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About the Company

CIL NavikarniyaUrja Limited (CNUL), a wholly owned subsidiary company of Coal India
Limited was incorporated on 16th of April,2021 to venture into new business area of New
and Renewable Energy (N@onventional) segment including Solar, Wind, Small Hydro,
Biomass, Gedhermal, Hydrogen, Tidal, etc., along with other prevalent
technologies/emerging technologies for development ofooowentional/clean & renewal

energy Business.

Parent company Coal India Limited (CIL) is the statened coal mining corporate came

into beng in November 1975 is at the forefront of the nation's coal production in the Indian
energy sector. CIL alone produces around 83% of country's entire coal output. In a country
where 69% of the total electricity generation is coal based, CIL virtuallyoeens the

nation's power sector. Around 80% of CIL's total supplies are catered to power sector.

Western Coalfields Limited (WCL), one of the eight subsidiaries of CIL, is operating mines
in the states of Maharastra and Madhya Pradesh. The MiniratnaoGalt€tP SE intends

to utilize power from Solar PV power plant for its captive consumption in Chandrapur,
Wani and Majra Area (in Maharastra). WCL has givesprimciple approval for the
preparation of DPR under CAPEX mode for the development of cumuBgivw (AC)

Solar PV poweplants in the above mentioned\Beas in the state of Maharastra.

WCL has selected CIL Navikarniydrja Limited (CNUL) - the newly incorporated
subsidiary of Coal India Limited for the PMC service for it85 MW (AC) ground
mounted and gridonnected solar PV power Projects in Maharastra.



About the Project

The envisage@5 MW (AC)/ 49 MW(DC) Solar Pwer plant will be established through

EPC contractor at 11 (eleven) location8dreas of WCL, Maharastra Region, India.

Area wise segregation of projects and respective project capacity is as follows:

Name of . Available Land Propo_sec_i el Capgcity
Area Location (Ha) Capacity in of Area in
MW (AC) MW (AC)
Chandrapur Plot A 13 5 5
: OB Dump 15 5
Wani Water Body 5 2 !
Navin Kunda 22 13
Mayjri Telwasa 10 5 23
Dhorwasa 10 5

WCL has planned to evacuate the Power generated from the Solar Pléms in
following manner:

Name of Area

Evacuation

Chandrapur

Total Generation may be feed to DOC mines S/8l¢
kKV. The same can be adjusted from the t
consumption of DOC Colliery, Durgapur/ Shaktina
Colony and DRC colliery.

Wani

Total Generation may be feed at 33 kV at 33/11
Mathar Devi SukStation (6 kM from the propose
location of OB dump.)

Mayjri

Generation of Telwasa, Dhorwasa may be pooled tc
and the collective generation may be feed at 33 k
33/11 kV Majri Main sukstation (7 kM from NK)

** The above is tentative and subject to alteration/modification during execution of
the job. EPC Contractor shall have the responsibility to evacuate power at suitable
points, if not possible in the way mentioned as above.

Installation, Testing and Commissioning of 8&MW (AC)/ 49 MWp (DC) Solar
Plant along with Transmission line / cable from plant take off
interconnecting substations and bay(s) at substations shallthe scope of EPC
Contractor. The EPGContractor will also maintain the OHTLs during O&M period

of 10 years at the cost of EPC Contractor. Safety, security, maintenance and operation
of the said transmission line upto 10 years O&M period will be the sole responsibility
of the EPC Contractor.

point to the



Any other statutory approval, if required to be taken during execution of the project,
ZLOO EH WDNHQ E\ WKH (3& &RQWUDFWRU DW LWYV RZQ
required help to the EPC Contractor for obtaining such statutory approval.

CNUL (onbehalf of WCL) now issues this Tender for selection of £8@-O&M
contractorfor the entire EPC work for the Project as well as O&M of the Project for
10 years after the project Commissioning date (COD) (to be executed tWigLigh
after awarding work byWCL. CNUL will be responsible for providing award
recommendation of the work to the selected EPC Contractor.

Postaward activities, such as signing of contract agreement, contract execution,
payment and other activities will be undeg& / { 6scope. CNUL will provide PMC
service during commissioning period as per the agreement between WCL and CNUL.
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Ref. No.:CIL/CNUL/2023-24/24 Dated: 14/11/2023

eTENDER NOTICE
1. Tenders are invited elme on the websiténttps://coalindiatenders.nic.in from the empaneled
bidders having Digital Signature Certificate (DSC) issued from any agency authorized by Controlle
of Certifying Authority (CCA), Govt. of India and which can be traced up to the chain of trust to the
Root Certificate of CCA, for the following work:

Estimated Cost of Work Iﬁﬂa(;gz;t Corii)rlleq[(ijoﬁf(ln
(Including GST) (In INR) (In INR) Days)
Project
Desgiption of work Capaci
|ty Estimated
Name of Are; [in Cost (Rs.)
MW
(AC)]

Design, Engineering
Procurement and Suppl] Chandrapur 5 32,67,88,822

Construction, Erectio

Total contract

Testing and L
Commissionhg of Solar Wani 7 46,22,98,471 F[))chs)d 4015
PV Power Plant at | y

different Areas of WCL a| a) From date of
Nagpur Region- along commencement
with Erection, o COD: 12
Installation, Testing an( '.
Commissioning of 5000000 (I;/I;yr;t)hs (i.e. 365

Transmission Syster|
from project sites tg
injection  point  and
Comprehensive O&M 0]
the plant and the
associated transmissid
system for 10 Year]
thereafter. Mayjri 23 151,50,51,760

TOTAL: 35 230,41,39,053

b) Operation and
Maintenance of
Project:3650
Days (i.e10
years) from COD

Note:

A bidder will be allowed to submit his offer for either single Area, a combinatione@or more Areas
or for all 3Areas. An any case, the applicable EMD to be deposited by any bidder is Rs. 50;00,000/

Example:


https://coalindiatenders.nic.in/

Name Bidding For Estimated EMD Amount
of Cost put to

Bidde Tender (in
r Rs.)
A Chandrapur 36,67,88,822 50,00,000
B Majri, Chandrapur 184,18,40,582
C ChandrapuriWani and Majri 230,41,39,053

Evaluation of Bids Wi be done separately for allSreas. Bidderoffered lowest for one Area will be
awarded the job of that Areaubjected to the reasonableness of quoted price.

Guaranteed Energy and CUFRequirement:

S| No. Parameter Value
1. Net Electrical Energy Guaranteed | Chandrapur:
Generation (NEEGG) 10.553MU for first year with

allowable degradation of 0.7% in
VXEVHTXH®@QW irnrh&xllatg Vast year.

Wani:
14.955MU for first year with allowable
GHJUDGDWLRQ RI LQ V)
w.r.t. immediate last year.
Mayjri:
49.210MU for first year with allowable
GHJUDGDWLRQ RI LQ V)
w.r.t. immediate last year.

2. Capacity Utilization Factor (CUF) | 24.37 %  for first year with allowable

degradation of 0.7% in subsequent year w.r.
immediate last year for all &eas.

Tender inviting authority Contact Person(s)/Tender Dealing Officer(s)

Harsh Gupta

General Manager (E&MHOD

Tel: 491 8275970184

Email: gmeandm.wcl@coalindia.in
Subhajyoti Jana

Sudarsan Bora Manager (E&M), Solar Cell
General Manager (E&M), Solar | Tel: +91:9434797102 o
Tel: +91-8902686573 Email: subhajyoti.jana@coalindia.in

Email: sudarsan.bora@coalindia.in | Abhinav Kumar
Dy. Manager (E&M), Solar Cell

Tel: +91 9433031045
Email: abhinavk.cil@coalindia.in




2.

Time Schedule of Tender

As per Portal.
Note: The auto extension of submission of bid shall be applicable as per details mentioned in claus
no.14 of NIT.

3. Earnest Money Deposit:

The bidder willhave to make the payment of EMD through ONLINE mode only.

3.1.1 In Online mode the bidder can mak&yment of EMD either throughNET-BANKING
from designated Bank(s) or throubeFT/RTGS from any scheduled Bank(s).

3.1.2 NET-BANKING: In case of payment throughmetbanking the money will be immediately
WUDQVIHUUHG WR &,/ 6XEVLGLDU\YfV GHVLJODWHG $FFRXQ\

3.1.3 NEFT/RTGS: In case of payment through NEFT/RTGS from any scheduled bank(s), the bidde
will have to make payment as per the Challan(s) generated by systerRat@ement portallhe
payment of EMD through NEFT/RTGS mode should be made well ahead of time to #masuhe
EMD amount is transferred to CIL/ Subsidiary account before submission of bid.

3.1.4 NOTE 1: After successful payment of EMD either through Net Banking or NEFT/RTGS, bidder
is advised to log on tbttps://coalindiatenders.nic.ib Q G F O PayhelR Yerification Button”~ W R
check the transaction status of EMD.

NOTE 2: Bidder is advisechot to pay EMD through IMPS mode as such payments
are not acceptable for submission of bid by the system.

NOTE 3: In case of payment of EMD through NEFT/RTGS mode, bidder needs to pay
the EMD from the scheduled bank by visiting their branch.

3.1.5 The Bidder will be allowed to submit his/her/their bid only when the EMD is successfully
UHFHLYHG LQ &,/ 6XEYV bcdubtUaril ViheGikfafmatiQrDfibWs Grom Bank te e
Procurement system.

3.1.6 In online payment of EMD, if the payment is made by the bidder within the last date and time ¢
bid submission but not received by CIL/ Subsidiary within the specified period due teason(s)
whatsoever then the bid will not be accepted. However, the EMD will be refunded back to the bidde

Note: If any information and document submitted by the bidder is found to be false/ incorrect at
any time, department may cancel their Bid and action as deemed fit may be taken against them,
including termination of the contract, forfeiture of all dues induding Earnest Money and
banning of the firm and all partners of the firm.

3.1.7 EMD Exemption:



https://coalindiatenders.nic.in/

. Pre-bid Meeting:

The prebid meeting shall be held physically in CIL HQ, Kolkata as per the scheduled date & time, a
specified in the €°rocurement portal. The purpose of thelpgemeeting is to clarify the issues and to
answer the quesins on any matter that may be raised at that stage-allemdance at the phkad
meeting will not be a cause for disqualification of bidder and it shall be presumed that the bidder do
not require any clarification. If a Pre Bid meeting is held themrimeites of the Pr8id meeting shall

be uploaded on the Portal, which can be viewed by all interested bidders.

. Clarification of Bid :

The bidder may seek clarification-tine within the specified period. However, the management will
clarify as far apossible to the relevant queries.

The identity of the Bidder will not be disclosed by the system. The clarifications given by departmer
will be visible to all the bidders intending to participate in that tender. The clarifications may be aske
from the dg of e-Publication of NIT. The period for seeking clarification by bidder will be up to 7
(Seven) days before the end date of bid submission. The replies to clarifications sought by bidde
should be given by the department at least 2 (Two) days befoeadhdate of bid submission.

. User Portal Agreement:

The bidders have to accept thelore user portal agreement which contains the acceptance of all the
Terms and Conditions of NIT and tender document, undertakings andRtecw@ement system
throughhttps://coalindiatenders.nic.inin order to become an eligible bidder. This will be a part of
the agreement.

. Eligible Bidders:

Only the empaneleBPC contractors are eligible to participate in this tender. They will have to use
WKH VDPH UHJLVWUDW LRéndérordll(hits:/RoaiddirtéEndé&rs/fidin}turing the
empanelment process vide EOI.

(Empanelment notifications vide: (i)CIL/ Empanelment/EPC/Solar/2022/50, dated: 26.05.2022.
(i) CIL/Empanelment/EPC/Solar/2023/28, dated: 17.02.2023)

. Eligibility Criteria :

. Working Capital: The Bidder must submit the Certificate of possessing Minimum Working Capital
of 20% of the estimatedcost put to tenderinclusive of access to lines of credit and availability of
other financial resources to meet the requirement, issued by a Practicing Chartered Accountant hav
a Membership Number with Institute of Chartered Accountants of India. Sedificate should
contain the Unique Document Identification Number (UDIN). The bidder should possess the Workin
Capital issued within three months prior to the date of opening of tender.



https://coalindiatenders.nic.in/
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In case, access to lines of credit constitutes the availabiltyarking Capital, Banker's Certificate
(Scheduled Commercial Bank) shall also be submitted regarding availability of access to credit (issu
within three months prior to the date of opening of tender) to meet the above eligibility criteria.

In respect oflie above eligibility criteria the bidders are required to furnish the following information

I. For CA Certificate:
i.  Amount of available working capital inclusive of access to lines of credit and availability of
other financial resources.
i. Date on which théidder possesses the required working capital.
ii. Date of issue of Working Capital Certificate by CA.
iv. ~ Name of the Chartered Accountant (CA).
v.  Membership Number of CA who certifies the bidder's working capital.
vi.  UDIN no. of Working Capital Certificate issued BA.

In case, access to lines of credit constitutes the availability of Working Capital, the bidders are al
UHTXLUHG WR IXUQLVK WKH IROORZLQJ LQIRUPDWLRQ S
Commercial Bank) regarding availability of accessnedit (issued within three months prior to the
date of opening of tender) .

Il. For Banker's Cetrtificate:

i. Date of issue of certificate by bank.
i. Name of bank.
ii. Address of the bank.
iv. Value of access to credit issued by bank in the name of the bidder.

Note:

A bidder will be allowed to submit his offer for either single Area, a combination of one or more Area:
or for all 3Areas.

Area wise Working Capital Requirement is as follows:

Name of Area P[riﬁjijl:{[/vca)g)(j'ty Estimated Cost (Rs.) Recg:lg}r)?g l\/zll(q);l.()lng
Chandrapur 5 32,67,88,822 6,53,57,764 (C)
Wani 7 46,22,98,471 9,24,59,694 (W)
Majri 23 151,50,51,760 30,30,10,352 (M)
Example:
Name Bidding For Estimated Required Working Capital
of Cost put to
Bidde Tender (in
r Rs.)
A Chandrapur 36,67,88,822 6,53,57,764(C)
C Majri, Chandrapur 184,18,40,582 36,83,68,116 (M+C)
D ChandrapuiVani and 230,41,39,053
Mayjri 46,08,27,811 (BN+M)




B. Permanent Account Number (PAN)

The bidder should posseBsrmanent Account Number (PAN) issued by Income Tax department,
Govt. of India.

In respect of the above eligibility criteria the bidders are required to furnish the following
information online:

3r Confirmation regarding possessing of Permanent Account Number (PAN) issued by Income Tg
department, Govt. of India in the form of Yes / No.

3r Scanned copy of documents to be uploaded by bidder(s) in support of information / declaratic
furnished online byhe bidder against Eligibility Criteria as Confirmatory Document.

C. Goods and Services Tax(Not Applicable for Exempted Services)

The bidder should be either GST Registered Bidder under regular scheme
OR
GST Registered Bidder under Composition Scheme
OR
GSTunregistered Bidder

Note: If turnover of bidder exceeds exemption/threshold limit, the bidder must have GST Registratio
as per GST Act and Rules.

Scanned copy of documents to be uploaded by bidder(s) in support of information/ declaratior
furnishedonline by the bidder against Eligibility Criteria as Confirmatory Document.

9. Submission of Bid

a. The bidders will have to accept unconditionally the online user portal agreement which contair
the acceptance of all the Terms and Conditions of NIT inclu@iegeral and Special Terms &
Conditions, Integrity Pact and other conditions, if any, along withnenundertaking in support
of the authenticity of the declarations regarding the facts, figures, information and documen
furnished by the Bidder aline in order to become an eligible bidder. No conditional bid shall
be allowed/accepted.

b. Confirmatory Documents: All the confirmatory documents as enlisted in the NIT in support of
online/under annexures information submitted by the bidder are to be uplo&imi by the
bidder while submitting his/her/their bid.

SI. | Eligibility Criteria Scanned copy of documents to be uploaded by bidder(s) in support
No. information/declaration furnished online/under annexures by the
bidder against Eligibility Criteria (CONFIRMATORY
DOCUMENTS)
2 3
1




Availability of
Working Capital
(Ref. Clause No0.8(A
of NIT)

Certificate of possessing adequate Working Capital (with UDIN

issued by a Practicing Chartered Accountant having a membg
number with Institute ofChartered Accountants of India to meet

eligibility criteria as per details mentioned in clause no. 8(A)

containing the information as furnished by bidder.

In case, access to lines of credit constitutes the availability of Wo
Capital, Banker'€ertificate (Scheduled Commercial Bank) shall als¢
submitted regarding availability of access to credit (issued within
months prior to the date of opening of tender) to meet the eligi
criteria as per details mentioned in clause no. 8(A) @maining the
information as furnished by bidder.

For foreign Partner(s), Banker's Certificate regarding availabilit
access to credit (issued within three months prior to the date of og
of tender) duly vetted/endorsed by the relevant Embasdy.
Commission concerned, towards authenticity of document to me
requirement of Working capital

as per details mentioned in clause no. 8(A).

Permanent
Accou

nt Number
(Ref. Clause No.8(B
of NIT)

PAN card issued by Income Tax department, Govinait.

Goods and Services
Tax (GST) Status of
Bidder

(Not

Applicable  for
Exempted Services)
(Ref. Clause No0.8(C)
of NIT and BOQ)

The following documents depending upon the status w.r.to GS

declared by Bidder in the BOQ sheet:

a) Status: GSTRegistered Bidder under regular scheme
Document: GST Registration Certificate (i.e. GST identifica
Number) issued by appropriate authority of India.

Status: GST Registered Bidder under Composition Scheme
Document: GST Registration Certificate (i.e. G&Jentification
Number) issued by appropriate authority of India.

Status: GST unregistered bidder
Document: A Certificate from a practicing Chartered Accoun
having membership number with Institute of Chartered Accoun
of India certifying that the idder is GST unregistered bidder
compliance with the relevant GST rules of India.

b)

c)

Note: If turnover of bidder exceeds exemption/threshold limit, the bid
must have GST Registration as per GST Act and Rules.

Legal Status of the
bidder

Document(srovered under any one of the following sudad(s)

1. Affidavit or any other document to prove proprietorship/Individual
status of the bidder.

2. Partnership deed containing name of partners.

3. Memorandum & Article of Association with certificate of
incorporationcontaining name of bidder




5. | Digital If the bidder himself is the DSC holder biddinglore then no documer
Signatur | is required.

e Certificate (DSC) | However, if the DSC holder is bidding online on behalf of the bidder

the

Power of Attorney or angort of legally acceptable document for the

authority to bid on behalf of the bidder.

6. |Undertaking by Bidder/s on his Letter Head regarding genuineness of the information furn

him online and authenticity of the scanned copy of documents uploaded by Hine am suppor

of his eligibility, and Bid Security Declaration as per therfat given in the bid document at

Appendix14.

7. | Written Consent regarding Arbitration Clause on his/her/their Letter Head as per Appenrdi

13

Note:

1. In case of Proprietorship firm or Limited Company, this document is digitally signe
the DSCholder authorized by the bidder in case of Proprietorship or Director(s)/Man
Director of Limited Company in case of Limited Company. Hence, no physical sigf
is required.

2. In case of Partnership firm, this document is to be signed by all the Badhéhe
Partnership Firm.

3. In case of Project Affected Person(s) (PAPSs) firms, this document is to be signed by
partners of the PAPs who have formed Partnership firm and if the PAPs have forn
operative society, this document is to be sighgdany legally acceptable authoriz
signatory of the cmperative society, approved through the Resolution of thapeoative
society.

8. | Letter of Bid by Bidder/s on his/her/their Letter Head as per Appehdix

9. |Provision of Public | Declaration in compliance with the provisions of Public Procurer

Procurement (Preference to Make in India), Order 26R@vision vide order no.-H

(Preference to Make | 45021/2/2017/PP(BH) dtd 16.09.2020 of Ministry ofCommerce an(

India), Order 2017 | Industry, Government of India and amendments thereof:

Revision, dt. I. If the estimated value of Procurement is less than Rs. 10 ¢

16.09.2020 all the Bidders at the time of bidding shall submit either-
certification indicating the percentage of local contantthe
offered items.

Il. If the estimated value of procurement is more than Rs. 10 ¢
all the Bidders shall submit along with its bid a certificate fi
the statutory auditor or cost auditor of the company (in cag
companies) or from a practicing castcountant or practicin
chartered account (in respect of suppliers other than comps
giving the percentage of local content.

10. | Any other document to support the qualification information as submitted by biddieeon

Note: Only one file in .pdformat can be uploaded against each eligibility criteria. Any additional
other relevant
documents to support the information/declaration furnished by bidder online against eligibility ¢
may also be attached by the bidder in the same file tploaded against respective eligibility crite

c. Letter of Bid (LoB): The format of Letter of Bid (as given in the NIT) will be downloaded by
WKH ELGGHU DQG ZLOO EH SULQWHG RQ %LGGHUYV OHWYV



uploaded durindid submission ircoverl. This will be the covering letter of the bidder for his
VXEPLWWHG ELG 7KH FRQWHQW RI WKH 3/HWWHU RI %LG" .
format downloaded from website and it should not contain any other iaflem which contradicts

the content and spirit of the original format of LoB.

The Letter of bid will be digitally signed by DSC holder submitting bid online and it does not
require any physical signature. However, if the Letter of Bid (LoB) bears théecphggnature in
addition to the digital signature of DSC holder, it will be accepted without questioning the identity
of person signing the Letter of Bid.

If there is any change in the contents of Letter of Bid uploaded by bidder as compared to tt
format of Letter of Bid uploaded by the department with NIT document, then the LoB shall be
requested under the head Confirmatory documents and subsequentliechamepejected as
applicable.

d. Price bid: The Price bid containing the TPS and Bill of Quantity will be in Excel format
and will be downloaded by the bidder. Bidder will sekbet Areas (Chandrapuwani/ Majri)

IRU ZKLFK KH VKH ZDQW WR 4XRWH DXi§&. MEMthieRitldérdamliR W H (
quote the rates for all items on the BOQRU ZKLFK KH VKH KDV VHOHFWHG -
Prior to quoting the rates in the BOQ file, the bidder will séect the appropriate status from

the following drop down list given in the BOQ:*

1. GST Registered Bidder under regular scheme

2. GST Registered Bidder under Composition Scheme
3. GST unregistered Bidder

The rates quoted by the bidder will be including the GSFeashe BOQ format. This file will
be digitally signed and uploaded by the bidder after ascertaining the correctness of facts and figure

Thereafter, the bidder will upload the same Excel files during bid submission irlcoMee
Pricebid will be in BOQ format and the bidder will have to mandatorily fill all the sections / sheets
of the BOQ Excel. The Price Bid of the tenderers will have no condition. The price bid which is
incomplete and not submitted as per instruction given in this document ésfbaléjection.

Net Electrical Energy Generation Guarantee (NEEGG)

The Bidder shall be required to quote in the BOQ Excel file the-wése Net Electrical Energy
Generation Guarantee (NEEGG) for ten (10) years period at the meteringlheifiddeshall give
NEEGG per annum after considering proposed configuration and all local conditions, solar insolatio
wind speed and direction, air temperature & relative humidity, barometric pressure, rainfall, sunshir
duration, grid availability and grid rekd all other factors and losses due to near shading, incidence
angle modifier, irradiance level, temperature loss, array loss, module quality loss, module arre
mismatch loss, soiling loss and various inverter losses etc.

Bidders are expected to undesrakeir own study of solar profile and other related parameters of the
area and make sound commercial judgment about power output i.e. Net Electrical Energy Guarante
Generation.



The Bids with NEEGG equivalent to less tH&h37 % CUFat the Delivery Pait for the first year

shall be summarily rejected. The degradation in NEEGG quoted for any year shall not be more th
0.7% of that quoted for the previous year. If the Bidder anticipates any degradation of the moduls
during the first year, it shall beldan care of by the Bidder to provide additional capacity of solar PV
modules to meet guaranteed generation at the end of first year to avoid liquidate
damages/compensation on account of guaranteed generation.

,Q DQ\ &aRQWUDFW <HDU LIBHW Q@ :RHRNY HHIGHUJ RXKDBW WKH "Hi
Project capacity, CUF= (X MWh/(Y MW*8760)) X100%;
System for decision of L1 bidder

The L1 bidder will be decided based on Evaluated Bid Value (EBV). lllustrative computation of EBV
is shown in Appendbb.

10.Bid Submission
All bids are to be submitted dme on the websitattps://coalindiatenders.nic.in No bid shall be
accepted offine unless otherwise specified.

11. System Requirement:

W LV WK lrespans§ibitity to €¥mply with the system requirement i.e. hardware, software and
LOQWHUQHW FRQQHFWLYLW\ DW -EehderGuehsifeV UBddr-amyLdittliMstangesp F
CNUL shall not be liable to the bidders for any direct/indirect loss oadasincurred by them arising

out of incorrect use of thetender system or internet connectivity failures.

12. Opening of Bid:

1. Tenders [Covet & OID (Technicatbid) and Covetl (Price-bid)] will be decrypted and opened
online by the Bid Openers with thddigital Signature Certificate (DSC) on the meheduled date
& time of tender opening.

2. The eProcurement system will evaluate the Technical bids automatically on the basis of releval
data provided by the bidder while submitting the bid online. If thrarpaters furnished by bidder
online in an objective and structured manner does not confirm to the required eligibility criteria a
specified in the NIT, the bid will be automatically rejected by the system and thebRricEsuch
bidders shall not be oped by the system.

3. After decryption and opening of bids, BOQ and all other documents uploaded by the eligible bidde
will be opened and comparative statement of prices is generated by the system.

13. Evaluation of Tender:

1. Supportive documents of-L bidderonly shall be downloaded for evaluation by the Tender
Inviting Authority (TIA).

2. After evaluation of the uploaded documents, in case the Tender Committee finds that there
some deficiency in uploaded documents corresponding to the information furnished online/und
appendices or in case corresponding document have not been uplpaditen(s) then the same
will be specified online by Evaluator clearly indicating the omissions/shortcomings in the
uploaded documents and indicating start date and end date allofwiays (07 x 24 hoursgjme
for online resubmission by bidder(s). Thédder(s) will get this information on their personalized
GDVK ERDUG XQGHU 38SORDG FRQILUPDWRU\ GRFXPHQW’
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VHQW E\ VI\VWHP JHQHUDWHG HPDLO DQG 606 EXW LW Z
updatedstatus/information on their personalized dash board regularly after opening of bid. Nc
separate communication will be required in this regard.-iéopript of email and SMS will not

be accepted as a reason of 1sobmission of documents within prescribede. The bidder(s)

will upload the scanned copy of all those specified documents in support of the
information/declarations furnished by them online/under Annexures within the specified perioc
of 07 days. If the bidder(s) fails to submit the specified dwmt/s in 7(Seven) days (7 x 24
hours), no further document shall be sought from Bidder.

3. If the technecommercial acceptability of-iL bidder is established upon verification of uploaded
documents and short fall documents if any, the case shall be cexsigethe tender committee.

If the L-1 bidder happens to be defaulter upon verification, the documents of the next lowes
bidder shall be downloaded for evaluation and short fall documents obtained if required. Thi
process continues sequentially till tackcommercially acceptable-1 is established.

4. Itis responsibility of Bidders to upload legible/clearly readable scanned copy of all the requirec
documents as mentioned in clause no. 9(b) titkmhfirmatory Documents.

5. The tender will be evaluated on thasis of documents uploaded by bidder(s) online. The
bidder(s) is/are not required to submit hard copy of any document through offline mode. An
document submitted offline will not be given any cognizance in the evaluation of tender.

6. In case none of thieidder(s) complies the technical eligibility criteria as per NIT, then bidder(s)
will be rejected online and+tender (if required) will be done (with the same or different quantity,
as per the instant requirement).

7. The Tender Committee will recommend faward of work to the successful bidder after
evaluation of the reasonableness df tates.

8. If L1 bidder backs out (i.e. Techno commercially established L1 bidder), the bidder will be banne
for two years from being eligible to submit bids in CIL andsiibsidiaries.

14. Auto Extension of Critical Date

If number of bids received online is found to be less than 03 (three) on end date of bid submission tf
the following critical dates of the Tender will be automatically extended for a period of 04 (four) day:s
of the following dates

st date of submission of Bid.

lIDate of Opening of Tender.

If any of the above extended Dates falls on Holiday i.e. awmrking day as defined in the e
Procurement Portal then the same is to be rescheduled to the next wiarking

Notes: The validity period of tender shall be decided based on the final end date of submission of b

15.1 Each Bidder shall submit only one Bid, either individually, or as a proprietor, or as a partner i
partnership firm or as a Company registenadler Companies Act. A Bidder who submits or
participates in more than one Bid (other than as aceulbractor or in cases of alternatives that
KDYH EHHQ SHUPLWWHG RU UHTXHVWHG ZLOO FDXVH D
be disqualifed

15.2 Conflict of Interest:
A Bidder may be considered to have a Conflict of Interest with one or more parties in this bidding

process, if :



a) They have controlling partner(s) in common; or

b) They receive or have received any direct or indirect subsidy/finasteied from any of them; or

c) They have the same legal representative/agent for purposes of this bid; or

d) They have relationship with each other, directly or through common third parties, that puts then
a position to have access to information about duémice on the bid of another Bidder; or

e) A Bidder or any of its affiliate participated as a consultant in the preparation of the design
technical specification of the contract that is the subject of the bid; or

f) In case of a holding company having méman one Subsidiary/Sister Concern having common
business ownership/management only one of them can bid. Bidders must proactively declare
sister/common business/management in same/similar line of Business;

All such Bidders having a Conflict of inteteshall be disqualified.

16. Location & Site Visit:

a) The site locations are as follows:

Area Plot Name Latitude Longitude
19.9923828 79.3060974
Chandrapur Plot A 19.9983202 79.3071186
19.9980480 79.3047372
Wani OB Dump 19.9303982 79.1009107
Water Body 19.9125672 79.1082167
Navin Kunda 20.084644 79.0673241
Majri Telwasa 20.0646342 79.0779014
Dhorwasa 20.0680177 79.0809675

7KH ELGGHU DW WKH %YLGGHUfV RZQ UHVSRQVLELOLWLHV
6LWH RI :RUNsVrdD@iGg, lagpfpech road, soil condition, investigation report, existing
works, if any, connected to the tendered work, drawings connected to the work, if / as available ar
obtain all information that may be necessary for preparing the Bid and eritedraycontract for
HIHFXWLRQ RI WKH ZRUNV 7KH FRVW RI YLVLWLQJ WKH 6L\
a) It shall be deemed that the Bidder has visited the Site/Area and got fully acquainted with th

working conditions and other prevalent condisoand fluctuations thereto whether
he/she/they actually visits the Site /Area or not and has taken all the factors into accour
while quoting his/her/their rates.

b) The Bidder is expected, before quoting his rate, to go through the requirement of
materials/vorkmanship, specification, requirements and conditions of contract.

c) The Bidder, in preparing the bid, shall rely on the site investigation report referred to in the
bid document (if available), supplemented by any information available to the Bidder.

17. Taxes and Duties:

All duties, taxes [excluding Goods and Services Tax (GST) and GST Compensation Cess, if applical
only] and other levies, royalty, building and construction workers cess (as applicable in States) payal
by the bidder/contractor underetltontract, or for any other cause as applicable on the last date of




submission of bid, shall be included in the rates, prices and the total bid price submitted by the bidd
Applicable GST either payable by bidder or by company under reverse chargenisiecsiaall also
be furnished by the Bidder in the BOQ sheet.

All investments, operating expenses, incidentals, overheads, leads, lifts, carriages, tools and plants
as may be attendant upon execution and completion of works shall also be inclitediag, prices
and total Bid price submitted by the bidder.

However, such duties, taxes, levies etc. which is notified after the last date of submission of Bid and/
any increase over the rate existing on the last date of submission of Bid stethbersed by the
company on production of documentary evidence in support of payment actually made to tfF
concerned authorities.

Similarly, if there is any decrease in such duties, taxes and levies the same shall become recover:
from the contractor. Tédetails of such duties, taxes and other levies along with rates shall be declare
by the bidder.

The item wise rate quoted by bidder shall be inclusive of all taxes, duties & levies and duly mentionir
the specific GST & GST Compensation Cess, as afices per the BOQ format. The payment of
GST and GST Compensation Cess by service availeW(3d.) to bidder/contractor (if GST payable

by bidder/contractor) would be made only on the latter submitting a Bill/invoice in accordance witt
the provision ofelevant GST Act and the rules made thereunder and after online filing of valid returr
on GST portal. Payment of GST & GST Compensation Cess is responsibility of contractor.

However, in case contractor is GST unregistered bidder/dealer in compliance with GST rules, tt
bidder/dealer shall not charge any GST and/or GST Compensation Cess on the bill/invoice. In su
case, applicable GST will be depositedVBZL directly to concened authorities.

Input tax credit is to be availed WYCL as per rule.

If WCL fails to claim Input Tax Credit (ITC) on eligible Inputs and Capital Goods or the ITC claimed
is disallowed due to failure on the part of supplier/vendor of goods and services in incorporating tt
tax invoice issued tWVCL in its relevant returns under GSpayment of CGST & SGST or IGST,
GST (Compensation to State) Cess shown in tax invoice to the tax authorities, issue of proper t
invoice or any other reason whatsoever, the applicable taxes & cess paid based on such Tax invc
shall be recovered fromme current bills or any other dues of the supplier/vendor along with interest,
if any.

The rates and prices quoted by the Bidder shall be fixed for the duration of the contract and shall r
be subject to variations on any account except to the exteatioas allowed as per the conditions of
the contract of the bidding document.

The company reserves the right to deduct/ withhold any amount towards taxes, levies, etc. and to c
with such amount in terms of the provisions of the Statute or in terrhs direction of any statutory
authority and the company shall only provide with certificate towards such deduction and shall not f
responsible for any reason whatsoever.

