirumani 12.604430 | 79.361603 9.20
9 110/33/11 kV Sirungattur 12.725003 | 79.515765 30.56
10 | 230/110 kV Tiruvannamalai 12.204699 | 79.039010 50.00
11 | 110/33/11 kV Mangalam 12.324963 | 79.169844 13.75
Performance Parameters
Performance Ratio (PR) of Conventional PV at plant end 86.9 %
APV-1: E-W Vertical Bifacial 39.6 %
Performance Ratio (PR) of APV-2: E-W Bifacial Tracking 525 %
Agro-PV atinverterend | Apy.3: N-S Bifacial 53.1 %
APV-4: E-W Bifacial 89.2 %
Cumulative Capacity Utilization Factor (CUF) at substation end 24.1 %

2 Brief Scope of Work
Scope of Supply and Work includes all design & engineering, procurement & supply of
land, equipment and materials, testing at manufacturers works, multi — level inspections,
packing and forwarding, supply, receipt, unloading and storage at site, associated civil
works, services, permits, licences, installation and incidentals, insurance at all stages,
erection, testing and commissioning of a total of 50 MW (AC) Grid Interactive Solar PV
Power Plant, and performance demonstration with associated equipment and materials
on turnkey basis at Cuddalore / Tiruvannamalai districts of Tamil Nadu along with 10
(Ten) years comprehensive operation and maintenance from the date of Operational

Acceptance.

50 MW (AC) Solar PV Power
Plants at Tamil Nadu

SOW
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All works shall be executed as per Technical Specifications given in Section VII-B.
Section VII-C lays down Special Technical Specifications with reference to site specific
design requirements. However, in case of any conflict in requirements between Section

VII-C and Section VII-B, Section VII-C shall have the precedence.

3 Design and Engineering

3.1 The Contractor shall prepare the detailed design basis report (DBR) along with relevant
standards (with respective clause description), PERT Chart and MDL. The Contractor
shall submit a copy to Employer for review and approval prior to detail engineering.

3.2 All documents and drawings shall be submitted to the Employer both in soft as well as
hard copies (5 nos.) for review and approval. Every drawing shall also be submitted in
*.dwg’ format. In case of design calculations done in spread sheet, editable (working)
soft copy of the spread sheet shall also be submitted along with ‘pdf’ copies during every
submission. The Employer shall return, as suitable, either soft or hard copies to the
Contractor with category of approval marked thereon. The drawings/documents shall be
approved in any one of the following categories based on nature of the comments/ type
of drawing or document.

e Category-I Approved
e Category-Il Approved subject to incorporation of comments;
Re-submit for approval after incorporation of comments
e Category-lll Not approved,;
Re-submit for approval after incorporation of comments
e Category-1V Kept for record/ reference
e Category-1V (R) Re-submit for record/ reference after incorporation of comments
(Note: Approval of document neither relieves the Vendor/ Contractor of his contractual
obligations and responsibilities for correctness of design, drawings, dimensions, quality
& specifications of materials, weights, quantities, assembly fits, systems/ performance
requirement and conformity of supplies with Technical Specifications, Indian statutory
laws as may be applicable, nor does it limit the Employer/ Purchaser’s rights under the
contract)

3.3 Submission of basic design data, design documents, drawings and engineering
information including GTP and test reports to Employer or its authorized representative
for review and approval in hard copy and soft copy from time to time as per project

schedule. The documents typically include, but not limited to, the following:

50 MW (AC) Solar PV Power Tender No. SOW Signature of
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Design, Engineering, Supply, Construction, Erection, Testing & Commissioning of 50 MW (AC)
Solar PV Project with Land at Tamil Nadu, India

e Solar insolation data and basis for generation

e Detailed technical specifications (GTP) of all the equipment

e General arrangement and assembly drawings of all major equipment

e Schematic diagram for entire electrical system (DC, AC and auxiliary systems)

e GTP & G.A. drawings for all types of structures/ components, 66 kV or 33 kV
switchgears (as applicable) & other interfacing panels

e Testreports (for type, routine and acceptance tests)

e Relay setting charts

e Design calculations and sheets (licenced software as well as design templates)

e Geo technical investigation data and Topographical survey report including
topographical survey data in digital format (Excel file) and Contour plan of the area.

e  GA drawings of the entire project including equipment rooms/ inverter control rooms,
office cum control room, roads, storm water drainage, sewage networks, security
gate, fire protection system, perimeter fencing, transformer yard fencing etc.

e Transmission line drawings and erection plans as per DISCOM/ STU guidelines

e Quality assurance plans for manufacturing (MQP), Standard Operating procedure
(SOP) and field activities (FQP)

e Detailed site EHS plan, fire safety & evacuation plan and disaster management plan.

e Detailed risk assessment and mitigation plan.

e  O&M Instruction’s and maintenance manuals for major equipment

e As-built drawings / documents and deviation list from good for construction (GFC)

3.4 Estimation of the plant generation based on Solar Radiation and other climatic conditions
prevailing at site.

3.5 Design of associated civil, structural, electrical & mechanical auxiliary systems includes
preparation of single line diagrams and installation drawings, manuals, electrical layouts,
erection key diagrams, electrical and physical clearance diagrams, design calculations
for Earth- mat, Bus Bar & Spacers indoor and outdoor lighting/ illumination etc., GTP and
GA drawings for the major equipment including transmission line, design basis &
calculation sheets, and other relevant drawings and documents required for engineering
of all facilities within the periphery to be provided under this contract.

3.6 All drawings shall be fully corrected to match with the actual "As — Built" site conditions
and submitted to Employer after commissioning of the project for record purpose. All as-

built drawings must include the Good for Construction deviation list.

50 MW (AC) Solar PV Power Tender No. SOW Signature of
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Design, Engineering, Supply, Construction, Erection, Testing & Commissioning of 50 MW (AC)

Solar PV Project with Land at Tamil Nadu, India

4 Procurement & Supply

4.1 Complete transfer of ownership of encumbrance free land with minimum area as
mentioned in Clause 1 of Scope of Works in favour of the Employer.

4.2 Adequate capacity of solar PV modules with minimum DC capacity as mentioned in
Clause 1 of Scope of Works.

4.3 Module Mounting Structure (MMS) with necessary hardware suitable for mounting PV
modules.

4.4 String Monitoring Unit along with mounting structure in case of central inverter
configuration.

4.5 Solar cables along with lugs, glands, ferrules, straight/Y-connectors and other materials
required proper cable termination at both the ends.

4.6 Power Conditioning Units (Central / String) of suitable rating.

4.7 Step-up transformers (inverter duty) as per inverter manufacturer requirements.

4.8 Indoor/Outdoor switchgear panels including Vacuum Circuit Breakers, Current
Transformers, Voltage Transformers, Relays and other accessories for complete
protection.

4.9 Auxiliary transformers of adequate rating for plant internal consumption.

4.10 AC distribution panels with sufficient number of output feeders required for auxiliary
power distribution.

4.11 DC and AC cables of appropriate sizes with termination Kkits.

4.12 LT Power and Control Cables including end terminations and other required accessories.

4.13 ABT meters with all necessary metering rated CTs and PTs at the plant take off point as
well as at the substation as per CEA Metering Regulation 2006 as amended time to time
and state metering code.

4.14 Supervisory Control and Data Acquisition (SCADA) system for remote monitoring/control
of plant facilities along with required communication cables.

4.15 Data Acquisition System and communication medium for transfer of real time data from
plant to SLDC as per SLDC specifications.

4.16 Uninterrupted Power Supply (UPS) with battery bank of sufficient capacity for critical
loads as specified.

4.17 Earth strip/cables, earth electrodes, earth enhancing compound and all other associated
materials for complete earthing of the plant as per the relevant standards.

4.18 Lightning Protection System for entire plant area.

4.19 Testing instruments as specified.

50 MW (AC) Solar PV Power Tender No. SOW Signature of
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Design, Engineering, Supply, Construction, Erection, Testing & Commissioning of 50 MW (AC)
Solar PV Project with Land at Tamil Nadu, India

4.20 Mandatory spares as specified in Annexure — D.

4.21 CCTV camera system along with monitoring station for plant surveillance.

4.22 Fire detection and protection system in building, inverter station, transformer yard and
switchyard.

4.23 Weather monitoring station shall include but not be limited to the following:

o Pyranometer / Albedometer

e Ultrasonic Anemometer (wind speed and direction)
o Temperature Sensor — Ambient and module surface
e Power source to all sensors

o Data Logger

4.24 All safety equipment including PPE, mats etc. for safe working environment.

4.25 Transmission towers / poles suitable for required voltage level from plant take off point to
the designated substation along with conductors, insulators, earth rods and other
associated accessories or cables and other associated accessories as per Technical
Specifications and DISCOM / TRANSCO requirements.

4.26 Obtaining Right of Way (RoW) for transmission line / cable from Solar PV plant till the
interconnecting substation including all applicable documentation and compensation, if
any.

4.27 Obtaining connectivity approval at the interconnection substation including all applicable
documentation, approvals, charges.

4.28 Protection, metering and communication equipment and other associated equipment /
materials required for evacuation at the interconnecting substation as per DISCOM /
TRANSCO requirements.

4.29 Materials and accessories, which are required for satisfactory and trouble-free operation
and maintenance of the above equipment like module cleaning system, supply of spares
for all equipment, supply of tools and tackles etc.,

4.30 Any other equipment / material not mentioned but required to complete the Solar Power

Plant facilities in all respect.

5 Installation, Testing and Commissioning
The scope of installation, testing and commissioning for the plant facilities shall include,

but not limited, to the following.

5.1 Installation of PV Modules on Module Mounting Structures and interconnection of PV

50 MW (AC) Solar PV Power Tender No. SOW Signature of
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Modules.

5.2 Laying of solar cables through HDPE conduits underground / along cable trays from PV
Modules to SMU / PCU along with termination at both the ends.

5.3 Installation, Testing and Commissioning of String Monitoring Units.

5.4 Laying of DC cables underground / along cable trays from SMU to PCU along with
termination at both the ends (in case of central inverter configuration).

5.5 Installation, Testing and Commissioning of Power Conditioning Units.

5.6 Installation, Testing and Commissioning of inverter-duty transformers.

5.7 Installation, Testing and Commissioning of switchgear panels.

5.8 Laying of 1.1 kV AC cables along underground / cable trays from PCU to inverter-duty
transformer along with termination at both the ends.

5.9 Laying of HT AC cables underground / along cable trays from inverter-duty transformer
to switchgear panel along with termination at both the ends.

510 Laying of HT AC cables underground / along cable trays from switchgear panel at Local
Control Room / field to switchgear panel at Main Control Room along with termination at
both the ends.

5.11 Installation, Testing and Commissioning of ABT meters with all necessary metering rated
CTs and PTs at Main Control Room as per CEA Metering Regulation 2006 as amended
time to time and state metering code.

5.12 Installation, Testing and Commissioning of auxiliary power supply system consisting of
auxiliary transformers, AC distribution boards, AC LT cables and related accessories.

5.13 Installation, Testing and Commissioning of suitable communication system for interfacing
SMU, PCU, Transformer, Switchgear panel, ABT meter, UPS, Fire alarm panel, WMS
and other plant equipment with SCADA.

5.14 Installation, Testing and Commissioning of data acquisition system from SPV plant to
SLDC along with communication system as required by SLDC.

5.15 Installation, Testing and Commissioning of Uninterrupted Power Supply (UPS) with
battery bank.

5.16 Earthing of PV Modules, Module Mounting Structures, SMU, PCU, switchgear panels
and all other electrical equipment.

5.17 Installation of lightning protection system for entire plant facilities.

5.18 Installation of indoor & outdoor illumination system including all required accessories and
laying of power supply cables.

5.19 Installation, Testing and Commissioning of Weather Monitoring Station along with laying
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of required power supply and communication cables.

5.20 Installation of CCTV cameras on strategic locations including all required accessories,
laying of power/communication cables and installation of monitoring station and other
associated equipment.

5.21 Installation of fire detection and fire protection system for buildings, transformer yard,
switchyard and pooling sub-station.

5.22 Pre-commissioning checks and tests for all equipment.

5.23 Synchronization and Commissioning of plant as per DISCOM / TRANSCO requirements.

5.24 |Installation, Testing and Commissioning of Transmission line / cable from plant take off
point to the interconnecting substation and bay at substation as per DISCOM/ TRANSCO
requirements including any re-arrangement / replacement of substation equipment /
materials, if required, at the evacuating substation necessary for evacuation of power
from the Plant.

5.25 Any other works related to installation, testing and commissioning not mentioned but
required to complete the Solar Power Plant facilities in all respect.

6 Civil Works

6.1 Conducting geotechnical investigation and topographical survey of the plant area.

6.2 Earthwork for site grading, cutting, filling, levelling & compaction of land.

6.3 Construction of approach roads, access roads, internal roads and peripheral roads.

6.4 Construction of storm water drainage and sewage network including rainwater harvesting
mechanism.

6.5 Construction of chain link fence along the plant boundary and main gate(s).

6.6 Construction of foundation for Module Mounting Structures (MMS) and erection of MMS.

6.7 Construction of Local Control Rooms (in case of indoor PCU/Switchgear).

6.8 Construction of Master Control Room along with requisite furniture, air-conditioning and
other equipment / material as per the specifications.

6.9 Construction of foundation and erection of mounting structure for String Monitoring Unit.

6.10 Foundation for inverter (in case of outdoor inverter), inverter-duty transformer, switchgear
panel (in case of outdoor panel), auxiliary transformer and metering panel.

6.11 Construction of foundation for lightning mast, lighting poles, CCTV poles, weather
monitoring station and other equipment.

6.12 Construction of underground tanks and plumbing network for drinking water and cleaning
of PV Modules.
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6.13 Suitable arrangement of water to cater to day-to-day requirement of drinking water and
permanent water supply for module cleaning and other needs of SPV power plant during
entire O&M period.

6.14 Construction of closed outdoor storage shed of area sufficient enough for storing spare
PV Modules, cable drums, transformer oil tanks etc. at each location.

6.15 Construction of foundation for transmission tower / pole as per DISCOM / TRANSCO
requirements from Solar PV Plant end till interconnecting substation.

6.16 Construction of equipment foundation at interconnecting substation as per DISCOM /
TRANSCO requirements.

6.17 Construction of Site Office (Portable Cabin type) for Owner during Construction as per
the specifications in Section VII B: Technical Specifications.

6.18 All approvals, equipment, items and works, which are not otherwise specifically
mentioned in this document but are required for successful completion of the work in all
aspects, including construction, commissioning, O&M of Solar PV Power Plant and
guaranteed performance are deemed to be included in the scope of the contractor.

7 Statutory Approvals

7.1 Obtaining statutory approvals / clearances / compliances on behalf of the Employer from

various Government Departments, not limited to, the following:

¢ Pollution control board clearance, if required

e Mining Department, if required

e Forest Department, if required

e All other approvals as and when necessary for setting up of a solar power plant
including CEIG / CEA, power evacuation, railways, PTCC power line crossing,
panchayat, NHAI etc. as per the suggested guidelines.

7.1.1 All statutory approvals / permissions and/or No Objection Certificates (NoC) etc. from
DISCOM / TRANSCO for obtaining connectivity at the substation as per Project
Particulars provided above.

7.1.2 All other statutory approvals and permissions and their respective compliances, not
mentioned specifically but are required to carry out hassle free Construction and O&M
of the plant.

7.1.3 Adequate and seamless insurance coverage during EPC and O&M period to mitigate all
risks related to construction and O&M of the plant to indemnify the Employer.