18. Cost of Bidding:




The bidder shall bear all costs associated with the preparatiosuémdgission of his bid and the
Employer will in no case be responsible or liable for those costs.

19. Technical Specifications

The tenderer shall closely study all specifications in detail, which govern the rates for which he |
tendering.

The provisionsas RQWDLQHG LQ WKH 2 0 GDWHG LVVXHG E

Models and Manufacturers of Solar Photovoltaic Modules (Requirement of Compulsory Registratior
Order, 2019mplementation5HJ ~ DQG LWV VXEVHTXHQW DP Q@R QW
015(fV FODULILFDWLRQ UHIGRIRSQLARRart (1) dated 11.05.2021) shall be
applicable for this Tender.

20. Currencies of Bid and Payment

The unit rates and prices shall be quoted by the Bidder entirely in Indian Ruyhees

21. Commencement of Work or Zero Date

The date of commencement or Zero Date shall be reckoned from the expiry of 30 days from the iss
of letter of acceptance.

22. Handing Over of Site after completion of work:

On completion of the work all rubbistiebris, brick bats etc. shall be removed by the contractor(s) at
his/their own expense and the site cleaned and handed over to the company and he/they shall intin
officially of having completed the work as per contract. The process of handing oviakeilplace

as provided in SectieB Special Conditions of Contract of this tender document.

23. Deployment of Manpower and Machineries:

The tenderer(s) will deploy sufficient number and size of equipment / machineries/vehicles and tt
technical/ supervisorgersonnel required for execution of the work.

24. Change in Constitution of the Contracting Agency.

Prior approval in writing of the company shall be obtained before any change is made in th
constitution of the contracting agency, otherwise it wiltleated as a breach of Contract.

25. Canvassing in Tender:

Canvassing in connection with the tenders in any shape or form is strictly prohibited and tende
submitted by such tenderers who resort to canvassing shall be liable for rejection.

26. Letter of Acceptance (LOA)/Work Order/Agreement:

The Bidder, whose Bid has been accepted, will be notified the award of contiant on the e
procurement portal on his personalized dashard prior to expiration of the bid validity period. On
issuance of Lettefor Acceptance (LOA)/Work Order of the tender issued by the Company,
Performance Security Deposit (PSD) must be submitted by the contractor within 21 days of issuan
of work order/LOA, failing which the award of work shall be cancelled and the Bidddvenilanned

for 02(Two) years from being eligible to submit Bids in CIL and its subsidiaries. In case of Partnershi
firm, the banning shall also be applicable to all individual partners of Partnership firm.




On receipt of Letter for Acceptance (LOA)/Workd@r of the tender issued by the Company, the
successful tenderer shall execute contract agreement in the company's prescribed form for the
fulfillment of the contract. Failure to enter into the required contract within the specified period in the
LOA/work order shall entail cancellation of LOA/work order and the Bidder will be banned for
02(Two) years from being eligible to submit Bids in CIL and its subsidiaries. The written contract tc
be entered into between the contractor and the company, shiadl flmindation of the rights of both

the parties and the contract shall not be deemed to be executed until the contract is signed by both
parties i.e. Contractor and the Company.

27. Bid Validity :

The validity period of the tenders shall 120 (One Hundred Twenty)days from the end date of bid
submission.

In exceptional circumstances, prior to expiry of the original time limit, the Employer may
request the bidders to extend the period of validity for a specified additional period. The Enpfpy
UHTXHVW DQG WKH ELGGHUTYTV UHYV SR QdiH X bdéeD i9ay réiude BhB G
request. In case the Bidder refuses the request to extend the period of validity then no banning/
penal action will be taken against the Bidder. Adar agreeing to the request will not be required or
permitted to modify his bid.

The tenderer shall not, during the said period or within the period extended by mutual conser
revoke or cancel his tender or alter the tender or any terms/conditions thereof without consent
writing of the company. In case the tenderer violates tceahbydhis, the Company will be entitled to
take action as per clause No.28 (Modification and Withdrawal of Bid) of NIT.

28. Modification and Withdrawal of Bid :

Modification of the submitted bid shall be allowedlore only before the deadline of submissmmin
tender and the bidder may modify and resubmit the biiheras many times as he may wish.

Bidders may withdraw their bids online within the end date of bid submission. However, if the bidde
once withdraws his bid, he will not be able to resubmibitien this particular tender. For withdrawal

of bid after the end date of bid submission, the bidder will have to make a request in writing to th
Tender Inviting Authority.

28.1 Standard Operating Procedure for Withdrawal of Bid:

The system of ofine withdrawal is available on thegocurement portal up to end date of bid
submission, where any bidder can withdraw his/her bid which will attract no penal action from Tende
Inviting Authority (TIA) of concerned department.

28.2 Acceptance of Withdrawal

(1 In case of withdrawal of bid by any bidder after end date of submission of bid a letter shall b
sent by registered post/speed post in the address as available on the portal allowing 10 (te
GD\VY WLPH DQG VHHNLQJ FRQILUP D Weques fdruvindrawaket E L
bid. The bidder has to confirm the withdrawal by sending a confirmation letter by Regd.
Post/Speed post addressed to the Tender Inviting Authority. In case -oégedpt of any
confirmation from the Bidder regarding withdrawal it stipulated period, the request for
withdrawal will be ignored and Tender evaluation process will continue as usual.




(ii)

However if the concerned Bidder is a Partnership firm and if any of the partner wants tc
dissociate from the Bidding firm, then this wdwalso tantamount to withdrawal of bid and
above process of seeking confirmation will be followed by CNUL. If the Bidding firm want to
deny the dissociation of any of the partners then a legally acceptable document in support
their claim duly signed bwll the partners of the bidding firm should be sent by Regd
Post/Speed Post to Tender Inviting Authority. In case ofreoaipt of any such confirmation
within stipulated period oflO(ten) days, it will be construed that bidding firm has been
dissolved ad its bid will be treated as withdrawn.

Withdrawal of bid may be allowed till issue of work order/LOA with the following provision of penal
action:

If the request of withdrawal is received after opening of bid, the bidder will be banned for two year
from being eligible to submit bids in CIL and its subsidiaries.

(a) If the bidder withdrawing his bid is other than L 1, the tender process shall go on.
(b) If the bidder withdrawing his bid is-IL, then retender will be done.
Note: The penal action against classabove will be enforced from the date of issue of such order.

(iii)

29.

V.

CNUL reserves the right to cancel the Tender if offer is withdrawn by any bidder after end dat
of submission apart from other penal actions as stipulated elsewhere in this document.

Restriction of bidder from a country which shares a land border with India

Any bidder from a country which shares a land border with India will be eligible to bid in thi
tender only if the bidder is registered with the Competent Authority
S%LGGHWFOXGLQJ WKH WHUP pWHQGHUHUY pFRQVXOWI
means any person or firm or company, including any member of a consortium or Joint vent
(that is an association of several persons, or firms or companies), elfenglgriridical person

not falling in any of the descriptions of bidders stated hereinbefore, including any agency brau
or office controlled by such person, participating in a procurement process.

3% LGGHU" IURP D FRXQWU\ ZKLFKQGKHDUHR UD WKXH) & XEJRSW
means:

An entity incorporated, established or registered in such a country; or

A subsidiary of an entity incorporated, established or registered in such a country; or
An entity substantially controlled througintities incorporated, established or registered
in such a country; or

An entity whose beneficial owner is situated in such a country; or

An Indian(or other) agent of such an entity; or

A natural person who is a citizen of such a country; or

A consortiumor joint venture where any member of the consortium or joint venture fall:
under any of the above.

cop

Q@~oo

The beneficial owner for the purpose of (l1l) above will be as under:

1. In case of a company or Limited Liability Partnership, the beneficial owner isatugal
person(s), who, whether acting alone or together, or through one or more juridical person,
a controlling ownership interest or who exercises control through other means.



Explanation

VI.

30.

a. &RQWUROOLQJ RZQHUVKLS L Q WrtitleManitio nidi En@rivTviRAty +
Five Percent of shares or capital or profits of the company.

b. 3 RQWURO™ VKDOO LQFOXGH WKH ULJKW WR DSSRL(
management or policy decisions including by virtue of their shareholdimgaoagement
rights or shareholders agreements or voting agreements.

In case of a partnership firm, the beneficial owner is the natural person(s) who, whether ac
alone or together, or through one or more juridical person, has ownership of entitemens
than fifteen per cent of capital or profits of the ownership.

In case of an unincorporated association or body of individuals, the beneficial owner is |
natural person(s) who, whether acting alone or together, or through one or more juridmal per
has ownership of entitlement to more than fifteen per cent of the property or capital or pro
of such association or body of individuals.

Where no natural person is identified under (1) or (2) or (3) above, the beneficial owner is
relevant natral person who holds the position of senior managing official.

In case of a trust, the identification of beneficial owner(s) shall include identification of th
author of the trust, the trustee, the beneficiaries with fifteen per cent or more intérestust
and any other natural person exercising ultimate effective control over the trust through a ct
of control or ownership.

An agent is a person employed to do any act for another or to represent another in dealings
third person.

Thesuccessful bidder shall not be allowed to-sohtract works to any contractor from a country
which shares a land border with India unless such contractor is registered with the compe
Authority.

Postponement of scheduled date(s):

The Company reservéise right to postpone the date of receipt and opening of tenders or to cancel tl
tenders without assigning any reason whatsoever.

31.
a)

b)

d)

Refund of EMD:

If EMD is paid by the bidder in online mode (Direct Debit/NEFT/RTGS) then the EMD of
rejected bidders will beefunded at any stage directly to the account from where it had bee
received (except the cases where EMD is to be forfeited).

No claim from the bidders will be entertained for sreceipt of the refund in any account other
than the one from where th@oney is received.

If the refund of EMD is not received by the bidder in the account from which the EMD he
been made due to any technical reason then it will be paid through conventional system a
payment. For this purpose, if required, Tender Invifiaghority will obtain the Mandate Form
from the Bidder.

In case the tender is cancelled then EMD of all the patrticipating bidders will be refunded unl
it is forfeited by the department.



e) If the bidder withdraws his/her bid online (i.e. before thedatd of submission of tender) then
his/her EMD will be refunded automatically after the opening of tender.

f) At the option of bidder, the EMD of successful bidder (on Award of Contract) will be retaine
by CIL/ Subsidiary and will be adjusted to PerformaSeeurity Deposit.

NOTE: The Earnest Money will not carry any interest. The unsuccessful bidder for this purpo
means the bidders who have not qualified for opening of Brecend those who have not
emerged as-l tenderer after opening of Pribel.

32. Contract Agreement Document(s):

7KLV 7THQGHU 1RWLFH VKDOO EH GHHPHG WR EH SDUW RI1 \
&RQGLWLRQV" $GGLWLRQDO 7HUPV &RQGLWLRQV 6SHF
Specifications, drawings(if any) and aother document uploaded on portal as NIT document forms
an integral part of this NIT and shall also form a part of the contract agreement.

However, bidders should note that in case of any contradiction or redundancy of clauses as mentioned in

RQV RI &RQWUDFW’™ DQG 36SHFLDO &l
RQWUDFW" WKH FODXVHV DV PHQWL
GLWLRQV Rl &R QWeltluskd as\niehtioned B U H
UDFW" RU 3$GGLWLRQDO 7HUPV
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33. Subletting of Work:

No subletting of work as a whole by the contractor is permissible. Permission is required fo
engagementf SubContractor.

The contractor shall specify major items of supply or services for which he proposes to engag
Subcontractor(s)/ Suldendor (s) in its bid

Further, the installation/ usage of major equipment /product shall meet the following conditions
1. Indigenously manufactured with BIS/ ISI marking wherever it is mandatory or conforming to

BIS standards or ISO certification etc. or reputed brand in that order.

2. Overseas manufactured with certification regarding quality like relevant ISO/British Standarc
Certification / any other international quality certification etc. Failing which internationally
reputed brand in that order.

The major items/ equipment/ products so specified by the bidder shall be incorporated in the Contre

Document. The contractenay from time to time propose any addition or deletion from the list as

mentioned in the contract document and will inform the Engineer in Charge/ Designated Officer i

Charge with proper justification so as not to impede the progress of work. The satne atagpted

by Engineer in Charge/ Designated Officer in Charge. However, such approval of the

Engineefin Charge/ Designated Officer in Charge will not relieve the contractor from any of his

obligation, duties and responsibilities under the contract.

Any addition of item(s) in the list shall also meet the conditions specified at 1 & 2 above.

34.9DOLG (OHFWULFDO &RQWUDFWRUTTV /LFHQVH LVVXHG E\ (
6WDWH 87 LQ DFFRUGDQFH ZLWK ,( UXOH ,Q FDVH ELGG
from any state other thaMaharastraas the case may b#e bidder shall also upload an
XQGHUWDNLQJ WR REWDLQ DQG VXEPL Wak@dstrestateLbefor® & |



commencement of work, failing which the Work may not be awarded to the biddsrclause
will be governed by the applicable r(d¢ tamended time to time.
35. Implementation of CMPF/EPF:
The tenderer shall have to ensure implementation of CMPF/EPF, if applicable, in respect of tt
workers deployed by him as detailed in the tender document.
36. Splitting up of the work:

The Company doawot bind itself to accept the lowest tender and reserves the right to reject any or a
the tenders without assigning any reasons whatsoever and to split up the work between two or m
tenderer(s) or accept the tender in part and not in its entirety,saié discretion.

37. Settlement of Disputes:

Matters relating to any dispute or difference arising out of this tender and subsequent contre
Awarded based on this tender, shall be dealt as per Clause Niled 26 HWWOHPHQW R
RI WKH p*HQPW D@ G &RQGLWLRQVYT RI p&RQGLWLRQV RI &
38.The laws applicable to this contract shall be the laws in force in India. The District Court wher:

the subject work is executed or High CourtMdharastrashall have exclusive jurisdiction in all
matters arising under this contract.

39. If the bidder is a subsidiary of a company, the experience and resources of the holding compe
or its other subsidiaries will not be taken into account. However, if the bigsderholding
company, the experience and resources of its wholly owned subsidiaries will be taken int
consideration.

40. Integrity Pact :

The bidders are requested to go through the integrity pact which is a part of the tender docume
Following Independent External Monitor(s) are appointed for this tender, whose contact details a
indicated as under:

. | Name of IEM Address E-mail ID Mobile No.
No.

Ms. Nirmal Kaur, House no.8, Plott615, nirmalkaur1983@gmail.cor
IPS(Retd.) Road no.17, 9304795041
Jawahar Nagar,
Mango, Jamshedpur,
Jharkhand 832110

Shri K. D. Tripathi, | A-5, Sectorl9, Noida, tripathikd.1958@gmail.com 9868506966
IAS(Retd.) UP-201301

Sdr-

GM (E&M) -Solar,
CIL
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viii.

SECTION -2
GENERAL TERMS AND CONDITIONS OF CONTRACT
DEFINITIONS

7KH ZRUG &RPSDQ\ RU (PSONWIHW KRAMW HYHUHRFRUUY L (
conditions, means th&'estern Coalfields Limitedepresented at the headquarters of

the Company by the General Manager (E&M) oreithorized representative or any

other officer specially deputed for the purpose.

7KH ZRUG 33ULQFLSDO (PSOR\HU RU (QJLQHHU ZKHUH
representative or any other officer specially deputed by the Company for the purpose
of contract.

7TKH ZRUG 3&RQWUDFWRU &RQWUDFWRUV™ RU 30DQXIDF
successful Bidder/Bidders who has/have been given written intimation about the
acceptance of tender and shall include legal representative of such individual or
perons composing a firm or a company or the successors and permitted assignees of

such individual, firm or company, as the case may be.

"The Site" shall mean the site of the contract work including land and any building
and erections thereon and any otlaed allotted by the company for contractor's use
in the performance of the contract.

The term "sukcontractor”, as employed herein, includes those having a direct
contract with contractor either on piece rate, items rate, time rate or on any other basi
and it includes one who furnishes work to a special design according to the plans or
specifications of this work but does not include one who merely supplied materials.

"Consulting Engineer"/"Consultant” shall mean any firm or person duly appointed as
such from time to time by the owner.

'‘Accepting authority’ shall mean the management of the company and includes an
authorised representative of the company or any other person or body of persons
empowered in this behalf by the company.

A 'Day 'shallmean a day of 24 hours from midnight to midnight.

Engineefin-charge/Designated Officén-charge who is of an appropriate seniority
will be responsible for supervising and administering the contract, certifying payment
due to the contractovaluing variations to the contract, awarding extension of time
and valuing compensation events. Engineer



In-charge/Designated Officén-charge may further appoint his representatives i.e.
another person/ Project Manager or any other competent persarotifydto the
contractor who is directly responsible for supervising the work being executed at the
site, on his behalf under the Delegation of Powers of the company. However, overall
responsibility, as far as the contract is concerned will be that oEnkgeeerin-
charge/Designated Officen-charge of CIL.

X. The 'contract’ shall mean the notice inviting tender, the tender as accepted by the
company and the formal agreement executed between the company and the contractor
together with the documentgferred to therein including conditions of contract,
special conditions, if any, specifications, designs & drawings including those to be
submitted during progress of work, scope of work, billing schedule/schedule of
guantities with rates and amounts. Utite formal agreement is signed between the
owner and Contractor, LOA/Work Order together with Contract Document, shall
constitute the Contract.

Xi. The 'works' shall mean and include the furnishing of equipment, labour, and the
services in accordance withe contract or parts thereof as the case may be and shall
also include all extra or additional, altered or substituted works or any work of
emergent nature, which in the opinion of the Engiiearharge, become necessary
during the progress of the worts obviate any risk or accident or failure or become
necessary for security.

Xil. "Specification” shall mean the technical specifications forming a part of the contract
and such other schedules and drawings as may be mutually agreed upon.

xiii. ~ 'Contract priceshall mean the total sum for which tender is accepted by the company.

xiv.  'Written notice' shall mean a notice or communication in writing and shall be deemed
to have been duly served if delivered in person to the individual or to a member of
the firm or toan office of the corporation/Company for whom it is intended, or if
delivered at or sent by registered mail to the last business address known to him who
gives the notice.

xv.  "Letter of Acceptance" of the tender shall mean the official notice issued by the
company notifying the contractor that his tender has been accepted.

xvi.  "Date of Contract" shall mean the date on which both the parties have signed the
contract agreement.

XVii. ODQXIDFWXUHU V :RUNV RU &RQWUDFWRUfused :RUNYV
by the Manufacturer, the Contractor, their collaborators orc®ulractors for the
performance of the works.

xviii.  "Inspector" shall mean the Owner or any person nominated by the Owner from time
to time, to inspect the equipment stores or Works undemthieact and/or the duly
authorized representative of the owner.



XiX.

XX.

XXi.

XXii.

XXiil.

XXiV.

XXV.

XXVi.

XXVii

XXViii

When the words "Approved”, "Subject to Approval”’, "Satisfactory”, "Equal to",
"Proper”, "Requested", "As directed", "Where directed”, "When directed",
"Determined by", "Accepted", "Permittgédor words and phrases of like import are
used, the approval, judgment, direction etc. is understood to be a function of the
Owner/Engineer/Engineein-Charge.

"Test of Completion” shall mean such tests as prescribed in the contract to be
performed bythe contractor before the Works is taken over by the Owner.

"Startup” shall mean the time period required to bring the equipment covered under
the Contract from an inactive condition, when construction is essentially complete, to
the state ready for tliaoperation. The startup period shall include preliminary
inspection and check out of equipment and supportingssistems; initial operation

of the complete equipment covered under the Contract to obtain necessangalpre
operation data, perform d@atation and corrective action; shut down inspection and
adjustment prior to the trial operation period.

"Initial operation” shall mean the first integral operation of the complete equipment
covered under the contract with ssystems and supportiggjuipment in service.

"Trial Operation”, "Reliability Test", Trial Run", "Complete Test" shall mean the
extended period of time after the "Stapt" period. During this trial operation period

the unit shall be operated over the full load range. The lerigthal Operation shall

be as determined by the Engineer, unless otherwise specified elsewhere in the
Contract.

"Performance and Guarantee Tests" shall mean all operation checks and tests required
to determine and demonstrate capacity, efficiency, qedating characteristics as
specified in the contract document.

"Commercial Operation” shall mean the condition of operation in which the complete
equipment covered under the contract is officially declared by the owner to be
available for continuousperation at different loads upto and including rated capacity.
Such declaration by the owner however, shall not relieve or prejudice any of the
contractor's obligation under this contract.

"Final Acceptance" shall mean the owner's written acceptanbke wafdrks performed
under the contract, after successful completion of performance and guarantee tests.
"Guarantee Period/Maintenance Period" shall mean the period during which the
contractor shall remain liable for repair or replacement of any defquaineof the
works performed under the contract.

"Drawings"/"Plans" shall mean all :
(@) drawings furnished by the owner/consultant as a basis for proposals,

(b) supplementary drawings furnished by the Owner/Consultant to clarify and to
define in greater detathe intent of the contract,



(©) drawings submitted by the contractor with his proposal provided such
drawings are acceptable to the Owner/Consultant,

(d) drawings furnished by the Owner/Consultant to the Contractor during the
progress of the work, and

(e) engineeringdata and drawings submitted by the Contractor during the
progress of the work provided such drawings are acceptable to the Engineer,

xxix. "Codes" shall mean the following, including the latest amendments, and/or
replacements, if any:

(@) Standards of Bureau of Irahh Standards relevant to the works under the
contract and their specifications.

(b) Other Internationally approved Standards and/or rules and regulations
touching the subject matter of the contract.

(1) A.S.M.E. Test codes.

(i) A.LE.E. Test codes.

(i)  American Society oMaterials Testing Codes.

(iv)  Indian Electricity Act and Rules and Regulations made thereunder.

(v) Indian Explosive Act and Rules and Regulations made thereunder.
(vi)  Indian Petroleum Act and Rules and Regulations made thereunder.
(vii) Indian Mines Act andRules and Regulations made thereunder.



XXX.

XXXI.

XXXil.

XXXiil.

XXXIV.
clearances, decrees, waivers, privileges, approvals from and filing with government
instrumentalities necessary for the development, construction and operation of the
plant/project.

XXXV.

XXXVI.

XXXVil.

2.0

(c) Any other laws, rules, regulations and Acts applicable in the country with
respect to labour, safety, compensation, insurance etc.

Words importing singular only shall also include the plaral vice versa where the
context so requires.

Words importing "Person" shall include firms, companies, corporations, and
associations or bodies of individuals, whether incorporated or not.

Terms and expressions, not defined herein, shall have the reaar@ng as are
assigned to them in the Indian Sale of Goods Act, failing that in the Indian Contract
Act, and failing that in the General Clauses Act.

"Commissioning” the plant/project shall mean completion in all respects of
construction rendering thegsl/project ready for performance test and commercial
operation as per xxv.

"Government Approvals" shall mean all permits, licenses, authorizations, consents,

"Month" shall mean a calendar month according to the Gregorian calendar.

"Bank Guarantee" shall mean the Bank Guarantee to be provided by the Bidder in
| DY R XWedRern|Coalfields Limited fshall be operative iVCL, Nagpur

Bid/ offer/ proposal shall mean the proposal of the bidder submitted in response to
the bid document issued by the companyWelL.

CONTRACT DOCUMENTS

The following documents shall constitute the contract documents: (i)
Articles of Agreement,

(i) Notice Inviting Tender,

(1ii) Letter of Acceptance of Tender

(iv) Conditions of contract, including general terms and conditions, additional terms
and conditions, technical terms and conditions, erection terms and conditions,
documents related to quality assurance, Integrity Pact, special conditions, if
any etc. forrmg part of the Agreement,

(v) Specifications, where it is part of Tender Documents,

( vi) Performance Bank Guarantee as mentioned elsewhere in the-iAndate
form duly filled and authenticated by bank,

(vii ) Scope of works/Bills of quantities/schedule of works/quantities,

( viii ) Contract Drawings/finalised work Program in the form of PERT Network
along with Critical Path,



2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

( ix ) Certificate of registration as per statutory requirements under Goods and,
Services Tax Registration, Contract Labour License, Electrical Contractor
License etc. as may be applicable

After acceptance of tender the Contractor shall be deemed to halwdigaseamined

all Contract Documents to his satisfaction. If he shall have any doubt as to the
meaning of any portion of the Contract Documents, he shall before signing the
Contract, set forth the particulars thereof, and submit them to the Owner ngwmiti
order that such doubt may be removed. The Owner will provide such clarifications as
may be necessary in writing to the Contractor. Any information otherwise obtained
from the Owner or the Engineer shall not in any way relieve the Contractor of his
responsibility to fulfill his obligations under the Contract.

The Contractor shall enter into a Contract Agreement with the Owner within 60
(sixty) days from the date of issuance of LOA (Letter of Acceptance)' or within such
extended time as may be grantgdte owner. The performance Bank Guarantee for
the proper fulfillment of the contract shall be furnished by the contractor in the
prescribed form within twenty one (21) days of issuance of LOA by the successful
bidders. The performance Guarantee shal$per terms prescribed in clause 3.0 of
General Terms and Conditions of this tender.

The owner, after the issue of the letter of Acceptance of Tender, will send one copy
of the final agreement to the contractor for his scrutiny and approval.

The Agreement, unless otherwise agreed to, shall be signed within 60 days from the
date of issuance of LOA', at the office of the owner on a date and time to be mutually
agreed. The contractor shall provide for signing of the contract, performance
guarantee ircopies as required, appropriate power of attorney and other requisite
materials. In case it is agreed mutually that the contract is to be signed beyond the
stipulated time, the bid guarantee submitted with the tender will have to be extended
accordingly.

The agreement will be signed in six originals and the contractor shall be provided
with one signed original and the rest will be retained by the owner. None of these
documents shall be used by the contractor for any purpose other than this contract and
the contractor shall ensure that all persons employed for this contract strictly adhere
to this and maintain secrecy, as required of such documents.

The contractor shall provide free of cost to the owner all the engineering data,
drawings and descriptivaaterials submitted with the bid, in at least six (6) copies to
form a part of the contract immediately after issue of letter of acceptance.

Subsequent to signing of the contract, the contractor at his own cost shall provide the
owner with at least sif6) true copies of agreement within thirty (30) days after the
signing of the contract.

Clause left blank



2.9

3.0
3.1

3.1.1

The laws applicable to this contract shall be the laws in force in Indidvidharastra
High Court shall have exclusive jurisdiction in all matters arising under this contract.

CONTRACT PERFORMANCE GUARANTEE/SECURITY DEPOSIT

Security Deposit shall consist of two parts;

a) Performance Security to be submitted at award of work and

b) Retention Moneyo be recovered from running bills. The security deposit shall
bear no interest.

Performance Security should 5% of contract amount and should be submitted by

the successful bidder within 21 days of issue of LOA in the form of a Bank Guarantee
as per te format specified in the Tender document from any scheduled bank
acceptable to the owner. Bank guarantee issued by out station bank shall be operative
at their local branch alagpur The BG shall contain complete postal address,
telephone number, fax mber and email address of both out station bank issuing the
BG as well as its local operating branch.

Performance Security Deposit (PSD) as Bank Guarantee, shall be in paper form on
EHKDOI RI WKH &R Q Weésterh WdalfieldsQinhited” R R iSsued
XQGHU 36 WUXFWXUHG )LQDQFLDO OHVVDJLQJ 6\VWHP
Bank Guarantee from a Schedule Bank shall be as provided at Appgradithe

Tender.

Work shall commence only after submission of Performance Security.

In casethe successful bidder fails to submit the Performance security within the stipulated
time then the award of work shall be cancelled and the bidder will be banned for two years
from being eligible to submit bids in CIL and its subsidiaries.

3.1.2 Clause lefblank

3.1.3 Retention Money should be deducted at 5% from running bills. Total of performance

3.2

3.3

security and Retention Money should not exceed 10% of contract amount or lesser
sum indicated in the bid document.

Retention Money may be released against equivBlank Guarantee.

The Guarantee amount shall be payable to the Employer without any condition
whatsoever.

Performance Security/Retention Money shall be converted into Performance
Guarantee on successful completion of work in accordance with contract angbon
satisfactory PG Test.

Performance security/ Retention Money /security deposit submitted in the form
of BG which shall be valid for 90 days after the end date of scheduled completion
and to be extended for minimum period of 1(One) year in one instan@d must
cover a time period of 90 days beyond completion of Defect Liability Period.

€



3.4

3.5

3.6

3.7

3.8

4.0

4.1

The Performance Guarantee shall cover additionally the following guarantees to the

Employer:

(@)  The successful bidder guarantees the successful and satisfactory omdration
the equipment furnished and erected under the contract, as per the
specifications and documents,

(b)  The successful bidder further guarantees that the equipment provided and
installed by him shall be free from all defects in design, material and
workmanshipand shall upon written notice from the employer fully remedy
free of expenses to the Employer such defects as developed under the normal
use of the said equipment within the period of guarantee specified in the
relevant clause of the Conditions of Contrac

The Contract Performance Guarantee is intended to secure the performance of the
entire Contract. However it is not construed as limiting the damages stipulated in the
bidding documents.

All Bank Guarantees are to be submitted in the format prescribed by the company in
bid document. Bank Guarantee shall be irrevocable and it shall be from any scheduled
bank acceptable to the owner. The BG issued by outstation Bank shall be operative
at itslocal branch aWWCL, Nagput

The Company shall be at liberty to deduct/appropriate from the Contract Performance
Guarantee/Security Deposit such sums as are due and payable by the contractor to the
company as may be determined in terms of the contmadtthe amount appropriated

from the Contract Performance Guarantee/Security Deposit shall have to be restored
by Contractor subsequently.

Performance Security deposit and the balance SD i.e. Retention Money shall be
returned to the Contractor aftenccessful completion of O&M Period without any
interest. Any defect/defects in the work, if detected during Defect Liability Period
shall be rectified or equipment/ system shall be replaced at the cost of the Contractor
and without any cost implication the Company to the satisfaction of the Engineer
In-Charge within the said defect liability or its due extension till completion of the
rectification/ replacement works as required.

ASSIGNMENT AND SUBLETTING OF CONTRACT

The contractor may, after informing the engineer in charge/ designated officer in
charge, with proper justification for acceptance, assign cfetibe contract or any

part thereof other than for raw materials, for minor detail or any part of the ptant f
which makes are identified in the contract document. Suppliers of the
equipment/system not identified in the contract document or any change in the
identified supplier mentioned in the contract document can be changed and same may
be informed to engineein charge/ designated officer in charge, with proper
justification for acceptance. The experience list of the equipment/system vendors
under consideration by the contractor for this contract over the list mentioned in the
contract document shall be fushied to the engineer in charge/ designated officer in



4.2

5.0

5.1

6.0

charge prior to procurement of all such items/ equipment. Such assignment of
subletting shall not relieve the contractor from any obligation, duty or responsibility
under the contract. Any assignmentaé®ve without prior information of engineer
shall be void.

For components/equipment procured by the contractors for the purposes of the
contract, after obtaining the written approval of the owner, the contractor's purchase
specifications and enquiriehal call for quality plans to be submitted by the
suppliers along with their proposals. The quality plans called for from the vendors
shall set out, during the various stages of manufacture and installation, the quality
practices and procedures followeg the vendor's quality control organization, the
relevant reference documents/standards used, acceptance level, inspection
documentation raised, etc. Such quality plans of the successful vendor shall be
discussed and finalized in consultation with the eegr and shall form a part of the
purchase order/contract between the contractor and the vendor. Within 3 weeks of the
release of the same purchase order/contracts for such bought out items/ components,
a copy of the same without price details but togethéh detailed purchase
specifications, quality plans and delivery conditions shall be furnished to the engineer
by the contractor.

PATENT RIGHTS AND ROYALTIES

Royalties and fees for patent covering materials, articles, apparatus, devices,
equipment oprocesses used in the works shall be deemed to have been included in
the contract price. The contractor shall satisfy all demands that may be made at any
time for such royalties or fees and he alone shall be liable for any damages or claims
for patent infmgements and shall keep the owner indemnified in that regard. The
contractor shall, at his own cost and expense, defend all suits or proceedings that may
be instituted for alleged infringement of any patent involved in the works, and, in
case of an awardf damages, the contractor shall pay for such award. In the event of
any suit or other proceedings instituted against the owner, the same shall be defended
at the cost and expense of the contractor who shall also satisfy/comply and decree,
order or award ede against the owner. But it shall be understood that no such
machine, plant, work, material or thing has been used by the owner for any purpose
or any manner other than that for which they have been furnished and installed by the
contractor and specifiednder these specifications. Final payment to the contractor
by the owner will not be made while any such suit or claim remains unsettled. In the
event any apparatus or equipment, or any matter thereof furnished by the contractor,
is in such suit or proceegs held to constitute infringement, and its use is enjoined,
the contractor shall at his option and at his own expense, either procure for the owner,
the right to continue use of said apparatus, equipment or part thereof, replace it with
nortrinfringing apparatus or equipment or modify it, so it becomesinfsimging.

TIME - T HE ESSENCE OF CONTRACT



6.1

6.2

6.3

6.4

7.0

7.1

The date of commencement shall be reckoned from the expiry of 30 days from the
issue of letter of acceptance. The PERT/BAR chart both for works as veelpply
is to be mutually agreed and finalized within 30 days of issue of LOA.

The contractor shall submit a detailed PERT network within the time frame agreed
above consisting of adequate number of activities covering various key phases of
the works suclas design, procurement, manufacturing, shipment and field erection
activities within fifteen (15) days after the date of acceptance of LOA. This network
shall also indicate the interface facilities to be provided by the owner and the dates
by which such dcilities are needed. Contractor shall discuss the network so
submitted with the owner and the agreed network which may be in the form as
submitted or in revised form in line with the outcome of discussions and shall form
part of the contract to be signeduring the performance of contract, if in the
opinion of the Engineein-charge proper progress is not maintained suitable
changes shall be made in the contractor's operations to ensure proper progress.

The above PERT network shall be reviewed padodic review reports shall be
submitted by the contractor as directed by the engineer.

Subsequent to the award of the contract, the contractor shall make available to the
engineer, a detailed manufacturing Program, in line with the agreed contramtknetw
Such manufacturing Program shall be reviewed, updated and submitted to the
Engineer, once every two month thereafter.

CONTRACT PRICE

The lump sum prices quoted by the contractor in his bid with additions and deletions
as may be agreed before signing of the contract, for the entire scope of the work
including furnishing and erection of equipment, transmission connectivity and ROW
projectcommissioning, and operation and maintenance of the projdeni) years

from the COD of the project covered under the specifications and documents and
shall be treated as the contract price.



8.0 CHANGED QUANTITY

8.1 The owner reserves the right to vary thentities of items or groups of items to be
ordered as specified in the accompanying technical specifications, as may be
necessary, during the execution of the contract, but such variations unless
otherwise specified in the accompanying technical spetifins shall be limited
to plus or minus twenty percent (20%) of the original quantity ordered.

9.0 DEDUCTIONS FROM CONTRACT PRICE

9.1  All costs, damages or expenses which the owner may have paid, for which under the
contract the contractor is liable, will lstaimed by the owner. All such claims shall
be intimated in writing by the owner to the contractor regularly as and when they fall
due. Such claims shall be supported by appropriate and certified vouchers or
explanations, to enable the contractor to prgpeentify such claims. Such claims
shall be paid by the contractor within fifteen (15) days of the receipt of the
corresponding claims and if not paid by the contractor within the said period, the
owner may then deduct the amount, from any moneys dbecaming due by him
to the contractor under the contract or may be recovered by actions of law or
otherwise, if the contractor fails to satisfy the owner of such claims and to recover
the amount from any money due to the contractor on any account oramydather
contract including contracts awarded WbYestern Coalfields Limitedor other
subsidiaries of CIL and in the event of any shortfall, the contractor shall be called
upon to pay the same on demand.

10.0 CONTRACT PRICE ADJUSTMENT

10.1 All adjustments in thecontract price shall be computed in accordance with the
conditions and formulae prescribed in the relevant clauses of 'Additional Terms and
Conditions of Contract', the accompanying technical specifications and further
satisfying the requirements specifieérein.

10.2 The contract price stated in the contract agreement is the base price. A certain fixed
percentage of the base price as indicated in the technical specifications shall not be
subject to any price adjustment. The balance percentage viz. the dast pball
only be subject to price adjustment.

10.3 Price adjustment shall be applicable to the cost portion, only if changes in the cost of
labour and materials (either increases or decreases) occur during the contract period,
directly affecting the cogtortion.

10.4 Variations in the cost of materials shall be determined by comparing published
material indices as on the last date of submission of bid (inclusive of price part) or
the revised price bid, whichever is later, with the same indices published thein
manufacture at the respective cut off periods for material as specified in clause 2.0 of
Additional Terms and Conditions of Contract. Variations in the cost of labour shall



10.5

10.6

10.7

10.8

11.0

111

11.2

11.3

114

be determined by comparing the wages as per the Minimum Wages Act of Gentral
state govt.(whichever is higher) as on the last date of submission of bid (inclusive of
price part), or the revised price bid, whichever is later, with the same wages as per
the Minimum Wages Act of Central or state govt.(whichever is higher), dureng th
work/manufacture applicable to the place of work/manufacture at the respective cut
off periods for labour as specified in clause 2.0 of Additional Terms and Conditions
of Contract of this volume.

The total computed variation in the contract price shall be restricted to a limiting
percentage as specified in clause 2.5 of Additional Terms and Conditions of Contract
of this volume.

The price adjustment for the erection shall be made on the valueatioa work
done as indicated in each billing.

Every three months after the award of contract, and a month prior to shipment of
equipment (in the case of #xctory price component of contract price), and every
month after establishing his site offif@ the case of erection) the contractor shall
submit to the engineer a written notice of the changes, if any, that have occurred in
the specified material and labour indices during the previous reporting period
containing the effective date of such chgnige amount of change, the amount of
contract price adjustment and documentary evidence to substantiate the price
adjustment.

The contract price adjustment provisions detailed above, shall only be applicable if
so specified in the Additional Terms a@dnditions of Contract.

PACKING, FORWARDING AND SHIPMENT

The contractor, wherever applicable, shall after proper painting, pack and crate all
equipment in such a manner as to protect them from deterioration and damage during
rail and road transportatido the site and storage at the site till the time of erection.
The contractor shall be held responsible for all damages due to improper packing.

The contractor shall notify the owner of the date of each shipment from his works,
and the expected date arfrival at the site for the information of the owner.

The contractor shall also give all shipping information concerning the weight, size
and content of each packing including any other information the owner may require.

The following documents shall lsent by registered post to the owner within 3 days
from the date of shipment, to enable the owner to make progressive payments to the
contractor. The payment shall be made only after receipt and acceptance of materials
at site in good condition.
Application for payment in the standard format of the owner (3 copies) Invoice
(6 copies)
Packing list (6 copies)



11.5

12.0

12.1

13.0

13.1

13.2

13.3

Predespatch clearance certificate, if any (3 copies)
Test certificate, wherever applicable (3 copies)

The contractor shall prepare detailed pacHisg of all packages and containers,
bundles and loose material forming each and every consignment despatched to site.
The contractor shall further be responsible for making all necessary arrangements for
loading, unloading and other handling right frora Wworks up to the site and also till

the equipment is erected, tested and commissioned. He shall be solely responsible for
proper storage and safe custody of all equipment.

DEMURRAGE, WHARFAGE, ETC.

All demurrage, wharfagand other expenses incurred due to delayed clearance of the
material or any other reason shall be to the account of the contractor.

INSURANCE

The contractor shall arrange, secure and maintain insurance as may be necessary and
for all such amounts tprotect his interests and the interests of the owner, against all
risks as detailed herein in the joint names of the Owner and the Contractor with the
condition that payments against all claims shall be payable by insurers to the owner
as elaborated at clae

13.5. All premiums and other charges of the said insurance policies shall be paid by
the contractor. The form and the limit of such insurance, as defined herein together
with the underwriter thereof in each case shall be acceptable to the ownervieQwe
irrespective of such acceptance, the responsibility to maintain adequate insurance
coverage on comprehensive all risks basis at all time during the period of contract
shall be that of the contractor alone. The contractor's failure in this regarahall
relieve him of any of his contractual responsibilities and obligations.

Any loss of damage to the equipment, during handling, transporting, storage and
erection, till such time the plant is taken over by the owner, shall be to the account of
the cortractor. The contractor shall be responsible for preferring of all claims and
make good for the damage or loss by way of repairs and/or replacement of the portion
of the works damaged or lost. The transfer of title shall not in any way relieve the
contracor of the above responsibilities during the period of the contract. The
contractor shall provide the owner with a copy of all insurance policies and
documents taken out by him in pursuance of the contract. Such copies of document
shall be submitted to thewner immediately after such insurance coverage. The
contractor shall also inform the owner in writing at least sixty (60) days in advance,
regarding the expiry, cancellation and/or change in any of such documents and
ensure revalidation/renewatceas may be necessary well in time.

The risk that are to be covered under the insurance shall include, but not be limited
to, the loss or damage in transit, storage at site, theft, pilferage, riot, civil commotion,



13.4

13.5

13.6

14.0

15.0

15.1

15.1.1

weather conditions, accidents of kilhds, fire, etc. The scope of such insurance shall
cover the entire value of the works from time to time.

All costs on account of insurance liabilities covered under the contract will be on
contractor's account and will be included in contract pHosvever, the owner may

from time to time, during the pendency of the contract, ask the contractor in writing
to limit the insurance coverage risks and in such a case, the parties to the contract will
agree for a mutual settlement for reduction in conace to the extent of reduced
premium amounts.

All insurance claims, payable by the insurers, shall be paid to the Owner which shall
be released to the contractor in installments as may be certified by the Emgineer
charge for the purpose of rebuildiror replacement or repair of the works and/or
goods destroyed or damaged for which payment was received from the insurers.

The clause entitled insurance under the section erection terms and conditions of
contract of this volume, covers the additiomsiurance requirements for the portion
of the works to be performed at the site of work.

LIABILITY FOR ACCIDENTS AND DAMAGES

Under the contract, the contractor shall be responsible for loss or damage to the plant
until the plant is taken over accordance with clause entitled "Taking Over' in section
technical terms and conditions of contract of this volume.

LIQUIDATED DAMAGES FOR DELAY IN COMPLETION

If the contractor fails to maintain the required progress in terms of the agreed time
andprogress chart or to complete the work and clear the site on or before the date of
completion of contract or extended date of completion, he shall without prejudice to
any other right or remedy available under the law to the company on account of such
breach, pay as compensation/ Liquidated Damages @ half percent (1/2%) of the
contract price per week of delay. The aggregate of such compensation/
compensations shall not exceed 10 (ten) percent of the total value as shown in the
contract.

This will also appy to items or group of items for which separate period of
completion has been specified. The amount of compensation may be adjusted or set
off against any sum payable to the contractor under this or any other contract with
the company.

The company, if satisfied, that the works can be completed by the contractor within
a reasonable time after the specified time of completion, may allow further extension
of time at its discretion with or without the levy of L.D. In the event of extension
granted being with L.D, the company will be entitled without prejudice to any other
right or remedy available in that behalf, to recover from the contractor as agreed



15.1.2

15.1.3

15.1.4

15.2

damages equivalent to half percent of the contract value of the works for each week
or pat of the week subject to a ceiling of 10% of the contract price.

The company, if not satisfied that the works can be completed by the contractor, and
in the event of failure on the part of the contractor to complete work within further
extension of time llbwed as aforesaid, shall be entitled, without prejudice to any
other right, or remedy available in that behalf, to rescind the contract.

The company, if not satisfied with the progress of the contract and in the event of
failure of the contractor teecoup the delays in the mutually agreed time frame, shall
be entitled to terminate the contract.

In the event of such termination of the contract as described in clauses

15.1.2 or 15.1.3 or both, the company, shall be entitled to recover L.D. up to ten
percent (10%) of the contract value besides recovery of compensation for
damage/loss for termination as provided in 20.6 of General terms and Conditions of
Contract.

The company may waive the payment of compensation, depamatimgmerit of the
case, on request received from the contractor if the entire work is completed within
the date as specified in the contract or as validly extended without stipulating any
penalty.
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16.1

16.2

16.3

16.4

17.0

17.1

If the contractor shall neglect &xecute the works with the diligence and expedition

or shall refuse or neglect to comply with any reasonable orders given to him, if writing
by the engineer in connection with the works or shall contravene the provisions of
the contract, the owner may gimetice in writing to the contractor to make good the
failure, neglect or contravention complained of. Should the contractor fail to comply
with the notice within thirty (30) days from the date of service thereof, then and in
such case the owner shall beliaerty to employ other workmen and forthwith
execute such part of the works as the contractor may have neglected to do or if the
owner shall think fit, it shall be lawful for him, without prejudice to any other right

he may have under the contract,ake the works wholly or in part thereof and in that
event the owner shall have free use of all contractor's equipment that may have been
at the time on the site in connection with the works without being responsible to the
contractor for fair wear and teé#inereof and to the exclusion of any right of the
contractor over the same, and the owner shall be entitled to retain and apply any
balance which may otherwise be due on the contract by him to the contractor, or such
part thereof as may be necessary, thygment of the cost of executing the said part

of the works or of completing the works as the case may be. If the cost of completing
the works or executing a part thereof as aforesaid shall exceed the balance due to the
contractor, the contractor shall pgych excess. Such payment of excess amount shall
be independent of the liquidated damages for delay which the contractor shall have
to pay if the completion of works is delayed.

In addition, such action by the owner as aforesaid shall not relieve tlaatonbf
his liability to pay liquidated damages for delay in completion of works as defined
in clause 15.0 of this section.

The termination of the contract under this clause shall not entitle the contractor to
reduce the value of the performance baarantee nor the time thereof. The
performance guarantee shall be valid for the full value and for the full period of the
contract including guarantee period.

The bidding documents will clearly state that, if the contractor fails to complete the
work andthe order is cancelled, the amount due to him on account of work executed
by him, if payable, shall be paid to him only after due recoveries as per the provisions
of the contract and that too after alternative arrangements to complete the work has
been mde.

FORCE MAJEURE

Force majeure is herein defined as any causieh is beyond the control of the
contractor or the owner as the case may be which they could not foresee or with a
reasonable amount of diligence could not have foreseen and which substantially
affect the performance of the contract, such as:

(@) Naturalphenomena, including but not limited to floods, draughts, earthquakes
and epidemics:
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(b)  Acts of any government, including but not limited to war, declared or
undeclared, priorities, quarantines, embargoes,

Provided either party shall within fifteen (15) ddg@m the occurrence of such a
cause notify the other in writing of such causes.

(&) The successful bidder / contractor will advise, in the event of his having resort
to this clause by a registered letter duly certified by the local chamber of
commerceor statutory authorities, the beginning and end of the cause of
delay, within fifteen days of the occurrence and cessation of such Force
Majeure condition. In the event of delay lasting over two months, if arising
out of Force Majeure, the contract mayteeminated at the discretion of the
company.

(b) For delays arising out of Force Majeure, the bidder/ contractor will not claim
extension in completion date for a period exceeding the period of delay
attributable to the causes of Force Majeure and nedbempany nor the
bidder shall be liable to pay extra costs (like increase in rates, remobilization
advance, idle charges for labour and machinery etc.) Provided it is mutually
established that the Force Majeure conditions did actually exist.

(c) If any of the erce Majeure conditions exists in the place of operation of the
bidder even at the time of submission of bid he will categorically specify them
in his bid and state whether they have been taken into consideration in their
guotations.

The contractor or thewner shall not be liable for delays in performing his obligations
resulting from any force majeure cause as referred to and/or defined above. The date
of completion will, subject to hereinafter provided, be extended by a reasonable time
even though sucbause may occur after contractor's performance of his obligations
has been delayed for other causes.

DELAYS BY OWNER OR HIS AUTHORISED AGENT

In case the contractor's performance is delayed due to any act of omission on the part
of the owner or hiauthorized agents, then the contractor shall be given due extension
of time for the completion of the works, to the extent such omission on the part of the
owner has caused delay in the contractor's performance of his work. Regarding
reasonableness or otlxgse of the extension of time, the decision of the engineer
shall be final.

EXTENSION OF DATE OF COMPLETION

On happening of any events causing delay as stated hereinafter, the contractor shall
intimate immediately in writing the Enginerr-charge:

a. dueto any reasons defined as Force Majeure

b. nonavailability of stores which are the responsibility of the owner to supply

c. non-availability or breakdown of tools and plant to be made available or made
available by the owner
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d. delay on the part of theontractors or tradesmen engaged by the owner not
forming part of the contract, holding up further progress of the work

e. nonavailability of working drawings/work program in time, which are to be
made available by the company during progress of the work

f. anyother causes which, at the sole discretion of the company is beyond the
control of the contractor

A "Hindrance Register" shall be maintained by both the Company and the Contractor
at site to record the various hindrances, as mentioned above, encodatargdhe
course of execution.

The contractor may request the company in writing for extension of time within 14
days of happening of such event causing delay stating also, if practicable, the period
for which extension is desired. The company may, cenisig the eligibility of the
request, give a fair and reasonable extension of time for completion of the work. Such
extension shall be communicated to the contractor in writing by the company through
the Engineein -charge within 1 month of the date otegpt of such request. The
contractor shall however use his best efforts to prevent or make good the delay by
putting his endeavors constantly as may be reasonably required of him to the
satisfaction of the Engineén-charge.

Provisional extension dfime may also be granted by the Engindéercharge during

the course of execution, on written request for extension of time within 15 (fifteen)
days of happening of such events as stated above, reserving the company's right to
impose/ waive liquidated daages at the time of granting final extension of time as
per contract agreement.

When the period fixed for the completion of the contract is about to expire, the
guestion of extension of the contract may be considered at the instance of the
Contractor orthe Company or the both. The extension will have to be by party's
agreement, expressed or implied.

In case the Contractor does not apply for grant of extension of time within

15 (fifteen) days of hindrance occurring in execution of the work an@dinepany

wants to continue with the work beyond the stipulated date of completion for reason
of the work having been hindered, the Engineercharge at his sole discretion can
grant provisional extension of time even in the absence of application fem th
Contractor. Such extension of time granted by the Engifnaesharge is valid
provided the Contractor accepts the same either expressly or implied by his actions
before and subsequent to the date of completion. Such extension of time shall be
without prejudice to Company's right to levy compensation under the relevant clause
of contract.

TERMINATION, SUSPENSION, CANCELLATION & FOR CLOSURE OF
CONTRACT

The owner shall, in addition to other remedial steps to be taken as provided in the
conditions ofcontract, be entitled to cancel the contract in full or in part, if the
contractor
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a. makes default in proceeding with the works with due diligence and continues to
do so even after a notice in writing from the EngiAeercharge, then on the
expiry of theperiod as specified in the notice

or

b. commits default/breach in complying with any of the terms and conditions of the
contract and does not remedy it or fails to take effective steps for the remedy to
the satisfaction of the Engineigr- charge, then othe expiry of the period as
may be specified by the Engindar- charge in a notice in writing or

c. fails to complete the work or items of work with individual dates of completion,
on or before the date/dates of completion or as extended by the cortiany,
on the expiry of the period as may be specified by the Enginedrarge in a
notice in writing
or
d. shall offer or give or agree to give any person in the service of the company or to
any other person on his behalf any gift or consideration of any &sman
inducement or reward for act/acts of favour in relation to the obtaining or
execution of this or any other contract for the company.
or
e. Shall try to obtain a contract with the company by way of ring tendering or other
non bonafidemethod of competitive tendering.
or
f. transfers, sublets, assigns the entire work or any portion there of without the prior
approval in writing from the Engineein-charge. The Engineén -charge may
by giving a written notice, cancel the whole contragbartion of it in default.

The owner shall in such an event give fifteen (15) days notice in writing to the
contractor of his decision to do so.

The contractor upon receipt of such notice shall discontinue the work on the date and
to the extent specifieid the notice, make all reasonable efforts to obtain cancellation
of all orders and contracts to the extent they are related to the work terminated and
terms satisfactory to the owner, stop all further sulbntracting or purchasing
activity related to e work terminated, and assist the owner in maintenance,
protection, and disposition of the works acquired under the contract by the owner.

The contract shall stand terminated under the following circumstances unless the
owner is satisfied that the lega&presentatives of the individual contractor or of the
proprietor of the proprietary concern and in the case of partnership the surviving
partners, are capable of carrying out and completing the contract and the owner shall
in any way not be liable to paent of any compensation to the estate of deceased
contractor and/or to the surviving partners of the contractor's firm on account of the
termination of the contract.:

a. If the contractor being an individual in the case of proprietary concern or in
the casef a partnership firm any of its partners is declared insolvent under



the provisions of insolvency act for the time being in force, or makes any
conveyance or assignment of his effects or composition or arrangement for
the benefit of his creditors amoumgi to proceedings for liquidation or
composition under any insolvency act.

b. In the case of the contractor being a company, its affairs are under liquidation
either by a resolution passed by the company or by an order of court, not being
a voluntaryliquidation proceedings for the purpose of amalgamation or
reorganization, or a receiver or manager is appointed by the court on the
application by the debenture holders of the company, if any.

c. If the contractor shall suffer an execution being levied isftheir goods,
estates and allow it to be continued for a period of 21 days.

d. On the death of the contractor being a proprietary concern or of any of the
partners in the case of a partnership concern and the company is not satisfied
that the legatepresentative of the deceased proprietor or the other surviving
partners of the partnership concern are capable of carrying out and completing
the contract. The decision of the company in this respect shall be final and
binding which is to be intimated wariting to the legal representative or to the
partnership concern.

20.5 If the contractor is an individual or a proprietary concern and the individual or the
proprietor dies and if the contractor is a partnership concern and tme dirtners
dies, then unless the owner is satisfied that the legal
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representatives of the individual contractor or of the proprietor of the proprietary
concern and in the case of partnership the surviving partners, are capable of carrying
out and compl@bg the contract the owner shall be entitled to cancel the contract as
to its in complete part without being in any way liable to payment of any
compensation to the estate of deceased contractor and/or to the surviving partners of
the contractor's firm oaccount of the cancellation of the contract.

The decision of the owner that the legal representatives of the deceased contractor or
surviving partners of the contractor's firm cannot carry out and complete the contract
shall be final and binding on thergias. In the event of such cancellation the owner
shall not hold the estate of the deceased contractor and / or the surviving partners of
the estate of the deceased contractor and / or the surviving partners of the contractor's
firm liable to damages farot completing the contract.

On cancellation of the contract or on termination of the contract, the Engineer
-in-charge shall have powers

a. To take possession of the site and any materials, constructional plant,
implements, stores, etc. thereon.

b. In suchan event, the contractor shall be liable for loss/damage suffered by the
employer because of action under this clause and to compensate for this loss or
damage, the employer shall be entitled to recover higher of the following:

I.  Forfeiture of securityleposit comprising of Performance Guarantee and
Retention Money, at the disposal of the employer.
or
ii.  20% of value of incomplete work (Contract Value minus already
executed value of the work).

The amount to be recovered from the contractor as deterraine¢k, shall,
without prejudice to any other right or remedy available to the employer as per
law or as per agreement, will be recovered from any money due to the contractor
on any account or under any other contract and in the event of any shortfall, the
contractor shall be liable to pay the same within 30 days. In case of failure to pay
the same the amount shall be debt payable.

In the event of above course being adopted by the Engimeeharge, the
contractor shall have no claim to compensation fyrlass sustained by him by
reasons of his having purchased materials, equipment or entered into agreement
or made advances on any account or with a view to the execution of work or
performance of the contract. And in case action is taken under any afipnov
aforesaid, the contractor shall not be entitled to recover or to be paid any sum for
any work thereof or actually performed under this contract unless and until the
engineefin-charge has certified in writing the performance of such work and
value pgable in respect thereof and he shall only be entitled to be paid the value
so certified.
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The need for determination of the amount of recovery of any extra
cost/expenditure or of any loss/damage suffered by the company shall not
however arise in thease of termination of the contract for death/demise of the

contractor.

Suspension of work- The company shall have power to suspend the progress of the
work or any part thereof and the Engingecharge may direct the contractor in
writing to suspend twork, for such period and in such manner as may be specified
therein, on account of any default on the part of the contractor, or for proper execution
of the work for reasons other than any default on the part of the contractor, or on
ground of safety ofhe work or part thereof. In the event of suspension for reason
other than any default on the part of the contractor, extension of time shall be allowed
by the company equal to the period of such suspension. Any necessary and
demonstrable costs incurregt the contractor as a result of such suspension of the
works will be paid by the owner, provided such costs are substantiated to the
satisfaction of the engineer. The owner shall not be responsible for any liabilities if
suspension or delay is due to sodefault on the part of the contractor or his-sub
contractor.

The work shall, throughout the stipulated period of contract, be carried out with all
due diligence on the part of the contractor. In the event of termination or suspension
of the contract, oraccount of default on the part of the contractor, as narrated
hereinbefore, the security deposit and other dues of this work or any other work done
under this company shall be forfeited and brought under the absolute disposal of the
company provided, thalhe amount so forfeited shall not exceed 10% of the contract
value.

For Closure of contract in full or in parif at any time after acceptance of the tender,

the company decides to abandon or reduce the scope of the work for any reason
whatsoever the eopany, through its Engine@r- charge, shall give notice in writing

to that effect to the contractor. In the event of abandonment/reduction in the scope of
work, the company shall be liable

a. to pay the contractor at the contract rates full amountirks executed and
measured at site upto the date of such abandonment/reduction in the work.

b. to pay reasonable amount assessed and certified by the EAginelearge of
the expenditure incurred, if any, by the contractor on preliminary works at site.
eg. temporary access roads, temporary construction for labour and staff quarters,
office accommodation, storage of materials, water storage tanks and supply for
the work including supply to labour/staff quarters, office, etc.

c. to pay for the materials brought to site or to be delivered at site, which the
contractor is legally liable to pay, for the purpose of consumption in works
carried out or were to be carried out but for the for closure, including the cost of
purchase anddnsportation and cost of delivery of such materials. The materials
to be taken over by the company should be in good condition and the company
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may allow at its discretion the contractor to retain the materials in full or part if
so desired by him and to bansported by the contractor from site to his place.

d. to take back the materials issued by the company but remaining unused, if any,
in the work on the date of abandonment/reduction in the work, at the original
issued price less allowance for adgterioration or damage caused while in
custody of the contractor

e. to pay for the transportation of tools and plants of the contractor from site to
contractor's place or to any other destination, whichever is less.

The contractor shall, if required by tB®gineer-in-charge, furnish to him books of
accounts, papers, relevant documents as may be necessary to enable the-lBngineer
charge to assess the amount payable in terms of para 20.8 (b), (c) and (e) above, the
contractor shall not have any claim foobngpensation whatsoever either for
abandonment or for reduction in the scope of work, other than those as specified
above.

NO WAIVER OF RIGHTS

Neither the inspection by the owner or the engineer or any of their officials,
employees or agents nor amger by the owner or the engineer for payment of money

or any payment for or acceptance of, the whole or any part of the works by the owner
or the engineer, nor any extension of time, nor any possession taken by the engineer
shall operate as a waiver afiyaprovision of the contract, or of any power herein
reserved to the owner, or any right to damages herein provided, nor shall any waiver
of any breach in the contract be held to be a waiver of any other or subsequent breach.

CERTIFICATE NOT TO AFFECT RIGHT OF OWNER AND LIABILITY OF
CONTRACTOR

No interim payment certificate of the engineer, nor any sum paid on account, by the
owner, nor any extension of time for execution of the works granted by the engineer
shall affect or prejudice the righté the owner against the contractor or relieve the
contractor of his obligations for the due performance of the contract, or be interpreted
as approval of the works done or of the equipment furnished and no certificate shall
create liability for the owneto pay for alterations, amendments, variations or
additional works not ordered, in writing, by the engineer or discharge the liability of
the contractor for the payment of damages whether due, ascertained, or certified or
not, or any sum against the payrmehwhich he is bound to indemnify the owner,

nor shall any such certificate nor the acceptance by him of any sum paid on account
or otherwise affect of prejudice the rights of the contractor against the owner.

GRAFTS AND COMMISSIONS ETC.
Any graft, commission, gift or advantage given, promised or offered by or on behalf

of the contractor or his partner, agent, officers, director, employee or servant or any
one of his or their behalf in relation to the obtaining or to the execution afrthrsy
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other contract with the owner, shall, in addition to any criminal liability which it may
incur, subject the contractor to the cancellation of this and all other contracts and also
to payment of any loss or damage to the owner resulting from anglizdion. The

owner shall then be entitled to deduct the amount so payable from any moneys
otherwise due to the contractor under the contract.

LANGUAGE AND MEASURES

All documents pertaining to the contract including specifications, schealotiess,
correspondence, operating and maintenance instructions, drawings or any other
writing shall be written in English language. The metric system of measurement shall
be used exclusively in the contract.

RELEASE OF INFORMATION

The contractoshall not communicate or use in advertising, publicity, sales releases
or in any other medium photographs or other reproduction of the works under this
contract, or descriptions of the site, dimensions, quantity, quality or other
information, concerning thworks unless prior written permission has been obtained
from the owner.

CONSTRUCTION OF THE CONTRACT

In case owner hands over his equipment to the contractor for executing, then the
contractor shall at the time of taking delivery of the equipment/ eisgiocuments

be required to execute an indemnity bond in favour of the owner in the form
acceptable to the owner for keeping the equipment in safe custody and to utilize the
same exclusively for the purposes of the said contract.

The contract shall imll respects be construed and governed accordingly to Indian
Laws.

It is clearly understood that the total consideration for the contract (s) has been broken
up into various components only for the convenience of payment of advance under
the contract (spnd for the measurement of deviations or modifications under the
contract (s).

27.0 COMPLETION OF CONTRACT

Unless otherwise terminated under the provisions of any other relevant clause, this
contract shall be deemed to have been completed akfhkation of the guarantee
period as provided for under the clause entitled '‘Guarantee' in this section.

28.0 ENFORCEMENT OF TERMS

The failure of either party to enforce at any time of the provisions of this contract or
any rights in respect thereto or to exercise any option herein provided, shall in no way
be construed to be a waiver of such provisions, rights or options or in gnijowa
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affect the validity of the contract. The exercise by either party of any of its rights
herein shall not prejude or prejudice either party from exercising the same or any
other right it may have hereunder.

ENGINEER'S DECISION

In respect of almatters which are left to the decision of the engineer including the
granting or withholding of the certificates, the engineer shall, if required to do so by
the contractor give in writing a decision thereon.

If in the opinion of the contractor, a decisionade by the engineer is not in
accordance with the meaning and intent of the contract, the contractor may file with
the engineer within fifteen (15) days after receipt of the decision, a written objection
to the decision. Failure to file an objection it the allotted time will be considered

as acceptance of the engineer's decision and the decision shall become final and
binding.

The engineer's decision and the filling of the written objection thereto shall be a
condition precedent to the right to afggal proceedings. It is the intent of the
agreement that there shall be no delay in the execution of the works and the decision
of the engineer as rendered shall be promptly observed.

30.0 COOPERATION WITH OTHER CONTRACTORS AND CONSULTING ENGINEERS

31.0
31.1

31.2

31.3

The ®ntractor shall agree to «perate with the owner's other contractors -and
consulting engineers and freely exchange with them such technical information as is
necessary to obtain the most efficient and economical design and to avoid
unnecessary duplicatiasf efforts. The engineer shall be provided with three copies
of all correspondence addressed by the contractor to othefcsaotractors and
consulting engineers in respect of such exchange of technical information.

75%,1,1* 2) 2:1(576 3(56211(/

The contactor shall undertake to train free of cost, engineering personnel selected
and sent by the owner at the works of the contractor unless otherwise specified in the
technical specifications. The period and the nature of training for the individual
persmnel (Executive as well as Staff / Technicians) shall be agreed upon mutually
between the contractor and the owner or as specified in the NIT. These engineering
personnel shall be given special training in the shops, where the equipment will be
manufacturd and/or their collaborator's works and where possible, in any other plant
where equipment manufactured by the contractor or his collaborator is under
installation or test, to enable those personnel to become familiar with the equipment
being furnished byhe contractor.

All traveling and living expenses for the engineering personnel to be trained during
the total period of training will be borne by the owner. These engineering personnel
while undergoing training shall be responsible to the contractaligoipline.

In the event of the owner, for any reason, failing to avail of the training facilities, he
shall not be entitled for any rebate whatsoever on this account.
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POWER TO VARY OR OMIT WORK

No alterations, amendments, omissions, suspensionara@tions of the works
(hereinafter referred to as 'Variation') under the contract as detailed in the contract
documents, shall be made by the contractor except as directed in writing by the
engineer, but the engineer shall have full power subject tprtwsion hereinafter
contained from time to time during the execution of the contract, by notice in writing,
to instruct the contractor to make such variation without prejudice to the contract.
The contractor shall carry out such variation and be bounikdebdsame conditions as

far as applicable as though the said variation occurred in the contract documents. If
any suggested variation would, in the opinion of the contractor, if carried out, prevent
him from fulfilling any of his obligations or guaranteesder the contract, he shall
notify the engineer there of in writing and the engineer shall decide forthwith,
whether or not the same shall be carried out and if the engineer confirm his
instructions, contractor's obligations and guarantees shall be ewbdifisuch an
extent as may be mutually agreed. Any agreed difference in cost occasioned by any
such variation shall be added to or deducted from the contract price as the case may
be.

In the event of the engineer requiring any variation, such reas@rabpgoper notice

shall be given to the contractor to enable him to work his arrangements accordingly,
and in cases where goods or materials are already prepared or any design, drawings
of pattern made or work done requires to be altered, a reasonatagrand sum in
respect there of shall be paid to the contractor.

In any case in which the contractor has received instructions from the engineer as to
the requirement of carrying out the altered or additional substituted work which either
then or later onwill in the opinion of the contractor, involve a claim for additional
payments, the contractor shall immediately and in no case later than thirty (30) days,
after receipt of the instructions aforesaid and before carrying out the instructions,
advise the mgineer to that effect. But the engineer shall not become liable for the
payment of any charges in respect of any such variations, unless the instructions for
the performance of the same shall be confirmed in writing by the engineer.

If any variation inthe works, results in reduction of contract price, the parties shall,
agree, in writing, so to the extent of any change in the price, before in contractor
proceeds with the change.

In all the above cases, in the event of a disagreement as to the rezizessmbf the
said sum, the decision of the engineer shall prevail.

Notwithstanding anything stated above in this clause, the engineer shall have the full
power to instruct the contractor, in writing, during the execution of the contract, to
vary toquantities of the items or groups of items. The contractor shall carry out such
variations and be bound by the same conditions, as though the said variations
occurred in the contract documents. However, the contract price shall be adjusted at
the rates anthe prices provided for the original quantities in the contract.
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GUARANTEE/DEFECT LIABILITY

As per Special Conditions of Contract provided in the Tender Document

REPLACEMENT OF DEFECTIVE PARTS AND MATERIALS
As per Special Conditions of Contragmbvided in the Tender Document
DEFENCE OF SUITS

If any action in court is brought against the owner or engineer or an officer or agent
of the owner. for the failure or neglect on the part of the contractor to perform any
acts, matters, covenantstmgs under the contract, or for damage or injury caused

by the alleged omission or negligence on the part of the contractor, his agents,
representatives or his swabntractors, workmen, suppliers or employees, the
contractor shall in all such cases Indefy and keep the owner, and the engineer
and/or his representative, harmless from all losses, damages, expenses or decrees
arising of such action.