7.2 The Contractor shall comply with the provision of all relevant acts of Central or State
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Governments including payment of Wages Act 1936, Minimum Wages Act 1948,
Employer's Liability Act 1938, Workmen's Compensation Act 1923, Industrial Dispute Act
1947, Maturity Benefit Act 1961, Mines Act 1952, Employees State Insurance Act 1948,
Contract Labour (Regulations & Abolishment) Act 1970, Electricity Act 2003, Grid Code,
Metering Code, MNRE guidelines or any modification thereof or any other law relating

whereto and rules made there under or amended from time to time.

8 Operation and Maintenance

8.1 Total Operation & Maintenance of the SPV Plant shall be with the Contractor, after
operational acceptance of the plant till culmination of the O&M period and shall include
deployment of engineering personnel, technicians and security personnel.

8.2 To provide a detailed training plan for all O&M procedures to Employer’'s nominated staff,
which shall have prior approval from the Employer.

8.3 Employ and coordinate the training of contractors’ personnel who will be qualified and
experienced to operate and monitor the facility and to coordinate operations of the facility
with the grid system.

8.4 Discharge obligations relating to retirement/ Superannuating benefits to employees or
any other benefit accruing to them in the nature of compensation, profit in lieu / in addition
to salary, etc. for the period of service with the contractor, irrespective continuance of
employees with the project as employees of Contractor, after conclusion of O&M period.

8.5 To maintain accurate and up-to-date operating logs, records and monthly Operation &
Maintenance reports at the facility. Contractor shall keep the measured daily data at
regular intervals and provide the same to Employer in electronic form, compatible in CSV
format. The right to use the data shall remain with the Employer.

8.6 The Contractor shall establish forecasting tools for submitting schedule and comply with
TNERC (Forecasting, Scheduling and Deviation settlement and Related Matters for Wind
and Solar Generation) Regulations, 2019. The scope under this Clause shall also include
establishing and maintaining forecasting tools and appointment of QCA/Aggregator, if
required. % Error (Deviation) shall be calculated as per the said regulations and DSM
Charges in case of deviation beyond the permissible limits shall be borne by the
Contractor.

8.7 Procurement of spare parts, overhaul parts, tools & tackles, equipment, consumables,
etc. required for smooth operation and maintenance of the plant as per prudent/ standard

utility practices, OEM recommendations and warranty clauses for the entire O&M period.
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8.8 To upkeep all administrative offices, roads, tool room, stores room, equipment in clean,
green and workable conditions.

8.9 To carry out periodic overhauls or maintenance required as per the recommendations of
the original equipment manufacturer (OEM) and to furnish all such periodic maintenance
schedules at the time of plant commissioning/ start of O&M contract.

8.10 Handover the system to maintain an inventory of spare parts, tools, equipment,
consumables and supplies for the facility’s operation along-with required details of
recommended spares list with all associated information regarding replacement records,
supplier details, tentative cost, storage details, specifications on the basis of replacement
frequency and mean time between failures and mean time to restore at the culmination
of penultimate year under O&M period.

8.11 Availability of vehicles for Employer staff during construction and O&M period as per
requirement may be ensured, failing which Employer shall have full right for alternate
arrangement at the risk & cost of the contractor.

8.12 The contractor shall be responsible for all the required activities for the successful
running, committed energy generation & maintenance of the Solar Photovoltaic Power
Plant covering:

e Deputation of qualified and experienced engineers and technicians at the facility.

e Deputation of Security personnel for the complete security of plant.

e  Successful running of Solar Power Plant for committed energy generation.

e Co-ordination with STU/SLDC/other statutory organizations as per the requirement
on behalf of Employer for Joint Metering Report (JMR), furnishing generations
schedules as per requirement, revising schedules as necessary and complying with
grid requirements.

¢  Monitoring, controlling, troubleshooting maintaining of logs & records, registers.

e  Furnishing generation data monthly to Employer/Owner by 1st week of every month
for the previous month to enable Employer raise commercial bills on consumers.

e Periodic cleaning of solar modules as approved by the Employer and water quality
as per the recommendations of OEM.

e Replacement of Modules, Invertors/PCU’s and other equipment as and when
required during the O&M period without additional cost to Employer.

8.13 Continuous monitoring of the performance of Solar Power Plant and regular

maintenance of the whole system including Modules, PCU’s, transformers, overhead
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line, outdoor/indoor panels/ kiosks etc. are necessary for extracting and maintaining the
maximum energy output from the Solar Power Plant.

8.14 Preventive and corrective O&M of the Solar Photovoltaic Power Plant including supply
of spares, consumables, wear and tear, overhauling, replacement of damaged modules,
inverters, battery packs/modules, PCUs and insurance covering all risks (Fire & allied
perils, earth quake, terrorists, burglary and others) as required.

8.15 The period of Operation and Maintenance will be deemed to commence from the date
of completion of performance demonstration/Operational acceptance and successively
the complete Solar Photovoltaic Power Plant to be handed over to the O&M contractor
for operation and maintenance of the same. O&M contract shall further be extended on
the mutually agreed terms and conditions for the mutually agreed period.

8.16 All the equipment required for Testing, Commissioning and O&M for the healthy
operation of the Plant must be calibrated, time to time, from the NABL accredited labs
and the certificate of calibration must be provided prior to its deployment.

8.17 The Contractor shall ensure that all safety measures are taken at the site to avoid
accidents to his or his sub-contractor or Employer's Workmen. This will include
procurement of all safety gadgets during Construction and O&M period including but not
limited to, rubber mats of appropriate grade, PPE, rubber gloves and suitable shoes etc.

9 Operation and Performance Monitoring

9.1 Operation part consists of deputing necessary manpower necessary to operate the Solar
Photovoltaic Power Plant at the full capacity. Operation procedures such as preparation
to starting, running, routine operations with safety precautions, monitoring etc., shall be
carried out as per the manufacturer’s instructions to have trouble free operation of the
complete system.

9.2 Daily work of the operation and maintenance in the Solar Photovoltaic Power Plant
involves periodic cleaning of Modules including periodic tilt angle change as and when
required, logging the voltage, current, power factor, power and energy output of the Plant
at different levels. The operator shall also note down time/ failures, interruption in supply
and tripping of different relays, reason for such tripping, duration of such interruption etc.
The other task of the operators is to check battery voltage-specific gravity and
temperature. The operator shall record monthly energy output, down time, etc.

9.3 Earth resistance of Plant as well as individual earth pit is to be measured and recorded

every month. If the earth resistance is high (compared to standards) suitable action is to
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be taken to bring down the same.

9.4 A maintenance record is to be maintained by the operator/ O&M-in-charge to record the
regular maintenance work carried out as well as any breakdown maintenance along with
the reasons for the breakdowns and steps taken to attend the breakdown, duration of
the breakdown etc.

9.5 The Preventive Maintenance Schedules will be drawn such that some of the jobs other
than breakdown, which may require comparatively long stoppage of the Power Plant,
shall be carried out preferably during the non-sunny days or evenings. Prior information
shall be provided to the Employer for such preventive maintenance prior to start.

9.6 The Contractor will attend to any breakdown jobs immediately for repair/ replacement/
adjustments and complete at the earliest working round the clock. During breakdowns
(not attributable to normal wear and tear) in O&M period, the Contractor shall
immediately report the accidents, if any, to the Employer showing the circumstances
under which it happened and the extent of damage and/or injury caused.

9.7 The contractor shall at his own expense provide all amenities to his workmen as per
applicable laws and rules.

9.8 If negligence / mal operation of the contractor's operator results in failure of equipment,
such equipment should be repaired/replaced by the contractor free of cost.

10 Security Services

10.1 The contractor has to arrange proper security system including deputation of security
personnel at his own cost for the check vigil for the Solar Power Plant for the complete
scope of works including comprehensive O&M period.

10.2 The security staff may be organized to work on suitable shift system; proper checking &
recording of all incoming & outgoing materials vehicles shall be maintained. Any
occurrence of unlawful activities shall be informed to Employer immediately. A monthly
report shall be sent to Employer on the security aspects.

10.3 Any other activities required for completion of project, but not specified in the above shall
be in the scope of contractor. The Contractor must provide the BOM of the plant as per
the design during the time of submission of design basis report. The detailed technical
specifications of major equipment to be followed strictly and are described in the

technical specification section.
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SECTION - VIl

B. TECHNICAL
SPECIFICATIONS
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DISCLAMIER:

1.

Though adequate care has been taken while preparing the Bidding documents, the
Bidders/Applicants shall satisfy themselves that the document is complete in all respects.
Intimation of any discrepancy shall be given to this office immediately. If no intimation is
received from any Bidder within twenty (20) days from the date of notification of NIT/ Issue of
the NIT documents, it shall be considered that the NIT documents are complete in all respects

has been received by the Bidder.

. Solar Energy Corporation of India Limited (SECI), the Employer, reserves the right to modify,

amend or supplement this NIT documents including all formats and Annexures.

. While this bidding documents have been prepared in good faith, neither Employer or its

authorized representatives nor their employees or advisors make any representation or
warranty, express or implied, or accept any responsibility or liability, whatsoever, in respect
of any statements or omissions herein, or the accuracy, completeness or reliability of
information, and shall incur no liability under any law, statute, rules or regulations as to the
accuracy, reliability or completeness of this bidding documents, even if any loss or damage
is caused by any act or omission on their part.

The specifications mentioned for all the equipment which include Solar modules, PCU,
combiner boxes, DC cables, module mounting structures, transformer, CT, PT, LT/ HT
cables, interfacing panels, switch gears & other associated equipment etc., to complete the
power generation and evacuation to the designated substation, in the present bidding
documents are for the reference only. It is subject to revise/ alter as per the design/ planning/
good engineering practices etc., to be carried out by the selected bidder, to the satisfaction
of the Employer or its authorized representatives. It is advised that the bidders must satisfy
himself with the prevailing site conditions before design/ plan. The design must be optimized
as per the site conditions and directed to achieve the maximum output from the installed
capacity at all times. Moreover, the components not separately mentioned, but are required
to complete the plant for operation is also included in the scope of bidder and shall be vetted

by the Employer or its authorized representatives.

Place:
(Signature)
Date: Name and Designation of bidder
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A Design Philosophy

1

11

1.2

1.3

1.4

15

1.6

1.7

1.8

2.1

2.2

The main objective of the design philosophy is to construct the plant with in-built
Quality and appropriate redundancy to achieve high availability and reliability
with minimum maintenance efforts. In order to achieve this, the following

principles shall be adopted while designing the system.

Adequate capacity of SPV modules, PCUs, Junction boxes etc. to ensure generation
of power as per design estimates. This will be done by applying liberal de-rating factors
for the array and recognizing the efficiency parameters of PCUs, transformers,
conductor losses, system losses, site conditions etc.

Use of equipment and systems with proven design and performance that have high
availability track records under similar service conditions.

Selection of the equipment and adoption of a plant layout to ensure ease of
maintenance.

Strict compliance with approved and proven quality assurance (QA) systems and
procedures during different stages of the project, starting from sizing, selection of make,
shipment, storage (at site), during erection, testing and commissioning.

Proper monitoring of synchronization and recording, to ensure availability of power to
the grid.

The plant instrumentation and control system should be designed to ensure high
availability and reliability of the plant to assist the operators in the safe and efficient
operation of the plant with minimum effort.

It should also provide the analysis of the historical data and help in the plant
maintenance people to take up the plant and equipment on predictive maintenance.
System design shall have intelligent protection mechanism which may include very fast
responsive microprocessor-based relays etc., so that any disturbance from the grid will

not cause any damage to the equipment of the Solar Power Plant.

The basic and detailed engineering of the plant shall aim at achieving high standards

of operational performance especially considering following:

SPV power plant should be designed to operate satisfactorily in synchronization with
the grid within permissible limits of high voltage and frequency fluctuation conditions. It
is also extremely important to safeguard the system during major disturbances, internal
and external surge conditions while ensuring safe operation of the plant.

The Module Mounting Structures shall be designed for optimising the tilt angle and

50 MW (AC) Solar PV Power Tender No. TS Signature of
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Design, Engineering, Supply, Construction, Erection, Testing & Commissioning of 50 MW (AC)
Solar PV Project with Land at Tamil Nadu, India

2.3
2.4

2.5

2.6

2.7

2.8

29

2.10

elevation of the module to minimise self-shading and maximise the capture of diffuse
light.

Shadow free plant layout to ensure minimum losses in generation during the day time.
Higher system voltage and lower current options to be followed to minimise ohmic
losses.

Selection of PCUs with proven reliability and minimum downtime. Ready availability of
requisite spares.

Careful logging of operational data / historical information from the Data Monitoring
Systems, and periodical analysis of the same to identify any abnormal or slowly
deteriorating conditions.

The designed array capacity at STC shall be suitably determined to meet the proposed
guaranteed generation output at the point of interconnection by the contractor in his
bid. The contractor shall take care of first year degradation also by installing additional
DC capacity as the CUF calculations will not factor the first-year degradation of the
modules.

Each component offered by the bidder shall be of established reliability. The minimum
target reliability of each equipment shall be established by the bidder considering its
mean time between failures and mean time to restore, such that the availability of
complete system is assured. Bidder's recommendation of the spares shall be on the
basis of established reliability.

Bidder shall design the plant and equipment in order to have sustained life of 25 years
with minimum maintenance efforts.

The work execution planning for supply, erection, commissioning and all other allied
works for SPV Power Plant shall be such that it is completed within stipulated time from
the date of order/ LOI/ NTP, whichever is later.

Project Configuration
The following table depicts the various project configurations and associated design

parameters. All the Agro-Photovoltaic (APV) project configurations shall be co-located.

Tilt
Configuration | Structure Module Angle

)

Azimuth
Angle (°)

Conventional
Conventional | structure with . As per

- Mono-facial :
PV minimum ground site

clearance of 0.5 m or

50 MW (AC) Solar PV Power Tender No. TS Signature of
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HFL whichever is
higher
Vertical structure with
APV-1: E-W minimum ground
Vertical clearance of 0.5 m or | Bifacial 90 +/- 90
Bifacial HFL whichever is
higher
APV-2: E-W Tracker with minimum
e ground clearance of I
Bifacial Bifacial -
Tracking 0.5_m or H'.:L :
whichever is higher
, Two leg structure with
é:?a\{c-is;l N-S minimum 3 m ground | Bifacial Azitpeer
clearance
, Double slope shed
é:?a\t/c-iill E-W | with minimum 3 m Bifacial 5 +/- 90
ground clearance

4 Design Conditions

4.1 Modules of different configurations shall not be connected to same MPPT input of

inverter.

4.2 For APV project, module cleaning system shall be designed in such a way that the

residual water from cleaning is made available for agricultural purposes.

4.3 APV-1: E-W Vertical Bifacial

431

be oriented towards West.

43.2
of inverter.
43.3

B Electrical System

1 Photovoltaic Modules

1.1 Standards and Codes

Half the capacity of modules shall be oriented towards East and the remaining shall

East oriented and West oriented strings shall not be connected to same MPPT input

Area between vertical structures shall be reserved for agricultural activities.