LIMITATIONS OF LIABILITIES
Except in case of Criminal Negligence or Willful Misconduct,

() Notwithstanding anything herein to the contrary, no party shall be liable for any
indirect, special, punitive, consequential or exemplary damages, whether foreseeable
or not, arising out of or in relation to this contract, loss of goodwill or profits, lost
business however characterized, any/or from any other remote cause whatsoever.

(i) The Contractor shall not be liable to the owner for any losses, claims, damages,
costs or expenses whatsoever arising out of or in connection with this contract in
excess of tha contract value of the work which caused such losses, claims, damages,
costs or expenses.

(i) However, the limitation of liability of the contractor indicated above shall not
apply to liguidated damages.

MARGINAL NOTES

The marginal notes to anglause of the contract shall not affect or control the
construction of such clause.

TAXES, PERMITS & LICENCES

38.1 The contractor shall be liable and pay- dfidian taxes, (other than Goods and

Services tax and GST Compensation Cess, if applicable) dwgiass,| royalties,
whether local, municipal, provincial or central lawfully assessed against the owner or



the contractor in pursuance of the contract. In addition, the contractor shall be
responsible for payment of all Indian duties, levies and taxes lsnagessed against

the contractor for his personal income and property only. This clause shall be read in
conjunction with clause 17 oftender notice.

The contractor, along with his bills, shall submit proper documents in the name of the
Company to enable the Company to claim Input Tax Credit under the applicable laws.
The invoice shall be in compliance with the relevant rules.

W(CL is entitled to availnput Tax Credit on account of: CGST, SGST/UTGST, IGST
and GST Compensation Cess, as applicable for indigenous product/imported
products. Hence set off allowed against CGST, SGST/UTGST, IGST and GST
Compensation Cess as per relevant rules/act. Contracatlr stbmit relevant
document as desired BYCL at the time of supply, along with the bills/invoice as per
relevant rules for enabling/CL to claim Input tax credit benefit.

38.2 The Company shall deduct Income Tax as per prevalent rate from time to time from

39.0
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the gross amount (excluding GST) of the bill payable to the contractor; at present the
rate of deduction is 1% for individual/proprietorship firm and 2% for others.
However, if the contractor produces a certificate from the Income Tax authorities for
no deluction of tax / deduction of tax at reduced rate, the same shall be complied with
by the Company.

PROGRESS REPORTS AND PHOTOGRAPHS

During the various stages of the works in the pursuance of the contract, the contractor
shall at his own cost subnperiodic progress reports as may be reasonably required
by the engineer with such materials as charts; wnetrks, photographs, test
certificates, etc. such progress report shall be in the form and size as may be required
by the engineer and shall be sutied in at least three (3) copies.

LONG TERM AVAILABILITY OF SPARES

The contractor shall guarantee the long term availability of spares to the owner for
the tenure of the Contract.

The contractor will indicate in advance the delivery period of the itehspares,
which the owner may procure at its own discretion. In case of emergency
requirements of spares, the contractor would make every effort to expedite the
manufacture and delivery of such spares on the basis of mutually agreed time
schedule.

The abwe procedure shall apply for future procurement of items included in standby
spare list, mandatory spares lists, optional spares list and special tools, plants and
equipment list, if any, specified in the bid documents.

The Contractor shall indemnify tloevner for the availability of long time spares as
per the terms and conditions laid down above in clause 40.1 to clause 40.3.
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The Clauses 40.1 to 40.4 shall be read in conjunction with the section on
Mandatory Spares as provided in the Technical Spetdita

PAYMENT

The payment to the contractor for the performance of the works under the contract
will be made by the owner as per the guidelines and conditions specified herein and
in the relevant clauses in Sect6rSpecial Conditions of Contract of this tender. All
payment made during the contract shall be on account payments only. The final
payment will be made on completion of all the works and on fulfilment by the
contractor of all his liabilities under the contract. The paying authority will be GM
(Finance) WCL or his authorized representatives.

The payment to the contractor will be made through Electronics Mode.

CURRENCY OF PAYMENT
All payments under the contract shall be in Indian Rupees only.

DUE DATES FOR PAYMENT

Owner will make progressive payment as and when the payment is due as per the
terms of payment set forth in the accompanying technical specifications. Payment
will become due and payable by the owner within thirty ( 30) days from the date of
receipt of cotractor's bill/invoice/debit note by the owner, provided the documents
submitted are complete in all respects.

PAYMENT SCHEDULE

The contractor shall prepare and submit to the engineer for approval, aupeztk

the contract price. This contract prioeeakup shall be interlinked with the agreed
detailed PERT network of the contractor setting forth his starting and completion
dates for the various key phases of works prepared as per condition of this section.
While preparing the PERT network, the syppf P&M Equipment shall be linked

to construction of respective Civil and Structural Works. Any payment under the
contract shall be made only after the contractor's price hneak approved by the
engineer. The aggregate sum of the contractor's preakbp shall be equal to the
lump sum contract price. The detailed payment schedule is provided in relevant
clauses in Sectief Special Conditions of Contract of this tender.

INTERIM PAYMENT

41.5.1 The contractor shall submit running bill for the paymerthim prescribed proforma

of the owner to be supplied in due course at the time of Payment.

41.5.2 Each such running bill shall state the amount claimed and shall set forth in detalil, in

the order of the payment schedule, particulars of the works including the wor
executed at site and of the equipment brought on to the site pursuant to the contract



up to the date mentioned in the bill and for the period covered since the last preceding
certificate, if any.

41.5.3 Every interim payment claim shall indicate the contradtie of the works executed

41.6

up to the date mentioned in the running bill, provided that no sum shall be included
in any running bill in respect of the works that, according to the decision of the
engineer, does not comply with the contract, or has bedorped, at the date of
certificate prematurely.

TERMS OF PAYMENTS

41.6.1 Payment Schedule shall be as per Special Conditions of Contract. Since the total job

42.0

is on turnkey basis, any payment to the Contractor before the final payment shall be
treated aprovisional payment towards the total contract value.

The Contractor may at intervals of not less than one month submit claims/ bills for
payment on account of work done after proper scrutiny and certification of the same
by the Employer.

All such paymentshall be made by the Employer online within a month from the
date of the submission of claims/bills. Payment will also be governed by the General
Terms & Conditions of Contract. Any sum due from the Contractor shall be deducted
from the first or next sulegjuent on account of payments as the case may be.

SETTLEMENT OF DISPUTES

It is incumbent upon the contractor to avoid litigation and disputes during the course
of execution. However, if such disputes take place between the contractor and the
departmenteffort shall be made first to settle the disputes at the company level.
The contractor should make request in writing to the Engimeenarge for
settlement of such disputes/claims within 30 (thirty) days of arising of the cause of
dispute/ claim failig which no disputes/ claims of the contractor shall be
entertained by the company.

Effort shall be made to resolve the dispute in two stages.

In first stage dispute shall be referred to Dealing Department of CIL. If difference
still persist the disputshall be referred to a committee constituted by the owner.
The committee shall have one member of the rank of Director of the company who
shall be chairman of the committee.

If differences still persist, the settlement of the dispute shall be resolviae in
following manner:

Disputes relating to the commercial contracts with Central Public Sector
Enterprises / Govt. Departments (except Railways, Income Tax, Customs & excise
duties)/ State Public Sector Enterprises shall be referred by either party for



Arbitration to the PMA (Permanent Machinery of Arbitration) in the department of
Public Enterprises.

In case of parties other than Govt. Agencies, the redressal of the dispute may be
sought through Arbitration (THE ARBITRATION AND CONCILIATION ACT,

1996 & amended by AMENDMENT ACT of 2015,

and further amendments, if any).

42A. Settlement of Disputes through Arbitration

If the parties fail to resolve the disputes/ differences by in house mechanism, then,
depending on the position of the case, either thel@yer/owner or the contractor
shall give notice to other party to refer the matter to arbitration instead of directly
approaching Court. The contractor shall, however, be entitled to invoke arbitration
clause only after exhausting the remedy availabtkeuthe clause 42.

In case of parties other than Govt. agencies, the redressal of disputes/ differences
shall be sought through Sole Arbitration as under.
Sole Arbitration:

In the event of any question, dispute or difference arising under these terms &
conditions or any condition contained in this contract or interpretation of the terms
of, or in connection with this Contract (except as to any matter the decision of which
is specially provided for by these conditions), the same shall be referred tdethe s
arbitration of a person, appointed to be the arbitrator by the Competent Authority
of CIL / CMD of Subsidiary Company (as the case may be). The award of the
arbitrator shall be final and binding on the parties of this Contract.

(a) In the event of thérbitrator dying, neglecting or refusing to act or resigning

or being unable to act for any reason, or his/her award being set aside by the court
for any reason, it shall be lawful for the Competent Authority of CIL / CMD of
Subsidiary Company (as the casay be) to appoint another arbitrator in place of

the outgoing arbitrator in the manner aforesaid.

(b) Itis further a term of this contract that no person other than the person appointed
by the Competent Authority of CIL / CMD of Subsidiary Company (ascHse

may be) as aforesaid should act as arbitrator and that, if for any reason that is not
possible, the matter is not to be referred to Arbitration at all.

Subject as aforesaid, Arbitration and Conciliation Act, 1996 as amended by
Amendment Act of 201Br further amendments, if any, and the rules thereunder
and any statutory modification thereof for the time being in force shall be deemed
to apply to the Arbitration proceedings under this clause.

The venue of arbitration shall be the place from whiehcibntract is issued.
Applicable Law The contracts shall be interpreted in accordance with the laws of the Unio
India.

Contracts with Partnership firm/ Joint Venture/Consortium




The Partnership firm/ Joint Venture/ Consortium is required to suimniiten
consent of all the partners to above arbitration clause at the time of submission of
bid.

43.0 The company reserves the right to deduct/withhold any amount towards taxes, levies,
etc. and to deal with such amount in terms of the provisions oftéiet& or in
terms of the direction of any statutory authority and the company shall only provide
with certificate towards such deduction and shall not be responsible for any reason
whatsoever.

44.0 SITE VISIT

a) 7KH ELGGHU DW WKH %LGGHUYV RZQ UHVSRQVLELOLWI
DQG HI[DPLQH WKH 6LWH RI :RUNV DQG LWTV VXUURXQC
investigation report, existing works, if any, connected to the tendered work, dsawing
connected to the work, if / as available and obtain all information that may be
necessary for preparing the Bid and entering into a contract for execution of the
ZRUNV 7KH FRVW RI YLVLWLQJ WKH 6LWH VKDOO EH DW

b) It shall bedeemed that the Bidder has visited the Site/Area and got fully acquainted
with the working conditions and other prevalent conditions and fluctuations thereto
whether he/she/they actually visits the Site /Area or not and has taken all the factors
into accoumt while quoting his/her/their rates.

C) The Bidder is expected, before quoting his rate, to go through the requirement of
materials/workmanship, specification, requirements and conditions of contract.

d) The Bidder, in preparing the bid, shall rely on the isitestigation report referred to
in the bid document (if available), supplemented by any information available to the
Bidder.

45.0 E-way BiIll:
The eway bill required in connection with supply of goods or services, if any, shall
be arranged by the supplier/vendor. However, thax bill will be arranged bWCL
if the supplier/vendor is unregistered one or if provisions of the relevant Actand th
rules made there under specifically states that-thayebill is required to be issued
by recipient of goods.

46.0 In the event of recovery of any claim towards LD Charges, Penalty, fee, fine or any
other charges from the supplier/vendor, the samebsiltecovered along with the
applicable GST and the amount shall be adjusted with the payment to be made to the
supplier/vendor against their bill/invoice or any other dues.

47.0 Discrepancies In Contract Documents & Adjustments Thereof

47.1 In the event oWvarying or conflicting provision in any of the document(s) forming
SDUW RI WKH FRQWUDFW WKH $FFHSWLQJ $XWKRULW\T
with regard to the intention of the document or contract as the case may be.



47.2 Any error in descriptionquantity or rate in Bill of Quantities or any omission there
from, shall not vitiate the contract or release the contractor from discharging his
obligations under the contract including execution of work according to the Drawings
and Specifications formg part of the particular contract document.

SECTION-3
ADDITIONAL TERMS & CONDITIONS OF CONTRACT

The following additional terms & conditions are also acceptable to the company. The
tenderers shall not quote any additional conditiarteeir tender.

1. MOBILISATION ADVANCE:

Refer toSPECIAL CONDITIONS OF CONTRACT
(SECTION 6)
20  PRICE VARIATION CLAUSE:

2.1  The contract price shall remain firm without any price variation except for Change in
Law events as per relevatiauses in Special Conditions of Contract



1.0

2.0

3.0

3.1

3.2

4.0
4.1

SECTION -4
GENERAL TECHNICAL CONDITIONS
GENERAL

This part covers technical conditions pursuant to the contract and will form an integral
part of the contract. The following provisions shak read in conjunction with the
Technical Specifications of the Tender document. In case there is any conflict between
the Technical Specifications and the General Technical Conditions as per this section,
the conditions as per technical specificationdl giravail.

LIMIT OF CONTRACT

Equipment furnished shall be complete in every respect with all mountings, fittings,
fixtures and standard accessories normally provided with such equipment and/or needed
for erection, completion and safe operation & éguipment as required by applicable
codes though they may not have been specifically detailed in the technical specifications
unless included in the list of exclusions. All similar standard components/parts of similar
standard equipment provided, shadlibterchangeable with one another.

EQUIPMENT PERFORMANCE GUARANTEE

The performance tests of the equipment under the scope of the contract are detailed in
the technical specifications. These guarantees shall supplement the general performance
guarantee provisions covered under general terms & conditions of contract in clause
entitled "Guarantee".

Liguidated damages for not meeting performance guarantee during the performance and
guarantee tests shall be assessed and recovered from ttaetoonas detailed in the
General Technical Conditions. Such liquidated damages shall be without any limitation
whatsoever and shall be in addition to damages, if any payable under any other clauses
of conditions of contract.

ENGINEERING DATA

The furnishing of engineering data by the contractor shall be in accordance with the
schedule for each set of equipment as specified in the technical specifications. The review
of these data by the Engineéarcharge will cover only general conformance of daga

to the specifications and documents, interfaces with the equipment provided under the
specifications, external connections and of the dimensions which might affect plant
layout. This review by the Enginegr-Charge may not indicate a thorough revigvall
dimensions, quantities and details of the equipment, materials, any devices or items
indicated or the accuracy of the information submitted. This review and/or approval by
the engineer shall not be construed by the contractor, as limiting any of his
responsibilities and liabilities for mistakes and deviations from the requirements,
specified under these specifications and documents.



4.2

5.0

5.1

5.2
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5.4

5.5

All engineering data submitted by the contractor after final process including review and
approval by the engineer shimrm part of the contract documents and the entire works
covered under these specifications shall be performed in strict conformity, unless
otherwise expressly requested by the EngHre€harge in writing.

DRAWING

All drawings submitted by theontractor including those submitted at the time of bid
shall be sufficiently detailed to indicate the type, size, arrangement, weight of each
component, breakup for packing and shipment, the exterocahnections, fixing
arrangements required, the dimiems required for installation and inteonnections

with other equipment and materials, clearances and spaces required between various
portions of equipment and any other information specifically requested in the
specifications.

Each drawing submitted lifie contractor shall be clearly marked with the name of the
owner, the unit designation, the specifications title, the specification number and the
name of the project. If standard catalogue pages are submitted the applicable items shall
be indicated thein. All titles, noting, markings and writings on the drawing shall be in
English. All the dimensions should be in metric units.

The owner may use a 35 mm microfilm system in processing drawings. All drawings
shall be suitable for microfilming. Drawingdweh are not suitable for microfilming will

not be accepted. A copy of each drawings reviewed will be returned to the contractor as
stipulated herein. The owner may also accept and use floppies/ disks for computer based
drawings.

Copies of drawings returned to the contractor will be in the form of a print with the
owner's marking, or a print made from a microfilm of the marked up drawing or in the
form of aperture cards if the contractor has facilities to process such cardg orgue
from floppies for computer based drawings.

The drawings submitted by the contractor shall be reviewed by the Engifékarge

as far as practicable within four (4) weeks and shall be modified by the contractor if any
modifications and/ocorrections are required by the EngingeCharge. The contractor

shall incorporate such modifications and/or corrections and submit the final drawings for
approval. Any delay arising out of failure by the contractor to rectify the drawings in
good time K DOO QRW DOWHU WKH FRQWUDFW FRPSOHWLRQ
account.

Approval by the Nodal Officer or his Nominee: the Contractor shall submit specifications
and drawings showing the proposed Temporary Works to the Nodal Officer/Bnginee
in-charge or his Nominee, who is to approve them if they comply with the specifications
and drawings. The Contractor shall be responsible for design of Temporary Works.

The Nodal Officer/Engineerin-FKDUJH RU QRPLQHHYV DSSURYDO

FRQWUDFWRUYfY UHVSRQVLELOLW\ IRU GHVLJQ RI WKH

|



5.6. The drawings sent for approval to the EnghiedCharge shall be in quintuplicate. One

5.7

5.8

5.9

5.10

6.0
6.1

6.2

6.3

print of such drawings will be returned to the contractor by the Engingénharge
marked approveddpproved with corrections. The contractor shall thereupon furnish the
owner with nine prints and one reproducible original of the drawings after incorporating
all corrections.

Further work by the contractor shall be in strict accordance with thhesengs and no
deviation shall be permitted without the written approval of the Engine€harge, if
SO required.

All manufacturing and fabrication work in connection with the equipment prior to the
approval of the drawings shall be at the contractaks The contractor may make any
changes in the design which are necessary to make the equipment conform, to the
provisions and intent of the contract and such changes will again be subject to approval
by the Engineem- Charge. Approval of contractodsawings or work by the Engineer

in- Charge shall not relieve the contractor of any of his responsibilities and liabilities
under the contract.

Drawings shall include all installation and detailed piping drawings wherever applicable.
All piping 100 mm ad larger shall be routed in detail and smaller pipe shall be shown
schematically or by isometric drawings. All drawings shall be fully corrected to agree
with actual as built construction.

Operating and Maintenance Manual ,1 3DV EXLOW’  Gapbra@ib@dd DQG |
Maintenance Manuals are required the contractor shall supply them by the dates stated
in the contract data.

If the Contractor does not supply the drawings and/or Manuals by the dates stated in the
contract data, or they do not receive the®iD O 2IILFHU RU KLV 1RPLQHHY
Nodal Officer or his Nominee shall withhold the amount stated in the contract data from
payments due to the contractor.

INSTRUCTION MANUALS

The contractor shall submit to the EngineeCharge, preliminarynstruction manuals

for all the equipment, covered under the contract within the time agreed upon between
the owner & the contractor. The final instruction manuals complete in all respects shall
be submitted by the contractor thirty (30) days before thedhipment of the equipment.

The instruction manuals shall contain full details and drawings of all the equipment
furnished, the erection procedures, testing procedures, operation and maintenance
procedures of the equipment. These instruction manudisbghsubmitted in the form

of one (1) reproducible original and twelve (12) copies.

If after the commissioning and initial operation of the plant, the instruction manuals
require any modifications/ additions/changes, the same shall be incorporatece and th
updated final instruction manuals in the form of one (1) reproducible original and twelve
(12) copies shall be submitted by the contractor to the owner.

The contractor shall furnish to the owner spare parts catalogue.
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In addition, the contractor shalupply two sets of all the document, specifications,
operation and maintenance manuals (in hard copies also) and as built drawings in
CDs/soft copy to CMPDI. The documents supplied shall be in easily readable, search &
printable format.

FIRST FILL OF CONSUMABLE, OILS AND LUBRICANTS

All the first fill of consumable such as oils, lubricants and essential chemicals etc., which
will be required to put the equipment covered under the scope of the specifications, into
successful trial operation, shall berrfished by the contractor unless specifically
excluded under the exclusions in the specifications and other documents.

MANUFACTURING SCHEDULE

The contractor shall submit to the Engir@ecCharge his manufacture and delivery
schedules for all equipmewithin thirty (30) days from the date of issuance of LOA.
Such schedules shall be in line with the detailedwetk for all phases of the work of

the contractor. Such schedules shall be reviewedatgd and submitted to the Engineer
in-Charge, oncevery two (2) months thereafter, by the contractor. Schedule shall also
include the materials and equipment purchased from outside suppliers.

REFERENCE STANDARDS

The codes and / or standards referred to in these specifications shall govern, in all cases
wherever such references are made. In case of a conflict between such codes and/or
standards and the specifications, the latter shall govern. Such codes and/or standards
referred to shall mean the latest revisions, amendments/changes adopted and published
by the relevant agencies. In case of any further conflict in this matter, the same shall be
referred to the Engineé@n-Charge whose decision shall be final and binding.

Other internationally acceptable standards which ensure equal or higher performance
than those specified shall also be accepted.

10.0 DESIGN IMPROVEMENT

10.1

10.2

The Engineein-Charge or the contractor may propose changes in the specification of
the equipment or quality thereof and if the parties agree upon any such changes the
specification shalbe modified accordingly.

If any such agreed upon change is such that it affects the price and schedule of
completion, the parties shall agree in writing as to the extent of any change in the price
and/or schedule of completion before the contractor proceeds with the changeinigollow
such agreement the provision thereof, shall be deemed to have been amended
accordingly.

11.0 QUALITY ASSURANCE

11.1 Quality Assurance Program



11.2

To ensure that the equipment and services under the scope of this contract whether
manufactured or performed withithe contractor's works or at his sabntractor's
premises or at the owner's site or at any other place of work are in accordance with the
specifications, the contractor shall adopt suitable quality assurance program to control
such activities at all poiatnecessary. Such program shall be outlined by the contractor
before execution of agreement and will be submitted after LOA and shall be finally
accepted by the Enginegr-Charge after discussions before execution of job. A quality
assurance program ofetltontractor shall generally cover the following:

a. his organization structure for the management and implementation of the proposed
quality assurance program:

b. documentation control system:

qualification data for bidder's key personnel:

d. the procedure fopurchase of materials, parts components and selection of sub
contractor's services including vendor analysis, source inspection, incoming raw
material inspection, verification of materials purchased etc.:

e. system for shop manufacturing and site erectiorirobmcluding process control
and fabrication and assembly controls:

0o

f. control of nonconforming items and system for corrective actions:

g. inspection and test procedure both for manufacture and field activities:

h. control of calibration and testing ofeasuring and testing equipment:

I. system for indication and appraisal of inspection status:

] system for quality audits:

k. system for authorising release of manufactured product to the owner:

l. system for maintenance of records:

m. system for handling storage adelivery: and

n. a quality plan detailing out the specific quality control procedure adopted for

controlling the quality characteristics relevant to each item of equipment furnished
and each work at different stages executed at work site.

Quiality Assurance Documents

The contractor shall be required to submit the following Quality Assurance Documents

within three weeks after dispatch of the equipment.

i. all non -destructive examination procedures stress relief and weld repair
procedure actually used durifefrication.

il. welder and welding operator qualification certificates.

iii. welder identification list, listing welder's and welding operator's qualification
procedure and welding identification symbols.

V. material mill testeports on components as specified by the specification.

V. the inspection plan with verification, inspection plan check points, verification
sketches, if used, and methods used to verify that the inspection and testing points
in the inspection plan were fermed satisfactorily.

Vi. sketches and drawings used for indicating the method of traceability of the
radiographs to the location on the equipment.
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vil. all nondestructive examination result reports including radiography
interpretation reports.

viii.  stress relief timéemperature charts.

IX. factory test results for testing required as per applicable codes and standard
referred in the specifications.

X. the Engineein-Charge or his duly authorized representative reserves the right to
carry out quality audit and qualigurveillance of the systems and procedures of
the contractor/his vendor's quality management and control activities.

ENGINEER'S SUPERVISION

To eliminate delays and avoid disputes and litigation it is agreed between the parties to
the contract that athatters and questions shall be referred to the Engingénarge and
his decision shall be final.

The work shall be performed under the direction and supervision of the Enigineer
Charge. The scope of the duties of the EngHre€harge, pursuant to tleentract, will
include but not be limited to the following:

a. interpretation of all the terms and conditions of these documents and specification.

b. review and interpretation of all the contractor's drawings, engineering data etc.

c. witness orauthorise his representative to witness tests and trials either at the
manufacturer's works or at site, or at any place where work is performed under the
contract.

d. inspect, accept or reject any equipment, material and work under the contract.

e. issue certificate of acceptance and/or progressive payment and final payment
certificates.

f. review and suggest modifications and improvements in completion schedules

from time to time.

supervise the quality assurance program implementation at all stages ofkbe wo

to receive and endorse the despatch documents enabling the

contractor to clear the consignments.

= Q

INSPECTION, TESTING AND INSPECTION CERTIFICATE

The Engineein-Charge, his duly authorized representative and / or outside inspection
agency acting omehalf of the owner shall have at all reasonable times access to the
contractor's premises or works and shall have the power at all reasonable times to inspect
and examine the materials and workmanship of the works during its manufacture or
erection and ipart of the works is being manufactured or assembled at other premises
or works, the contractor shall obtain for the EngineeCharge and for his duly
authorized representative permission to inspect as if the works were manufactured or
assembled on theontractor's own premises or works.

The contractor shall give the EngineerCharge / Inspector fifteen (15) days written
notice of any material being ready for testing. Such tests shall be to the contractor's
account except for the expenses of the Inspector. The Engm€biarge/Inspecto
unless witnessing of the tests is virtually waived, will attend such tests within fifteen (15)
days of the date on which the equipment is notified as being ready for test / inspection,



failing which the contractor may proceed with the test which sleatldemed to have
been made in the Inspector's presence and he shall forthwith forward to the Inspector
duly certified copies of tests in triplicate.

13.3 The Engineein-Charge or Inspector shall within fifteen (15) days from the date of
inspection as definelderein give notice in writing to the contractor, of any objection to
any drawings and all or any equipment and workmanship which in his opinion is not in
accordance with the contract. The contractor shall give due consideration to such
objections and shadlither make the modifications that may be necessary to meet the said
objections or shall confirm in writing to the EngineerCharge / Inspector giving
reasons therein, that no modifications are necessary to comply with the contract.

13.4 When the factoryests have been completed at the contractor's eceutractor's works,
the Engineein-Charge / Inspector shall issue a certificate to this effect within fifteen
(15) days after completion of tests but if the tests are not witnessed by the Engineer
Charge/lnspector, the certificate shall be issued within fifteen (15) days of the receipt of
the contractor's test certificate by the EngiiedCharge / Inspector. Failure of the
Engineerin-Charge/Inspector to issue such a certificate shall notptehe contractor
from proceeding with the works. The completion of these tests or the issue of the
certificate shall not bind the owner to accept the equipment should it, on further tests
after erection, be found not to comply with the contract.

13.5 In dl cases where the contract provides for tests whether at the premises or works of
the contractor or of any stdontractor, the contractor, except where otherwise specified,
shall provide free of charge such items as labor, materials, electricity, foet, stares,
apparatus and instruments as may be reasonably demanded by the Engineer
Charge/lnspector or his authorized representative to carry out effectively such tests of the
equipment in accordance with the contract and shall be given facilitibe tngineer
in-Charge/lnspector or to his authorized representative to accomplish testing.

13.6 The inspection by Engine@n-Charge and issue of Inspection Certificate thereon shall
in no way limit the liabilities and responsibilities of the contractoespect of the agreed
guality assurance program forming a part of the contract.

14.0 TEST
14.1 Start up

14.1.1 On completion of erection of the equipment and before-gm@mrieach item of the
equipment shall be thoroughly cleaned and then inspected jointly Bniiaeerin-
Charge and the contractor for correctness and completeness of installation and
acceptability of starup, leading to initial preommissioning tests at site. The list ofpre
commissioning tests to be performed shall be as mutually agreech@nded in the
contractor's quality assurance program.

14.1.2 The contractor's commissioning / stap engineers specifically identified as far as
possible shall be responsible for carrying out all thecpramissioning tests. On



completion of inspection, cheicly and after the precommissioning tests are
satisfactorily over, the complete equipment shall be placed on initial operation during
which period the complete equipment shall be operated integral wittsgstiems and
supporting equipment as a complekanp referred hereinafter as plant.

14.2 Trial Operation

14.2.1 The plant shall then be on trial operation during which period all necessary adjustments
shall be made while operating over the full loadge enabling the plant to be made
ready forperformance and guarantee tests.

14.2.2 The duration of trial operation of the complete equipment shall be fourteen
(14) days out of which at least seventy t¥@&) hours shall be continuous operation on
full load or any other duration as may be agreed to, between the Erigiigesirge and
the contractor. The trial operation shall be considered successful, provided that each item
of the equipment can operatentiouously at the specified operating characteristics, for
the period of trial operation.

14.2.3 For the period of trial operation, the time of operation with any load shall be counted.
Minor interruptions not exceeding four (4) hours at a time, caused duriegrtiBuous
operation shall not affect the total duration of trial operation. However, if in the opinion
of the Engineein-Charge, the interruption is long, the trial operation shall be prolonged
for the period of interruption.

14.2.4 A trial operation report aaprising of observations and recordings of various parameters
to be measured in respect of the above trial operation shall be prepared by the contractor.
This report, besides recording the details of the various observations during trial run,
shall also iklude the dates of start and finish of the trial operations and shall be signed
by the representatives of both the parties. The report shall have sheets, recording all the
details of interruptions occurred, adjustments made and any minor repairs doige durin
the trial operation. Based on the observations, necessary modifications / repairs to the
plant shall be carried out by the contractor to the full satisfaction of the Engineer
Charge to enable the later to accord permission to carry out performangeaaadtee
tests on the plant. However, minor defects which do not endanger the safe operation of
the equipment, shall not be considered as reasons for with holding the aforesaid
permission.

14.3 Performance and quarantee test

14.3.1 The final test as to thperformance and guarantees shall be conducted at site, by the
owner. Such tests will be commenced within a period of two (2) months after successful
completion of trial operations. Any extension of time beyond the above two (2) months
shall be mutually aged upon.

14.3.2 These tests shall be binding on both the parties of the contract to determine compliance
of the equipment with the performance guarantees.



14.3.3 The available instrumentation and control equipment will be used during such tests and

the Engineein-Charge will calibrate all such measuring equipment and devices as far as
practicable. However, un measurable parameters shall be taken into accouat in
reasonable manner by the EngingeCharge, for the equipment of these tests. The tests
will be conducted at the specified load points and as near the specified cycle condition
as practicable. The Engineile-Charge will apply proper corrections in aal&tion, to

take into account conditions which do not correspond to the specified conditions.

14.3.4 Any special equipment, tools and tackles required for the successful completion of the

performance and guarantee tests, other than those accounted foCoytitaetor in the
BOQ sheet of its Bid, shall be provided by the Contractor, free of cost.

14.3.5 The guaranteed performance figures of the equipment shall be proved by the contractor

during these performance and guarantee tests. Should the results of teed®testny
decrease from the guaranteed values, the contractor shall modify the equipment as
required to enable it to meet the guarantees. In such case, performance and guarantee
tests shall be repeated within one month, from the date the equipmewlyi$aeretests

and all cost for modifications including labour, materials and the cost of additional testing

to prove that the equipment meets the guarantees, shall be borne by the contractor.
Duration of performance guarantee tests will be of one mohtihich 6 (six ) days
continuous on load operation is the minimum requirement and in case it fails, the process
of performance guarantee tests will be repeated.

14.3.6 The specific tests to be conducted on equipment has been brought out in the technical

specifications.

14.3.7 Performance and guarantee test shall make allowance for instrumentation errors as may

14.4

15.0
15.1

16.0

be decided by the engine@rcharge.

Test Codes

The provisions outlined in the ASME performance test codes or other international and
Indian approvecdequivalents shall generally be used as a guide for all the above test
procedures unless otherwise specified in the technical specifications.

PACKING

All the equipment shall be suitably protected, coated, covered or boxed and crated to
prevent damage or deterioration during transit, handling and storage at site till the time
of erection. While packing all the materials, the limitation from the pointi@# of
availability of railway wagon sizes in India should be taken into account. The contractor
shall be responsible for any loss or damage during transportation, handling and storage
due to improper packing.

PROTECTION

All coated surfaces shallebprotected against abrasions, impact, discoloration and any
other damages. All exposed threaded portions shall be suitably protected with either a
metallic or a normetallic protecting device. All ends of all valves and piping and conduit



17.0

equipment conneions shall be properly sealed with suitable devices to protect them
from damage. The parts which are likely to get rusted, due to exposure to weather, should
also be properly treated and protected in a suitable manner.

PRESERVATIVE SHOP COATING

17.1 As perTechnical Specifications of the Tender

18.0 PROTECTIVE GUARDS

19.0

20.0

21.0

22.0

Suitable guards shall be provided for protection of personnel on all exposed rotating
and/or moving machine parts. All such guards with necessary spares and accessories shall
be designed foeasy installation and removal for maintenance purposes.

DESIGN CO -ORDINATION

The contractor shall be responsible for the selection and design of appropriate equipment
to provide the best eordinated performance of the entire system. The basicrdesig
requirements are detailed out in Technical Specifications. The design of various
components, sulassemblies and assemblies shall be so done, so that it facilitates easy
field assembly and maintenance. All the rotating components shall be so selddtesl tha
natural frequency of the complete unit is not critical at or close to the operating range of
the unit.

DESIGN CO -ORDINATION MEETING

The contractor will be called upon to attend desigroibnation meetings with the
Engineefin-Charge, other agractors and the consultants of the owner during the period

of contract. The contractor shall attend such meetings at his own cost at the venue advised
by the Owner as and when required and fulhoperate with such persons and agencies
involved during hose discussions.

TOOLS AND TACKLES

The contractor shall supply with the equipment one complete set of all special tools and
tackles for the erection, assembly,-dssembly and maintenance of the equipment.
However, these tools and tackles shalsbparately packed and brought on to site.

NOISE LEVEL

The equivalent 'A’ weighted sound level measured at a distance of 1.5 meters above floor
level in elevation and one meter horizontally from the base of any equipment furnished
and installed undethese specifications, expressed in decibels to a reference of 0.0002
microbar, shall not exceed 85 dBA.

23.0 TAKING OVER

Upon successful completion of all the tests to be performed at site on equipment
furnished and erected by the contractor, the EngimeeCharge shall issue to the
contractor a taking over certificate as a proof of the final acceptance of the equipment.
Such certificate shall not unreasonably be with held nor will Engiime€harge delay

the issuance thereof, on account of minor orarssior defects which do not affect the
commercial operation and/or cause any serious risk to the equipment. Such certificate
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26.0

27.0

28.0
28.1
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28.3

28.4

shall not relieve the contractor of any of his obligations which otherwise survive, by the
terms and conditions of the contraceafissuance of such certificate.

INDIAN STANDARDS

Normally Indian Standards as published by BUREAU OF INDIAN STANDARDS shall
be followed. Wherever relevant Indian Standard is not published by the BIS, International
Standards or American StandardG®rman Standard or British Standard, as decided by
the Engineein- Charge in consultations with the Consultants employed by the Owner,
shall be followed.

WELDING

If the manufacturer has special requirements relating to the welding proceduve&ifor

at the terminals of the equipment to be procured by the owner under separate
specifications, the requirements shall be submitted to the Engme€drarge in advance

of commencement of erection work.

LUBRICATION

Equipment shall be lubricated Bystems designed for continuous operation. Lubricant
level indicators shall be furnished and marked to indicate proper levels under both stand
-still and operating conditions.

EQUIPMENT BASES

A cast iron or welded steel base plate shall be provimteall rotating equipment which

is to be installed on a concrete/structural steel base unless otherwise agreed to by the
Engineefin-Charge. Each base plate shall support the unit and its drive assembly, shall
be of a neat design with pads for anchotimg units, shall have a raised lip all around,

and shall have threaded drain connections.

RATING PLATES, NAME PLATES AND LABELS

Each main and auxiliary items of plant is to have permanently attached to it in a
conspicuous position a rating plate of nonmresive material upon which is to be
engraved the manufacturer's name, equipment, type or serial humber, together with
details of the loading conditions under which the item of plant in question have been
designed to operate, and such diagram plates asbmagquired by the Enginegr-
Charge.

Each item of plant is to be provided with a nameplate or label designating the service of
the particular equipment. The inscriptions are to be approved by the Enght&learge
or shall be as detailed in thppropriate sections of the technical specifications.

Such nameplates or labels are to be of white hggroscopic material with engraved
black lettering or, al tentatively, in the case of indoor circuit breakers, starters etc. of
transparent plastic matal with suitably colored lettering engraved on the back.

Items of plant such as valves, which are subject to handling, are to be provided with an
engraved chromium plated nameplate or label with engraving filled with enamel.



28.5

29.0

30.0

30.1

30.2

All such name plates, instruction plates, lubrication charts etc. shall be Bilingual with
Hindi inscription first, followed by English. Alternatively two separate plates one with
Hindi and the other with English inscriptions may be provided.

COLOUR CODE FOR PIPE SERVICES

All pipe services wherever applicable are to be painted in accordance with the owner's
standard color scheme, by the contractor.

SERVICE BY THE OWNER

The following services shall be arranged by the Contractor
i. Drinking water andvater required for the work to be arranged by the Contractor
along with cost.

ii. Electricity at the work site is to be arranged by the Contractor and charges to be borne
by the Contractor

Also in the event of the contractor requiring these services at p@rarogher than those
specified above (at site), for any systems, equipment, instrument etc. he shall make the
necessary arrangements himself.
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1.2

2.0

2.1

SECTION -5
ERECTION CONDITIONS OF CONTRACT
GENERAL

The following provisions shall be read in conjunction with the Technical
Specifications stipulated in the Tender document. In case there is any conflict
between the Technical Specifications and the Erection Conditions of Contract as per
this section, the contitbns as per Technical Specifications shall prevail.

The contractor upon signing of the contract shall, in addition to a Projeet Co
ordinator, nominate another responsible Officer as his representative at site suitably
designated for the purpose @ferall responsibility and emrdination of the works

to be performed at site. Such person shall function from the site office of the
contractor during the pendency of contract.

REGULATION OF LOCAL AUTHORITIES AND STATUTES

The contractor shall comply with all the rules and regulations of local authorities
during the performance of his field activities. He shall also comply with the minimum
wages act, 1948 and the payment of wages act (both of the Government of India and
thelocal State Government) and the rules made thereunder in respect of any employee
or workman employed or engaged by him or his-szdntractor. The contractor shall
make all necessary payments of the Provident Fund for the workmen employed by
him for the work as per the laws prevailing under provisions of CMPF/EPF and Allied



2.2

3.0

Schemes and CMPF/EPF and Miscellaneous Provisions Act 1948 and Miscellaneous
Provisions Act 1952 as the case may be.

All registration and statutory inspection fees, if any, in respkbts work pursuant

to this contract shall be to the account of the contractor. However, any registration,
statutory inspection fees lawfully payable under the provisions of the rules and
regulations of the Government and any other statutory laws aardéisdments from

time to time during erection in respect of the plant equipment ultimately to be owned
by the owner, shall be to the account of the owner. Should any such inspection or
registration need to be arranged due to the fault of the contractds @uln-
contractor, the additional fees for such inspection and/or registration shall be borne
by the contractor.

OWNER'S LIEN ON EQUIPMENT
The owner shall have lien on all equipment including those of the contractor brought

to the sitefor the purpose of erection, testing and commissioning of the plant. The
owner shall continue to hold the lien on all such equipment



4.0

5.0

b)

d)

6.0

throughout the period of contract. No material brought to the site shall be removed
from the site by the contractor andkis subcontractors without the prior written
approval of the Engineen-Charge.

INSPECTION, TESTING AND INSPECTION CERTIFICATES

The provisions of the clause entitled inspection testing and inspection certificates
under section GTC shall also applicable to the erection portion of the works. The
Engineerin-Charge shall have the right to rnspect any equipment though
previously inspected and approved by him, at the contractor's works, before and after
the same are constructed and/or erectedita. If by the above inspection, the
Engineerin-Charge rejects any work or equipment, the contractor shall make good
for such rejection either by replacement or modifications/ repairs as may be
necessary, to the satisfaction of the EngisieeCharge.Such replacement will also
include the replacement or-execution of such of those works of other contractors
and/or agencies, which might have got damaged or affected by the replacements or
re-work done to the contractor's work.

ACCESS TO SITEAND WORKS ON SITE

7KH ELGGHU DW WKH %LGGHUTV RZQ UHVSRQVLELOLWI
DQG H[DPLQH WKH 6LWH RI :RUNV DQG LWV VXUURXQC
investigation report, existing works, if any, connected to theéetesd work, drawings

connected to the work, if / as available and obtain all information that may be
necessary for preparing the Bid and entering into a contract for execution of the
ZRUNV 7KH FRVW RI YLVLWLQJ WKH 6LWH VKDOO EH DW
It shall be deemed that the Bidder has visited the Site/Area and got fully acquainted

with the working conditions and other prevalent conditions and fluctuations thereto
whether he/she/they actually visits the Site /Area or not and has takenfatittire

into account while quoting his/her/their rates.

The Bidder is expected, before quoting his rate, to go through the requirement of
materials/workmanship, specification, requirements and conditions of contract.

The Bidder, in preparing the bid, shadly on the site investigation report referred to

in the bid document (if available), supplemented by any information available to the

Bidder.

CONTRACTOR'S SITE OFFICE ESTABLISHMENT

The contractor shall establish a site office atdite and keep posted an authorized
representative for the purpose of the contract. Any written order or instruction of the
Engineefin-Charge or his duly authorized representative, shall be communicated to
the said authorized resident representing theactor and the same shall be deemed
to have been communicated to the contractor at his legal address.
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7.1

7.2

8.0

9.0

9.1

CO-OPERATION WITH OTHER CONTRACTORS

The contractor shall eoperate with all other contractors or tradesmen of the owner,
who may be performing other wa@ on behalf of the owner and the workmen who
may be employed by the owner and doing work in the vicinity of the works under the
contract. The contractor shall also so arrange to perform his work as to minimize, to
the maximum extent possible, interferemgth the work of other contractors and his
workmen. Any injury or damage that may be sustained in the employees of the other
contractors and the owner, due to the contractor's work shall promptly be made good
at his own expense. The Enging@iCharge shiddetermine the resolution of any
difference or conflict that may arise between the contractor and other contractors or
between the contractor and the workmen of the owner in regard to their work. If the
works of the contractor is delayed because of aty ar omissions of another
contractor, the contractor shall have no claim against the owner on that account other
than an extension of time for completing his works

The Engineein-Charge shall be notified promptly by the contractor of any defects
in the other contractor's works that could affect the contractor's works. The Engineer
in-Charge shall determine the corrective measures if any, required to rectify this
situation after inspection of the works and such decisions by the Engir€barge

shal be binding on the contractor.

DISCIPLINE OF WORKMEN

The contractor shall adhere to the disciplinary procedure set by the Ergineer
Charge in respect of his employees and workmen at site. The ERgir@earge

shall be at liberty to object tahe presence of any representative or employees of the
contractor at the site, if in the opinion of the EngiAee€Charge such employee has
mis-conducted himself or be incompetent or negligent or otherwise undesirable and
then the contractor shall remosech a person objected to and provide in his place a
competent replacement.

CONTRACTOR'S FIELD OPERATION

The contractor shall keep the EngingeCharge informed in advance regarding his
field activity plans and schedules for carrying out each pahneofvorks. Any review

of such plan or schedule or method of work by the Engime@harge shall not
relieve the contractor of any of his responsibilities towards the field activities. Such
reviews shall also not be considered as an assumption of aror tiakility by the
Engineefin- Charge or the owner or any of his representatives and no claim of the
contractor will be entertained because of the failure or inefficiency of any such plan
or schedule or method of work reviewed. The contractor shalllbl sesponsible

for the safety, adequacy and efficiency of plant and equipment and his erection
methods.



9.2

The contractor shall have complete responsibility for the conditions of the work site
including the safety of all persons employed by him or his soititractor and all the
properties under his custody during the performance of the work. This requirement
shall apply continuously till the completion of the contract and shall not be limited to
normal working hours. The construction review by the Enghre€harge is not
intended to include review of contractor's safety measures in, on or near the work
site, and their adequacy or otherwise.

10.0 PHOTOGRAPHS AND PROGRESS REPORT

10.1

10.2

The contractor shall furnish three (3) prints each to the Enginggharge of
progress photographs of the work done at site. Photographs shall be taken as and
when indicated by the Enginegr-Charge or his representative. Photographs shall be
adequaten size and number to indicate various stages of erection. Each photograph
shall contain the date , the name of the contractor and the title of the photograph.

The above photographs shall accompany the monthly progress report detailing out
the progresschieved on all erection activities as compared to the schedules. The
report shall also indicate the reasons for the variance between the scheduled and
actual progress and the action proposed for corrective measures wherever necessary.

11.0 MAN-POWER REPORT

111

11.2

The contractor shall submit to the EngineeCharge, on the first day of every
month, a man hour schedule for the month, detailing the man hours scheduled for the
month, skill wise and areavise.

The contractor shall also submit to the EngineeChaige on the first day of every
month, a man power report of the previous months detailing the number of persons
scheduled to have been employed and actually employed;wsigé# and areas of
employment of such labor.

12.0 PROTECTION WORK

The contractor shall have total responsibility for protecting his works till it is finally
taken over by the Engineer-Charge. No claim will be entertained by the owner or

the Engineein-Charge for any damage or loss to the contractor's works and the
contractor shall be responsible for the complete restoration of the damaged works to
its original condition to comply with the specifications and drawings. Should any
such damage to the contractor's works occur because of other party not under his
supervisim or control, the contractor shall make his claim directly with the party
concerned. If dimgreement or conflict or dispute develops between the contractor
and the other party or parties concerned regarding the responsibility for damage to
the contractos works the same shall be resolved as per the provisions of the clause
7.0 above entitled emperation with other contractors. The contractor shall not cause
any delay in the repair of such damaged works because of any delay in the resolution



of such disptes. The contractor shall proceed to repair the work immediately and the
cause thereof will be assigned pending resolution of such dispute.

13.0 EMPLOYMENT OF LABOUR

13.1 Contractors are to employ, to the extent possible (as per policy decision of the
companyvalid from time to time), local project affected people and pay wages not
less than the minimum wages as per minimum Wages Act of Central or state govt.
(whichever is higher).

Payment of Provident Fund for the workmen employed by him for the work as per
the Law prevailing under provision of CMPF/EPF and allied scheme valid from time
to time shall be responsibility of the contractor.

In all the cases mentioned above, the contractor needs to ensure that the employee
has become a member of any of the premtdund as the case may be and the unique
membership number of the CMPF/EPF or Allied Scheme needs to be submitted to
Employer.

In addition to the above, the Contractor shall provide a copy of the updated passbook
having entry made in the CMPF/EPF origtl Scheme(s) of Provident fund as the
case may by the competent authority annually/as and when asked. Bidder shall also
submit copies of statutory returns.

13.2 The Contractor shall comply with statutory requirements of various acts including
Child Labor(Prohibition & Regulation) Act, 1986 as amended from time to time and
all rules, regulations and schemes framed there under from time to time in addition
to other applicable labor laws.

133 7KH SD\PHQW WR WKH FRQWUDFWRUfVoGYWERUHUV KDV WR

13.4 Bonus is to be paid to the contract workers engaged by the Contractors as per the
provisions of Payment of Bonus Act,1965 as amended from time to time.

13.5 The contractors shall register themselves on the Contract LBlgment
Management Portal (CLPMP) of CIL within 30 days of issue of work order and will
have to enter and update periodically the following details in the portal:

a. Work Order details
b. Details of Contractor workers and payment of wages in respect ofVéadh
Order each month.

13.6 All the contract workers shall be covered with the-Bietric attendance system for
payment of wages.

13.7 Contractors should deploy suitably experienced workers as mentioned in relevant
Govt. circular.



14.0 FACILITIES TO BE PROVIDED BY THE CONTRACTOR
14.1 SPACE:

The contractor shall arrange space for his office, messns storage area, pre
assembly and fabrication areas, labor colony area, toilets, etc.

14.2 ELECTRICITY :

The contractor shall arrange for electrical distribution in the project site. The
contractor shall make his own further distribution arrangement. All temporary wiring
must comply with local regulations and will be subject to Enghre€harge's
inspectiorand approval before connection to supply. Power supply for labor colonies
shall also be arranged by the Contractor. The contractor shall pay at prevalent rate of
power supplied by State Electricity Board.

143 WATER:
Supply of water will be made available by the Contractor. And further distribution
will be the responsibility of the contractor. The contractor shall have to do their own
arrangement for construction water at site. In case the owner arrange to supply the
water for construction purpose at site, the contractor shall be charged @ 1% of the
value of civil works and shall be deducted from the contractor's running/final bills.

15.0 FACILITIES TO BE PROVIDED BY THE CONTRACTOR
15.1 Tools, tackles and scaffoldings

The contractor shall provide all the construction equipment, tools, tackles and
scaffoldings required for prassembly, erection, testing and commissioning of the
equipment covered under the contract. He shall submit a list of all such materials to
the Engineein-Charge before the commencement of- @&sembly at site. These
tools and tackles shall not be removed from the site without the written permission
of the Engineem- Charge.

15.2 Communication

The Contractor has to extend the telephone & telex facifargsurposes of contract.
The contractor shall pay for the same.

15.3 First zaid
15.3.1 The contractor shall provide necessary fiatd facilities for all his employees,

UHSUHVHQWDWLYHYV DQG ZRUNPHQ ZRUNLQJ DW WKH \
personnel shalbe trained in administering firshid.

15.3.2 The contractor, in case of an emergency, has to provide the services of an ambulance
for transportation to the nearest hospital.



15.4

Cleanliness

15.4.1 The contractor shall be responsible for keeping the entireaficgged to him clean

and free from rubbish, debris etc. during the period of contract. The contractor shall
employ enough number of special personnel to thoroughly clean his work area at least
once in a day. All such rubbish and scrap material shalldo&ed or disposed in a
place to be identified by the EngineerCharge. Materials and stores shall be so
arranged to permit easy cleaning of the area in Project Site where equipment might
drip oil and cause damage to the floor surface, a suitable pvetecver of a flame
resistant, oil proof sheet shall be provided to protect the floor from such damage.

15.4.2 Similarly the labor colony, the offices and the residential areas of the contractor's

16.0

17.0

17.1

17.2

employees and workmen shall be kept clean and neat to thesatisfaction of the
Engineefin-Charge. Proper sanitary arrangement shall be provided by the contractor,
in the work areas, office and residential areas of the con tractor.

LINES AND GRADES

All the works shall be performed to the lines, gradesededations indicated on the
drawings. The contractor shall be responsible to locate and layout the works. Basic
horizontal and vertical control points will be established and marked by the ERgineer
in-Charge at site at suitable points. These points sbalsbd as datum for the works
under the contract. The contractor shall inform the Engime@harge well in
advance of the times and places at which he wishes to do work in the area allotted to
him, so that suitable datum points may be established ac#ethby the Engineer
in-Charge to enable the contractor to proceed with his works. Any work done without
being properly located may be removed and/or dismantled by the Engirékarge

at contractor's expense.

FIRE PROTECTION

The work procedures thaire to be used during the erection shall be those which
minimize fire hazards to the extent practicable. Combustible materials, combustible
waste and rubbish shall be collected and removed from the site at least once each day.
Fuels, oils and volatile orldmmable materials shall be stored away from the
construction and equipment and materials storage areas in safe containers. Untreated
canvas paper, plastic or other flammable flexible materials shall not at all be used at
site for any other purpose unlestherwise specified. If any such materials are
received with the equipment at the site, the same shall be removed and replaced with
acceptable material before moving into the construction area or storage.

Similarly corrugated paper fabricated cartons etdl not be permitted in the
construction area either for storage or for handling of materials. All such materials
used shall be water proof and flame resistant type. All the other materials such as
working drawings, plants, etc. which are combustiblegbbatessential for the works

to be executed shall be protected against combustion resulting from welding sparks,
cutting flames and other similar fire sources.
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17.4

18.0

19.0

20.0

All the contractor's supervisory personnel and sufficient number of workers shall be
trainedfor fire - fighting and shall be assigned specific fir e protection duties. Enough
of such trained personnel must be available at the site during the entire period of the
contract.

The contractor shall provide enough fire protection equipment of the tymbs
number for the ware houses, office, temporary structures, labor colony area etc.
Access to such fire protection equipment, shall be easy and kept open at all times.

SECURITY

The contractor shall have total responsibility forellipment and materials in his
custody stored, loose, seassembled and/or erected by him at site. The contractor
shall make suitable security arrangements including employment of security
personnel to ensure the protection of all materials, equipmemneankd from theft,

fire, pilferage and any other damages and loss. All materials of the contractor shall
enter and leave the project site only with the written permission of the Engineer
Charge in the prescribed manner.

CONTRACTOR'S AREA LIMITS

The Engineein-Charge will markout the boundary limits of access roads, parking
spaces, storage and construction areas for the contractor and the contractor shall not
trespass the areas not so marked out for him. The contractor shall be responsible to
ersure that none of his personnel move out of the areas marked out for his operations.
In case of such a need for the contractor's personnel to work out of the areas marked
out for him, the same shall be done only with the written permission of the Engineer
in-Charge.

CONTRACTOR'S CO-OPERATION WITH THE OWNER

In cases where the performance of the erection work by the contractor affects the
operation of the system facilities of the owner, such erection work of the contractor
shall be scheduled to be performed only in the manner stipulated by the Ediigineer
Chage and the same shall be acceptable at all times to the contractor. The Engineer
in-Charge may impose such restrictions on the facilities provided to the contractor
such as electricity, water, etc. as he may think fit in the interest of the owner and the
contractor shall strictly adhere etc. such restriction s andpeoate with the
Engineer in-Charge. It will be the responsibility of the contractor to provide all
necessary temporary instrumentation and other measuring devices required during
startup andoperation of the equipment systems, which are erected by him. The
contractor shall also be responsible for flushing and initial filling of all the oil and
lubricants required for the equipment furnished and erected by him, so as to make



21.0

22.0

22.1

22.2

22.3

22.4

22.5

such equipment rely for operation. The contractor shall be responsible for supplying
such flushing oil and other lubricants unless otherwise specified elsewhere in these
documents & specifications.

PRE -COMMISSIONING TRIALS AND INITIAL OPERATIONS

The precommissioning trials and initial operations of the equipment furnished and
erected by the contractor shall be the responsibility of the contractor as detailed in
relevant clauses in section GTC. The contractor shall provide, in addition, test
instuments, calibrating devices, etc. and the labor required for the successful
performance of these trials. It is anticipated that the above test may prolong for a long
time, the contractor's workmen required for the above test shall always be present at
siteduring such trials.

MATERIALS HANDLING AND STORAGE

All the equipment furnished under the contract and arriving at site shall be
promptly received, unloaded and transported and stored in the storage spaces by
the contractor.

Contractor shall be responsible for examining all the shipment and notify the
Engineerin-Charge immediately or any damage, shortage, discrepancy, etc. for the
purpose of Enginean-Charge's information only. The contractor shall submit to the
Engineerin-Charge every week a report detailing all the receipts during the week.
However, the contractor shall be solely responsible for any shortages or damage in
transit, handling and/or in storage and erection of the equipment at the site. Any
demurrage, wharfagand other such charges claimed by the transporters, railways
etc. shall be to the account of the contractor.

The contractor shall maintain an accurate and exhaustive record detailing out the list
of all equipment received by him for the purposesiction and keep such record
open for the inspection of the EnginéetCharge at any time.

All equipment shall be handled very carefully to prevent any damage or loss. No bare
wire ropes, slings, etc. shall be used for unloading and/or haraflthg equipment
without the specific written permission of the Enginee€Charge. The equipment
stored shall be properly protected to prevent damage either to the equipment or to the
floor where they are stored. The equipment from the store shall belnwoe actual
location at the appropriate time so as to avoid damage of such equipment at site.

All electrical panels, control gear, motors and such other devices shall be properly
dried by heating before they are installed and energized. Metoings, slip rings,
commutators and other exposed parts shall be protected against moisture ingress and
corrosion during storage and periodically inspected. Heavy rotating parts in
assembled conditions shall be periodically rotated to prevent corrosentod
prolonged storage.
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All the electrical equipment such as motors, generators, etc. shall be tested for
insulation resistance at least once in three months from the date of receipt till the date
of commissioning and a record of such measured insubladiloies maintained by the
contractor. Such records shall be open for inspection by the Engin€biarge.

The contractor shall ensure that all the packing materials and protection devices used
for the various equipment during transit and storage ramoved before the
equipment are installed.

The consumable and other supplies likely to deteriorate due to storage must be
thoroughly protected and stored in a suitable manner to prevent damage or
deterioration in quality by storage.

All the materialsstored in the open or duty location must be covered with suitable
weatherproof and flameproof covering materials wherever applicable.

If the materials belonging to the contractor are stored in areas other than those
earmarked for him, the EngineeChage will have the right to get it moved to the
area earmarked for the contractor at the contractor's cost.

The contractor shall be responsible for making suitable indoor storage facilities to
store all equipment which require indoor storabmrmally, all the electrical
equipment such as motors, control gear, generators, exciters and consumable like
electrodes, lubricants etc. shall be stored in the closed storage space. The £ngineer
in-Charge, in addition, may direct the contractor to mowgaire other materials
which in his opinion will require indoor storage, to indoor storage areas which the
contractor shall strictly comply with.

CONSTRUCTION MANAGEMENT

The field activities of the contractors working at site, will be coordinated by the
Engineefin-Charge and the Enginegr-Charge's decision shall be final in resolving

any disputes or conflicts between the contractor and other contractors and tradesmen
of the owner regarding scheduling and oadination of work. Such decision by the
Engneerin-Charge shall not be a cause for extra compensation or extension of time
for the contractor.

The Engineein-Charge shall hold weekly meetings of all the contractors working at
site, at a time and a place to be designated by the Engménarg. The contractor

shall attend such meetings and take notes of discussions during the meeting and the
decisions of the Enginedémn- Charge and shall strictly adhere to those decisions in
performing his works. In addition to the above weekly meetings, tlggnEerin-

Charge may call for other meetings either with individual contractors or with selected
number of contractors and in such a case the contractor, if called will also attend such
meetings.
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Time is the essence of the contract and the contrattalt be responsible for
performance of this works in accordance with the specified construction schedule. If
at any time, the contractor is falling behind the schedule, he shall take necessary
action to make good for such delays by increasing his wode for by working
overtime or otherwise accelerate the progress of the work to comply with the schedule
and shall communicate such actions in writing to the Engiime€harge, satisfying

that his action will compensate for the delay. The contractor shtdblenallowed any

extra compensation for such action.

The Engineein-Charge shall however not be responsible for provision of additional
labor and/or materials or supply or any other services to the contractor except for the
co-ordination work between viaus contractors as set out earlier.

FIELD OFFICE RECORDS

The contractor shall maintain at his site office tgp date copies of all drawings,
specifications and other contract documents and any other supplementary data
complete with all the latest revisions thereto. The contractor shall also maintain in
addition the continuous record of all changes to the above contract documents,
drawings, specifications, supplementary data, etc. effected at the field and on
completion of his total assignment under the contract shall incorporate all such
changes on the drawingsd other engineering data to indicate as installed condition

of the equipment furnished and erected under the contract. Such drawings and
engineering data shall be submitted to the Engime@harge in required number of
copies. Daily work program witprogress of the previous day and deployment of
labor related to work program and attendance of workmen deployed during the
previous day shall be maintained in a register. This register shall be signed by
authorized representative of the contractor whidhthwen be checked and signed by

the owner's representative. Every three months this register shall be deposited to the
RZQHU ZKLFK VKDOO WKHQ EH RZQHUfV SURSHUW\

CONTRACTOR'S MATERIALS BROUGHT ON TO SITE

The contractor shall bring to site a#lquipment, parts, materials, including
construction equipment, tools and tackles for the purpose of the works with intimation
to the Engineem-Charge. All such goods shall, from the time of their being brought,
vest in the owner, but may be used forphepose of the works only and shall not on
any account be removed or taken away by the contractor without the written
permission of the Engine@n-Charge. The contractor shall nevertheless be solely
liable and responsible for any loss or destruction tfexed damage thereto.

The owner shall have a lien on such goods for any sum or sums which may at any
time be due or owing to him by the contractor, under, in respect of or by reasons of
the contract. After giving a fifteen (15) days' notice in writindnisfintention to do

so, the owner shall be at liberty to sell and dispose of any such goods, in such manner
as he shall think fit including public auction or private treaty and to apply the proceeds
in or towards the satisfaction of such sum or sums daécesaid.



25.3

26.0
26.1

26.2

27.0

28.0
28.1

28.2

After the completion of the works, the contractor shall remove from the site under
the direction of the Engineém-Charge the materials such as construction equipment,
erection tools and tackles, scaffolding etc. with the written permissiotheo
Engineerin-Charge. If the contractor fails to remove such materials, within 15 days
of issue of a notice by the Enginear-Charge to do so then the EngingeiCharge

shall have the liberty to dispose of such materials as detailed under cl®iab@ke

and credit the proceeds thereto the account of the contractor.

PROTECTION OF PROPERTY AND CONTRACTOR'S LIABILITY

The contractor shall be responsible for any damage resulting from his operations. He
shall also be responsible for protection ofdrsons including members of public

and employees of the owner and the employees of other contractors and sub
contractors and all public and private property including structures, buildings, other

plants and equipment and utilities either above or belevgtbund.

The contractor will ensure provision of necessary safety equipment such as barriers,
signboards, warning lights and alarms, etc. to provide adequate protection to persons
and property. The contractor shall be responsible to give reasamatide to the
Engineerin-Charge and the owners of public or private property and utilities when
such property and utilities are likely to get damaged or injured during the performance
of his works and shall make all necessary arrangements with such pretees] to
removal and/or replacement or protection of such property and utilities.

PAINTING

All exposed metal parts of the equipment including piping, structure railing etc.
wherever applicable, after installation unless otherwise surface protected, shall be
first painted with at least one coat of suitable primer which matches the shop primer
paint used, after thoroughly cleaning all such parts of all dirt, rust, scales, greases,
oils and other foreign materials by wire brushing, scraping or sand blasting, and the
same being inspected and approved by the Enginggéharge for painting.
Afterwards the above parts shall be finished with two coats of alloyed resin
machinery enamel paints. The quality of the finish paint shall be as per the standards
of ISI or equivalent and to be of the color as approved by the Engmédrarge.

INSURANCE

In addition to the conditions covered under the clause entitled insurance in general
terms and conditions of contract, the following provisions will also apply to the
portion of the works to be done beyond the contractor's own or hisosiitactor's
works.

Workmen's compensation insurance
This insurance shall protect the contractor against all claims applicable under the

Workmen's Compensation Act 1948 (Government of India). This policy shall also
cover the contractor against claims for injury, disability disease or death of his or his
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subcontractor's employees, which for any reason are not covered under the
Workmen's Compensation Ac t 1948. The liabilities shall not be less than

Workmen's compensation As per statutory provisions
Employer's liability As per statutory provisions

Comprehensive Automobile Insurance

This insurance shall be in such a form to protect the contractor against all claims for
injuries, disability, disease and death to members of public including the owner's men
and damage to the property of others arising from the use of motor vehicleg durin
on or off the site operations, irrespective of the owners hip of such vehicles.

Comprehensive General Liability Insurance

This insurance shall protect the contractor against all claims arising from injuries,
disabilities, disease or death of memberpudflic or damage to property of others,

due to any act or omission on the part of the contractor, his agents, his employees, his
representatives and sutontractors or from riots, strikes and civil commotion. The
insurance shall also cover all the lidls of the contractor arising out of the clause
entitled defense of suits under General Terms and Conditions of contract.

The hazards to be covered will pertain to all the works which and areas where the
contractor, his subontractors, his agents ahd employees have to perform work
pursuant to the contract.

The above are only illustrative list of insurance covers normally required and it will
be the responsibility of the contractor to maintain all necessary insurance coverage to
the extent both inime and amount to take care of all his liabilities either direct or
indirect, in pursuance of the contract.

UNFAVOURABLE WORKING CONDITIONS

The contractor shall confine all his field operations to those works which can be
performed without subjecting the equipment and materials to adverse effects, during
inclement weather conditions, like monsoon, storms, etc. and during other
unfavorable cortsuction conditions. No field activities shall be performed by the
contractor under conditions which might adversely affect quality and efficiency
thereof, unless special precautions or measures are taken by the contractor in a proper
and satisfactory maen in performance of such works and with concurrence of the
Engineefin- Charge. Such unfavorable construction conditions will in no way relieve

the contractor of his responsibility to perform works as per the schedule.

PROTECTION OF MONUMENTS AND RE FERENCE POINTS

The contractor shall ensure that any finds such as relic, antiquity, coins, fossils, etc.
which he might come across during the course of performance of his works either
during excavation or elsewhere, are properly protected and handed over to the
Engineefin-Charge. Similarly the contractor shall ensure that the bench marks,
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reference points, etc., which are marked out either with the help of Engineer
Charge or by the Engineer-Charge shall not be disturbed in any way during the
performance of his waés. If any work is to be performed which disturb such
references, the same shall be done only after these are transferred to other suitable
locations under the direction of the EngineeCharge. The contractor shall provide

all necessary materials andgssance for such relocation of reference points etc.

WORK AND SAFETY REGULATIONS

The contractor shall ensure proper safety of all the workmen, materials plant and
equipment belonging to him or the Company or to others, working at or near the site.
Thecontractor shall also be responsible for provision of all safety notices and safety
equipment required both by the relevant legislation and the engmebarge as he

may deem necessary.

The contractor will notify well in advance to the engineerchage of his intention

to bring to the site any container filled with liquid or gaseous fuel or explosive or
petroleum substance or such chemicals which may involve hazards. The emgineer
charge shall have the right to prescribe the conditions, under sinthcontainer is

to be stored, handled and used during the performance of the works and the contractor
shall strictly adhere to and comply with such instructions. The engimeeharge

shall have the right at his sole discretion to inspect any sudaicen or such
construction plant/equipment for which material in the container is required to be
used and if in his opinion, its use is not safe, he may forbid its' use. No claim due to
such prohibition shall be entertained by the owner. Nor the ownkesltertain any

claim of the contractor towards additional safety provisions/conditions to be provided
for constructed as per enginger- charge's instructions.

Further any such decision of engingeicharge shall not, in any way, absolve the
contractor of his responsibilities, and in case, use of such a container or entry thereof
into the site area is forbidden by enginger charge, the contractor shall use
alternative methods with the approval of engifneetharge without any cost
implicaton to Company or extension of work schedule.

Where it is necessary to provide and/or store petroleum products or petroleum
mixtures and explosives, the contractor shall be responsible for carrying out such
provision and/or storage in accordance withrhles and regulations laid down in
Petroleum Act 1934, Explosives Act 1948, and Petroleum and Carbide of Calcium
Manual Published by the Chief Inspector of Explosives of India. All such storage
shall have prior approval of the engine@r-charge. In caseany approvals are
necessary from the Chief Inspector (Explosive) or any statutory authorities, the
contractor shall be responsible for obtaining the same.

All equipment used in construction and erection by contractor shall meet Indian,
Inter-national Standards and where such standards do not exist, the contractor shall
ensure these to be absolutely safe. All equipment shall be strictly operated and
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maintaine by the contractor in accordance with manufacturer's operation manual and
safety instructions and as per Guidelines/Rules of the Company in this regard.

Periodical Examinations and all tests for all lifting/hoisting equipment and tackles
shall be carriedut in accordance with the relevant provisions of Factories Act
1948, Indian Electricity Act 1910 and associated Laws/Rules enforced from time to
time. A register of such examinations and tests shall be properly maintained by the
contractor and vilibe promptly produced as and when desired by engiirearharge

or by the person authorized by him.