Photovoltaic Modules shall comply with the specified edition of the following standards

and codes.
Standard Description
50 MW (AC) Solar PV Power Tender No. TS Signature of
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IEC 61215-1:2016 Terrestrial photovoltaic (PV) modules - Design qualification
Ed.1 and type approval - Part 2: Test requirements
T trial photovoltaic (PV les - Desi lificati
IEC 61215-1-1-2016 errestrial photovoltaic (PV) modules . eS|gn.qua| ication
Ed.1 and type approval - Part 1-1: Special requirements for
' testing of crystalline silicon photovoltaic (PV) modules
IEC 61730-1:2016 Photovoltaic (PV) module safety qualification - Part 1:
Ed.2 Requirements for construction
IEC 61730-2:2016 Photovoltaic (PV) module safety qualification - Part 2:
Ed.2 Requirements for testing
IEC 61701:2011 Salt mist corrosion testing of photovoltaic (PV) modules
Ed.2 (Applicable for coastal and marine environment)
IEC 62716:2013 Photovoltaic (PV) modules - Ammonia corrosion testing (if
Ed.1 applicable)
IEC TS 62804-1-2015 Photovolt[alc? (PV) modules - Test methaods for the.dete.c.tlon
Ed.1 of potential-induced degradation - Part 1: Crystalline silicon
’ (under conditions of 85°C/85% RH for minimum 192 hours)
As per the Solar Photovoltaics, Systems, Devices and Components Goods
(Requirements for Compulsory Registration) Order, 2017, PV Modules used in the
grid connected solar power projects shall be registered with BIS and bear the
Standard Mark as notified by the Bureau of Indian Standards.
Further, PV Modules should have been included in the ALMM list as per MNRE
Approved Models and Manufacturers of Solar Photovoltaic Modules (Requirements
for Compulsory Registration) Order, 2019.
1.2 Technical Requirements
Parameter Specification
Cell/ Module Technology Mono-crystalline and Bifacial
Module Efficiency (Frontside) 2 20%
Bifacialitiy Factor, @ (Pmp Back / Pmp
0.7 £0.05
Front at STC)
Rated power at STC No negative tolerance is allowed
Temperature co-efficient of power Not less than -0.40%/°C
Application Class as per IEC 61730 | Class Il
Note: Bifaciality Factor shall be verified in accordance with IEC TS 60904-1-2:2019 -
Photovoltaic devices - Part 1-2: Measurement of current-voltage characteristics of
bifacial photovoltaic (PV) devices. Refer Annexure — A.
1.3 Supplier Qualification Criteria
1.3.1 The PV Module Supplier should have supplied minimum 5 GW capacity globally or
50 MW (AC) Solar PV Power Tender No. TS Signature of
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500 MW in India in the past 5 years (as on 3 months from the date of issue of LOA)

1.4 Component Specifications

1.4.1 The PV Modules glass panel shall be:

0] Glass-glass Modules, with minimum of 2 mm glass thickness on each side. It
shall be laminated using a laminator with symmetrical structure, i.e. heating
plates on both sides.

(i) The glass used shall have transmittance of above 90%.

1.4.2 Void

1.4.3  The encapsulant used for the PV modules should be polyolefin based, UV resistant
and PID resistant in nature. No yellowing of the encapsulant with prolonged exposure
shall occur. The encapsulant shall have the following properties.

Parameter Value

Gel content > 75%

Transmittance >90%

Volume resistivity > 1x10% Q.cm

Peeling strength with glass > 40 N/cm
1.44 The sealant used for edge sealing of PV modules shall have excellent moisture

ingress protection with good electrical insulation (Break down voltage >15 kV/mm)
and with good adhesion strength. Edge tapes for sealing are not allowed.

1.4.5 The module frame shall be made of anodized Aluminium, which shall be electrically
& chemically compatible with the structural material used for mounting the modules.
It is required to have provision for earthing to connect it to the earthing grid. The
anodization thickness shall not be less than 15 micron.

1.4.6  The material used for junction box shall be UV resistant to avoid degradation during
module life. The degree of protection of the junction box shall be at least IP67.
Minimum three number of bypass diodes and two number of IEC 62852/EN 50521
certified MC4 compatible connectors with appropriate length of IEC 62930/EN 50618
certified 4 sg.mm copper cable shall be provided. The cable length shall be in
accordance with the PV Module wiring strategy and adequate to ensure that the cable
bending radius standard is not exceeded.

1.4.7  Each PV Module shall be provided a RFID tag which is embedded inside the module

50 MW (AC) Solar PV Power Tender No. TS Signature of
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lamination and must be able to withstand harsh environmental conditions. The RFID
data base shall contain the following information. RFID scanner and database of all
the modules containing the following information shall also be provided.
() Name of the manufacturer of PV Module
(i) Name of the Manufacturer of Solar cells
(i) Type of cell: Mono / Multi
(iv) Month and year of the manufacture (separately for solar cells and module)
(v) Country of origin (separately for solar cells and module)
(vi) I-V curve for the module
(vii) Peak Wattage, Im, Vm and FF for the module
(viii)Unique Serial No. and Model No. of the module.
(ix) Date and year of obtaining IEC PV module qualification certificate
(x) Name of the test lab issuing IEC certificate
(xi) Other relevant information on traceability of solar cells and modules as per ISO
9000 series.

15 Warranty

1.5.1 PV modules must be warranted with linear degradation rate of power output except
for first year (maximum 3% including LID) and shall guarantee 80% of the initial rated
power output at the end of 30 years.

1.5.2 The modules shall be warranted, against all material/ manufacturing defects and
workmanship for minimum of 10 years from the date of supply.

1.5.3 The above warranties shall be backed by third party insurance.

1.6 Approval

1.6.1 The Contractor shall provide Guaranteed Technical Particular (GTP) datasheet and
Bill of Materials (BOM) of the module that is submitted for approval along with the
datasheets of each component. The component datasheet shall contain all the
information to substantiate the compliance for component specifications mentioned
above.

1.6.2 The Contractor shall also provide test certificates corresponding to the standards
mentioned above along with complete test reports for the proposed module. The tests
should have been conducted at a test laboratory compliant with 1ISO 17025 for testing
and calibration and accredited by an ILAC/IECEE member signatory. Laboratory
accreditation certificate or weblink along with scope of accreditation shall also be
submitted.

50 MW (AC) Solar PV Power Tender No. TS Signature of
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1.6.3 The BOM proposed shall be the subset of Constructional Data Form (CDF)’s of all
the test reports.

1.6.4  The Contractor shall submit a detailed Manufacturing Quality Plan (MQP) for the PV
Module with list of checks/tests performed during incoming material inspection,
production, pre-dispatch and package.

1.6.5 The Contractor shall obtain the approval of the proposed module make & model prior
to manufacturing/ inspection call.

1.7 Manufacturing and Inspection

1.7.1  The Contractor shall inform the module manufacturing schedule to the Employer at
least 15 (fifteen) working days before the start of proposed schedule.

1.7.2  The Employer shall perform material inspection at the Manufacturer’s factory before
the start of proposed manufacturing schedule. Proof of procurement of components
as per the approved BOM mentioning manufacturer name, manufacturing date and
relevant test certificate shall be submitted during material inspection for verification.

1.7.3  The Manufacturing shall start only after the clearance by the Employer after the
material inspection.

1.7.4  The cells used for module making shall be free from all defects like edge chipping,
breakages, printing defects, discoloration of top surface etc. Only Class A solar cell
shall be used.

1.7.5 The modules shall be uniformly laminated without any lamination defects.

1.7.6  Current binning of modules shall be employed to limit current mismatch of modules.
Different colour codes shall be provided on the modules as well as pallet for
identification of different bins. Maximum three nos. of bins will be allowed for each
module rating.

1.7.7  Pre-dispatch inspection of modules shall be performed as per the inspection protocol
attached in Annexure — A: PV Module Pre-dispatch Inspection Protocol.

1.8 Transportation, Handling, Storage and Installation

1.8.1  Transportation, handling, storage and installation of modules shall be in accordance
with the manufacturer manual so as not to breach warranty conditions. The Standard
Operating Procedure (SOP) for the same shall be shared by the Contractor prior to
dispatch.

1.8.2 Itis required to construct a temporary platform (graded) while keeping the modules
at least above the highest flood level. If the contractor schedules/ plans to mount the
modules immediately after the receipt at site, then the modules shall be kept in

50 MW (AC) Solar PV Power Tender No. TS Signature of
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common storage area with proper arrangement.

1.8.3  The modules shall be stacked as per the manufacturer's recommendation only and
shall be covered with tarpaulin sheet in case the PV Modules are required to be
stored at site for more than one month. In any case, the temporary platform for
keeping the modules shall be treated with anti-termite treatment.

2 String Monitoring Unit

2.1 Standards and Codes
Standard/Code Description
IEC 60529 Enclosure Ingress Protection
IEC 62262 Enclosure Impact Protection
IEC 60269 Fuse
IEC 61643-11 Surge Protection Device
IEC 62852 or EN 50521 Solar cable connector
IEC 60695-2-11 Fire hazard testing

2.2 Construction

2.2.1 SMU enclosure shall be made of UV resistant, fire retardant, thermoplastic material.
Enclosure degree of protection shall be at least IP65 and mechanical impact
resistance shall be at least IKO8.

2.2.2  Not more than two strings can be connected in parallel to a single input of SMU. One
spare input terminal along with connector shall be provided for each SMU.

2.2.3  Every SMU input shall be provided with fuses on both positive and negative side. The
rating of the fuses shall be selected such that it protects the modules from reverse
current overload. The fuses shall be ‘gPV’ type conforming to IEC 60269-6.

2.2.4 DC switch disconnector of suitable rating shall be provided at SMU output to
disconnect both positive and negative side simultaneously.

2.25 Type-ll surge protective device (SPD) conforming to IEC 61643-11 shall be
connected between positive/negative bus and earth.

2.2.6  Resistance Temperature Detector (RTD) type or semiconductor type temperature
sensor shall be provided to monitor the cabinet temperature.

2.2.7  MC4 connector conforming to IEC 62852 or EN 50521 shall be provided at each SMU
input. Cable gland (double compression metallic) of suitable size for DC cables shall
be provided at the SMU output.

2.2.8 UV resistant printed cable ferrules for solar cables & communication cables and

50 MW (AC) Solar PV Power Tender No. TS Signature of
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punched/ embossed aluminium tags for DC cables shall be provided at cable
termination points for identification.

2.2.9  Suitable communication interface shall be provided to communicate the data to
SCADA. The following parameters shall be measured/ monitored and made available
at SCADA.

(i) String current
(i) Bus voltage
(i) Output current
(iv) Cabinet temperature
(v) DC disconnector switch ON/OFF status
(vi) SPD operating status
2.3 Warranty
The SMU unit shall be warranted against all material/manufacturing defects and
workmanship for minimum of 2 (Two) years from the date of supply.
2.4 Tests
Routine tests and acceptance tests for the assembled unit shall be as per the Quality
Assurance Plan (QAP) approved by the Employer.
3 Solar and DC Cables
3.1 Standards and Codes
n Vol Applicabl
Cable From To Co dugtorl o] 'Fage pplicable
Insulation Rating Standard
Solar 1.1 kv DC/ | IEC 62930/ EN
Module | SMU | C /| XLPO
Cablex | 00U'€ opper 15kVDC | 50618/
IS 7098 Part | fo
bC sMu | pcu | Sopperor LIRVDCT ) ) wris 7r098 r
I Alumini XLPE | 1.5kv D '
Cable uminium/ SKVDC oot i for 1.5 kv
* Cable used for module interconnection shall also be referred as solar cable.
3.2 Solar cable outer sheath shall be flame retardant, UV resistant and black in colour.
Solar cable with positive polarity should have marking of red line on black outer sheath.
3.3 DC cables shall be single core, armoured, Flame Retardant Low smoke (FRLS), PVC
outer sheath conforming to IS 7098-I. DC cable with positive polarity should have
marking of red line on black outer sheath.
3.4 In addition to manufacturer's identification on cables as per relevant standard, following

marking shall also be provided over outer sheath.
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(i) Cable size and voltage grade
(i) Word 'FRNC/ FRLS’ (as applicable) at every metre
(i) Sequential marking of length of the cable in metres at every metre
35 Cables shall be sized based on the following considerations:
() Rated current of module
(i) Total power loss in the cables (Modules to Inverter) shall be limited to 1.5 %. The
Contractor shall provide power loss calculations in excel sheet.
(i) Short circuit withstand capability
(iv) De-rating factors according to laying pattern
3.6 Warranty
The cables (Solar and DC) shall be warranted against all material/ manufacturing
defects and workmanship for minimum of 1 (one) year from the date of supply.

3.7 Tests

Type test, routine test and acceptance tests requirements shall be as per IEC
62930/EN 50618 for solar cables and IS 7098-1 for DC cables.

3.8 Installation

3.8.1 Cable installation shall be as per IS 1255.

3.8.2  Only terminal cable joints shall be accepted. No cable joint to join two cable ends
shall be accepted.

3.8.3  Solar cables shall be provided with UV resistant printed ferrules and DC cables shall
be provided with punched/ embossed aluminium tags. The marking shall be done
with good quality letter and numbers of proper size so that the cables can be identified
easily.

3.8.4  Cable terminations shall be made with properly crimped lugs and passed through
cable glands at the entry & exit point of the cubicles. Bimetallic lugs shall be used for
connecting Cu bus bar and Al cables or vice-versa.

3.8.5  Solar cables, wherever exposed to direct sunlight and buried underground, shall be
laid through Double Wall Corrugated (DWC) HDPE conduits. The size of the conduit
or pipe shall be selected on the basis of 40% fill criteria.

3.8.6  Solar cables shall be aesthetically tied to Module Mounting Structure using UV
resistant cable-ties suitable for outdoor application.

3.8.7 A.C and D.C cables shall be kept in separate trenches. The horizontal and vertical
clearances between power and communication cable shall not be less than 300mm.
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3.8.8  Cable Sealing System
Modular multi-diameter cable sealing system consisting of frames, blocks and
accessories shall be installed where the underground and over ground cables enter
or leave LCR/MCR/BESS enclosures. Cable sealing system shall consist of multi-
diameter type peel-able blocks of different sizes to suit the various cables. It should
be simple, easy and quick to assemble & re-assemble the cable sealing system. Solid
blocks shall not be used on frame. Frames & stay-plate material shall be of galvanized
steel and for compression, single piece wedge with galvanized steel bolts shall be
used. 30% spare blocks on the frame shall be provided for expansion in future. Cable
sealing system should have been tested for fire/ water /smoke tightness.
4 Power Conditioning Unit
4.1 Standards and Codes
Power Conditioning Unit (PCU) shall comply with the specified edition of the following
standards and codes.
Standard Description
Ph Itai ms - P r conditioners - Pr r
IEC 61683 Ed. 1 otovo tal.c syst'e' s - Power conditioners ocedure
for measuring efficiency
Safety of power converters for use in photovoltaic power
IEC 62109-1 Ed. 1 yorp . P P
systems - Part 1: General requirements
IEC 62109-2 Ed. 1 Safety of power convgrters for u§e in photovgltalc power
systems - Part 2: Particular requirements for inverters
El magneti mpatibility (EMC) - P -2: Generi
IEC 61000-6-2 Ed. 2 ectromagnetic cq patibility ( Q) a!rt 6 Qe eric
standards - Immunity standard for industrial environments
El magneti mpatibility (EMC) - P -4: Generi
IEC 61000-6-4 Ed. 2.1 ectromag etlc.: cg patibility ( Q) a!rt 6 Qe eric
standards - Emission standard for industrial environments
IEC 62116 Ed. 2 Ut|||ty—|ntercor'mectt=7'd photovoI'Falc inverters - Test
procedure of islanding prevention measures
IEC 60068-2-1:2007 Environmental testing - Part 2-1: Tests - Test A: Cold
IEC 60068-2-2:2007 Environmental testing - Part 2-2: Tests - Test B: Dry heat
Environmental testing - Part 2-14: Tests - Test N: Change
IEC 60068-2-14:2009 V! n9 g
of temperature
50 MW (AC) Solar PV Power Tender No. TS Signature of
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CEA Technical Standards for Connectivity to the Grid Regulations 2007 with 2013
Amendment
As per the Solar Photovoltaics, Systems, Devices and Components Goods
(Requirements for Compulsory Registration) Order, 2017, Inverters used in the grid
connected solar power projects shall be registered with BIS and bear the Standard
Mark as notified by the Bureau of Indian Standards.
4.2 Supplier Qualification Criteria
The Inverter Supplier should have supplied minimum 5 GW capacity globally or 1 GW
in India in the past 5 years (as on 3 months from the date of issue of LOA)

4.3 Technical Requirements
Parameter Specification
Rated AC power As per design
Maximum input voltage 1500 V
Rated AC output voltage As per design
Tolerance on rated AC output voltage | +/-10%

Rated frequency 50 Hz

Operating frequency range 47.5Hz to 52 Hz

Power factor control range 0.9 lag to 0.9 lead

European efficiency Minimum 98%

Maximum loss in Sleep Mode 0.05% of rated AC power

Total Harmonic Distortion Less than 3% at 100% load

Degree of protection Central Invertgr —IP 20 (Indoor)/IP 54
(Outdoor), String Inverter — IP 65

4.3.1 The rated/ name plate AC capacity of the PCU shall be AC power output of the PCU
at 50°C.

4.3.2 Maximum power point tracker (MPPT) shall be integrated in the PCU to maximize
energy drawn from the Solar PV array. The MPPT voltage window shall be sufficient
enough to accommodate the output voltage of the PV array at extreme temperatures
prevailing at site.

4.3.3 The PCU output shall always follow the grid in terms of voltage and frequency. The
operating voltage and frequency range of the PCU shall be sufficient enough to
accommodate the allowable grid voltage and frequency variations.
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4.4
44.1

4.4.2

4.4.3

444

4.4.5

4.4.6

4.4.7

448

449

Construction

Power Conditioning Unit (PCU) shall consist of an electronic three phase inverter
along with associated control, protection, filtering, measurement and data logging
devices.

Every DC input terminal of PCU shall be provided with fuse/MCB/MCCB of
appropriate rating. The combined DC feeder shall have suitably rated isolators for
safe start up and shut down of the system. One spare DC input terminal shall be
provided for each PCU.

Type-1l surge protective device (SPD) conforming to IEC 61643-11/IEC 61643-31/
EN 50539-11 shall be connected between positive/ negative bus and earth.

In case external auxiliary power supply is required, UPS shall be used to meet
auxiliary power requirement of PCU. It shall have a backup storage capacity of 2
hours.

Circuit Breaker of appropriate voltage and current rating shall be provided at the
output to isolate the PCU from grid in case of faults.

The PCU shall be tropicalized and the design shall be compatible with conditions
prevailing at site. Suitable number of exhaust fan with proper ducting shall be
provided for cooling keeping in mind the extreme climatic condition of the site as per
the recommendations of OEM to achieve desired performance and life expectancy.
All the conducting parts of the PCU that are not intended to carry current shall be
bonded together and connected to dedicated earth pits through protective conductor
of appropriate size. DC negative terminal shall be grounded. In case DC negative
grounding is not possible, appropriate anti-PID device shall be provided.

Dedicated communication interface shall be provided to monitor the PCU from
SCADA.

PCU front panel shall be provided with LCD/ LED to display all the relevant
parameters related to PCU operation and fault conditions. It shall include, but not
limited to, the following parameters.

(i) DC input power

(i) DC input voltage

(iif) DC input current (for each terminal)

(iv) AC output power

(v) AC output voltage (all the 3 phases and line)

(vi) AC output current (all the 3 phases and line)
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(vii) Frequency
(viii) Power Factor
In case of outdoor PCU, PCU without LCD display with provision for Data access
over Bluetooth shall be acceptable.
4.5 Operating Modes
Operating modes of PCU shall include, but not limited to, the following modes. These
operating modes and conditions for transition are indicative only. The Contractor shall
provide the detailed flow chart indicating the various operating modes and conditions
for transition during detailed engineering.
45.1  Standby Mode
The PCU shall continuously monitor the input DC voltage and remain on Standby
Mode until it reaches the pre-set value.
45.2 MPPT Mode
When the input DC voltage is above the pre-set value and AC grid connection
conditions are fulfilled, the PCU shall enter into MPPT mode.
453 Sleep Mode
When the AC output power/DC input voltage decreases below the pre-set value for
pre-set time delay, the PCU shall switch into Sleep Mode.
4.6 Protection Features
The PCU shall include appropriate self-protective and self-diagnostic feature to protect
itself and the PV array from damage in the event of PCU component failure or from
parameters beyond the PCU’s safe operating range due to internal or external causes.
The self-protective features shall not allow signals from the PCU front panel to cause
the PCU 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 devices.
The PCU shall provide protection against the following type of faults, among others.
(i) DCI/AC over current
(i) DC/AC over voltage
(iif) DC reverse polarity
(iv) DC earth fault
(v) AC under voltage
50 MW (AC) Solar PV Power Tender No. TS Signature of
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(vi) AC under frequency/over frequency
(vii) Islanding
(viii) Over temperature
(ix) Lightning surges
4.7 Grid Support Functions
4.7.1  Active power regulation
The PCU shall be able to limit the active power exported to the grid based on the set
point provided through PCU front control panel. The PCU shall also be able to
automatically the limit the active power after an increase in grid frequency above a
pre-set value. The ramp rate shall be adjustable during operation and start-up after
fault. The applicability of the requirement shall be as per CEA regulation and
compliance.
4.7.2  Reactive power control
The PCU shall be able to inject /absorb reactive power to/ from the grid based on the
set point provided through PCU front control panel. The same shall be performed
automatically with adjustable ramp rate based on dynamic changes in grid voltage or
reactive power reference.
4.7.3 Voltage Ride Through
The PCU shall remain connected to the grid during temporary dip or rise in grid
voltage as per the LVRT and HVRT requirements of CEA Technical Standards for
Connectivity to the Grid Regulations. The PCU shall also be able to inject reactive
power during the period of voltage dip.
4.8 Warranty
The complete Power Conditioning Unit shall be warranted against all material/
manufacturing defects and workmanship for minimum of 5 (five) years from the date of
supply.
49  Tests
49.1 Type Tests
The type test certificates as per the standards mentioned above should be from any
of the ILAC/IECEE member signatory accredited Test Centres. Laboratory
accreditation certificate or weblink along with scope of accreditation shall also be
submitted. It is the responsibility of the Contractor to substantiate the compliance for
CEA Regulations using test reports.
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4.9.2 Routine Tests
Routine tests and acceptance tests shall be as per the Quality Assurance Plan (QAP)
approved by the Employer.
5 Inverter Transformer and Auxiliary Transformer
51 Standards and Codes
Inverter transformer and auxiliary transformer, wherever applicable, shall comply with
the latest edition of the following standards and codes including amendments.
Standard Description
IS 2026, IEC 60076 Specification of Power Transformers
IS 11171, IEC 60076 Dry-Type Power Transformers
IS 2099, IEC 60137 Bushings for alternate voltage above 1000 V
IS 335, IEC 60296 Insulating oil
IS 3639 Fittings and Accessories for Power Transformers
IS 12063 Degree of protection provided by enclosures
CBIP publication no. 295
Indian Electricity rules and other statutory regulations
5.2 Technical Requirements

Parameters

Inverter Transformer

Auxiliary Transformer

VA Rating

As per system design requirement

Voltage Ratio

33 kV / Inverter output or 11
kV/ Inverter Output voltage

As per system design

Duty, Service &

Continuous Solar Inverter
application and converter

Continuous application

Application Duty (Outdoor) (Outdoor/Indoor)
Winding As pgr system design 5
requirement
Frequency 50 Hz 50Hz
Nos. of Phase 3 3
Vector Group & As per system/inverter Dvnll
Neutral earthing manufacturer requirement y
Cooling ONAN ONAN/ AN

Tap Changer

OCTC, No. of steps shall be as per system requirement

50 MW (AC) Solar PV Power
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As per Inverter Manufacturer | As per system
Impedance at 75°C p. p. y
requirement requirement
Permissible Temperature rise over an ambient of 50°C (irrespective of tap)
Top Oil 50°C As per IS/IEC
Winding 55°C As per IS/IEC
SC withstand time 2 second 2 second
(thermal)
Short Circuit Apparent .
PP As per system requirement
power
Termination As per system requirement
Bushln'g rating, 36 or. 12 kV — porcelain As per the system
Insulation class bushings requirement
(Winding & bushing) 1.1 kV — epoxy bushings a
Noise level As per NEMA TR-1
Continuous operation at rated MVA on any tap with
Loading Capability voltage variation of +/-3%, also transformer shall be
capable of being loaded in accordance with IEC 60076-7
Not to exceed 1.9 Wb/sqg.m. at any tap position with
combined frequency and voltage variation from rated V/f
ratio by 10% corresponding to the tap. Transformer shall
also withstand following over fluxing conditions due to
Flux density combined voltage and frequency fluctuations:
a) 110% for continuous rating
b) 125% for at least one minute
c) 140% for at least five seconds. Bidder shall furnish over
fluxing characteristic up to 150%
Air Clearance As per CBIP
5.3 Construction
5.3.1 The transformer shall be provided with conventional single compartment conservator
with prismatic toughened glass oil gauge. The top of the conservator shall be
connected to the atmosphere through indicating type cobalt free silica gel breather
with transparent enclosure. Silica gel shall be isolated from atmosphere by an oil
seal. Inverter transformers shall be provided with Magnetic Oil Gauge (MOG) with
low oil level alarm contact.
5.3.2 lItis the responsibility of the Contractor to ensure that the inverter transformer comply
with all the requirements of inverter provided by the inverter manufacturer.
5.3.3 Inverter Transformer shall be designed for at least 5% total harmonic distortion (THD)
50 MW (AC) Solar PV Power Tender No. TS Signature of
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5.3.4

5.3.5

5.3.6

5.3.7

5.3.8

5.3.9

5.3.10

5.3.11

to withstand distortion generated by the inverter as well as possible outside
harmonics from the network.

The transformer shall be suitable for continuous operation with a frequency variation
of + 2.5% from nominal frequency of 50 Hz without exceeding the specified
temperature rise.

Inverter Transformer shall have shield winding between LV & HV windings. Each LV
winding must be capable of handling non-sinusoidal voltage with voltage gradient as
specified by the inverter manufacturer. Also, shield winding shall be taken out from
tank through shield bushing and the same shall be brought down to the bottom of the
tank using copper flat and support insulator for independent grounding.

Neutral bushing of Inverter duty transformer shall be brought outside the tank for the
testing purpose. It shall be covered with MS sheet and a sticker “For testing purpose
only. Do not earth”. Neutral bushing of auxiliary transformer shall be brought outside
the tank for earthing.

Inverter transformer shall have 150 mm dial type Oil Temperature Indicator (OTI) and
Winding Temperature Indicator (WTI) with alarm and trip contacts. All indicators shall
have accuracy of 1.5%. For inverter transformers, WTI shall be provided for all the
windings.

The radiators shall be detachable type, mounted on the tank with shut off valve at
each point of connection to the tank, lifts, along with drain plug/ valve at the bottom
and air release plug at the top.

Marshalling Box shall be of sheet steel, dust and vermin proof provided with proper
lighting and thermostatically controlled space heaters. The degree of protection shall
be IP 55. Marshalling Box of all transformers shall be preferably Tank Mounted. One
dummy terminal block in between each trip wire terminal shall be provided. At least
10% spare terminals shall be provided on each panel. The gasket used shall be of
neoprene rubber. Wiring scheme (TB details) shall be engraved in a stainless-steel
plate with viewable font size and the same shall be fixed inside the Marshalling Box
door.

Buchholz relay, double float type with alarm and trip contacts, along with suitable gas
collecting arrangement shall be provided.

Inverter transformer shall be provided with spring operated Pressure Relief Device
(with trip contacts) with suitable discharge arrangement for oil. For Auxiliary

transformers, diaphragm type explosion vent shall be provided.
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5.3.12 Filter valve at top the tank and drain cum sampling valve at bottom of the tank shall
be provided.

5.3.13 All external surface of the transformer shall be painted with two coats of epoxy-based
paint of colour shade RAL 7032. Internal surface of cable boxes and marshalling box
shall be painted with epoxy enamel white paint. The minimum dry film thickness
(DFT) shall be 100 microns.

5.3.14 LV and HV cable box shall be provided with disconnecting chamber to facilitate the
movement of transformer without disturbing cable box and termination.

5.3.15 Air release plug, bi-directional wheel/skids, cover lifting eyes, transformer lifting lugs,
jacking pads, towing holes, core and winding lifting lugs, inspection cover, rating
plate, valve schedule plate, accessories and terminal marking plates, two nos. of
earthing terminals shall be provided.

5.3.16 Rain hoods to be provided on Buchholz, MOG & PRD. Entry points of wires shall be
suitably sealed.

5.3.17 The accessories listed above are indicative only. Accessories which are not
mentioned above but required for satisfactory operation of the transformers are
deemed to be included in the contract without extra charges.

5.3.18 Fire-protection for inverter transformer shall be provided in accordance with relevant

CEA regulations as amended time to time.

5.4 Dry Type Auxiliary Transformer

5.4.1 Transformer shall be cast resin encapsulated dry type transformer, made of cold
rolled grain-oriented silicon steel laminations of M4 grade or better. Winding
conductor shall be electrolytic grade Copper/Aluminium and insulation shall be Class
F or better.

5.4.2  The transformers shall be housed in a metal protective housing, having a degree of
protection of IP-23 suitable for indoor installation. The enclosure shall be provided
with suitable hardware and accessories required for satisfactory operation of the

transformer per the relevant standard.

55 Warranty
The transformer shall be warranted for minimum of 5 (five) years against all material/

manufacturing defects and workmanship.

5.6 Testing and Inspection

5.6.1 Type Tests and Special Tests
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The following type test and special test reports shall be submitted during detailed
engineering. The tests should have been conducted on a similar transformer by NABL
accredited laboratory.
5.6.1.1 Type Tests
(i) Lightning impulse (Full & Chopped Wave) test on windings as per IEC 60076-3
(i) Temperature Rise test at a tap corresponding to maximum losses as per IEC
60076-2
5.6.1.2  Special Tests
(i) Measurement of zero-sequence impedance as per IEC 60076-1
(i) Measurement of harmonics of no-load current as per IEC 60076-1
(i) Measurement of acoustic noise level as per NEMA TR-1
(iv) Short-circuit withstand test as per IEC 60076-5
In case the contractor is not able to submit the test reports during detailed
engineering, the contractor shall submit the reports of type/special tests either
conducted by NABL accredited laboratory or witnessed by Employer.
5.6.1.3 Type and Special tests are not required for auxiliary transformers of rating including
100 kVA and below. However, auxiliary transformer shall have minimum 3-star BEE
rating as per BIS guidelines.
5.6.2 Routine Tests
Each completed transformer shall be subjected to following routine tests as per the
latest edition of IEC 60076 unless specified otherwise.
() Measurement of winding resistance at each tap
(i) Measurement of voltage ratio between HV and LV windings at each tap
(i) Check of vector group
(iv) Measurement of no-load loss and no-load current
(v) Measurement of short-circuit impedance and load loss
(vi) Magnetic balance test as per CBIP manual publication no. 295
(vii) Separate source voltage withstand test
(viii) Induced over voltage withstand test
(ix) Measurement of insulation resistance
(x) Marshalling box functional test
(xi) IR Measurement on wiring of marshalling box
50 MW (AC) Solar PV Power Tender No. TS Signature of

Plants at Tamil Nadu SECI/C&P/TD/2020/TN/50 Page 25 of 123 Bidder




&
L1 Fos
]
#E

4
AR
70 das

o wda

il

|

3

-

Design, Engineering, Supply, Construction, Erection, Testing & Commissioning of 50 MW (AC)
Solar PV Project with Land at Tamil Nadu, India

5.6.3

6

6.1

(xii) Breakdown voltage test on transformer oil as per IS 335

(xiii) Oil leakage test on completely assembled transformer along with radiators

Tests at Site

After erection at site all transformer(s) shall be subjected to the following tests.

(i) Measurement of voltage ratio

(i) Check of vector group

(ii) Magnetic balance test

(iv) Measurement of insulation resistance

(v) Breakdown voltage test on transformer oil

In case the equipment is not found as per the requirements of the Technical
Specifications of NIT, all expenses incurred during site testing will be to the

Contractor’s account and the equipment shall be replaced by him at free of cost.