The contract shall be fully responsible for the safe storage of his and his sub
FR QW U D F VZ\aRtivef 3ouidd3 @ laBcordance with BARC/DAE Rudes other
applicable provisions. All precautionary measures stipulated by BARC/DAE in
connection with use, storage and handling of such material will be taken by
contractor.

The contractor shall provide suitable safety equipment of prescribed standdird to
employee and workmen according to the need, as may be directed by eimgineer
charge who will also have right to examine these safety equipment to determine their
suitability, reliability, acceptability and adaptability.

Where explosives are to beed, the same shall be used under the direct control and
supervision of an expert, experienced, qualified and competent person strictly in
accordance with the code practices/rules framed under Indian Explosives Act
pertaining to handling, storage and o$¢he explosives.

The contractor shall provide safe working conditions to all workmen and employees
at the site including safe means of access, railings, stairs, ladders, scaffoldings etc.
The scaffoldings, stairs, ladders etc. shall be erected undmnttrel and supervision

of an experienced and competent person. For erection, good and standard quality of
material only shall be used by the contractor.

The contractor shall not interfere or disturb electric fuses, wiring and other electrical
equipmentbelonging to the owner or other contractors under any circumstances,
whatsoever, unless expressly permitted in writing by the Company to handle such
fuses, wiring or electrical equipment.

Before the contractor connects any electrical appliances topding or socket
belonging to the other contractor or owner, he shall:

a. satisfy the Engineen-Charge that the appliances is in good working

condition

b. inform the Engineem-Charge of the maximum current rating, voltage and
phases of the appliances.

C. obtainpermission of the Engine@n-Charge detailing the sockets to which the
appliances may be connected.
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The Engineein-Charge will not grant permission to connect until he is satisfied

a. the appliance is in good condition and is fitted with a suitphig.
b. the appliance is fitted with a suitable cable having two earth conductors, one
of which shall be an earthed metal sheath surrounding the cores.

No electric cable in use by the contractor/owner will be disturbed without prior
permission. No weight ainy description will be imposed on any cable and no ladder
or similar equipment will rest against or attached to it.

No repair work shall be carried out on any live equipment. The equipment shall must
be declared safe by engingercharge and a permib work shall be issued by
engineetin-charge before any repair work is carried out by the contractor. While
working on electric lines/ equipment whether alive or dead, suitable type and
sufficient quantity of tools will have to be provided by contractar t
electricians/workmen/officers.

The contractor shall employ necessary number of qualified, full time
electricians/electrical supervisors to maintain in his temporary electrical installations.

The contractor employing more than 250 workmen whetbamporary, casual,
probationer, regular or permanent or on contract, shall employ at least one full time
officer exclusively as safety officer to supervise safety aspects of the equipment and
workmen who will ceordinate with the project safety officer. dase of work being
carried out through subontractor's, the sutontractor's workmen/employees will

also be considered as the contractor's employees/workmen for above purpose. The
name and address of a such safety officer of contractor will be promfatiynied in

writing to enginee#n -charge with a copy to safety offieagr charge before he starts

work or immediately after any change of the incumbent is made during currency of
the contract.

In case any accident occurs during the construction /eregctiather associated
activities undertaken by the contractor thereby causing any minor or major or fatal
injury to his employees due to any reason, whatsoever, it shall be the responsibility
of the contractor to promptly inform the same to the compangisegerin-charge in
prescribed form and also to all the authorities envisaged under the applicable laws.

The engineefin-charge shall have the right at his sole discretion to stop the work, if

in his opinion the work is being carried out in such a tay it may cause accidents

and endanger the safety of the persons and/or property, and/or equipment. In such
cases, the contractor shall be informed in writing about the nature of hazards and
possible injury/accident and he shall comply to remove sharings promptly. The
contractor after stopping the specific work, can, if felt necessary, appeal against the
order of stoppage of work to the General Manager of the project within 3 days of such
stoppage of work and decision of the project G.M in this i@sgieall be conclusive

and binding on the contractor.
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The contractor shall not be entitled for any damages/compensation for stoppage of
work due to safety reasons as provided in para 31.18 above and the period of such
stoppage of work will not be taken as extension of time for completion of work

and will not be the ground for waiver of levy of liquidated damages.

The contractor shall follow and comply with all the Company safety rules relevant
provisions of applicable laws pertaining to the safetwofkmen, employees, plant

and equipment as may be prescribed from time to time without demur, protest or
content or reservation. In case of any inconformity between statutory requirement
and the Company safety rules referred above, the later shall begiodithe
contractor unless the statutory provisions are more stringent.

If the contractor fails in providing safe working environment as per the Company
safety rules or continues the work even after being instructed to stop work by engineer
-in-charge agrovided in para 31.18 above, the contractor shall promptly pay to the
Company, on demand i.e. by the owner compensation at the rate of Rs. 2000/
day or part there of till the instructions are complied with and so certified by engineer
in-chargeHowever in case of accident taking place causing injury to any individual,
the provisions contained in para 31.22 shall also apply in addition to compensation
mentioned in this para.

If the contractor does not take all safety precautions and/or faslsniply with the

safety rules as prescribed by the Company or under the applicable laws for the safety
of the equipment and plant and for the safety of personnel and the contractor does not
prevent hazardous conditions which cause injury to his own emgloyesnployees

of other contractors, or the Company employees or any other person who are at site
or adjacent thereto, the contractor shall be responsible for payment of compensation
under the relevant provisions of the workmen's compensation act andranhes!
thereunder or any other applicable laws as applicable from time to time.

Permanent disablement shall have same meaning as indicated in workmen's
compensation act. The compensation mentioned above shall be in addition to the
compensation payable tbe workmen/employees under the relevant provisions of
the workmen's compensation act and rules framed thereunder or any other applicable
laws as applicable from time to time.

In case the owner is made to pay such compensation then the contrhatie i®
reimburse the owner such amount.

CODE REQUIREMENTS

The erection requirements and procedures to be followed during the installation of
the equipment shall be in accordance with the relevant Indian Standard codes of
practice or in theirabsence appropriate International Standard, Indian Boiler
Regulations, ASME codes and accepted good engineering practice, the Engineer
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Charge's drawings and other applicable Indian recognized codes and the laws and
regulations of the Government of India

FOUNDATION DRESSING AND GROUTING

The surfaces of foundations shall be dressed to bring the top surface of the
foundations to the required level, prior to placement of equipment/equipment bases
on the foundations.

All the equipment bases and structigtael base plates shall be grouted and finished
as per these specifications unless otherwise recommended by the equipment
manufacturer.

The concrete foundation surfaces shall be properly prepared by chipping, grinding as
required to bring the type &fuch foundation to the required level, to provide the
necessary roughness for bondage and to assure enough bearing strength. All laitance
and surface film shall be removed and cleaned.

GROUTING MIX

The grouting mixtures shall be composed of Portland cement, sand and water. The
Portland cement to be used shall conform to ISI No. 269 or equivalent, sand shall
conform to IS1 N0.383/2386 or equivalent. The grout proportions for flat based where
the grouing space does not exceed 35 mm shall be 50 Kg bag of cement to 75 Kg of
sand. Only the required quantity of water shall be added so as to make the mix quaky
and flow able and the mix shall not show excess water on top when it is being puddled
in place. Fothicker grout beds upto 65 mm, the amount of sand shall be increased to
105 Kg per bag of cement. Bases which are hollow and are to be filed full of grouting
shall be filled to a level of 25 mm above the outside rim with a mortar mix in the
volumetric poportions of one bag of cement and 1.5 bags sand and 1.5 part 6 mm
granite gravel. An acceptable plasticiser may be added to the grout mixes in a
proportion recommended by the plasticisers manufacturer. All such grouts shall be
thoroughly mixed for not lessthan five minutes in an approved mechanical mixer and
shall be used immediately after mixing.

PLACING OF GROUT

33.5.1 After the base has been prepared, its alignment and level has been checked and

approved and before actually placing the grout a low damishakt around the base

at a distance that will permit pouring and manipulation of the grout. The height of
such dam shall be at least 25 mm above the bottom of the base. Suitable size and
number of chains shall be introduced under the base before pillaeiggput, so that

such chains can be moved back and forth to push the grout into every part of the space
under the base.

33.5.2 The grout shall be poured either through grout holes if provided or shall be poured at

one side or at two adjacent sides givingpressure head to make the grout move in



33.6

33.7

34.0

35.0

36.0

a solid mass under the base and out in the opposite side. Pouring shall be continued
until the entire space below the base is thoroughly filled and the grout stands at least
25 mm higher all around than the bottonilef base. Enough care should be taken to
avoid any air or water pockets beneath the bases.

FINISHING OF THE EDGES OF THE GROUT

The poured grout should be allowed to stand undisturbed until it is well set.
Immediately thereafter, the dam shall be removed and grout which extends beyond
the edges of the structural or equipment base plates shall be out off flush and removed.
The edge®f the grout shall then be pointed and finished with 1:2 cement mortar
pressed firmly to bond with the body of the grout and smoothed with a tool to present
a smooth vertical surface. The work shall be done in a clean and scientific manner
and the adjaceriloor spaces, exposed edges of the foundations, and structural steel
and equipment base plates shall be thoroughly cleaned of any spillage of the grout.

CHECKING OF EQUIPMENT AFTER GROUTING

After the grout is set and cured, the contractor shall check and verify the alignment
of equipment, alignment of shafts of rotating machinery, the slopes of all bearing
pedestals, centering of rotors with respect to their sealing bores, couplings, etc. as
applicable and the like items to ensure that no displacement had taken place during
grouting . The values recorded prior to grouting shall be used during such post
grouting checkup and verifications. Such pre and post grout records of alignment
details ®all be maintained by the contractor in a manner acceptable to the Engineer
in-Charge.

SHAFT ALIGNMENTS

All the shafts of rotating equipment shall be properly aligned to those of the matching
equipment to as perfect an accuracy as practicableediipment shall be free from
excessive vibration so as to avoid cheating of bearings or other conditions which
may tend to shorten the life of the equipment. All bearings, shafts and other rotating
parts shall be thoroughly cleaned and suitably lutettabefore starting. All
alignment should be checked through alignment checker or condition monitoring
equipment in the presence of the engirieezharge.

DOWELING

All the motors and other equipment shall be suitably doweled after alignment of
shafts with tapered machined dowels as per the direction of the Engineer
Charge.

CHECK OUT OF CONTROL SYSTEMS / POWER SUPPLY

After completion of wiring, cabling furnished under separate specifications and laid
and terminated by the owner, the contractor shall check out the operation of all control
systems for the equipment furnished and installed under these specifications and
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documents. The contractor shall get the drawings pertaining to the control system,
power supply etc. approved from Directorate General of Mine Safety (DGMS) or any
other appropriate authority as necessary, wherever required as per the rules and
regulationsof the of Indian Mines Act governed by D.G.M.S.

COMM ISSIONING SPARES

The contractor shall make arrangement for an adequate inventory at site of
necessary commissioning spares prior to commissioning of the equipment furnished
and erected so that any damage or loss during these commissioning activities
necessitating the requirements of spares will not come in the way of timely

completion of the works under the contract.

CABLING

All cables shall be supported by conduits or cablernayin air or in cable channels.
These shall be installed in exposed runs parallel or perpendicular to dominant
surfaces with right angle turn made of symmetrical bends or fittings. When cables are
run on cable trays, they shall be clamped at a minimuarval of 2000 mm or
otherwise as directed by the EngingerCharge.

Each cable, whether power or control , shall be provided with a metallic or plastic of
an approved type, bearing a cable reference number indicated in the cable and conduit
list (prepaed by the contractor), at every 5 meter run or part there of and at both ends
or the cable adjacent to the terminations. Cable routing is to be done in such a way
that cables are accessible for any maintenance and for easy identification.

Sharp bending and kinking of cables shall be avoided. The minimum radii for PVC
insulated cables 1100 V grade shall be 15D, where D is the over all diameter of the
cable. Installation of other cables like high voltage, coaxial, screened, compensating,
mineral insulated shall be in accordance with the cable manufacturer's
recommendations. Wherever cables cross roads and water, oil, sewage or gas lines,
special care should be taken for the protection of the cables in designing the cable
channels.

In each cald run some extra length shall be kept at a suitable point to enable one to
two straight through joints to be made should the cable develop fault at a later date.

Control cable terminations shall be made in accordance with wiring diagrams, using
identifying codes subject to Enginegr-Charge's approval. Multicore control cable
jackets shall be removed as required to train and terminate the conductors. The cable
jacket shall be left on the cable, as far as possible, to the point of the first conductor
branch The insulated conductors from which the jacket is removed shall be neatly
twined in bundles and terminated. The bundles shall be firmly but not tightly tied
utilizing plastic or nylon ties or specially treated fungus protected cord made for this
purposeControl cable conductor insulation shall be securely and evenly cut.

The connectors for control cables shall be covered with a transparent insulating sleeve
SO as to prevent accidental contact with ground or adjacent terminals and shall
preferably terminate Elmex terminals and washers. The insulating sleeve shall be fire
resistant and shall be long enough to oygrss the conductor insulation. All control



cables shall be fanned out and connection made to terminal blocks and test equipment
for proper operation before cables are corded together.



SECTION -6

SPECIAL CONDITIONS OF CONTRACT

Se| Clause Aspect Specific Terms
C
- | - Completion The time of completion and Commissioning of the Plant is 365 days
Schedule 12 months from the date of commencement. The O&M Contract Peri
for Tenyears from the COD of the project. After completiormefyears
of the O&M period, the same may be extended on mutaajiged terms
between the Employer and the Contractor.
The Contractor shall inform the Company at least thirty (30) d
advanced wrten notice of the date on which it intends to synchronize
Project to the grid.
1 | 13,21 | Supply The procurement of solar modules & solar inverters for the subject t
of will be done from Clas$ local suppliers only, wherein, @lassl local
Modules supplier' means a supplier or service provider, whose goods, servi
and works offered for procurement, has local content equal to or more
Inverters 50%, as defined under the above said orders.
[WRT MINISTRY OF NEW & RENEWABLE ENERGY (MNRE) ORDER
NO 283/22/2019GRID SOLAR DATED 23RD SEP 2020 FOR THE
PUBLIC PROCUREMENT (PREFERENCE TO MAKE IN INDIA)
INCLUDING ANY AMENDMENTS, TO PROVIDE FOR PURCHASE
PREFERENCE (LINKED WITH LOCAL CONTENT) IN RESPECT OF
RENEWABLE ENERGY (RE) SECTOR]
Basic Ministry of New & Renewable Energy (MNRE) vide OM NO 283/3/20
Custom GRID SOLAR DATED 09.03.2021 has notified the imposition of Bd
Duty Customs Duty (BCD) on solar PV modules & cells with effect ff
(BCD) 01.04.2022. Post this date solar modules will atB&D @ 40% & solar cells
will attract BCD @ 25%. Thus, as on date 40% BCD will be applicablé¢
Solar Modules. The estimate for this tender has been prepared conside
BCD impact and the bidder must quote their price accordingly.
2 |15 Delay in Any delay in completion of the work shall attract liquidated damage/
Execution penalty for late completion.
or Failure

to Supply
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If the Contractor fails to deliver the plant or fails to startutoek within

specified time frame after issue of LOA or fails to carry out the wor
per agreed schedule or leaves the work site after partial execution
work, the Company shall have the right to get the work done througt
other agency at the kisand cost of the Contractor. Further to this,

Company may, without prejudice to the right of the Contractor to rec
damages for breach of trust of the Contract, may impose penalties.

Notwithstanding anything contained in this tender document, tEdde
note that the Completion time of the Project is the essence of the Cor]
It is envisaged that the Contractor shall plan and achieve progress
Project on or before the prescribed timeline/schedule without fail.

If, at any time, the ContractdfV DFWXDO SURJUHVV Il
fall behind the agreed schedule of the brepldetailed Project activitieg
the Contractor shall submit to the Engireer Charge, a revised progra
with catch up schedule, taking into account the prinaitircumstances
and delay in the respective activities / milestones. The Contractor sh
the same time/forthwith notify promptly to the EngingerCharge of the
steps being taken to expedite progress of the Project activities, sd
achieve cormpletion of such activities within the agreed Time schedulg
Completion. The Contractor shall in order to overcome the situg
forthwith mobilize required additional resources like manpower, mate
machineries etc. to achieve the prescribed tmeédichedule at his risk ar
cost.

In case further slippage is observed in the progress of Project activiti
per agreed time schedule or failure by the Contractor, at any stage
Contract, to perform the Contract diligently to fulfil lubligations as per
the Contract, the Company reserves the right to engage any
Contractor(s)/subcontractor(s) at any time, at the risk and cost of
original Contractor to ensure completion of the Project activities in
with the agreed time kedule.
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2 | 15, 16| Liquidate A. Delay in Commissioning and COD
d - In case the Contractor fails to achieve successful Commissioning/ CO
Damages the Project within 365 days (i.e. 12 months) from the date

4 | 3.2 for Delay commencement, then the Company shall levy the Liquidated Damage
and the Contractor. Part commissioning shall be allowath viminimum
Underperf allowed part capacity bein§0% of the awarded Capacitiiowever,
ormance Performance Guarantee Test and O&M period shall start only when

full capacity will be commissioned by the Contractor.

Completion time is the essence of the Contract andaime shall be firm
and binding. For calculation of Liquidated Damages (LD), Proje
schedule shall be considered as 365 Days (i.e. 12 months) i.e. project
be completed (COD with full capacity) within 365 Days (i.e. 12 month
from the Zero Date (Th&ero Date will be counted from the'38ay from
the issue of LoA / Work Order).

In case the EPC Works of solar PV project (COD with full capacity) is 1
completed within the stipulated time period and the delay is due to reg
attributable to the Contctor, then the Contractor shall pay to th
Company compensation fo r delay subject to following:

o Delay up to 30 days: Amount of INR 20,000/MW/Day shall
deducted as penalty for the first 30 days of delay, calculated on
day basis and proportionate ttee capacity not commissioned as o
COD.

o Delay of more than 30 days and up to 60 days: Amount of I|
30,000/MW/day shall be deducted on per day basis and proportio
to the capacity not commissioned as on COD.

o Delay of morethan 60 days: Amount of INR 45,000 /MW/day sha
be deducted on per day basis and proportionate to the capacity
commissioned as on COD.

o For delay of more than 180 days from the scheduled commissiof
GDWH ZLOO FDXVH WKH &RQ@WtLIRFWRU
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The said right of th&Vestern Coalfields Limited to levy damages on
account of delay shall be without prejudice to and in addition to the rig
of the Company to get the concerned work done fdhird party at the
complete risk and cost of the Contractor.

The Contractor shall indicate duration of all the activities in activit
chart in conformity with the overall schedule of the completion ¢
project. The Contractor shall submit the activitgthn the form of Bar
Chart which shall be discussed and finalized and shall be a part
Contract.

Any strike / lockouts at works or site of the Contractor or his sul
supplier/sub contractor shall not be considered as force majeu
condition.

For calculation of penalty, Zero date or date of commencement shall
the reference date.

B. Underperformance
JRU HDFK &RQWUDFW <HDU WKH &RQW
(QHUJ\ '"HOLYHUHG™ DW WKH OHWHULQJ 3
NEEGG.

, I IRU DQ\ &RQWUDFW <HDU LW LV IRXQG
is less than the quoted NEEGG for the particular year, the Contrac
shall pay the compensation to the Company equivalent to IN
(prevailing energy charge rate in INR/kWh payable \bestern
Coalfields Limited to the DISCOM x 1.5) per kWh of under
generation.

The same shall be recovered from payment yet to be made by
Company to the Contractor and/ or from the Security deposit availal
with the Company.

This compensation shall nbe applicable in events of Force Majeure
identified under this Tender affecting supply of solar energy from t
Project.

Maximum applicable Liquidated Damages The upper ceiling for total
liquidated damages shall be maximum 10% of the total Contract Price
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2 |19 Docume The following documents shall form the principal basis for consideration
nts for Extension of Time with or without LD, levy of Liquidated Damages ar|
Extensi settlement oéxtra claims during the execution of contract:
on of
Time 1. 7KH MRLQW UHFRUGLQJV LQ 3+LQGUDQFH *
request 2.Records of Technical Coordination Meetings.
3.Records of Contract Review Meetings,
4. ' ULWWHQ QRWLFHV L ViN-XHK® Ubd k& atthofized J L Q
Representative to the Contractor in the relevant period. "
2 |17 Force $ Y ) RUFH ODMHXUHY )0 ZRXOG PHDQ RQH R
Majeure or circumstances or a combination of acts, events or circumstances

consequence(s) thereof, that wholly or partly prevents or unavoidably d
the performance by the Paftye Affected Party) of its obligations under t
contract agreement, but only if and to the extent that such even
circumstances are not within the reasonable control, directly or indirect
the Affected Party and could not have been avoideciffifiected Party hac
taken reasonable care or complied with Prudent Utility Practices. An Affe
Party meansWestern Coalfields Limited or the Contractor whose
performance has been affected by an event of Force Majeure.

Categorization of Force Majeure Bvents:

a) Act of God, including, but not limited to lightning, drought, fire ar
explosion (to the extent originating from a source external to the s
earthquake, volcanic eruption, landslide, flood, cyclone, typhoor
tornado if and only if it isdeclared / notified by the competent state
central authority / agency (as applicable);

b) any act of war (whether declared or undeclared), invasion, armed co
or act of foreign enemy, blockade, embargo, revolution, r
insurrection, terrorist or mtry action if and only if it is declared
notified by the competent state / central authority / agency
applicable); or

c) radioactive contamination or ionizing radiation originating from a sou
in

India or resulting from another Force Majeure Eveentioned above
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excluding circumstances where the source or cause of contaminal
or radiation is brought or has been brought into or near the Pov
Project by the Affected Party or those employectiogaged by the
Affected Party.

Force Majeure Exclusions:Force Majeure shall not include (i) any event
or circumstance which is within the reasonable control of the Parties and
the following conditions, except to the extent that they are consequence
an event of Force Majeure:

a. Unavailability, Late Delivery or Change in cost of plants an(
machineries, equipment, materials, spares parts or consumableg
the project;

b. Delay in performance of the Contractor or its -saltractor or
their agents;

c. Nonperformance resulting from normal wear and tear experien
LQ SRZHU JHQHUDWLRQ PDWHULDOV D

d. Strike or Labor Disturbances at the facilities of affected parties;

e. Insufficiency of finances or funds or the agreement becomir]
onerous to perform
and

f. Non-performance caused by, or concerned with, the affect
SDUW\TV

i. Negligent and intentional acts, errors or omissions;
ii. Failure to comply with Indian law or Indian Directive; or
ii. Breach of, or default under this agreement

Notification of Force Majeure Event

a. The affected Party shall give notice to other party of any event
Force Majeure as soon as reasonably practicable, but not lat
than 7 days after the date on which such Party knew or shou
reasonably have known of the commencementhefdvent of
Force Majeure. If any event of Force Majeure results in g
breakdown of communication rendering it not reasonable to giv
notice within the applicable time limit specified herein, then the
party claiming Force Majeure shall give such noticeassas
reasonably practicable after reinstatement of communication, b
not later than one day after such reinstatement.
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b. Provided that such notice shall be aquadition to the Affected
3 D U ¥éntiflerment to claim relief under the contract. Such notice
shall include full particulars of the event of Force Majeure, its
effects on the Party claiming relief and the remedial measures
proposed. The Affected Party shall give the other Party regular
(and not less than weekly) reports on the progress of those rem
measures and such other information as the other Party may
reasonably request about the Force Majeure Event. The affecte
Party shall give notice to the other Party of (1) cessation ofaeie
event of Force Majeure; and (2) cessation of the effects of such
event of Force Majeure on the performance of its rights or
obligations under this agreement, as soon as practicable after
becoming aware of each of these cessations.

Performance Excused:

a. The Affected Party, to the extent rendered unable to perform its
obligations or part of the obligation thereof under the contract a
consequence of the Force Majeure Event, shall be excused frof
performance of the obligations, provided that the periadl st
exceed 180 (one hundred and eighty) Days from the date of
issuance of the FM Notice. The Parties may mutually agree to
extend the period for which performance is excused due to a F(
Majeure Event.

b. For the time period, as mutually agreed byRlagties, during
which the performance shall be excused, the contractor shall bg
entitled for a day to day extension of the period provided for the
scheduled COD or the O&M period, as the case may be.

c. Provided always that a Party shall be excused from qegioce
only to the extent reasonably warranted by the Force Majeure
Event.

Provided further that, nothing shall absolve the Affected Party from any
payment obligations accrued prior to the occurrence of the underlying F
Majeure Event.
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No Liability for Other Losses

a. Save as otherwise provided in this Agreement, no Party shall be lig
in any manner, whatsoever, to the other Parties in respect of any
relating to or arising out of the occurrence or existence of any Fg
Majeure Event.

Resumption of Performance
During the period that a Force Majeure Event is subsisting, the Affect
Party shall, in consultation with the other Parties, make all reasonable eff
to limit or mitigate the effects of such Force Majeure Event on tk
performance of its obligations uedthe contract. The Affected Party shall
also make efforts to resume performance of its obligations under t
Agreement as soon as possible and upon resumption, shall notify o
Parties of the same in writing. The other Parties shall afford all rdalsong
assistance to the Affected Party in this regard.

Duty to Perform and Duty to Mitigate
To the extent not prevented by a Force Majeure Event, the Affected P:
shall continue to perform its obligations pursuant to this Agreement, t
Affected Party shaluse its reasonable efforts to mitigate the effect of arn
Force Majeure Event as soon as practicable.

Available Relief and Termination Due to Force Majeure Event

a. If, prior to the completion of the 180 (one hundred and eighty) Da
period (or any extendegeriod) for a Force Majeure Event
commencing from the date of issuance of the Force Majeure Noti
the Parties are of the reasonable view that a Force Majeure Ever
likely to continue beyond such 180 (one hundred and eighty) D
period or any extende@eriod agreed in pursuance of the claus
M3HUIRUPDQFH ([FXVHGY RU WKDW LW
restore the affected Unit, then the Parties may mutually decide
terminate the contract, and the termination shall take effect from {
date on with such decision is taken.

b. The Affected Party shall, after the expiry of the period of 180 (or
hundred and eighty) Days or any other mutually extended period,
entitled to
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Forth with terminate theontract in its sole discretion by issuing a
notice to that effect.

c. On termination of the contract

i. no Termination Compensation shall be payable to the Contractot
ii. the Contractor shall be eligible for undisputed payments und
outstanding Monthly Bill(s)before the occurrence of Force Majeurg
Event

16, 18

Event of
Default

& RQWUDFW R Ufié&/ ocediirBnéeOand/or continuation of any of the
following events, unless any such event occurs as a result of a Force Maj
Event or a breach by imp of itsbligations under this Agreement, shall
constitute a Contractor Event of Default:

(i) the failure to commence supply of power up to the Contracted Capac
by the end of the period specified in Sect®rSpecial Conditions of
Contract of this tender, oaifure to continue supply of Contracted Capacity
after COD throughout the O&M period, or

if

a)the Contractor assigns, mortgages or charges or purports to ass
mortgage or charge any of its assets or obligations related to the E
contract for this solaPower Project in contravention of the provisions o
this Agreement; or

b) the Contractor transfers or novates any of its rights and / or obligatig
under this agreement, in a manner contrary to the provisions of t
Agreement; except where such transfer
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{is in pursuance of a Law; and does not affect the ability of the transfe
to perform, and such transferee has the financial capability to perform,
obligations under this Agreement or

{is to atransferee who assumes such obligations under this Agreement
the Agreement remains effective with respect to the transferee;

(i) if (a) the contractor becomes voluntarily or involuntarily the subject ¢
any bankruptcy or insolvency or winding yproceedings and such
proceedings remain uncontested for a period of thirty (30) days, or (b) ¢
winding up or bankruptcy or insolvency order is passed against f
contractor, or (c) the contractor goes into liquidation or dissolution or ha
receiver orany similar officer appointed over all or substantially all of its
assets or official liquidator is appointed to manage its affairs, pursuant
Law, provided that a dissolution or liquidation of the contractor will not b
a contractor Event of Default §uch dissolution or liquidation is for the
purpose of a merger, consolidation or reorganization and where the resul
company retains creditworthiness similar to the contractor and expres
assumes all obligations of the contractor under this Agreeamehis in a
position to perform them; or

(i) the contractor repudiates this Agreement and does not rectify s
breach within a period of thirty (30) days from a notice frdvestern
Coalfields Limited in this regard; or

(v yVHIFHSW ZKHUH GXH WR DQ\ &,/ 6 XEVLGLE
material obligations, the contractor is in breach of any of its mater
obligations pursuant to this Agreement, and such material breach is
rectified by the Contractor within thirty8Q) days of receipt of first notice

in this regard given bWestern Coalfields Limited.
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(v) Occurrence of any other event which is specified in this Agreement
to be a material breach/ default of g@ntractor.

(vi ) DLOXUH RU UHIXVDO E\ WKH &RQWUDFW
obligations under this contract

&RPSDQ\TV "HiebX@Wrahce and the continuation of any of th

following events, unless any such event occurs as a result of a Fq
Majeure Event or a breach by the contractor of its obligations under t
Agreement, shall constitute the Event of Default on the part of defaulti
Company:

() The Company fails to pay (with respect to a Monthly Bill or ¢
Supplementary Bill), for a period afnety (90) days after the Due Date and
the contractor is unable to recover the amount outstanding to the contra
through the Letter of Credit,
(i) The Company repudiates this Agreement and does not rectify su
breach even within a period of sixty (66ays from a notice from the
Contractor in this regard; or
(i) HIFHSW ZKHUH GXH WR DQ\ &RQWUDFW
obligations, The Company is in material breach of any of its obligatio
pursuant to this Agreement, and such material breach igctdied by the
Company within sixty (60) days of receipt of notice in this regard from th
Contractor to Company; or if
{The company becomes voluntarily or involuntarily the subjec
of any bankruptcy or insolvency or winding up proceedings ar
such proceddgs remain uncontested for a period of sixty (60
days, or
{any winding up or bankruptcy or insolvency order is passe
against the Company, or
{The Company goes into liquidation or dissolution or a receive
or any similar officer is appointed over all substantially all of
its assets or official liquidator is appointed to manage its affair
pursuant to Law, provided that it shall not constitute a Compat
Event of Default, where such dissolution or liquidation of Buye
or Company is for the purpose ofnaerger, consolidation or
reorganization and where the resulting entity has the financ
standing to perform its obligations under this
Agreement and has creditworthiness similar to Company at
expressly
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assumes all obligations of Company and is in a position to
perform them; or;
(iv) Occurrence of any other event which is specified in this Agreement
to be a material breach or default of the Company.

Power Evacuation shall be through timnsformers at voltage level @
corresponding STU substation, which shall be identified by bidder accor
to the location of solar plant. Supply and installation of metering panel a
ZLWK FRQWURO FDEOH VKDOO EH LQ herc&
STU substation ends shall be as per STU requirement/standard. The g
design and redundancy/capacity margin in EHV Power Transformer sh
be such that even during outage of one power Transformer, power equi
to 70% of project capacity care evacuated at any time to STU Grid fro
Main pooling MV switchgear. In case bidder supply same power transfo
as common mandatory spare which can be used as one to one replacel
transformers in service, then it shall also be accounted as redyné@dder
can adopt any of the following criteria or better for EHV power transform

A. 1x100% + 1 spare of equivalent capacity

B. 2x50% + 1 spare of equivalent capacity

C. 2x75%

D. 3x35 % (Min) or with higher number of transformer combination
(To ensuravailability of minimum 70% capacity in case of the
outage of one of the transformers)

If the bay execution work is not carried out by STU, it shall be
responsibility of bidder for the execution of bay work along with comp
integration with STU system following the applicable standards/lat(
Technical Standard for Construction of Substation and Switchyard publi
by CEA, data communication etc. as per requirement. All charges payab
the bay related works and-co

Ordination with STU/SLDC&KDOO EH LQ ELGGHUYfV VFR
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Interface systems, software/hardware, data integration, telemetry

RLDC/SLDC/CEA/STU requirements etc. as required for completeneg
project FRPPLVVLRQLQJ DUH LQFOXGHG LQ E
transmission system from solar plant to STU substation shall comply
connectivity regulations and procedures. All equipment/hardware require
termination as well as equipment supportuctnre and civil works for
completing the connectivity of the system up to interconnection point is i
scope of the bidder.

Bidder can evacuate the power using single circuit or routtuit
configuration (complying with connectivity regulations) dnid evaluation
shall be done as indicated in the evaluation criteria.

19.2

Hindrance
Register

Record of Hindrances / events that lead to slow/ stoppage of sn
HIHFXWLRQ RI ZRUN VKDOO EH PDLQWDLQ(

The Contractor shathaintain the Register where reasons for delay ma
recorded from time to time and at the time of occurrence of the hindi
and get it duly certified by the EngineierCharge of the Company or h
authorized representative.

Handing
Over

After Commissioning of the Project by the Contractor, the Contract(
intimate the same to the Company and subsequently, appro
authorities from the Company will check the Project as per terms
conditions of the Contract and will give punch pointshte €ontractor,
which shall be attended by the Contractor. Further after commissig
the Contractor shall submit the following to the Company:

I.  All as- Built Drawings;
Il. Detailed Engineering Document with detailed specificati(
schematic drawing, circudrawing and test results, manuals for {
deliverable items, Operation, Maintenance & Safety Instruct
Manual and other information about the project;

l.  Bill of material; and
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IV. Inventory of spares girojects Site.

V. Copies of all warranties/guarantees.

After Commissioning, the Contractor to perform Operation
Maintenance for a period as mentioned in the RFP document.

Prior to the completion of the O&M period, the Company shall condl
a plant audit yVHOIl RU WKH WKLUG SDUW\ DV
and any defects identified during such audits or inspection shall
rectified by the Contractor at its own cost prior to handing over.