HT Switchgear

Standards and Codes

All equipment provided under HT switchgear shall comply with latest editions and
amendments of the relevant IEC standards and IS codes. In particular, the switchgear

shall comply with the following standards and codes.

Standard/Code Description

High Voltage Switchgear and Control gear - Part 1: Common

IS/EC 62271-1 Specifications

High Voltage Switchgear and Control gear - Part 100: AC

IS/IEC 62271-100 | . it Breakers

High Voltage Switchgear and Control gear - Part 102: AC

IS/NEC 62271-102 Disconnectors and Earthing Switches

High Voltage Switchgear and Control gear - Part 200: AC
IS/IEC 62271-200 | Metal Enclosed Switchgear and Control gear for Rated
Voltages Above 1 kV and Up to and Including 52 kV

IEC 61869 Instrument Transformers

IS 3231 Electrical relays for power systems protection

IEC 60255 Measuring relays and protection equipment

Communication networks and systems for power utility

IEC 61850 .
automation

IEC 61131-3 Programmable controllers - Part 3: Programming languages
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IS 9385 High voltage fuses
Indoor post insulators of organic material for systems with

IS 9431 nominal voltages greater than 1000 V up to and including 300
kv

IEC 60099-4 j:‘;ii;rr:_i?g;tzi::k Metal-oxide surge arresters without

IS 3070-3 Lightning.Arre.sters.for Alternating F:urrent Systems - Part 3:
Metal Oxide Lightning Arresters Without Gaps

BC0205211 | T o conditons . art 11: Meterng ecuipment

IEC 62053 Electricity metering equipment (A.C.) - Particular requirements

IS 14697 AC Static Transformer Operated Watthour and Var-hour
Meters, Class 0.2S and 0.5S

6.2 Technical Parameters

Parameter Specification

System Parameters

Highest system voltage 36 kV or 12 kV

Rated system voltage 33 kV or 11 kV

Rated frequency 50 Hz

Number of phases 3

Power frequency withstand voltage 70 kV (r.m.s.) or 28 kV (rms)

Lightning impulse withstand voltage 170 kV (peak) or 75 kV (peak)

System fault current As per system requirement

Circuit Breaker

Type Vacuum type

Operating duty cycle O -0.3sec — CO - 3min—-CO

Short circuit breaking current As per system requirement

Short circuit making current 2.5 times S.C. breaking current

Re-strike performance class C2

Mechanical endurance class M1

Current Transformer

Accuracy class 0.2 fo.r metering (0.2s for metering. at

outgoing feeder), 5P20 for protection
Rated VA burden As per requirement
50 MW (AC) Solar PV Power Tender No. TS Signature of
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Insulation class Class F

Voltage Transformer

Accuracy class 0.2 for metering, 3P for protection

Rated VA burden As per requirement

Insulation class Class F

6.3 Switchgear Panel

6.3.1  The switchgear panel shall be free standing, floor mounted, single front, single tier
fully compartmentalized, metal enclosed construction. Each panel shall have
separate compartments for circuit breaker, bus bars, cable termination and auxiliary
circuit.

6.3.2  The circuit breakers shall be mounted on horizontally withdrawable trucks with
locking facility in SERVICE and TEST positions.

6.3.3  The panel enclosure shall be constructed with CRCA steel/Aluzinc sheet. The
thickness of load bearing members shall be minimum 2.5 mm and that of non-load
bearing members shall be minimum 2 mm.

6.3.4  All surfaces shall be painted with two coats of epoxy-based paint of colour shade
RAL 7032. The minimum dry film thickness (DFT) shall be 100 microns.

6.3.5  The circuit breaker and auxiliary circuit compartments provided on the front side shall
have separate concealed hinged doors. Cable and bus bar compartments provided
on the rear side shall have separate bolted covers. All doors and covers shall be
provided with neoprene/synthetic rubber gaskets to prevent entry of vermin and dust.

6.3.6  Pressure relief device shall be provided in each high voltage compartment of a panel
to safely vent the gases in the event of internal arc. Seal-off bushing arrangement
shall be provided between the breaker compartment and bus bar/cable
compartments to prevent transfer of arc from one compartment to other.

6.3.7 Automatic safety shutters shall be provided to cover up the fixed high voltage
contacts on bus bar and cable sides when the truck is moved to TEST position.

6.3.8  Degree of protection shall not be less than IP 5X for auxiliary circuit compartment.
However, for remaining compartments it shall not be less than IP 4X. For outdoor
panels, degree of protection shall not be less than IP 55.

6.3.9  Mechanical /Electrical interlocks shall be provided to prevent mal-operation and in
particular to ensure the following.

(i) The breaker shall be operated only if it is in SERVICE or TEST position.
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6.3.10
6.3.11

6.3.12

6.3.13

6.3.14

6.3.15

6.4
6.4.1

6.4.2

6.4.3

6.4.4

(i) Movement of the breaker truck between SERVICE and TEST positions shall be
possible only if the breaker is OFF.

(i) It shall be possible to open the door only when the breaker is in TEST position.

Panel shall be provided with local bus-bar protection

Each switchgear panel shall be provided with thermostatically controlled space
heaters, separately for breaker, cable and bus bar compartments, to prevent
condensation within the compartment. The space heater shall be connected to 240
V, 50 Hz, single phase AC supply through suitable switch and fuse.

240 V, 5 A, SPN industrial socket-outlet with ON/OFF switch shall be provided in
each panel.

Each panel shall be provided with LED lamp rated for 240 V, 50 Hz, single phase AC
supply for interior illumination controlled by door switch.

Gapless, metal-oxide surge arrestors shall be provided between line and earth in
cable compartment of the switchgear panel.

Suitable lifting hooks shall be provided for each panel.

Circuit Breakers

Circuit breakers shall be of vacuum type. It shall comprise of three separate identical
single pole units operated through the common shaft and shall be fully
interchangeable both electrically and mechanically.

The circuit breaker operating mechanism shall be based on motor operated spring
charging and it shall be re-strike free, trip free both electrically and mechanically, with
anti-pumping feature.

The rated control voltage of the spring charging motor shall be 110 VDC/230 VAC.
Closing coil shall operate at all values of voltages between 85% and 110% of rated
voltage. Opening coil shall operate correctly under all operating conditions of the
circuit breaker up to the rated breaking capacity and at all values of supply voltage
between 70% and 110% of rated voltage.

The spring charging motor shall have adequate thermal rating such that continuous
sequence of the closing and opening operations is possible as long as power supply
is available to the motor. It shall also be possible to charge the spring manually and
close the breaker in the event of failure of motor / control supply to motor. Operating
handle shall be provided for charging the operating mechanism. After failure of
control supply to the motor, one open-close-open operation shall be possible with the

energy contained in the operating mechanism.
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6.4.5

6.4.6

6.5

6.5.1

6.5.2

6.5.3

6.5.4

6.5.5

6.5.6

6.5.7

The motor rating shall be such that it requires not more than 30 seconds for full
charging of the closing spring. Closing action of the circuit breaker shall compress
the opening spring ready for tripping. When closing springs are discharged after
closing the breaker, they shall be automatically charged for the next operation.

Mechanical indicators shall be provided to indicate OPEN/CLOSED positions of the
circuit breaker and CHARGED/ DISCHARGED positions of the closing spring. An
operation counter shall also be provided. These indicators and counter shall be

visible from the panel front door without opening it.

Relays
All relays shall be microprocessor based numerical type. However, auxiliary relays

can be static or electromechanical type. The relays shall be flush mounted on panel
front with connections from the inside.

The relays shall be capable of operating continuously between 80 — 120% of auxiliary
voltage.

All numerical relays shall have adequate number of freely configurable, optically
isolated, Binary Inputs (Bl) and potential free Binary Outputs (BO).

All numerical relays shall have minimum four no. of current inputs, three for phase
current and one for earth current, suitable for CT secondary current of 1A. The current
inputs shall be compatible with both residual connected CT and Core Balance CT
(CBCT). In addition, numerical relay in main outgoing feeder shall have three no. of
voltage inputs for Under Voltage/Over Voltage protection.

All I/O’s shall have galvanic isolation. Analog inputs shall be protected against
switching surges and harmonics.

Making, breaking and continuous capacity of the relay contacts shall be adequate
enough for the circuits in which they are used.

The numerical relay shall have the following protection functions with at least two
independent protection setting groups. The protection functions shall be selectable
from any of the IEC characteristic curves.

(i) Definite time (DT) phase over current protection

(ii) Inverse Definite Minimum Time (IDMT) phase over current protection

(i) Definite time (DT) earth fault current protection

(iv) Inverse Definite Minimum Time (IDMT) earth fault current protection

(v) Under Voltage protection

(vi) Over Voltage protection
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6.5.8

6.5.9

6.5.10

6.5.11

6.5.12

6.5.13

6.5.14

6.5.15

6.6
6.6.1

6.6.2

Transformer feeder protection relay shall have provision for the following protection
functions.

() Buchholz alarm & trip

(i) Oil Temperature Indicator (OTI) alarm & trip

(i) Winding Temperature Indicator (WTI) alarm & trip

(iv) Pressure Relief Valve (PRV) trip

(v) Magnetic Oil Gauge (MOG) alarm

All numerical relays shall have provision for measurement and storage of electrical

parameters such as voltage, current, frequency, active power, reactive power etc.

The numerical relay shall be able to record faults and events in non-volatile memory.

(i) Fault record — At least 5 recent faults including the protection function operated,
operating phase(s), voltages and currents along with date and time stamp.

(i) Eventrecord — At least 200 events with date and time stamp.

The numerical relay shall have trip circuit supervision facility to monitor the circuit
breaker trip circuit both in pre-trip and post-trip conditions. The relay shall also be
able to provide circuit breaker monitoring, CT and VT supervision.

The numerical relay shall have self-diagnostic feature with separate output contact
for indication of any internal relay failure.

The numerical relay shall have RS-232/RS-485/RJ-45/USB ports on front side for
local communication with PC and on rear side for remote communication to SCADA
system.

The numerical relay shall have feature for time synchronization through the SCADA
System / networking.

The numerical relay shall be provided with backlit alphanumeric LCD to access
protection settings, measurement parameters, fault and event records. Read and

write access to protection settings shall be password protected.

Instrument Transformers

Instrument transformers shall be completely encapsulated cast resin type, suitable
for continuous operation at the ambient temperature prevailing inside the switchgear
enclosure, when the switchgear is operating at its rated load and the outside ambient
temperature is 50°C.

Polarity marks shall indelibly be marked on each instrument transformer and at the

lead terminals at the associated terminal block.
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6.6.3  Voltage transformers shall be single phase units. Bus voltage transformers shall be
housed in a separate panel on withdrawable truck.

6.6.4 HRC fuses of suitable rating shall be provided on primary side of voltage
transformers. For secondary side, four pole Miniature Circuit Breakers (MCB) shall

be provided with its supervision facility.

6.7 Earthing
6.7.1  An earth bus made of copper shall be provided throughout the length of the panel. It

shall be bolted to the framework of each panel and brazed to each breaker earthing
contact bar.

6.7.2  The earth bus shall have sufficient cross section to carry maximum fault current
without exceeding the allowable temperature rise.

6.7.3  All non-current carrying conductors of the panel shall be connected to the earth bus.
All joints to the earth bus shall be made through at least two bolts. Hinged doors shall
be earthed through flexible earthing braid of adequate cross section. Suitable
provision shall be provided at each end of the earth bus for connection with Owner’s
Earth conductor.

6.7.4  Positive earthing of the breaker truck and frame shall be maintained when it is in the
connected position and in all other positions whilst the auxiliary circuits are not totally
disconnected.

6.7.5  All metallic cases of relays, instruments and other panel mounted equipment shall be
connected to earth bus by independent copper wires of size not less than 2.5 sq. mm
with green colour insulation.

6.7.6 Instrument transformer secondary neutral point shall be earthed at one place only on
the terminal block. Such earthing shall be made through links so that earthing of one
circuit may be removed without disturbing the earthing of other circuits.

6.7.7  Separate earthing trucks shall be provided for earthing of busbars and
incoming/outgoing feeders. The trucks shall have voltage transformer to indicate
presence of voltage prior to earthing. An audible alarm shall also be provided in case
of voltage on the earthing terminal. Integral earth switches may also be considered
instead of earthing trucks. The earthing truck/switch shall have short circuit withstand
capability equal to that of the associated switchgear panel.

6.7.8  The interlocks shall be provided to ensure the following.

(i) Itis not possible to rack-in the earthing truck/close the earthing switch when the
breaker truck is in SERVICE position.
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(i) It is not possible to rack-in the breaker truck into SERVICE position when
earthing truck is connected/earthing switch is in closed position.

6.8  Bus bar

6.8.1  Bus bar shall be made of copper or aluminium with uniform cross section throughout
their length. They shall be adequately supported on insulators to withstand electrical
and mechanical stresses due to specified short circuit current.

6.8.2  All bus bars joints shall be thoroughly cleaned and anti-oxide grease shall be applied.
Plain and spring washers shall be provided to ensure good contacts at the joints and
taps. Wherever aluminium to copper connections are required, suitable bimetallic
connectors or clamps shall be used.

6.8.3  Bus bars shall be provided with heat shrinkable sleeves of suitable insulation class
throughout their length with proper colour coding. All bus bar joints and taps shall be
shrouded.

6.8.4  Bus bar support insulators shall be made of non-hygroscopic, arc and track resistant,
high strength material suitable to withstand stresses due to over voltage and short
circuit current.

6.8.5  The Contractor shall submit busbar sizing calculation for specified continuous and
short time current ratings during detailed engineering.

6.9 Measuring Instruments

6.9.1 All the measuring instruments shall be digital, flush mounting type with
communication facility.

6.9.2  All feeders except main outgoing feeder shall be provided with digital Multi-Function
Meter (MFM). Tri Vector Meter (TVM) shall be provided for the main outgoing feeder
(in the HT Panel). Accuracy class of MFM shall be 0.2 and that of TVM shall be 0.2S.

6.9.3  Measuring instruments shall have provision to display the following parameters.
(i) Line and phase voltages
(i) Line and phase currents
(i) Active power, Reactive power, Apparent power
(iv) Frequency
(v) Power factor
(vi) Total Harmonic Distortion (THD)

6.10 Wiring and Terminal blocks

6.10.1 Allinternal wiring shall be done with 650 V grade, 1.5 sg.mm. PVC insulated stranded
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6.10.2

6.10.3

6.10.4

6.10.5

6.10.6

6.10.7

6.11

6.12
6.12.1

flexible copper wire. For CT secondary circuits, 2.5 sq.mm copper wire shall be used.
Wire terminations shall be made with solderless crimping type tinned copper lugs,
which shall firmly grip the conductor. Insulation sleeves shall be provided at all the
wire terminations.

Printed identification ferrules, marked to correspond with panel wiring diagram shall
be provided at both ends of each wire. The ferrules shall be firmly located on each
wire so that they cannot move or turn freely on the wire. Wire identification shall be
done in accordance with 1S 11353.

The Contractor shall be solely responsible for the completeness and correctness of
the internal wiring and for the proper functioning of the connected equipment.

All internal wiring to be connected to the external equipment shall terminate on
terminal blocks. Terminal blocks shall be rated for 650 V, 10 A and made of non-
inflammable material.

CT and VT secondary circuits shall be terminated on stud type, non-disconnecting
terminal blocks.

At least 10% spare terminals shall be provided on each panel and these spare

terminals shall be distributed on all terminal blocks.

Warranty
The HT panel unit shall be warranted for minimum of 5 (five) years against all material/

manufacturing defects and workmanship.

Testing and Inspection

Type Tests
The switchgear panel shall be of type tested design. The following type test reports
shall be submitted during detailed engineering. The tests should have been

conducted on the similar equipment by NABL accredited laboratory.

Relevant IEC

Test Standard
Clause

Switchgear Panel

Dielectric tests
Power frequency voltage test IEC 62271-200 6.2.6.1
Lightning impulse voltage test IEC 62271-200 6.2.6.2

Dielectric tests on auxiliary and control

Lo IEC 62271-200 6.2.10
circuits
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Measurement of the resistance of the

primary terminals

main circuit IEC 62271-200 6.4.1
Temperature-rise tests IEC 62271-200 6.5
wtbstand curemt teste | |IEC62271200 656
Verification of the IP coding IEC 62271-200 6.7.1
Z:;Egizizn of making and breaking IEC 62271-200 6.101
Mechanical operation test IEC 62271-200 6.102
Internal arc test IEC 62271-200 6.106
Circuit Breaker
t'\grenc;;r;'ﬁ:)(ﬁzrag;g?t atambientair |\ 65571-100 6.101.2
Basic short-circuit test-duties IEC 62271-100 6.106
Relays
Vibration tests IEC 60255-21-1
Shock and bump tests IEC 60255-21-2
Seismic tests IEC 60255-21-3
Ezﬁgigngtnsetic compatibility IEC 60255-26
Product safety requirements IEC 60255-27
Common requirements IEC 60255-1

Relevant parts of
Functional requirements IEC 60255-100

series
Current Transformers
Temperature-rise test IEC 61869-2 7.2.2
:)?Equ;; t\;(::]aitg; ;Nithstand test on IEC 61869-2 793
Tests for accuracy IEC 61869-2 7.2.6
Short-time current tests IEC 61869-2 7.2.201
Voltage Transformer
Temperature-rise test IEC 61869-3 7.2.2
Impulse voltage withstand test on IEC 61869-3 793
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Test for accuracy IEC 61869-3 7.2.6
Short-circuit withstand capability test IEC 61869-3 7.2.301

In case the contractor is not able to submit the test reports during detailed
engineering, the contractor shall submit the reports of type/special tests either

conducted by NABL accredited laboratory or witnessed by Employer.

6.12.2 Routine Tests
Routine tests and acceptance tests shall be as per the Quality Assurance Plan (QAP)

approved by the Employer.

7 AC Cables

7.1 Standards and Codes
All AC Cables shall conform to the following standards and codes.

Crosslinked polyethylene insulated PVC sheathed cables, Part 1: For

IS 7098 working voltage up to and including 1100 V

Crosslinked Polyethylene Insulated Thermoplastics Sheathed Cables

IS 7098 Part 2: for Working Voltages from 3.3 kV up to and Including 33 kV

7.2 All AC cables shall be flame retardant, low smoke (FRLS) type designed to withstand
all mechanical, electrical and thermal stresses develop under steady state and transient
operating conditions.

7.3 Only terminal cable joints shall be accepted. No cable joint to join two cable ends shall
be accepted. However, cable joints may be allowed if the route length is more than
maximum available drum length subject to Employer’s approval.

7.4 In addition to manufacturer's identification on cables as per relevant standard, following
marking shall also be provided over outer sheath.

(i) Cable size and voltage grade
(i) Word 'FRLS’ at every metre

(i) Sequential marking of length of the cable in metres at every metre

7.5 Cables shall be sized based on the following considerations:
(i) Rated current the equipment
(i) Maximum voltage drops in LT cable (from PCU to inverter transformer) shall be
limited to 0.5% of the rated voltage. For HT cables (from inverter transformer to
plant take off point), maximum voltage drop shall be limited to 0.5 % of the rated

voltage. The Contactor shall provide voltage drop calculations in excel sheet.
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(i) Short circuit withstand capability as per design for 1s.

(i) De-rating factors according to laying pattern

7.6 Warranty
All cables shall be warranted for minimum of 1 (one) year against all material/
manufacturing defects and workmanship.

7.7  Testing
Type routine and acceptance tests requirements shall be as per relevant standards for
all cable sizes.

7.8 Installation

7.8.1  Cable installation shall be as per IS 1255.

7.8.2  Cables within transformer yard and switchyard shall be laid through RCC cable trench
with supports.

7.8.3  Cable terminations shall be made with properly crimped lugs and passed through
cable glands at the entry & exit point of the cubicles. Bimetallic lugs shall be used for
connecting Cu bus bar and Al cables or vice-versa.

7.8.4 All AC cables shall be provided with punched/embossed aluminium tags. The
marking shall be done with good quality letter and numbers of proper size so that the
cables can be identified easily.

8 Auxiliary Supply System

8.1 Scheme for Auxiliary supply system shall be submitted by contractor during detailed
engineering for the approval by Employer.

8.2 It shall mainly comprise of auxiliary transformer, AC distribution board(s) (ACDB),
Battery & battery charger system, emergency lighting network, Uninterrupted power
supply (UPS), distribution cables and metering & protective devices.

8.3 Auxiliary system shall be provided with two independent sources for reliable auxiliary
power supply.

8.4 Following consideration shall be taken into account while sizing the auxiliary
transformer:

(i) 20% future load margin
(i) 20% design margin
(iii) Total connected load at 0.8 power factor
9 AC Combiner Box
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9.1 Standards and Codes

Standard/Code | Description
IEC 60529 Enclosure ingress protection
IEC 62262 Enclosure impact protection
IEC 61643 Surge protection
IEC 60269 Fuse
IEC 60947-2 Circuit Breaker

9.2 Construction

9.2.1 Enclosure shall be made of UV resistant, fire retardant, thermoplastic material.
Enclosure degree of protection shall be at least IP 65 and mechanical impact
resistance shall be at least IKO7.

9.2.2 Bus bar shall be made of copper and of sufficient cross section to carry maximum
operating current without exceeding the allowable temperature rise. The Contractor
shall submit bus bar sizing calculation during detailed engineering.

9.2.3 Fuse/MCB/MCCB of suitable rating conforming to relevant IEC standards shall be
provided at each input of the combiner box.

9.2.4  Moulded Case Circuit Breaker (MCCB) of suitable rating conforming to IEC 60947-2
shall be provided at the output of combiner box for protection and isolation.

9.2.5  Type-ll surge protection device (SPD) conforming to IEC 61643 shall be connected
between all the three phases and Earth.

9.2.6  Double compression metallic cable gland of suitable size shall be provided for both
input and output cables.

9.3 Warranty

9.3.1  AC Combiner Box unit shall be warranted for minimum of 1 (One) year from the date
of supply against all material/ manufacturing defects and workmanship.

9.4 Approval

9.4.1  Documents/Drawings

(i) Guaranteed Technical Particular (GTP) Datasheet
(i) Bill of Materials along with the datasheet of each component
(iif) General Arrangement (GA) drawing
(iv) Bus bar sizing calculation
(v) Quality Assurance Plan (QAP)
9.4.2  Test Certificates/Reports
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(i) Test certificates of fuse/MCB/MCCB and SPD
(i) Enclosure ingress protection and impact protection test certificates
9.5 Tests
Routine tests and acceptance tests for the assembled unit shall be as per the
Quality Assurance Plan (QAP) approved by the Employer.
10 LT Switchgear
10.1 Standards and Codes
All equipment provided under LT switchgear shall comply with latest revisions
and amendments of the relevant IEC standards and IS codes. In particular, the
switchgear shall comply with the following standards and codes.
Standard/Code | Description
IS/IEC 61439-1 Low-voltage switchgear and control gear assemblies -
Part 1. General rules
IS/IEC 61439-2 Low-voltage swﬂghgear and control gear assemblle.s -
Part 2: Power switchgear and control gear assemblies
IEC 60947-1 Low-voltage switchgear and control gear - Part 1: General
rules
IEC 60947-2 Low-Voltage Switchgear and Control gear: Circuit
Breakers
Low voltage switchgear and control gear: Part 3 Switches,
IEC 60947-3 disconnectors, switch-disconnectors and fuse
combination units
Low-voltage switchgear and control gear - Part 4-1.:
IEC 60947-4-1 | Contactors and motor-starters - Electromechanical
contactors and motor-starters
Low-voltage switchgear and control gear - Part 5-1.:
IEC 60947-5-1 | Control circuit devices and switching elements -
Electromechanical control circuit devices
Electricity metering equipment (a.c.) - General
IEC 62052-11 requirements, tests and test conditions - Part 11: Metering
equipment
Polyvinyl chloride insulated unsheathed-and sheathed
IS 694 cables/ cords with rigid and flexible conductor for rated
voltages - up to and including 450/750V
IEC 61869 Instrument Transformers
IS 3043 Code of practice for earthing
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Measuring relays and protection equipment - Part 1:

IEC 60255 .
Common requirements

10.2 Technical Parameters

System Details

415V + 10%, 3 Phase, 50Hz, 4 wire, Neutral
Solidly Earthed

Digital Multifunctional Meter (MFM)

0.5 class for main distribution board at main
Accuracy class control room and 0.5 class for DB at inverter
room(s)

Rated system voltage

Communication with
SCADA

Current transformer (CT)

RS485 communication with Modbus RTU

Type Cast Resin Bar Primary

Voltage class and
frequency

CT Secondary Current lor5A

650V, 50Hz

Class of insulation Class F

Accuracy class & burden

5P20, 5VA PS Class for REF and

For Protecti
a) For Protection core balance CT (CBCT)

b) For Metering Class 0.5, 5VA (min)
Minimum primary earth
fault current to be 1A

detected by CBCT

Instrument Security

Factor for metering CT °
Voltage transformer (VT)
Type Cast Resin
Accuracy class 0.5
Rated Voltage factor 1.1 continuous, 1.5 for 30 seconds
Class of insulation E or better
Moulded case circuit breaker (MCCB)
Rated voltage 415V
Release Thermal-Magnetic/Microprocessor
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Rated current As per system requirement
Poles 4 poles
Rated insulation level 690 V
Rated ultimate and
service short circuit As per system requirement
breaking Capacity
Rated Making capacity
(as per system 2.1 X Short circuit breaking Capacity
requirement)
Utilization category A

10.3 Constructional Details

10.3.1 The panel shall be metal enclosed, free standing, floor mounted, modular type with
compartmentalized construction having degree of protection of IP 24 (Indoor) and
IP54 (outdoor) as per IS/IEC 60529. All doors and covers shall be provided with
neoprene gaskets to prevent entry of vermin and dust.

10.3.2 All switches, push buttons etc. shall be operated front and shall be flush/semi-flush
mounted.

10.3.3 The panel shall be fabricated from 2 mm CRCA sheet steel for frame & load bearing
surfaces. Partitions may be fabricated from 1.6 mm CRCA if no components are
mounted on them.

10.3.4 Cable entries shall be from bottom. The opening of cable entry shall be covered by
3mm thick gland plates with proper sealing to avoid water and rodent entry.

10.3.5 Earthing bus bar of suitable cross section shall be provided throughout the length of
panel.

10.3.6 The panel shall be duly wired with suitable size of 1.1kV, PVC insulated cable and
terminals shall be brought out for cable connections. 10% spare terminals subjected
to minimum one of each rating shall be provided on each distribution switchgear. All
wire shall have ferrules as per wiring diagram.

10.3.7 The panel shall be painted with 2 coats of primer after pre-treatment and 2 coats of
Polyurethane / epoxy paint with shade as decided by the Owner.

10.3.8 The panel shall be of dead front construction suitable for front operated and back
maintained functioning.

10.3.9 240V, 5 A, 3 pin industrial socket-outlet with ON/OFF switch shall be provided in
each panel.

10.3.10 Each panel shall be provided with LED lamp rated for 240 V, 50 Hz, single phase AC
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supply for interior illumination controlled by door switch.

10.3.11 Suitable lifting hooks shall be provided for each panel.

10.3.12 Each switchgear panel shall be provided with thermostatically controlled space
heaters to prevent condensation within the enclosure. The space heater shall be
connected to 240 V, 50 Hz, single phase AC supply through suitable switch and fuse.

10.3.13 Earth leakage relay with Core balance CTs (CBCT) shall be provided on main
incoming feeders having phase CT ratio more than 50/1A. CBCT's shall be circular
window type with window size based on the overall diameter of the cables, to be
finalized during detailed engineering.

10.4 Warranty

Distribution panels (ACDB and DCDB) shall be warranted for minimum of 1 (one) year
from the date of Supply against all material/ manufacturing defects and workmanship.

10.5 Testing

Routine test and acceptance tests requirements shall be as per relevant standards for
all cable sizes.
11  Uninterrupted Power Supply
11.1 Standards and Codes
Standard/Code | Description
IEC 62040-1 Unlnterrupt!ble power systems (UPS) - Part 1: General and
safety requirements for UPS

IEC 62040-2 Unlnterru.p.tlble power sygtems (UPS) - Part 2: Electromagnetic
compatibility (EMC) requirements

IEC 62040-3 Unm'Fer.ruptlbIe power systems (UPS) - Pgrt 3: Method of
specifying the performance and test requirements

11.2 General Requirements

11.2.1 The Uninterrupted Power Supply (UPS) system shall be designed to supply power to
following loads (but not limited to).

(i) Data logger/ SCADA
(i) Fire Detection/ Alarm Panel
(i) HMI of SCADA
(iv) Emergency Lighting
(v) Inverter’s Auxiliary supply (if applicable)
(vi) HT panel auxiliary
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(vii) CCTV

11.2.2 Sizing of UPS shall be done considering the above-mentioned load at power factor

of 0.8 lagging inclusive of 10% design margin at 50 °C.

11.3 System Description

11.3.1 The UPS shall automatically provide continuous, regulated AC power to critical loads

under normal and abnormal conditions, including loss of input AC power. The UPS

system shall consist of the following major equipment.
(i) UPS Module

(a) Insulated Gate Bipolar Transistor (IGBT) Converter

(b) Insulated Gate Bipolar Transistor (IGBT) Inverter
(c) Digital Signal Processor (DSP) using Pulse Width Modulation (PWM) for
Direct Digital Control (DDC) of all UPS control and monitoring functions

(d) Static bypass switch

(i) Battery system for 2 hours

(i) Battery protective and disconnect device

(iv) Maintenance bypass switch

(v) LCD display panel and LED indications

(vi) Integrated UPS Communications Protocols capable of communicating with

SCADA system

11.3.2 The UPS shall meet the following

11.3.3 minimum specifications.

Parameter Specification
Topology Online double conversion UPS
Input
Voltage 230V +10% AC
Frequency 505 Hz
Power factor 0.95
Output
Voltage 230V + 1% AC
Frequency 50 Hz
Power factor 0.8
Battery
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Type Sealed, Maintenance-Free (AGM) battery
Capacity 100% UPS load for 2 hours

Monitoring and communication

Closing contacts for each of the following conditions:
1. Unit on Battery

2. Low Battery

3. Summary Alarm

4. UPS On

5. Input Fail

Local Display LCD/ LED

SCADA
communications

Electrical contacts

RS-232 or RS-485 Interface Port

Overall efficiency >90%

Input/ output under voltage, over temperature, overload,

Electrical Protection . .
Short circuit, battery low trip

11.3.4 The UPS shall be forced air cooled by internally mounted fans. The fans shall be
redundant in nature to ensure maximum reliability. The fans shall be easily
replaceable without the use of special tools.