If the Employer is satisfied with the completion of O&M of Sdknoto

Voltaic Project as the provisions of the Contract, the Employer shall is
to the Contractor a Taking Over Certificate as a proof of final accepta
of the entire Solar Photo Voltaic Project. Such certificate shall not relig
the Contractor ofray of its obligation which otherwise survive, by the
terms and conditions of the Contract after issuance of such certificats

Upon successful fulfilment of all the obligation of the Contractg
WKH (PSOR\HU VKDOO UHTXLUH W BématdR
&HUWLILFDWH” DV SHU WKH -MRUPDW HQF(

The final closing of the contract shall be effected after the Def
Liability Period is successfully completed and the Performance Ba
Guarantee (i.e. Security deposit) of the Contractorreturned/
discharged.

Change in
Law

The term Change in Law shall refer to the occurrence of any of
following events pertaining to this project only after last date

submission of this tender including (i) the enactment of any new law
(i) an amendment, modification or repeal of an existing law; or (iii) t
requirement to obtain a new consent, permit or license; or (iv) &
modification to the prevailing conditions prescribed for obtaining

consent, permit or license, not owing to anfad# of the contractor; or
(v) any change in the rates of any Taxes including any duties and ce
introduction of any new tax made applicable for setting up the sg
power project and supply of power from project which have a dirg
effect on the Preict.




Se

Clause

Aspect

Specific Terms

However, Change in Law shall not include (i) any change in taxes
corporate income or (ii) any change in any withholding tax on income
dividends distributed to the shareholders ofGloatractor.

In the event of occurrence of any of events as provided under Art
which results in any increase/ decrease in the Project Cost (i.e. the
incurred by the Contractor towards supply and services only for

Project concerned, up to the thal Commissioning Date of the last par
capacity or Scheduled Commissioning Date/extended Schedt
Commissioning Date, whichever is earlier), the Contractor/ Compg
shall be entitled for compensation by the other party, as the case ma

However, incase of change in rates of safeguard duty, GST and bx
customs duty after last date of submission of this tender and resultin
change in

SURMHFW &RVW WKHQ VXFK FKDQJH ZLO
the quantum of compensation payment on astotichange in rates of
such duties and shall be provided to the affected party by the other p

It is clarified that, any introduction of new tax/duty/cess made applica
for setting up the solar power project and supply of power from the S
Powerproject by the Contractor which have a direct effect on the Proje
UHVXOWLQJ LQ FKDQJH LQ 3URMHFW &RV
/IDz" DV SHU WLPHOLQH DQG SURFHGXUH

It is further clarified that, applicability of Safeguard DURyQ 36 RO D
ZKHWKHU RU QRW DVVHPEOHG LQ PRGXOH}
if gets extended and has a direct effect on the Project, resulting in ch
LQ 3URMHFW &RVW VXFK H[WHQVLRQ ZL(
as per timelinerad procedure indicated herein.

Notification of Change in Law

In case of any decrease or increase in project cost occurs du
Change in Law and the Contractor wishes to claim a Change in L
under this Article, it shall give notice to th&Western Coalfields
Limited of such Change in Law as
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soon as reasonably practicable (but no later than 30 days from
date of occurrence of such Change in Law).

Any notice service shall provide, amongst otli@ngs, precise

details of the Change in Law and its effect on the Project Co
supported by documentary evidences including Statutory Audit
Certificate to this effect so as to establish one to one correlation &
its impact on the Project Cost.

39

Progress
Report
of Work

The authorized representative of the Contractor shall review th
progress of the Project work every fortnight on a prefixed day at proje
site with the Company or its representative as per the network af
record the minutes.

The Contractor shall submit a weekly progress report on execution (
works conforming to bar/ PERT Chart and format provided by the
Company. The Contractor shall be required to attend all weekly sit
SURJUHVV UHYLHZ PHHWLQJVWinRabargHYL RHUGH
authorized representative. The deliberations in the meetings shall int
alia include the weekly program, progress of work (including details o
manpower, tools and plants deployed by the contractevis agreed
schedule), inputs to be proed by Employer, delays, if any, and
recovery program, specific hindrances to work and work instruction
by Employer. In case of any slippage(s) or delay in execution of wor
reasons for such delay along with details of hindrances will b
submitted by the @ntractor along with modified Bar/ PERT Chart
mentioning the action plan being taken to keep the due date
completion of project unchanged. If required, the Contractor shall ug
additional manpower to keep the due date of completion of Proje
unchanged.

The minutes of the weekly meetings shall be recorded in triplicate in
QXPEHUHG UHJLVWHU DYDLOREOHJBAEWIR
authorized representative. These recordings shall be jointly signed

the Engineein-

Charge or his authorized rgsentative and the Contractor and one
copy of the signed records shall be handed over to the Contractor.

13

Inspection
and
Testing

The Company or its authorized representative including appointed
Consultant for the project shall have, at all tinsegess to the
&RQWUDFWRUYV SUHPLVHYV DQG

also shall have the power to inspect and examine the materials and
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5 |4 workmanship of project work during its manufacture, shop assembly

testing. If part of th@lant is required to be manufactured in the premis
RWKHU WKDQ WKH &RQWUDFWRUTV WKH

be obtained by the Contractor on behalf of the Company or its d
authorized representative.

The Contractor shall offer followg Test / Inspection to the Company:

I.  The Company may depute its Engineer or representative or hirg
agency for ThirdParty Inspection, for prdispatch inspection at the
manufacturing facility of the Contractor all items under this RFP
per applicablstandards, approved QAP and documents. Samples
testing shall be drawn randomly in presence of the Compa
inspecting agency from the lot offered for inspection. Afte
Test/Inspection of the Items at factory, the Contractor is to sub
the inspectio& test reports to the Company for review. After reviey
of the inspection & test reports, the Company will give dispat
clearance in writing. The Contractor shall not dispatch any it¢
without dispatch clearance from the Company, in writing.

II.  The Company may depute its Engineer or representative or tl
party inspection agency for inspection during manufacture and
assembled condition prior to dispatch in accordance with the stan(
practice/ QAP of the manufacturer and applicable Standatdso
additional cost to the Company for demonstration and performing
test/inspection. The Contractor shall raise inspection call w
internal test reports in advance for all items like PV Modules, MM
cables, SJBs, Inverters, Transformers, HT & $witchgears, DC
system, Switchyard equipment, earthing system, SCADA, RMU ¢

. Upon delivery of the photovoltaic modules on site, they shall
sampled randomly and tested for performance through an apprg
testing agency assigned by the Company. Thdtre§such testing
agency shall be binding to both the parties and shall be considf
final performance measurement report for the guarantee / warra
conditions of this
contract.
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In case ofunderperformance or rejection of the photovoltaic modul
during above inspection or during operational lifetime of project, t
Company shall notify the Contractor of such underperformance
rejection by email or in writing.

I.  Consecutively, the Contract@hall immediately replace such PV
modules by supplying a new PV module of similar specificatic
conforming to the required performance criteria and warranty to
Company within a period of 10 days from the date of intimation
email or written notice.

Il.  Upon receipt of the new PV module, the Contractor shall arrangg
collect the rejected/defective photovoltaic module from site.

Ill.  The cost of transportation of the PV modules from the supplier to
site of CIL/Subsidiary, and return shall be borne byGbatractor.
The Company shall have the right to serve notice in writing to {
Contractor on any grounds of objections, which he may have in res
of the work. The Contractor has to satisfy the objection, otherwise,
Company at his liberty may rejeetl or any component of plant or

workmanship connected with such work.

The Contractor shall issue request letter to the Company or his authol
representative for testing of any component of the plant, which is re
for testing at least fifteen (1%)ays in advance from the date of actug
date of testing at the premises of the Contractor or elsewhere. Whel
inspection and the tests have been satisfactorily completed at
&ERQWUDFWRUYYV ZRUNV WKH &RPSDQ\ VK
However, the Owner at its own discretion may waive the inspection :
testing in writing under very special circumstances. In such case,
Contractor may proceed with the tests which shall be deemed to |
EHHQ PDGH LQ WKH &RPS D Qfofthiwish BorHnard §x- |
(6) sets of duly certified copies of test results and certificates to
Company for approval of the Company. The Contractor, on receipi
written acceptance from the Company, may dispatch the equipmen
erection and installatio

For all tests to be carried out, whether in the premises of the Contra
or any Subcontractor or the supplier, the Contractor, shall provide la
materials,
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electricity fuel, water, storesgpparatus and instruments etc. free ¢
charge as may reasonably be demanded to carry out such tests of the
in accordance with the Contract. The Contractor shall provide
facilities to the Company or its authorized representative to accomp
suchtesting.

The Company or his authorized representative shall have the righ
carry out inward inspection of the items on delivery at the Site and if
items have been found to be not in line with the approved specificati
shall have the liberty taeject the same.

If the Company desires, testing of any component(s) of the plant
carried out by an independent agency, the inspection fee, if any, sha
paid by the Owner. However, the Contractor shall render all neces
help to the Company whenevwequired free of charge.

The Contractor has to provide the necessary testing reports to
Company as and when required.

Neither the waiving of inspection nor acceptance after inspection by
Company shall, in anyway, absolve the Contractor ofesponsibility
of supplying the plant and equipment strictly in accordance w
specification and drawings etc.

If any item is not found conforming to standards during test / inspecti
the same shall be replaced / rectified by Contractor without anyaos
the Company and shall be-offered for inspection.

The work is subject to inspection at all times and at all places by
Company. The Contractor shall carry out all instructions given duri
inspection and shall ensure that the work is carriechotording to the

relevant codes of practice

Decision of the Company in regard to the quality of work and materi
and performance to the specifications and drawings shall be final.

Authorized
Test
Centers

The PV modules, inverters, transformgranels, wires, etc. deployed in
the power plants shall have valid test certificates for their qualification
per IEC/
BIS Standards by one of the reputed labs of the respective equipmer
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(Preferably NABL Accredited Test Centers) in India. In case
module or other equipment for which such Test facilities may T
exist in India, test certificates from reputed ILAC Member Lal
abroad or from test reports as per industry best practicedianwvil
be acceptable.

41.6

Terms of
Payment

Schedule of payment for Supply:

The Owner shall pay the Contractor in the following manner. T
Tender is a comprehensive EPC Contract of Supply, Works, L
and O&M. The payment schedules are given below.

1| Submission of Report on Land survey, 5% of supply
Transmission Route survey, Soil test, Site | Price
selection
Submission of Design Basis Report and GA
drawing
2 | Supply of MMS on Pro rata basis 10% of
supply Price
3| Supply of PV Modules at the Projesite on 60% of
pro-rata basis supply Price
4| Supply of BOS and other items on Pro Rata| 20% of
basis except S| No. 2 to 3 above. supply Price
5| Supply of tools, tackles and measuring 5% of supply
instruments Price

Schedule of payment for Works:

Y Note: Item SINo 5 is to be supplied at the time of
commissioning of the plant.

Against monthly RA bills for the
1 | Works executed at site with respectto] 75 % of Works

the milestones achieved as per the Price
project schedule furnished by the
Contractor

> Up(_)n Successful Commissioning of th 15 % of Works
ent|_re Price
Project

3 Upon Successful Performance 10 % of Works
Guarantee Test Price

Schedule of payment for Operation and Maintenance (O&M):

On Monthly basis for SuccessfQperation and

1 Maintenance of the Project throughout the O&M
SHULRG EDVHG RQ WKH 32 0 &RQW
SBULFH"




Sec | Clausg Aspect Specific Terms
41.6, | Mobilization | If contractor choose to opt for Mobilization Advance, a maximum g
SccC | Advance % of the total contract value of work will be paid as mobilization adv
(Optional) | subject to submission of Bank Guarantee equal to 110% of the ad

amount. The mobilization advance shall Ipaid in two equa
installments. Interest on mobilization advance will be charged at th
RI &,/1V ERUURZLQJ UDWH XQGHU FDVK
disbursement and to be compounded quarterly. The mobiliz
advance shall be recovered frohetbills of the contractor from th
submission of 2nd bill onwards @ 20% of the advance amount
However, the full amount of mobilization advance with interest wil
recovered maximum within scheduled date of completion
commissioning as per agreent. The value of Bank Guarantee may
reduced to the extent such advance is recovered by the company
to the conditions that the value of Bank Guarantee amount at any t
more than the recoverable outstanding advance. Bank Guarantee s
irrevocable and from a ScheduleBank acceptable to the Compar
Contractor will be required to submit satisfactory utilization Certifig
IRU WKH HDUOLHU LQVWDOPHQWYV 3DU
Mobilization Advance shall be taken in as manynbers as the propos
recovery instalments and shall be equivalent to 110% of the amo
HDFK LQVWDOPHQW ,Q FDVH Rl 30DFK
insurance and hypothecation to the employer shall be ensured.
In addition to the above, interestiMde charged as per the aforesaid 1
on mobilization advance in case the contract is terminated due to g
of the contractor.

[Schedule of payment of Mobilization Advance installments sha
given at the time of issuance of LOA]




41.1,
41.2,
41.3,
4.4,

41.5

Payment
Procedure

Subject to any deduction which the Employer may be authoriz
to make under this Contract, and or to any additions or deducti
provided for this Contract, the Contractor shall be entitled
payment as follows:

All payments shall be made in Indian Rupees (INR), unle
otherwise Specified in the LOA/Contract Agreement. Al
payment shall be made on the basis of actual measuren
for the quantified items as per schedule of works.
The Contractor shall submit the Tewoice for claim in
three copies with relevant GST details and all supporting
documents as per the Contract condition to the Employe
After due verification and recommendation, the Employe
shall process verified bills for release of payment. Paym¢
shall be released in 30 (Thirty) days by A/c payee chequ
RTGS/ NEFT or any other mode as communicated by th
Employer from date of submission of clear invoice.
The Contractor shall give complete shipping information
concerning the weight, size, contenieaich package
including any other information the Employer, may requi
a. For offshore supplies by the Contractor, following
documents shall be amailed to the Employer within (7
days from the date of shipment. The advance copy o
these documents shak sent through-mail:
i. Insurance certificates (6 copies)
ii. Bill of lading (5 nonrnegotiable copies)
iii. Invoice (6 copies)
iv. Packing list (6 copies)
v. Test certificate (3 copies)
vi. Certificate of Origin (six copies)
vii. One copy of the packing list shall also be encl
in each case.
viii. O & M Manuals &/or Catalogues

b. For onshore supply, the following documents shall be
submitted through registered post to the Employer w
3 days from the date of shipment, the advance copy
these documents shall be sent throughad.
i. Invoice (4 copies)
ii. LR copies
iii. Packing list (4 copies)
iv. Test Certificate (3 copies)
v. One copy of the packing list shall also be encl
in each case.
vi. O & M Manuals &/or Catalogues
The Contractor shall submit the Tax Invoice for the work
executed showing se@dely GST and any other statutory
levies in the Tax Invoice.




V. Any discrepancy and delay, which result in demurrage a
other charges for the consignment (for incomplete/incorr,
documentation) will be to the account of the Contractor.
the formalitesRU FXVWRP FOHDUDQFH I

scope.

VI.  All taxes and deductions shall be applicable as per prevg
statutory rules and provisions in force.

VII.  In case the Contractor fails to submit the invoice with all

required documents to procgssyments, the Employer
reserves the right to hold the payment of the Contractor
against such invoices.

13, 33,
34

Warranty/
Guarantee

The Plant shall perform as per the Guaranteed Performa
indicated by the Bidder in its Bid.

PV modules used in gricbnnected solar power plants must b
warranted for peak output wattage, which should not be less tf
90% at the end of 10 years and 80% at the end of 25 years.

All plant equipment and components and overall workmansh
of the grid solar power plants shak warranted for a minimum of
5 years except solar PV Modules for which product warranty sh
be for 10 years and performance warranty shall be for 25 years.

The Contractor shall ensure that the goods supplied under
Contract are new, unused and ofstieecent or current models and
incorporate all recent improvements in design and materials unl
provided otherwise in the Contract.

$W WKH HQG RI &RQWUDFW SHULRG
ceaseWCL shall be entitled to the benefit of such watyagiven
to the Contractor by the original contractor or manufacturer
supplier of such goods.

During the Contract period, the Contractor shall be responsil
for any defects in the work due to faulty workmanship or due to u
of substandard materialsthe work. Any defects in the work during
the Contract period shall therefore, be rectified by the Contrac
without any extra cost td&/CL within a reasonable time as may be
considered from the date of receipt of such intimation fY@L
failing which WCL shall take up rectification work at the risk anc
cost of the Contractor.

Project
Management
Consultant an
Third-Party
Inspection

Agency

A Project Management Consultancy (PMC) or THhalty Inspectio
agency (TPI) may be appointed by the Company, at its sole disc
to conduct any kind of inspection regarding procurement, fabric
installation, hookup, quality, execution, commissiing, operation ar
maintenance during the span of the Project. The Contracto
provide necessary access and coordination to conduct such insp




The Contractor shall provide all necessary access and coopera
inspection by any National @tate agency.

14.2,
14.3

Power and
Water Supply
during
Construction

The Contractor shall arrange for the temporary Power Supply at
site for construction purpose at its own cost.

Cost of water shall be as per prevailing rate and to be borne by {
Contractor. Contractor has to arrange water.

Cost of electricity required during construction shall be payable |
Contractor. For construction, temporary connection from Distribl
Company shall be arranged by the Contractor as per applicable

The Company shall not provide facility for storage of material, af
accommodation for labors at site. The Contractor shall make his
arrangement for the same.

Shift Work

To achieve the required rate of progress in order to complete the
Facilities within the Time for Completion, the Contractor may cai
on the work round the clock, in multiple shifts per day, as may b
necessary. The Contractor shall however be responsible to com
with all applicable laws in this regard.

No additional pyment will be made on account of round the cloc
working in multiple shifts.

Wherever the work is carried out at night adequate lighting of
working areas and access routes for pedestrians or vehicles shg
provided by the Contractor at his cost. Suéiit notice should be

given by the Contractor to the Employer regarding the details of
works in shifts so that necessary supervision should be provideq

Transportatior] -

of Materials by
Road

In case, the Contractor decides to transport the PlarEqumgment
DQG WKH &RQWUDFWRUYV (TXLSPHQW
(TXLSPHQW DQG WKH &RQWUDFWRUTV
transported through a registered common carrier as per Carriag
Road Rules 2011 of Central Government of India.

ConWUDFV-

obligations

Subsequent to successful completion of Guarantee Test, the

Contractor shall be responsible for completion of all pending

obligations within the stipulated timelines as mentioned hereund
&RQWUDFWR| Timelines

S. No . T

Obligation

01 Any inputs regarding Within 01 month from the date ¢
Scope Change successful completion q

Guarantee Test

02 Submission of Within 01 month from the date ¢

pending Engineerin¢ successful completion q

Documents/Drawing| Guarantee Test




s including O&M
Manuals.

& RQW U D F W R| Within 01 month from the date (¢
compliance to all thg successful completion q
pending pointg Guarantee Test
recorded in writing
by the Employer
during Performance
Guarantee Test.

03

Any other obligationg Within 01 month from the date (¢
of the Contractor se| successful completion q
forth in the Contract | Guarantee Test.

04

Incentive for
Surplus
Generation

In case of surplus generation from the said solar PV plant 4
fulfilling the desired demand &¥CL, if the surplus energy generate
is agreed to be consumed by the respective DISCOMs at a mut
agreed tariff, the selected EPC player will be eligible to receive
incentive for the same. However, the incentives will be provide(
per a mutually agex rate between the selected EPC player
WCL.

Definitions

S$FWXDO (QHUJ\ '"HOLYHUHG ™ P Hatthguiw
(kwh) from the Project as measured at the Metering Point
Grid/delivery point.

3$SSOLFDEOH /DZ” P HD Qrégumton, dndirianeex
notification, rule, regulation, judgment, order, decree,-laye

approval, directive, guideline, policy, requirement or othe
governmental restriction or any similar form of decision of, G
determination by, or any interpretationamministration having the
force of law in the Republic of India and the State Government,
any Government Authority or instrumentality thereof, whether |
effect as of the date of this Contract or thereafter.

3$SSURSULDWH &RPPLVMIRQE BIWDiCO)
Regulatory Commission unless otherwise stated,;

300)LG” VKDOO PHDQ WKH ELG VXEPLWW
Tender.

% LGGHU" VKDOO PHDQ %LGGLQJ &RP
submitting the Bid. Any reference to the Bidder incluBeding

Company / Bidding Individual including its successors, executo
and permitted assigns severally, as the context may require;

3&DSDFLW\ 8WLOL]DWLRQ )DFWRU &8)
as provided in CERC (Terms and Conditions for Tarif
detemination from Renewable Energy Sources) Regulations, 20
as amended from time to time; However, for avoidance of a




doubt, it is clarified that the CUF shall be calculated on th
Contracted Capacity as per following formula:

,Q DQ\ &R QWU D MWh<oHddedgy has pbedn metered ou
DW WKH '"HOLYHU\ 3RLQW IRU pu<9 O:
0:K < O: ; 3&(5&" PHDQV &HQW
Regulatory Commission.

3&KDQJH LQ /DZ" VKDOO KDYH WKH PH
Tender document.

3 KDUWHUHG $FFRXQWDQW’" VKDOO PH
a firm whereof all the partners practicing in India as a Charter
Accountant(s) within the meaning of the Chartered Accountar
Act, 1949.

"Commercial Operation Date (COD)" shall mean thgedn which
the commissioning certificate is issued upon success]
commissioning (as per prevailing regulatory framework of th
Appropriate Commission) of the full capacity of the project or th
last part capacity of the Project as the case may be.

3& RPPLVVLRQLQJ" 7KH 3URMHFW ZLOO
commissioned if all equipment as per rated Project Capacity hag
been installed and energy has flown into grid, in line with the
Commissioning procedures as defined under the prevailing
regulatory frameworlof the Appropriate Commission.

3& RPSOHWLRQ” PHDQV WKDW WKH )DFL
where specific parts are specified in the Scope of Work) have be
completed operationally and structurally and put in a tight and
clean condition and thaidl work in respect of Commissioning of
the Facilities or such specific part thereof has been completed a
per the Scope of Work.

3& RPSOHWLRQ &HUWLILFDWH™ VKDOO P
the owner or his representative when the works have been
completed to his satisfaction.

3&RQWUDFW”™ RU 3&RQWUDFW $JUHHPH(
between the Company (CIL/Subsidiary) and the Contractor to
execute the entire Scope of Work as given in this RFP documen

S&RQWUDFWHG & D SlEebpadity ferdridi@dnalPAreR (
(i.e. 5 MW for Chandrapur, 7 MW for Wani and 23 MW for Majri)
contracted with the Company for supply at the Delivery Point fro
the Project.

S&RQWUDFWHG &8)" VKDOO PHDQ WKH
the project mesured at the Delivery Point as specified in the
Contract.

S3&RQWUDFWRU”™ PHDQV WKH SHUVRQ V
Contract has been accepted by the Company and is named as ¢




the Contract Agreement, and includes the legal successors or
permitted assignof the Contractor.

S&RQWUDFWRUYV (TXLSPHQW ™ PHDQV D
machinery, tools, apparatus, appliances or things of every kind
required in or for installation, completion and maintenance of
Facilities that are to be provided by ther@ractor, but does not
include Plant and Equipment, or other things intended to form of]
forming part of the Facilities.

'D\" PHDQV FDOHQGDU GD\ RI WKH *UH

3'HOLYHU\ 3RLQW" VKDOO PHDQ WKH V
NIT. Metering shall be done at this interconnection point where t
power is injected into. For interconnection with grid and meterin
the Contractor shall abide by the relevant and applicak
regulations, Grid Code notified by the CERC or and Centr
Electriaty Authority (Installation and Operation of Meters)
Regulations, 2006 as amended and revised from time to time
orders passed thereunder by the appropriate commission or CE

3'HIHFW /LDELOLW\ 3HULRG™ PHDQV W
warranties give by the Contractor, during which the Contractor i
responsible for defects with respect to the Facilities (or the relev
part thereof) as provided in Defect Liability clause hereof. Defe
Liability Period shall be for a duration upto the end of the O&N
period or as for any duration extended by the mutual agreemen
both the parties.

S(1'THFWLYH 'DWH” IRU WKLV &RQWUDFW
commencement of work

3) DFLOLWLHV" PHDQV WKH 30DQW DQ
installed, as well as all tHastallation Services to be carried out by
the Contractor under the Contract for enabling the installatic
construction, testing and commissioning of the Solar Pow
System(s).

3S*RYHUQPHQW $XWKRULW\ PHDQV *RY
government or angovernmental department, commission, boar
body, bureau, agency, authority, undertaking, court or other judig
or administrative body or any sulvision or instrumentality
thereof, central, state, or local, having jurisdiction over th
Contractor, theFacility, or the performance of all or any of the
services, obligations or covenants of Contractor under or pursu
to this Contract or any portion thereof.

3*XDUDQWHH 7HVW V °~ PHDQV WKH 3t
specified in the Technical Specificatis to be carried out to
ascertain whether the Facilities or a specified part thereof is able
attain the Functional Guarantees.




3, QVWDOODWLRQ 6HUYLFHV® PHDQV D
supply of the Plant and Equipment for the Facilities, tprogided

by the Contractor under the Contract; e.g., transportation g
provision of marine or other similar insurance, inspectiol
expediting, Site preparation works (including the provision and u
RI &RQWUDFWRUTV (TXLSPH Q sttutu@abary K
construction materials required), installation, Commissionin
carrying out guarantee tests, operations, maintenance, the provi
of operations and maintenance manuals, training of Compan
personnel etc.

3. QWHUFRQQHFWLR @eaD the GaeciltidsHivm W&
Project up to the grid connection point for scheduling, transmitti
and metering the electrical output in accordance with the Lo
Term Open Access and which shall include, without limitation, &
other transmission linesnd associated equipment, transformers
relay and switching equipment and protective devices, safé
equipment and RTU, Data Transfer and Acquisition facilities fg
transmitting data, the Metering System required for supply of pow
as per the terms of tlieerms and conditions of the LTOA .

SOHWHULQJ 3RLQW™ VKDOO KDYH WKH

3015(" PHDQV OLQLVWU\ RI 1HZ DQG
Government of India.

S0RQWK” PHDQV VKDOO PHDQ D SHULR
excluding) the date dhe event, where applicable, else a calend
month of the Gregorian/English calendar.

32 0° PHDQV 2SHUDWLRQV DQG ODLQWH

S3URMHFW”™ RU 26RODU 3RZHU 3URMHFYV
the 35 MW (AC) Grid-Connected Solar Photovoltaic Power Plan
proposed to be located in the StateMdharastraand having a
separate control system, metering and a single or multiple poin
of injection into the grid at Delivery/Metering point at STU
substation or in case of sharing of transmission lines, by aepa
injection at pooling point. This includes all units and auxiliarig
such as water supply, treatment or storage facilities; bay/s
transmission system in the switchyard, dedicated transmission |
up to the Delivery Point and all the other asset
buildings/structures, equipment, plant and machinery, facilities a
related assets required for the efficient and economic operatior]
the power generation facility; whether completed or at any stage
development and construction or intended to be deeel and
constructed for the purpose of supply of power as per th
Agreement;.

330DQW &DSDFLW\" RU 33URMHFW &DS
Capacity of the Project measured at the Delivery Point.




"Prudent Utility Practices" shall mean those practicasthods,
techniques and standards, that are generally accepted for us
electric utility industries taking into account conditions in India, an
commonly used in prudent electric utility engineering an
operations to design, engineer, construct, t@straie and maintain
equipment lawfully, safely, efficiently and economically as
applicable to power stations of the size, service and type of
Project, and that generally conform to the manufacturers' operat
and maintenance guidelines.

35)3 GRFXRHQGWHQGHU GRFXPHQW  RU 3
bidding document issued by the Company including 4
attachments.

36LWH” PHDQV WKH ODQG DQG RWKHU ¢
to be installed, and such other land or places as may be specifie
the Contract as forming part of the Site.

36RODU 3RZHU 6\WWHP V °~ PHDQV WHK
interactive power system(s) to be established at the site specifie
the RFP.

36 XEFRQWUDFWRU”™ LQFOXGLQJ YHQG
execution of anyart of the Facilities, including preparation of any
design or supply of any Plant and Equipment, is-cuitracted
directly or indirectly by the Contractor, and includes its legd
successors or permitted assigns.

36 XFFHVVIXO %LGGHU ™ P& lopsh SWHrtedBhe
&RQWUDFW DQG GHVFULEHG DV &RQWWU

37LPH IRU &RPSOHWLRQ™ VKDOO EH V
Commissioning of the Facility has to be achieved to the satisfact
of the Company and such date is specified in NIT.

3<HDU"~ PHDQV D SHULRG RI IXOO H
consecutive days.

3 *RRGV DQG 6HUYLFHV 7D[" RU 3*67" P
under the Central Goods and Services Tax Act, Integrated Go
and Services Tax Act, Goods and Services Tax (Compendati
States) Act and various State/Union Territory Goods and Servi(
Tax Laws and amendments thereof and applicable cesses, if
under the laws in force (hereinafter referred to as relevant G
Laws), which shall be fully complied with by Bidders.







SECTION -7
SAFETY CODE

Suitable scaffolds should be provided for workmen for all works that cannot safely
be done from the ground, or from solid construction except such short period work
as can be done safely from ladders. When a ladder is used, an extra mazdoor shall
be engage for holding the ladder and if the ladder is used for carrying materials
as well suitable footholds and harwbld shall be provided on the ladder and the
ladder shall be given an inclination not steeper that % to 1 ( ¥ horizontal and 1
vertical).

Scaffdding of staging more than 3.6 m (12ft). above the ground or floor, swung

or suspended from an overhead support or erected with stationary support shall
have a guard rail properly attached or bolted, braced and otherwise secured at least
90 cm (3ft) high hove the floor or platform of such scaffolding or staging and
extending along the entire length of the outside and ends thereof with only such
opening as may be necessary for the delivery of materials. Such scaffolding or
staging shall be so fastened agtevent it from swaying from the building or
structure.

Working platforms, gangways and stairways should be so constructed that they
should not sag unduly or unequally, and if the height of the platform or the
gangway or the stairway is more than 3.6l2it) above ground level, they should

be closely boarded, should have adequate width and should be suitably fastened as
described in (2) above.

Every opening in the floor of a building or in a working platform shall be provided
with suitable means farevent the fall of person or materials by providing suitable
fencing or railing whose minimum height shall be 90 cm (3ft).

Safety means of access shall be provided to all working platforms and other
working places. Every ladder shall be securely fixed.@@rtable single ladder

shall be over 9 m (30ft) in length while the width between side rails in rung ladder
VKDOO LQ QR FDVH EH OHVV WKDQ FP 0" IRU ODC
in length. For longer ladders, this width should be increaBed/ OHDVW 6" IR
additional 30 cm (1ft.) of length. Uniform step spacing of not more than 30 cm

shall be kept. Adequate precautions shall be taken to prevent danger from electrical
equipment. No materials on any of the sites or work shall be so stackkted

as to cause danger or inconvenience to any person or the public. The contractor

shall provide all necessary fencing and lights to protect the public from accident

and shall be bound to bear the expenses of defence of every suit, action or other
proceedings at law that may be brought by any person for injury sustained owing

to neglect of the above precautions and to pay any damages and cost which may

be awarded in any such suit; action or proceedings to any such person or which

may, with the consentf @he contractor, be paid to compensate any claim by any

such person.



Excavation and Trenching: All trenches 1.2 m (4ft) or more in depth, shall at all
times be supplied with at least one ladder for each 30 m. (100 fehgth or
fraction thereof. Ladder shall extend from bottom of the trench to at least 90 cm
(3ft) above the surface of the ground. The side of the trenches which are 1.5 m (5ft)
or more in depth shall be stepped back to give suitable slope or securehby held
timber bracing, so as to avoid the danger of sides collapsing. The excavated
materials shall not be placed within 1.5 m (5ft) of the edges of the trench or half of
the depth of the trench whichever is more. Cutting shall be done from top to
bottom. Une@r no circumstances, undermining or undercutting shall be done.

Demolition : before any demolition work is commenced and also during the
progress of the work,

All roads and open areas adjacent to the work site shall either be closed or
suitablyprotected.

No electric cable or apparatus which is liable to be a source of danger or a cable
or apparatus used by the operator shall remain electrically charged.

All practical steps shall be taken to prevent danger to persons employed from
risk of fire orexplosion or flooding. No floor, roof or other part of the building
shall be so overloaded with debris or materials as to render it unsafe.

All necessary personal safety equipment as considered adequate by the
Engineeringin-Charge should be kept available for the use of the person employed
on the site and maintained in a condition suitable for immediate use, and the
contractor should take agigate steps to ensure proper use of equipment by those
concerned. The following safety equipment shall invariably be provided :

Workers employed on mixing asphaltic materials, cement and lime mortars
shall be provided with protective footwear and protectjoggles.

Those engaged in white washing and mixing or stacking of cement bags or
any material which is injurious to the eyes, shall be provided with protective

goggles.

7TKRVH HQJDJHG LQ ZHOGLQJ ZRUNV VKDOO EH SUF
eyeshields.

Stone breaker shall be provided with protective goggles and protective
clothing and seated at sufficiently safe intervals.

When workers are employed in sewers and manholes, which are in active use,
the contractors shall ensure that the manhole covers are opened and ventilated
at least for an hour before the workers are allowed to get into the manholes,
and the manholes so omehshall be cordoned off with suitable railing and
provided with warming signals or boards to prevent accident to the public. In
addition, the contractor shall ensure that the following safety measures are
adhered to:



a)

b)

d)

f)

g9)

h)

j)

K)

Entry for workers into the line sHahot be allowed except under
supervision of the Engineering Assistant or any other higher officer.

At least 5 to 6 manholes upstream and downstream should be kept open
for at least 2 to 3 hours before any man is allowed to enter into the
manhole foworking inside.