11.3.5 Contractor shall provide the Operation & Maintenance Manual and mandatory spare

parts list along with the equipment

11.4 Warranty
UPS shall be warranted for minimum of 5 (five) years and batteries shall be warranted

for a minimum of 2 (two) years against all material/ manufacturing defects and

workmanship

11.5 Tests

11.5.1 Routine tests and acceptance tests on final product shall be done as per QAP
approved by the Employer.

11.5.2 On completion of installation and commissioning of the equipment on site tests shall
be carried out with the max. available load, which does not exceed the rated
continuous load. An on-site test procedure shall be submitted by contractor include

a check of controls and indicators after installation of the equipment.
12  Battery and Battery Charger

12.1 Standards and Codes
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Standard/Code Description
IEC 60896-22:2004 ;ts;i;)rjzaRrZ(;iziarc;zcéi:t:atteries - Part 22: Valve regulated
IEC 60896-21-2004 ztséig??\zyégﬁsg;ag;?et;?tteries - Part 21: Valve regulated
IS 1652 Specifigation for stati.o.nary cells and batteries, lead acid
type (with plante positive plates)
IS 8320 General requir.ements and methods of tests for lead acid
storage batteries.
IS 15549 Stationary Regulated Lead Acid Batteries
12.2 General
110 V DC system (Battery, Battery Charger & DCDB) in accordance with this
specification and standards stated herein, shall comprise of the following.
(i) Sealed Maintenance Free (VRLA) Battery complete with racks & accessories.
(i) One No. Float charger.
(iii) One No. Float cum Boost charger.
(iv) DC Distribution Board (DCDB)
12.3 Battery
12.3.1 Battery shall be used to supply the following loads with back up of two hours in case
of complete power failure:
() Trip and closing coil of HT circuit breaker
(i) Spring charging motors for HT circuit breaker
(iif) Annunciator and Indication circuit of HT panel
(iv) Auxiliary supply to protection relays
12.3.2 The battery sizing shall account for suitable temperature correction factors, ageing
factors of 1.25, design margin of 1.25 & depth of discharge of 80%.
12.3.3 The design of the battery bank and sizing calculation along with the data sheet for
the battery and battery charger shall be submitted for approval.
12.3.4 Battery voltage — 220V dc or 110V DC
12.4 Battery Charger
12.4.1 The Float Charger shall be used to supply normal DC loads and float charging current
of charged battery. The Float cum Boost charger shall be designed to supply boost
charging current requirement of the associated battery as well as to supply normal
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DC load. After full discharge of battery bank, the Float Cum boost charger shall be
capable of charging the battery to its full capacity in 8 hours duration while supplying
normal DC load.

12.4.2 The float charger shall have both auto and manual voltage regulation arrangements
with provision of selector switch.

12.4.3 Suitable filter circuits shall be provided in all the chargers to limit the ripple content
(peak to peak) in the output voltage and current to 2% and 5% respectively.

12.4.4 Digital Outputs shall be configured for connection to the SCADA to monitor the
outputs like charger output current, output voltage, float/boost mode, etc.

12.45 The charging equipment shall be housed in a free standing, floor mounted
compartmentalized panels. Panel shall have provision for bottom cable entry with
removable undrilled cable gland plate of 3.0 mm thickness.

12.4.6 The panel shall be of CRCA sheet steel construction having thickness of at least 2.0
mm. Degree of protection provided by the enclosure to the internals of charger shall
be IP-42.

12.4.7 The instruments, switches and indicating lamps shall be flush mounted on the front
panel.

12.5 DC distribution board (DCDB)

12.5.1 DCDB shall be an integral part of battery charger panel board.

12.5.2 Doors and covers shall be provided with neoprene gaskets to prevent entry of vermin
and dust. Also, door shall be provided with lock and key arrangement to prevent
unauthorized access to the board.

12.5.3 DCDB shall have adequate number of outgoing feeders with double pole, DC MCBs.
At least 20% feeders shall be provided as spare.

12.6  Warranty

Batteries and battery charger shall be warranted for minimum of 2 (two) years against
all material/ manufacturing defects and workmanship.

12.7 Tests

Routine tests and acceptance tests shall be as per the Quality Assurance Plan (QAP)
approved by the Employer.

13  Earthing

13.1 Standards and Codes
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Earthing system shall comply with latest revisions and amendments of the relevant IEC
standards and IS codes. In particular, earthing system shall comply with the following

standards and codes.

Standard/Code | Description
IS 3043 Code of Practice for Earthing

IEC 62561-2 Requirements for conductors and earth electrodes

IEC 62561-7 Requirements for earthing enhancing compounds
IEEE 80 IEEE Guide for Safety in AC Substation Grounding

IEEE Recommended Practice for Grounding of Industrial and

IEEE 142 .
Commercial Power Systems

Indian Electricity Rules

13.2 General Requirements

13.2.1 Earthing system shall be designed based on system fault current and soil resistivity
value obtained from geo-technical investigation report. Earth grid shall be formed
consisting of number of earth electrodes sufficient enough to dissipate the system
fault current interconnected by earthing conductors.

13.2.2 The earth electrode shall be made of high tensile low carbon steel rod, molecularly
bonded by high conductivity copper on outer surface with coating thickness not less
than 250 micron as per relevant standards. Suitable earth enhancing material shall
be filled around the electrode to lower the resistance to earth. Inspection chamber
and lid shall be provided as per IS 3043.

13.2.3 Earth conductors shall be made of copper bonded steel or galvanized steel of
sufficient cross section to carry the fault current and withstand corrosion.

13.2.4 Earth conductors buried in ground shall be laid minimum 600 mm below ground level
unless otherwise indicated in the drawing. Back filling material to be placed over
buried conductors shall be free from stones and harmful mixtures.

13.2.5 Earth electrodes shall not be situated within 1.5m from any building whose installation
system is being earthed. Minimum distance between earth electrodes shall be two
times the driven depth of the electrode.

13.2.6 Transformer yard and switchyard fence shall be connected to the earth grid by one
GS flat and gates by flexible lead to the earthed post.

13.2.7 All welded connections shall be made by electric arc welding. For rust protection, the

welds should be treated with red lead compound and afterwards thickly coated with
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13.3
13.3.1

13.3.2

13.3.3

13.3.4

13.3.5

13.3.6

13.4

bitumen compound.

Earthing of PV array field
All PV Modules, Module Mounting Structures (MMS) and String Monitoring Unit

(SMU) structures in the PV array field shall be bonded to the earthing system by two
distinct connections.

Each PV Module frame shall be earthed using copper wire of sufficient cross section.
The copper wire shall be connected to the earth hole provided in the module frame
using suitable arrangement in line with the manufacturer recommendation. The
earthing arrangement shall use stainless washers to prevent galvanic corrosion
between aluminium frame and copper wire. In order to achieve effective earthing,
serrated washers shall be employed to penetrate the anodization layer of the module
frame.

Continuous copper earthing wire shall be run to connect a group of modules and both
ends of the loop shall be bolted to the DC earth grid using bimetallic lugs and
stainless-steel fasteners. The copper earthing wire shall be routed in such a way to
avoid physical contact with the module aluminium frame.

The connection between MMS and DC earth grid shall be bolted or welded. Portion
of the MMS which undergoes welding at site shall be coated with two coats of cold
galvanising and anti-corrosion paint afterwards.

Earth electrodes of the DC earth grid shall be uniformly distributed throughout the PV
array field so that optimum earth resistance is offered to leakage current flowing from
any module frame or MMS.

SMU equipment earthing point shall be connected to the DC earth grid using flexible
copper cable of sufficient cross section as recommended by the manufacturer. The
connection with the DC earth grid shall be done using suitable bimetallic lugs and

stainless-steel fasteners.

PCU Earthing
DC negative bus bar of the PCU shall be earthed to avoid Potential Induced

Degradation (PID). DC negative bus bar and PCU equipment earth shall be bonded to
the PCU earth bus and connected to earth electrodes through flexible copper cable of
sufficient cross section as mentioned by the manufacturer. In case negative earthing
provision is not available, suitable anti-PID device shall be provided. The
interconnection of PCU earth electrodes with DC earth grid shall be as per PCU

manufacturer recommendation.
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13.5 Transformer Earthing
13.5.1 Inverter transformer neutral shall be floating, not to be earthed. However,
recommendation of inverter manufacturer shall also be taken into account.
13.5.2 Transformer tank, cable box, marshalling box and all other body earth points shall be
earthed.
13.5.3 Inverter transformer shield shall be earthed separately using minimum two no. of
earth electrodes. Earthing conductor between shield bushing and earth electrodes
shall be copper flat of suitable size not less than 25 x 6 mm.
13.5.4 Neutral and body of the auxiliary transformer shall be earthed.
13.6 Inverter Room and Main Control Room Earthing
13.6.1 Metallic enclosure of all electrical equipment inside the inverter room and main
control room shall be connected to the earth grid by two separate and distinct
connections.
13.6.2 Cable racks and trays shall be connected to the earth grid at minimum two places
using galvanized steel flat.
13.6.3 SCADA and other related electronic devices shall be earthed separately using
minimum two no. of earth electrodes.
13.7 Switchyard Earthing
The metallic frame work of all switchyard equipment and support structures shall be
connected to the earth grid by means of two separate and distinct connections.
Switchyard shall be shielded against direct lightning stroke by provision of over head
shield wire or earth wire or spikes(masts) or a combination there of as per CEA
regulations 2010 (Technical standards)- 42(2)(C).
13.8 Tests

Type test reports for earthing electrode, earth enhancing compound and its associated

accessories shall be submitted during detailed engineering for approval.

On completion of installation, continuity of earth conductors and efficiency of all bonds
and joints shall be checked. Earth resistance at earth terminations shall be measured

and recorded.

The earth plate shall be provided to facilitate its identification and for carrying out

periodical inspection.

14  Lightning Protection System
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14.1 Lightning Protection System (LPS) for entire plant against direct lighting strokes shall
be provided as per IEC 62305:2010 or NFC 17-102:2011.

14.2 Protection level for the entire plant shall be Level-l.

14.3 LPS as per IEC 62305
Location of air terminals shall be designed as per rolling sphere method.

14.4 LPS as per NFC 17-102
Lightning Protection System shall consist of following accessories.

(i) Early Streamer Emission (ESE) air terminal

(i) Highly insulated poly-plastic adaptor to fix the ESE air terminal with the FRP mast

(i) Fiberglass Reinforced Plastic (FRP) mast

(iv) Coupler to connect FRP mast with Gl mast

(v) Gl tubular pole supported on RCC pedestal and foundation structure through
Base plate & Anchor bolt assembly

(vi) Down-conductor: PVC insulated flexible copper cable of suitable size complying
with EN 50164-2 or equivalent standard. It shall be routed along the mast with
suitable fixings and connecters

(vii) Test joint with each down conductor

(viii) Lightning event counter complying with EN 50164-6 or equivalent standard. It shall
be fixed at suitable height in series with the down conductor.

(ix) Earth termination system in accordance with NFC 17-102. Earth electrodes shall
comply with the EN 50164-2 or equivalent standard. Earth enhancing compounds
complying with EN 50164-7 or equivalent standard, may be used where soll
resistivity is higher and making it impossible to achieve system resistance within
specified limit.

14.5 Accessories listed above are indicative only and any other fittings or accessories, which
are usual or necessary for satisfactory operation of the lightning protection shall be
provided by the Contractor without extra charges.

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

14.7 The product shall be warranted for minimum of 2 (two) years against all material/
manufacturing defects and workmanship.

14.8 Typetestreports as per IEC 62305:2010 or NFC 17-102:2011 shall be submitted during
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detailed engineering for approval.

15 Communication Cables

15.1 Optical Fibre Cables

15.1.1 Optic Fibre cable shall be 4/8/12 core, galvanized corrugated steel taped armoured,
fully water blocked with dielectric central member for outdoor/ indoor application so
as to prevent any physical damage.

15.1.2 The cable shall have multiple single-mode or multimode fibres on as required basis
So as to avoid the usage of any repeaters.

15.1.3 The outer sheath shall have Flame Retardant, UV resistant properties and are to be
identified with the manufacturer's name, year of manufacturing, progressive
automatic sequential on-line marking of length in meters at every meter on outer
sheath.

15.1.4 The cable core shall have suitable characteristics and strengthening for prevention
of damage during pulling.

15.1.5 All testing of the optic fibre cable being supplied shall be as per the relevant IEC, EIA
and other international standards.

15.1.6 The Contractor shall ensure that minimum 100% cores are kept as spare in all types
of optical fibre cables.

15.1.7 Cables shall be suitable for laying in conduits, ducts, trenches, racks and
underground buried installation.

15.1.8 Spliced/ Repaired cables are not acceptable. Penetration of water resistance and
impact resistance shall be as per IEC standard.

15.2 Communication Cable (Modbus)

15.2.1 Data (Modbus) Cable to be used shall be shielded type with stranded copper
conductor. Cable shall have minimum 2 pair each with conductor size of 0.5 Sq.mm.
Cable shall be flame retardant according to IEC 60332-1-2.

15.2.2 Cable shall be tested for Peak working voltage of not less than 300 V and shall be
suitable for serial interfaces (RS 422 and RS 485).

15.2.3 Communication cable shall be laid through underground with suitable HDPE ducts.

16 SCADA

16.1 General Requirements

16.1.1 The Contractor shall provide complete SCADA system with all accessories,
auxiliaries and associated equipment and cables for the safe, efficient and reliable
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operation and monitoring of entire solar plant and its auxiliary systems.

16.1.2 The Contractor shall provide all the components including, but not limited to,
Hardware, Software, Panels, Power Supply, HMI, Laser Printer, Gateway,
Networking equipment and associated Cables, firewall etc. needed for the
completeness.

16.1.3 SCADA System shall have the provision to perform the following features and/or
functions:

(i) Web enabled Operator Dashboards: Showing key information on Generation,
Performance and Current Status of various equipment in Single Line Diagram
(SLD) format with capability to monitor PV array string level parameters.

(i) Real time Data Logging with Integrated Analytics & Reporting: Logging of all
parameters - AC, DC, Weather, System Run Hours, Equipment Status and
Alarms as well as derived/ calculated/ integrated values. The SCADA User
interface shall be customizable and enable Report Generation and Graphical
Analysis.

(i) Fault and System Diagnostics with time stamped event logging.

(iv) Support for O&M Activities: The interface shall allow integration with Surveillance
System(s), Module Cleaning System and various other O&M support systems to
provide a Data Analysis and Decision Support System for smooth and efficient
Plant Operations.

(v) Al based Distributed Analytics for Predictive Maintenance, trend analysis and
Alerts.

(vi) Generate, store and retrieve user configurable Sequence of Event (SOE)
Reports.

(vi) Interface with different field equipment in the plant and work seamlessly with
field equipment supplied by different companies.

(viii) Transfer of plant data reliably, to an Owner designated server or Cloud on any
kind of remote network including low bandwidth and wireless links such as
2G/3G/VSAT

(Note: Telecom Lease line connection, if required for transferring data from Plant over

internet shall be taken by Contractor in the name of Employer for O&M period)

16.1.4 The Control system shall be designed to operate in non-air-conditioned area.
However, the Contractor shall provide a Package/ Split AC of suitable capacity

decided by heat load requirement in SCADA room at Main Control Room.
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16.2 Architecture

16.2.1

16.2.2

16.2.3

16.2.4

16.2.5

16.2.6

16.2.7

16.2.8

16.2.9

The SCADA System shall be built over Industrial 10T architecture with integrated
Analytics, secure web access, enterprise software and Database.

Data acquisition shall be distributed across MCR and LCRs while plant level data
aggregation shall be done in both local and remote server (as specified by Owner).
Analog and Digital 10 modules shall have integrated processor for distributed 10
processing and control.

Data communication system shall be built over fibre optic cables/ wireless network
with high bandwidth TCP/IP communication (Fast Ethernet or 802.11a/b/g/n) across
all Inverter and Control Rooms with Internet/Intranet access at Main Control Room.
Firewall shall be provided for network security.

Plant SCADA Server shall have Industrial Grade server hardware running SCADA &
Monitoring Software with data storage (complete plant data) space for 2 years.
Plant data for monitoring and control operations should be accessible without
dependence on external network.

A virtual/cloud server running SCADA & Monitoring Software shall be configured in
parallel with Plant Server to enable easy access to plant data from outside the plant
without having to login to plant server. Effectively, the plant data shall be replicated
in both places i.e. between systems at the Plant Server and Remote Server to provide
data redundancy for complete plant data.

Note: Configuration of Cloud server and procurement of associated subscription

services shall be in the scope of the EPC Contractor.

Operator Workstation/PC shall be of Industrial Grade for browser-based access to
plant data from Plant or remote server. Plant control & SLDC/Utility related operations
shall only be initiated through browser-based interface requiring no client software or
database to be installed on the Workstation. All critical software and Plant Data shall
be installed/stored on local and remote servers only with user access control for
protecting the software and data assets from accidental deletion or corruption.

Internet/Intranet at Plant: Public or private network access shall be provided at the
plant through any broadband/VSAT connectivity of 50 Mbps or higher bandwidth. In
case no broadband/VSAT connectivity can be provided at the plant, a 3G/4G data
card from any Internet Service Provider (ISP) may be provided. SCADA system shall

be capable of sending all plant data in real time to the Remote Server.

16.2.10 GPS based Time Synchronization System: The SCADA system shall have a
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Master/Slave Clock system along with antenna, receiver, cabinet and internal
interconnection cables. All SCADA controllers, servers, OWS and communicating
equipment shall be synchronized to the GPS clock.
16.3 Industrial 10T Controllers & Data Acquisition
The Plant SCADA and Monitoring System may use one or more lloT Controllers at
each Inverter Control Room and MCR for the purpose of data acquisition and data
forwarding to the Local and Remote SCADA Servers. The IloT Controllers shall meet
the following minimum requirements:
16.3.1 The lloT Controllers shall be distributed in nature and work independently of other
[loT Controllers or any central controller in the system.
16.3.2 Shall be capable of supporting wide range of field protocols to communicate with
different field equipment (Modbus over RS485/Ethernet,/IEC 61850 or DNP-3 etc.)
16.3.3 Shall have local storage for a minimum of 2 weeks (in case of network failure).
16.3.4 Provide web-based interface to configure the controller for various equipment in the
field.
16.3.5 10 Functionality: Shall support status monitoring of VCBs & Trip relays on
RMU/HT/BESS & Transformer panels through distributed DI/Al modules.
16.3.6 Controls: Shall be capable of Controlling breakers (ON/OFF). Both ON/OFF and
Parameter control of inverters shall be supported.
16.3.7 Data Communication with Servers: Shall send the data collected, from all the
equipment at Inverter Control Room and/or Main Control Room, to the Monitoring &
Control Server.
16.3.8 Controllers shall be capable of sending data over Internet connections USB data
cards.
16.3.9 Shall not require a static public IP address, at the plant for the purpose of remote
access.
16.4 Functionalities
16.41 The SCADA system shall monitor instantaneous and cumulative electrical
parameters from all DC& AC Equipment including inverters, string combiner boxes,
weather station, MFM, Transformer, BESS, Switchgear (LT & HT Panels) and Plant
EMS Controller at regular intervals not greater than one minute.
16.4.2 The SCADA system shall monitor Instantaneous and cumulative environment
parameters from weather sensors or data loggers as well as BESS parameters at
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16.4.3

16.4.4

16.4.5

16.4.6

16.4.7

16.4.8

16.4.9

16.4.10

16.4.11

16.4.12

same interval as electrical parameters and provide PR, CUF, State of Charge (SoC)

etc. on the fly.

The SCADA system shall provide Alarms and Alerts on equipment faults and failure

in less than 5 seconds. Alarms on status change of hardwired DI shall also be

provided.

The SCADA system shall provide configurable alerts on any parameter crossing

settable thresholds. The list of such parameters shall be finalised in consultation with

the Owner.

The SCADA system shall enable integration with other sub-systems at the plant for

supporting O&M activities. The list shall include but not limited to:

(i) Surveillance Cameras,

(i) Module Cleaning System — For monitoring of water usage and efficacy of
cleaning process.

The SCADA system shall have user-friendly browser-based User Interface for secure
access from anywhere, for minimum ten concurrent connections from the Operator
PC or other securely connected laptop/mobile, for plant monitoring, O&M, daily
reporting, and analysis. A dashboard providing summary details of total plant
generation, day’s export, irradiance, Inverter Control Room level generation and
performance indicators like PR and CUF.

Reporting: The SCADA system shall provide downloadable reports in Excel/PDF,
configurable for equipment parameters across the plant.

The system shall have Configurable Analysis page for self-configured as well as on
demand Analytics charts.

The SCADA system shall be extensible to include maintenance of O&M schedules
and related activities for plant equipment as per the O&M Manual.

Connectivity shall be provided to Owner’s Data Monitoring Centre. Data collected by
Plant SCADA shall be replicated in real-time, using industry standard interfaces such
as Web Services, OPC-UA, data files, as required — with Owner’s Central Monitoring
System. The data recording intervals for different parameters from different devices
in the solar plant shall be considered when creating schedules to “push” the data
from Plant SCADA to Owner’s Data Monitoring Centre.

Mobile User Interface: summary of plant performance and issues should be
accessible in a mobile Native Ul or browser UI.

Data Communication to SLDC: SCADA system shall provide required interface to
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integrate with  TRANSCO-SLDC, in compliance with grid code, to send any
parameters specified by SLDC.

Note: The methodology and specification of SLDC interface will be provided
separately by SLDC/TRANSCO and it shall be the responsibility of the Contractor to

determine the same.

16.4.13 Power Plant Control: SCADA system shall provide required interface to the local
SCADA operator to set various power control modes (active/reactive
power/frequency/PF) through the inverters over industry standard communication
protocols like Modbus over TCP/IP.

16.4.14 Forecasting and Scheduling: SCADA shall provide day ahead and week ahead
forecasting and scheduling for power generation at the plant as per SLDC/Utility
stipulations.

16.4.15 Predictive Maintenance: SCADA system shall have in-built or pluggable frameworks
to support Al based Predictive Maintenance for all key equipment including inverters,
transformers and switchgear at the plant.

16.4.16 All programming functionalities shall be password protected to avoid unauthorized
modification.

16.4.17 The Contractor shall provide software locks and passwords to Employer for all
operating & application software. Also, the Contractor shall provide sufficient
documentation and program listing so that it is possible for the Employer to carry out
modification at a later date.

16.5 Earthing
16.5.1 Two isolated electronic earth pits near to SCADA panel at every Inverter and Control

Room with < 1 Ohm resistance shall be provided. One earth pit shall be used for
protective/body earth and the other to be used for Signal Earth.

16.5.2 Apart from providing separate earth pits, manufacturer specified earthing
recommendations shall be followed for all communicating equipment connected to
SCADA. This includes but is not limited to SMBs, Inverters, WMS and Switchgear

panels.

16.6 Communication Cable Laying
16.6.1 All RS485, I0 and CAT6 cables shall be laid in separate conduits with a minimum

separation of 1.5ft from AC/DC power cables all along.

16.6.2 Power cables shall be laid deep in the trenches first. Data cables shall be laid in
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separate conduits after partially filling the trenches to ensure minimum 1.5 ft
separation between power and communication cables all along the trench.

16.6.3 10 Cables between switch gear panels and SCADA panel shall be laid on separate
cable trays, with a minimum of 1.5ft separation from trays carrying AC Power cables.

16.6.4 RS485 & CAT6 cables between switch gear panels or Inverters and SCADA panel
shall be laid on separate cable trays, with a minimum of 1.5ft separation from trays
carrying AC Power cables.

16.7 Control Cabinets / Panels / Desks at Main Control Room

16.7.1 The cabinets shall be IP-22 protection class. The Contractor shall ensure that the
temperature rise is well within the safe limits for system components even under the
worst condition and specification requirements for remote I/O cabinets.

16.7.2 The cabinets shall be totally enclosed, free standing type and shall be constructed
with minimum 2 mm thick steel plate frame and 1.6 mm thick CRCA steel sheet or as
per supplier's standard practice for similar applications.

16.8 Software Licences

The Contractor shall provide software license for all software being used in
Contractor’s System. The software licenses shall be provided for the project and shall
not be hardware/ machine-specific.

16.9 Hardware at Main Control Room

16.9.1 The Hardware as specified shall be based on latest state of the art Workstations and
Servers and technology suitable for industrial application & power plant environment.

16.9.2 The Local Monitoring & Control Server and the Operating Work station, to be
deployed in the Plant Control Room, shall have the following server hardware and
operating system along with accessories:

Plant Server
Hex/Octal Core Xeon, 32GB RAM (expandable
to 64 GB RAM), 8 X 2TB SATA hard discs in
RAID 5 configuration, 4 Nos. of 2TB external
USB hard disc (for backup), dual power

Server Hardware supplies, 2 LAN ports, LCD console, keyboard
& mouse.
The Server hardware shall be housed in a
rugged fan-cooled, and rodent-proof Server
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Rack.

Operating System and Database shall be of

enterprise scale (RedHat Linux or equivalent

Linux OS or Windows OS, Oracle/MySQL or

equivalent DB), with required AMC for 5 years.

1. Monitor: Min 22” LED Flat Monitor with
non-interfaced refresh rate min. 75 Hz.
Keyboard: ASCII type

Pointing Device: Mouse

Operating System

Accessories

4. Intelligent UPS (on line): Minimum 2 hour
battery backup.

Operator Workstation

i7 CPU running at 3.0 GHz or faster with 8GB
Hardware RAM, 500GB hard disk, 32” LED monitor,
keyboard and mouse, 4 USB ports, LAN port

Windows operating system with necessary

Operating System .
P gy tools, anti-virus software.

1. Screen Display Unit: Min 50” LED Flat

Monitor with wall mounted arrangement for
the display of SCADA screen

A [ . .
ceessories 2. A4 size monochrome laser printer.

3. UPS of required capacity with 2 hour

battery backup.

16.9.3 All network components of LAN and Workstations shall be compatible to the LAN,

without degrading its performance.

16.10 Factory Acceptance Test (FAT)
FAT procedure shall be submitted by bidder for approval. SCADA shall communicate

with all third devices which are part of solar plant and same shall be demonstrated
during the FAT.

17  Illumination

17.1 Standards and Codes
LED luminaires shall be tested at independent laboratory as per the following test

standards.
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Standard/Code | Description

Electrical and Photometric Measurements of Solid-State Lighting

LM79-08 Products

Measuring Luminous Flux and Color Maintenance of LED

LM 80-15 Packages, Arrays and Modules

17.2 General specification

17.2.1

17.2.2

17.2.3

17.3
17.3.1

17.3.2

17.3.3

This specification covers design, supply and installation of uniformly Illlumination
system along the peripheral & internal roads, main control room & inverter rooms,
switchyard and other facilities including entry points/gate(s) inside the plant area.
The Contractor shall furnish Guaranteed Technical Particulars of the LED luminaires,
from renowned brands available in the market for approval of Employer.

Lighting system shall work on the auxiliary supply and same shall be incorporated in
auxiliary loads. The Contractor shall provide minimum 20% of total lighting points as
emergency lighting points, fed from UPS DB or DCDB as per scheme adopted by the
Contractor. Indoor and outdoor emergency lights shall be provided at each inverter

room, main control room, security room and main gate.

Lighting Levels

The average LUX level of 10 Im is to be maintained in switchyard. However, a lux
level of 20 Im ((10+10) additional switchable on requirement only) is to be maintained
in switchyard on transformer.

The lighting system for outdoor and indoor areas of solar power plant shall be
designed in such a way that uniform illumination is achieved. Average LUX level to

be maintained in different areas shall be as under:

Area LUX

Control Room and equipment rooms 300

Office 300

Battery & other rooms 150

Internal Roads 4

Transformer yard/Switchyard 20

H — pole and metering point 10

The lighting level shall take into account appropriate light output ratio of luminaires,
coefficient of utilization maintenance factor (of 0.7 or less) to take into account
deterioration with time and dust deposition and illuminance uniformity [Uo] shall be
min 0.3.
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17.3.4 Plant boundary/ Peripheral area shall be illuminated with chain-link/Boundary wall

post mounted (every 100m) LED floodlights for area lighting as per following

specifications:
Input Voltage AC 220-240V
Frequency 50Hz~60Hz
LED power Consumption 50 W
LED luminous efficiency 85 Lm /W
Led Luminous Flux 4500 Im
lamp’s Efficiency >88 %
Color Temperature Cool White
Color Rendering Index >75
Light Distribution Symmetric / circular spot
Light Design LED+ Reflector
LED Junction Temperature <80°C
Working Temperature -40°C ~ 55°C
IP Grade IP65
Mechanical Strength IKO8
Working Life-span 30000 Hrs
Certification CE& ROHS
Warranty 3 Years Product Replacement

17.4 LED Luminaire for Outdoor Applications (Other than Peripheral Area)

17.4.1 LED luminaires shall meet the following parameters.

Parameter Specified Value
Input voltage 170-260V
Input Frequency 50 Hz +/-1 Hz
Power Factor 0.90 (Minimum)
Luminaire efficacy > 90 lumens per watt
Beam Angle Minimum 120°
Total Harmonic Distortion <10%
. - 10% - 90% RH (Pref ly H icall I
Working Humidity 0. b - 90% (Preferably Hermetically sealed
unit)
50 MW (AC) Solar PV Power Tender No. TS Signature of

Plants at Tamil Nadu SECI/C&P/TD/2020/TN/50 Page 60 of 123 Bidder




RV

4
Yoyl
i;-,%@;!gg

e SUNFOR

Design, Engineering, Supply, Construction, Erection, Testing & Commissioning of 50 MW (AC)
Solar PV Project with Land at Tamil Nadu, India

Degree of Protection Minimum IP 65 (for Outdoor fixtures)

Luminaire Casing Powder coated metal / Aluminium.

Colour Temperature 5700 K (cool day light)

Colour Rendering Index > 65

Moisture protection in case of | IP 65 (driver unit shall preferably be totally
casing damage encapsulated)

17.4.2

17.4.3

17.4.4
17.4.5

17.4.6

17.4.7

17.4.8

17.4.9

17.4.10

The LED luminaire (outdoor) housing, heat sink, pole mounting bracket, individual
LED reflectors and front heat resistant tempered glass should be provided.

The LED luminaire (outdoor) housing should be made of non-corrosive, high-
pressure, die-cast aluminium and the housing should be power coated grey, so as to
ensure good weatherability. Each individual LED source should be provided with an
asymmetrical distribution high reflectance aluminized reflector, which should ensure
that the light distribution of the luminaire is suitable for road lighting applications (wide
beam distribution) and should ensure high pole to pole spacing.

The luminaire should be provided with in-built power unit and electronic driver.

The luminaire should be suitable for standard street light poles and should be suitable
for side entry and bottom entry (post top).

Gl Lighting pole of suitable diameter capable of withstanding system and wind load,
shall be provided with average Zn coating thickness of 80micron. The street light
poles shall have loop in loop out arrangement for cable entry and light fixture / wiring
protected with suitably rated MCB.

All outdoor lighting system shall be automatically controlled by synchronous timer or
photocell. Provision to bypass the timer or photocell shall be provided in the panel.
Lighting panels shall be earthed by two separate and distinct connections with
earthing system. Switch boxes, junction boxes, lighting fixtures, etc. shall be earthed
by means of separate earth continuity conductor. Cable armour shall be connected
to earthing system at both the ends. Proper earthing of street light poles shall be
ensured.

Junction box for lighting shall be made of fire retardant material. The degree of
protection shall be IP55 for outdoor JB.

Lighting cables, wherever exposed to direct sunlight, shall be laid through Double
Wall Corrugated (DWC) HDPE conduits.

17.5 LED Luminaire/Lamps for Indoor Applications

17.5.1 LED luminaire/lamps shall have minimum 3-star BEE rating.
17.5.2 All indoor LED luminaire/lamps shall be supplied with proper diffuser to avoid direct
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