Before entry, presence of Toxic gases should be tested by inserting wet
lead acetate paper which changes colour in the presence of such gases and
gives indication of their presence.

Presence of Oxygen should be verified by lowerimg®ctor lamp into
the manhole. In case, no Oxygen is found inside the sewer line, workers
should be sent only with Oxygen Kkit.

Safety belt with rope should be provided to the workers. While working
inside the manholes, such rope should be handled bynevostanding
outside to enable him to be pulled out during emergency.

The area should be barricaded or condoned of by suitable means to avoid
mishaps of any kind. Proper warming signs should be displayed for the
safety of the public whenever cleaniwgrks are undertaken during night

or day.

No smoking or open flames shall be allowed near the blocked manhole
being cleaned.

The malbaobtained on account of cleaning of blocked manholes and
sewer lines should be immediately removed to avoid accidents on account
of slippery nature of the malba.

Workers should not be allowed to work inside the manhole continuously.
He should be given resntermittently. The Engineenin-Charge may
decide the time up to which a worker may be allowed to work
continuously inside the manhole.

Gas masks with Oxygen Cylinder should be kept at site for use in
emergency.

Air-blowers should be used for flow of fresh air through the manholes.
Whenever called for, portable air blowers are recommended for
ventilating the manholes. The Motors for these shall be vapour proof and
of totally enclosed type. Non sparking gas engaiss could be used but

they should be placed at least 2 meters away from the opening and on the
leeward side protected from wind so that they will not be a source of
friction on any inflammable gas that might be present.



[) The workers engaged for cleanitige manholes / sewers should be
properly trained before allowing to work in the manhole.

m) The workers shall be provided with Gumboots or-sparking shoes
bump helmets and gloves non sparking tools safety lights and gas masks
and portable air blowerswhen necessary). They must be supplied with
barrier cream for anointing the limbs before working inside the sewer
lines.

n) Workmen descending a manhole shall try each ladder stop or rung
carefully before putting his full weight on it to guard against insecu
fastening due to corrosion of the rung fixed to manhole well.

0) If a man has received a physical injury, he should be brought out of the
sewer immediately and adequate medical aid should be provided to him.

p) The extents to which these precautions arebé¢otaken depend on
individual situation but the decision of the EngingeCharge regarding
the steps to be taken in this regard in an individual case will be final.

vi)  The Contractor shall not employ men and women below the age of 18 years
on the work of painting with products containing lead in any form. Wherever
men above the age of 18 are employed on the work of lead painting, the
following precaution should be taken:

a) No paint containing lead or lead products shall be used except in the
form of paste or readymade paint.

b) Suitable face masks should be supplied for use by the workers when
paint is applied in the form of spray or a surface having lead paint is dry
rubbed and scrapped.

c) Overalls shall be supplied by the contractors to the workmen and
adequate facilities shall be provided to enable the working painters to
wash during and on the cessation of work.

d) Measures shall be taken, wherever practicablesgeent danger arising
out of from dust caused by dry rubbing down and scraping.

e) Adequate facilities shall be provided to enable working painters to wash
during and on cessation of work.

f)  Overall shall be worn by working painters during the wholeaifking
period.

g) Suitable arrangement shall be made to prevent clothing put off during
working hours being spoiled by painting materials.

When the work is done near any place where there is risk of drowning, all
necessary equipment should be provided and kept ready for use and all necessary



10.

11.

12.

steps taken for prompt rescue of any person in danger and adequate provision,
should be made for promfirst aid treatment of all injuries likely to be obtained
during the course of the work.

Use of hoisting machines and tackle including their attachments, anchorage and
supports shall conform to the following standards or conditions:

i). (&) Theseshall be of good mechanical construction, sound materials and
adequate strength and free from patent defects and shall be kept repaired and
in good working order.

(b) Every rope used in hoisting or lowering materials or as a means of suspension
shall beof durable quality and adequate strength, and free from patent defects.

i) Every crane driver or hoisting appliance operator, shall be properly qualified
and no person under the age of 21 years should be in charge of any hoisting
machine including any scatfting winch or give signals to operator.

iii) In case of every hoisting machine and of every chain ring hook, shackle swivel
and pulley block used in hoisting or as means of suspension, the safe working
load shall be ascertained by adequate means. Beisting machine and all
gear referred to above shall be plainly marked with the safe working load. In
case of a hoisting machine having a variable safe working load each safe
working load and the condition under which it is applicable shall be clearly
indicated. No part of any machine or any gear referred to above in this paragraph
shall be loaded beyond the safe working load except for the purpose of testing.

iv) In case of departmental machines, the safe working load shall be notified by the
Electrical Engneerin-& KD U JH $V UHJIJDUGV FRQWUDFWRU
contractors shall notify the safe working load of the machine to the Engineer
in-Charge whenever he brings any mach8inery to site of work and get it verified
by the Electrical Engineer concerned.

Motors,gearing, transmission, electric wiring and other dangerous parts of hoisting
appliances should be provided with efficient safeguards. Hoisting appliances
should be provided with such means as will reduce to the minimum the risk of
accidental descent ofédHoad. Adequate precautions should be taken to reduce to
the minimum the risk of any part of a suspended load becoming accidentally
displaced. When workers are employed on electrical installations which are
already energized, insulating mats, wearing aglpauch as gloves, sleeves and
boots as may be necessary should be provided. The worker should not wear any
rings, watches and carry keys or other materials which are good conductors of
electricity.

All scaffolds, ladders and other safety devices maetioor described herein shall

be maintained in safe condition and no scaffold, ladder or equipment shall be
altered or removed while it is in use. Adequate washing facilities should be
provided at or near places of work.



13.

14.

15.

These safety provisions shouldlyeught to the notice of all concerned by display
on a notice board at a prominent place at work spot. The person responsible for
compliance of the safety code shall be named therein by the contractor.

To ensure effective enforcement of the rules andlagéigus relating to safety
precautions the arrangements made by the contractor shall be open to inspection
by the Labour Officer or Engineémn-Charge of the department or their
representatives.

Notwithstanding the above clauses from (1)18), there is nothing in these to
exempt the contractor from the operations of any other Act or Rule in force in the
Republic of India.



SECTION -8

BID SUBMISSION CHECKLIST

[Note: Document Checklist shall be attached with Appendix 1 of the

TechnicalBid]

1 Letter of Bid (Appendixl)
Details of Site (Appendi2)

3 Form for Electronic Fund Transfer / Internet Banking
Payment (AppendixX)

Power of Attorney (AppendiB)

Bid Securing Declaration (Appendix?)

Written Consent foArbitration Clause (applicable for
Partnership Firms and JVs) (Appendi®)

Undertaking (Appendid4)

Detailed Project Schedule (Appendik)

Certificate of possessing adequate Working Capi@A
&HUWLILFDWH DQG % Bplicable (a¢ p&rH U W
Clause 8.A of €fender Notice)

10 | Attested copy of PAN Card of the Bidder (as per Clause 8.B
Tender Notice)

11 | Attested copy of GST Registration Certificate of the Bidder
(as per Clause 8.C ofieender Notice)

12 | MoA and AoAalong with Certificate of Incorporation of the
Bidder as documentary support for legal status of the Bidder
per Clause 9 of the €ender Notice)

13 | Declaration in compliance with the provisions of Public
Procurement (Preference to Make in India), Order 2017
Revision vide order no.-B5021/2/2017/PP(BH) dtd
16.09.2020 of Ministry of Commerce and Industry,
Government of India and amendments thefasfper
Clause 9 of the-@ender Notice)

14 | Valid Digital Signature Certificate (Appendit6)

15 | Filled-in BOQ Excel File




APPENDIX-1: FORMAT FOR LETTER OF BID

(To be uploaded by the Bidder on his Letter Head during submission of bid online) To :

Sub : Project Name :

Tender No. & date :

Dear Sir,

This has reference to above referred bid. I/'we have read and examined the conditions of contract,
Scope oWork, technical specifications, BOQ and other documents carefully.

| /We am/are pleased to submit our bid for the above work. I/We hereby unconditionally accept
the bid conditions and bid documents in its entirety for the above work and agree to abide by
and fulfil all terms and conditions and specifications as contained in the bid document.

We hereby confirm total and unconditional acceptance of the TERMS and CONDITIONS OF
CONTRACT (e-Tender Notice, General Terms and Conditions of Contract, Additional Tems and

Conditions of Contract, General Technical Conditions of Contract, Erection Conditions of
Contract, Special Conditions of Contract and Safety Code) and TECHNICAL SPECIFICATIONS

as given in the Bid document.

We hereby also confirm that the detaileddesign and drawings will be submitted by us for
approval, before execution of work and any changes/modifications suggested by you will
be acceptable to us at the same Terms & Conditions of NIT and without any additional

cost.

We hereby also confirm that any Item/Structure/Plant & Machinery, not specifically indicated in



the Scope of work/Bill of Quantity, but subsequently felt necessary for satisfactory completion and

commissioning of the Project, will be executed/supplied byswithout any additional cost.
I/we here by submit all the documents as required to meet the eligibility criteria as per provision

of the bid notice/document.

I/'We hereby confirm that this bid complies with the Bid validity, Bid security and other
documets as required by the Bidding documents.

If any information furnished by me/us towards eligibility criteria of this bid is found to be
incorrect at any time, penal action as deemed fit may be taken against me/us for which 1/We

shall have no claim again€iL/Subsidiary.

Until a formal agreement is prepared and executed, this bid and your subsequent Letter of
Acceptance/Work Order shall constitute a binding contract between Westdrn Coalfields
Limited

Should this bid be accepted, we agree to furnish Performance Securitystiphiated date

and commence the work withstipulated date In case of our failure to abide by the said
provision, Coal India Limited shall, without prejudice to any other right or remedy, be at liberty
to cancel the letter of acceptance/ Work Order/Award and also danQ (two) years from

being eligible tosubmit Bids in CIL and its subsidiaries

'"DWH I ZZ R

Yours faithfully, Signature
of Bidder with Seal



APPENDIX-2: DETAILS OF SITE

(to be furnished by the Bidder in the Bid at the time of signing agreement)

Location Area of land Solar Interconnection Distance of
(Acres) Irradiation Point(s) with Project site /
(GHI and Sub-station Land from the
DNI) at the names, voltage | Interconnection
place where and spare Point (in km)
the Land is capacities
located

Signature of Biddewith Seal
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APPENDIX-3: FORMAT FOR BANK GUARANTEE

To

GM (E&M) -HOD,

9" Floor, WCL HQ, Western Coalfields Limited,
Coal Estate, Nagpur Maharastra +440001.

Dear Sir,

,Q FRQVLGHUDWLRQ Rl««« KDYLQJ LWV(herdiddfterwatledd HG 21ILFF
SWKH &RPSDQ\" ZKLFK H[SUHVVLRQ VKDOO XQOHVV UHSXJQ
successors and assigns) having agreed under the terms and corutititaised in letter
l1R«««« GDWHG««« LVVXHG LQ IDYRXU RI 0 V for

« €« KHUHLQDIWHU UHIHUUHG WR DV 3WKH FRQWUDFW"™ W|
provided for Rs from the Schedule/ Nationalised Bank in lieu of security
GHSRVLW WR EH PDGHKHWUMHNVNQDIWHU FDOOHG 3WKH &RQWUD
GHGXFWLRQ WR EH PDGH IURP WKH FRQWUDFWRUYV ELOC
conditions contained in the said contract by the contractor, we the Bank

(hereinafter referred to asthe said Ban KDYLQJ LWV 5HIJLVWHUHGdEGIILFH DW
KHUHE\ XQGHUWDNH DQG DJUHHG WR SD\ WKH FORPSDQ\ WR
demand stating that the amount claimed by the company is due and payable by the contractor
for the reasons of failure/negligence in performingtdrens and conditions contained in the
contract by the buyer and to unconditionally pay the amount claimed by the company on demand
without any demur to the extent aforesaid.

‘He«««« %DQN DIJUHH WKDW WKH FRPSDQ\ VKDOO EH WKH \
contractor has failed/neglected in performing any of the terms and conditions of the said contract
and the decision of the company in this behalf shall be final and binding on us.

We the said Bank further agree that the Guarantee herein containeckstzatl in full force
DQG HIIHFW XSWR ««« DQG DQ\ FODLP UHFHLYHG DIWHU
Bank.

The Company shall have the fullest liberty without affecting in any way the liability of the Bank
under this guarantee or indemnity fréime to time vary any of the terms and conditions of the
said contract or to extend the time of performance by the said contractor or to postpone any time
and from time to time any of the powers exercisable by it against the said contractor and either
to enforce or to forbear from enforcing any of the terms and conditions governing the said
contract or securities available to the company and the said Bank shall not be released from its
liability under these presents.

Notwithstanding anything containéerein the liability of the said Bank under this guarantee is
UHVWULFWHG WR 5V«« DQG WKLV *XDUDQWHH VKDOO FRPI
UHPDLQ LQ IXOO IRUFH DQG HIIHFW WLOO «««



Unless the written demand or claim under this guarantead® by the Company with us on or
EHIRUH ««« DOO ULJKWV RI WKH FRPSDQ\ XQGHU WKLV JXLC
we shall be relieved and discharged from our liabilities hereunder.

We the said Bank lastly undertake not to revoke this gteeaduring its currency except with
the previous consent of the company in writing and agree that any change in the constitution of
the said contractor or the said bank shall not discharge our liability hereunder.

This guarantee issued by Sri who isauthorized by the Bank.
Under jurisdiction of High Court dlaharastranly.

a) The Bank Guarantee shall also be operative at our Branch
IRFDWHG DW «&««««KKKK '"HWDLOHG DGGUHVYV IURP
regarding issue of this guarantee or extensieméwal thereof shall be made available on
demand.

b) Any notice by way of request, demand or otherwise hereunder may be sent by post/ e
mail/ Fax addressed to the bank branch/ operative branch, which shall be deemed to be a
sufficient demand notice. Bank shall effect payment thereof forthwith.

c) The CompletePostal address with PIN Code, Branch Code, IFSC Code, SWIFT,
Telephone No., FAX No. and-fail ID of both outstation bank issuing the BG and Local
operating Branch of the Bank issued the BG are as under:

Sl Particulars Outstation Bank Issuing the Local Operating Branch of the
No. Bank Guarantee Bank Issued the Bank Guarantg

Complete Postal
1 | Address with PIN
Code

Branch Code

IFSC Code

SWIFT

Telephone No.

Fax No.

N oo o~ WDN

e-mail ID

d) Whenever there is change in postal address and/ or other details of this branch issued the
guarantee and/or the operative branch, we (the issuing bank) will ensure to iWi@iate



being the beneficiary, of such changed address, telephone number, fax anthbmalil
ID.

Signature of the authorized person
For and on behalf of the Bank

Place

Note %(i) Bank Guarantees issued by outstation Banks shall be operative at their local branch.

(i) The bank guarantees issued by the issuing bank on behalf of contractor, supplier, customer in
favour of Western Coalfields Limitednll be in paper form as well as Structured Financial
Messaging System (SFMS).

(i) WCL has chosen ICICI Bank to act advisingneficiary bank of company. The bank
issuing the guarantee can chose either of these bank to send confirmation through SFMS.

(iv) The details of beneficiary (i.&VCL) for issue of bank guarantee in SFMS platform is as
furnished as below.

as advising bank aiVCL

I. Name
Name and details ii. | Area
of the iii. | Name of Bank
Beneficiary iv. | Bank Account No.
v. | Department
%HQHILFLIOI. Nameof Bank
advising Bank, |ii. | Bank Branch Name
Brach and iii. | Branch Code
Address for iv. | Beneficiary Bank
confirmation of Branch IFSC
BGs through v. | Beneficiary Bank
SFMS Address




(v)The Supplier/ Contractor/ Customers are required to take note of it that above particulars are

to be incorporated bie issuing bank properly while issuing the Bank Guarantee under SFMS
mode to avoid any future problem in accepting the BGs.

(vi) The Guarantor (BG issuing bank) shall send information about issuance of this Guarantee

through SFMS gateway to the , Branch ,Nagpuras the case may
be, to aid in the process of confirmation of Bank Guarantee.

(vii) The Guarantor (BG issuing bank) shall also send information about issuance of this Guarantee

to its local operating branch Bagpurto aid in process of confirmation as well as claim for
encashment of Bank Guarantee.

The Original Bank Guarantee issued by the outstation bank shall be sent by the
Issuing Bank to the Concerned Department of Head Quarters MWCL at the Office

of GM (E&M) -HOD, 9" Floor, WCL HQ, Western Coalfields Limited, Coal Estate,
Nagpur, Maharastra +440001.
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APPENDIX-4: PRE-CONTRACT INTEGRITY PACT

General

This prebid precontract Agreement (hereinafter called the Integrity Pact) is made
RQ««««« GD\ RI WKH PRQWK Rl «««« « EHWZHHQ RQ R
ILPLWHG 6XEVLGLDU\ &RV DFWLQJ WKURXJK 6KUL «««««««c

KHUHLQDIWHU FDOQUHIGQWIKFD®68ZWLFK H[SUHVVLRQ VKDOO
the context otherwise requires, his successors in office and assigns) of the First Part and M/s.
«ecweccex« UHSUHVHQWHG E\ 6,ICUiéf&xecutive Officer (hereinafter
FDOOHG WKH 3% &R WVHIDOGMWRU"- ZKLFK H[SUHVVLRQ VKDOO
context otherwise requires, his successors and permitted assigns) of the Second Part.

+(5(%6 WKH %8<(5 SURSRVHV WR SURFXUH ««««&««««&KLK
Stores/Equipment/ltem) and tB¢DDER/Seller is willing to offer/has offered the stores and

WHEREAS the BIDDER is a private company/public company/Government
undertaking/partnership/registered export agency, constituted in accordance with the relevant
law in the matter and the BUYER & Central Public Sector Unit.

NOW, THEREFORE,

To avoid all forms of corruption by following a system that is fair, transparent and free from
any influence/prejudiced dealings prior to, during and subsequent to the currency of the contract
to be entered into with a view to :

Enabling the BUYER tabtain the desired said stores/equipment at a competitive price in
conformity with the defined specifications by avoiding the high cost and the distortionary impact
of corruption on public procurement, and

Enabling BIDDERSs to abstain from bribing or indung in any corrupt practice in order to
secure the contract by providing assurance to them that their competitors will also abstain from
bribing and other corrupt practices and the BUYER will commit to prevent corruption, in any
form, by its officials byfollowing transparent procedures.

The parties hereto hereby agree to enter into this Integrity Pact and agree as follows:



Section 1 xCommitments of the Principal
(1) The Principal commits itself to take all measures necessary to prevent corruption and to

observe the following principles:

a. No employee of the Principal, personally or through family memlvéiisin connection

with the tender for , or the execution of a contract, demand ; take a promise for or accept, for
self or third person, any material or immaterial benefit which the person is not legally entitled
to.

b. The Principal will, during théender process treat all Bidder(s) with equity and reason.
The Principal will in particular, before and during the tender process, provide to all Bidder(s)
the same information and will not provide to any Bidder(s) confidential / additional information
through which the Bidder(s) could obtain an advantage in relation to the tender process or the
contract execution.

c. Principal will exclude from the process all known prejudiced persons.

2 If the Principal obtains information on the conduct of any oéitgloyees which is a
criminal offence under the IPC/ PC Act, or if there be a substantive suspicion in this regard, the
Principal will inform the Chief Vigilance Officer and in addition can initiate disciplinary
actions.

Section 2- Commitments of theBidder(s)/ Contractor(s)
1) The Bidder(s) / Contractor(s) commit themselves to take all measures necessary to

prevent corruption. The Bidder(s) / Contractor(s) commit themselves to observe the following
principles during participation in the tender processduring the contract execution.

a. The Bidder(s) / Contractor(s) will not, directly or through any other person or firm, offer,
promise or give to any of the Principal's employees involved in the tender process or the
execution of the contract or to athyrd person any material or other benefit which he/ she is
not legally entitled to, in order to obtain in exchange any advantage of any kind whatsoever
during the tender process or during the execution of the contract.

b. The Bidder(s) / Con#ctor(s) will not enter with other Bidders info any undisclosed
agreement or understanding, whether formal or informal. This applies in particular to prices,



specifications, certifications, subsidiary contracts, submission ersabmission of bids or any
other actions to restrict competitiveness or to introduce cartelization in the bidding process.

c. The Bidder(s) / Contractor(s) will not commit any offence under the relevant IPC/ PC
Act; further the Bidder(s) / Contractor(s) will not use improperly,piarposes of competition

or personal gain, or pass on to others, any information or document provided by the Principal
as part of the business relationship, regarding plans, technical proposals and business details,
including information contained or trangtad electronically.

d. The Bidder(s) / Contractors(s) of foreign origin shall disclose the name and address of the
Agents/ representatives in India, if any, similarly the Bidder(s) /Contractors(s) of Indian
Nationality shall furnish the name and addresthe foreign principals, if any. Further details

as mentioned in the "Guidelines on Indian Agents of Foreign Suppliers” shall be disclosed by
the Bidder(s) / Contractor(s). Further, as mentioned in the Guidelines all the payments made to
the Indian agenhtrepresentative have to be in Indian Rupees only. The guidelines and terms and
conditions for Indian agents of foreign supplier shall be as per the provisions at Arrieafire

this document.

e. The Bidder(s) / Contractor(s) will, when presenting th®d, disclose any and all
payments made, is committed to or intends to make to agents, brokers or any other
intermediaries in connection with the award of the contract.

f. Bidder(s) / Contractor(s) who have signed the Integrity Pact shall not approach the
Courts while representing the matter to IEMs and shall wait for their decision in the matter.

2 The Bidder(s) / Contractor(s) will not instigate third persons to commit offences outlined
above or be an accessory to such offences.

Section 3- Disqualification from tender process and exclusion from future contracts
If the Bidder, before contract award, has committed a transgression through a violation of

Section 2 or in any other form such as to put his reliability or credibility as Biddequesiion,
the Principal is entitled to disqualify the Bidder from the tender process or to terminate the
contract, if already signed, for such reason.

(1) If the Bidder / Contractor / Supplier has committed a transgression through a violation
of Section 2 such as to put his reliability or credibility into question, the Principal is also entitled



to exclude theBidder / Contractor / Supplier from future cadt award processes. The
imposition and duration of the exclusion will be determined by the severity of the transgression.
The severity will be determined by the circumstances of the case. In particular the number of
transgressions, the position of thensgressors within the company hierarchy of the Bidder and
the amount of the damage. The exclusion will be imposed for a minimum of 6 months and
maximum of 3 years.

2 A transgression is considered to have occurred if the Principal, after due consideration

of available facts and evidences within his / her knowledge concludes that there is a reasonable
ground to suspect violation of any commitment listed under SectioH2$¥ & RPPLWPHQWYV
Bidder(s) / Contractor(s).

(3) 7KH %LGGHU DFFHSWV DQG XQGHUWDNHV WR UHVSHFW
to resort to and impose such exclusion and further accepts and undertakes not to challenge or
guestion such exclusion @amy ground, including the lack of any hearing before the decision to

resort to such exclusion is taken. This undertaking is given freely and after obtaining
independent legal advice.

4) If the Bidder / Contractor / Supplier can prove that he has restoreduped the damage
caused by him and has installed a suitable corruption prevention system, the Principal may
UHYRNH WKH H[FOXVLRQ SUHPDWXUHO\

Section 4- Compensation for Damages
1) If the Principal has disqualified the Bidder(s) from the tender psqmesr to the award

according to Section 3, the Principal is entitled to demand and recover the damages equivalent
to Earnest Money Deposit/ Bid Security.

(2) If the Principal has terminated the contract according to Section 3, or if the Principal is
entitled to terminate the contract according to Section 3, the Principal shall be entitled to demand
and recover from the Contractor liquidated damages of the Contract value or the amount
equivalent to Performance Bank Guarantee.

Section 5- Previous transgression
1) The Bidder declares that no previous transgressions occurred in the last three years with

any other Company in any country conforming to the-emtruption approach or with any
Public Sector Enterprise in India that could jushfy exclusion from the tender process.



2 If the Bidder makes incorrect statement on this subject, he can be disqualified from the
tender process or action can be taken as per the procedure mentioned in "Guidelines on Banning
of business dealings".

Section6 - Equal treatment of all Bidders / Contractors / Subcontractors
1) In case of Sulzontracting, the Principal Contractor shall take the responsibility of the

adoption of Integrity Pact by the Sabntractor.

2 The Principal will enter into agreements wittentical conditions as this one with all
Bidders and Contractors.

(3) The Principal will disqualify from the tender process all bidders who do not sign this
Pact or violate its provisions.

Section 7- Criminal charges against violating Bidder(s)/Contractor(s) / Subcontractor(s)
If the Principal obtains knowledge of conduct of a Bidder, Contractor or Subcontractor, or of an

employee or a representative or an associate of a Bidder, Contractor or Subcontractor which
constitutes corruption, or if tHerincipal has substantive suspicion in this regard, the Principal
will inform the same to the Chief Vigilance Officer.

Section 8- Independent External Monitor
(1) The Principal appoints competent and credible Independent External Monitor for this

Pact afterapproval by Central Vigilance Commission. The task of the Monitor is to review
independently and objectively, whether and to what extent the parties comply with the
obligations under this agreement.

(2) The Monitor is not subject to instructions by trepresentatives of the parties and
performs his/ her functions neutrally and independently. The Monitor would have access to all
Contract documents, whenever required. It will be obligatory for him / her to treat the
information and documents of the BidgkZontractors as confidential.

He/ she reports to the Chairman, Coal India Limited.

(3) The Bidder(s) / Contractor(s) accepts that the Monitor has the right to access without
restriction to all Project documentation of the Principal including that providedhéy
Contractor. The Contractor will also grant the Monitor, upon his/ her request and demonstration
of a valid interest, unrestricted and unconditional access to their project documentation. The
same is applicable to Swdontractors.



4) The Monitor is undecontractual obligation to treat the information and documents of
the Bidder(s) / Contractor(s) / Sabntractor(s) with confidentiality. The Monitor has also
signed declarations on 'Ndisclosure of Confidential Information ' and of '‘Absence of
Conflictof Interest'. In case of any conflict of interest arising at a later date, the IEM shall inform
Chairman, Coal India Limited and recuse himself / herself from that case.

(5) The Principal will provide to the Monitor sufficient information about all meetings
among the parties related to the Project provided such meetings could have an impact on the
contractual relations between the Principal and the Contractor. The parties offer to the Monitor
the option to participate in such meetings.

(6) As soon as th&lonitor notices, or believes to notice, a violation of this agreement, he/
she will so inform the Management of the Principal and request the Management to discontinue
or take corrective action, or to take other relevant action. The monitor can in tri$ segmit
nontbinding recommendations. Beyond this, the Monitor has no right to demand from the parties
that they act in a specific manner, refrain from action or tolerate action.

(7) The Monitor will submit a written report to the Chairman, Coal Indmited within 8
to 10 weeks from the date of reference or intimation to him by the Principal and, should the
occasion arise, submit Bids for correcting problematic situations.

(8) If the Monitor has reported to the Chairman, Coal India Limited, a subgéahtia
suspicion of an offence under relevant IPC/ PC Act, and the Chairman, Coal India Limited has
not, within the reasonable time taken visible action to proceed against such offence or reported
it to the Chief Vigilance Officer, the Monitor may also traiitstinis information directly to the
Central Vigilance Commissioner.

9) The word 'Monitor' would include both singular and plural.

Section 9- Pact Duration

This Pact begins when both parties have legally signed it. It expires for the Contractor 12 months
after the last payment under the contract, and for all other Bidders 6 months afi@ntthet

has been awarded. Any violation of the same would entail disqualification of the bidders and
exclusion from future business dealings.



If any claim is made / lodged during this time, the same shall be binding and continue to be valid
despite the lapse of this pact as specified above, unless it is discharged / determined by Chairman
, Coal India Limited.

Section 10- Other provisions
( 1) Changes and supplements as well as termination notices need to be made in writing. Side

agreements have not been made.

2 If the Contractor is a partnership or a consortium, this agreement must be signed by all
partners or consortium members.

(3) Should oneor several provisions of this agreement turn out to be invalid, the remainder
of this agreement remains valid. In this case, the parties will strive to come to an agreement to
their original intentions.

4) Issues like Warranty / Guarantee etc. shabiside the purview of IEMs.

(5) In the event of any contradiction between the Integrity Pact and its Annexure, the Clause
in the Integrity Pact will prevalil.

Section 121 Facilitation of Investigation
In case of any allegation of violation of any provisiafshis Pact or payment of commission,

the BUYER or its agencies shall be entitled to examine all the documents including the Books
of Accounts of the BIDDER and the BIDDER shall provide necessary information and
documents in English and shall extendpal$sible help for the purpose of such examination.

Section 12 Law and Place of Jurisdiction

This Pact is subject to Indian Law. The place of performance and jurisdiction of High Court of
Maharastra

Section 13- Other Legal Actions.
The actionsstipulated in this Integrity Pact are without prejudice to any other legal action that

may follow in accordance with the provisions of the extant law in force relating to any civil or
criminal proceedings.

(For & On behalf of the Principal) (For & On behalf of Bidder/ Contractor)



(Office Seal)

Place

Date

Witness 1:
(Name & Address)

(Office Seal)

Witness 2:
(Name & Address)



APPENDIX-5: ILLUSTRATIVE COMPUTATION OF EVALUATED BID VALUE (EBV)

A bidder will beallowed to submit his offer for either single Area, a combinatfaome or more Areas or
for all 3Areas.

Evaluation of Bids W be done separately for all Breas. Bidder offered lowest for one Area will be
awarded the job of that Areaubjected to the reasonableness of quoted price.

In the TPS Section, a Bidder has to sele@4 XRWHG 1R ViborayRNoHIE 3Areas 3% LGGHU
Y D O. Al13¢reenshobf the TPS section is reproduced below for better understanding of the bidder:

Tender Inviting Authority:  GM (E&M)-SOLAR, CIL
Name of Work: Design, Engineering, Procurement and Supply, Construction, Erection, Testing and Commissioni ng of
Solar PV Power Plant at 3 different Areas of WCL at Nagpur Region - along with Erection, Installation, Testing and
Commissioning of Transmission System from project sites to injection point and Comprehensive O&M of the plant and
the associated transmission sys tem for 10 Years thereafter.
NIT No: Contract No: CIL /CNUL/2023/ Dated: . .2023
Bidder
Name:
TECHNICAL PARAMETER SHEET
Bidder's
o | Bidd Uit of value * Eligibility
. tem - idder's —— nit o .
Description of S Specification Evaluation
N*o Co*de Item * Aol Parameter * Mea;s ure Criteria o
Status Specification
: Overall
wise
Installation of
. CHANDRAPUR . Quoted/Not NON-
1 | iteml AREA 1 5 MW with 10 | NA Quoted Select FALSE COMPLIED
years O&M
Installation of
2 | Item2 | WANI AREA 1 7 MW with 10 | NA Quoted/Not | g0 |- EALSE NON-
Quoted COMPLIED
years O&M
Installation of
23 MW with Quoted/Not NON-
3 | Item3 | MAJRI AREA 1 10 years NA Quoted Select FALSE COMPLIED
O&M
**TECHNICAL PARAMETER SHEET
***P| EASE ENTER THE DETAILS AS PER THE INFORMATION AND DOCUMENTS YOU HAVE W.R.T. YOUR OFFERED
ITEM/S
***BY TENDER INVITING AUTHORITY***

2Q GRLQJ VR WKH 32YHUDOO’ ™ 3(OLJLELOLW\" RI D ELGGHU ZLO
whichtKH %LGGHU KDV VHO H RWWalBatioh8 @ill b doe on such items (Areas) only
through BOQ.

7KH 3%24° H[FHO VKHHW FRPBdglsVHY WKH IROORZLQJ



(1) Supply Chandraour
(i)  Works Chandrapur
(i)  O&M Chandrapur
(iv)  Supply Wani

(v)  Works Wani

(vi) O&M Wani

(vii)  Supply Majri

(viii)  Works Majri

(ix) O&M Majri

(x) BOQ1

$vV DQ HIDPSOH LI DQ\ ELGGHU KDV VHOHFWHG 234827('" IRU
he has to fill up théollowing sheets:

(1) Supply Chandraour
(i)  Works Chandrapur
(i)  O&M Chandrapur
(iv)  Supply Majri

(V)  Works Mayjri

(vi) O&M Majri

7KH FXPXODWLYH GDWD ZLOO UHIOHFW LQ WKH %24 VKHHV
DQG *:DQL" RQO\

The Evaluated Bid Value (EB\$hall be calculated using the following parameters: Parameters
Quoted by the Bidder:

i. Quoted Supply Price (in INR),

ii. Quoted Works Price (in INR),

iii. Quoted O&M Price for each year during the O&M periodl@f/ears) (in INR),

iv. Quoted Annual Net Electrical Energy Generation Guarantee (NEEGG) at the metering
point of the Plant for each year during the O&M periodl@years) (inMILLION UNITS).

Parameters assumed constant for evaluation of each Bidder:
i. Discount Factor 06.45% annually.

The Evaluated Bid Value (EBV) shall be calculated using the abovementioned parameters
as follows:

Step 1 Quoted total Supply Price (in INR)

Step 2 Quoted total Works Price (in INR)




Step 3

Net Present Value (NPV) d0years of O&M
Cost quoted by the Bidder (in INR)

Step 4

ADD

Summation of Supply Price and Works Price (sum of
1 and 2) and NPV of O&M Price fdi0 years (INR)

Step 5

Summation of quoted NEEGG fa0 years MILLION
UNITS)

Step 6

DIVID

(Sum of Supply Price, Works Price and NPV of each v
O&M Contract Price for 10 years) divided by
(Summation of quoted NEEGG f@0 years) i.e(Step 4
|/ Step 5)

The Evaluated Bid Value (EBV) shall be the Net Present Value (NP&§laslated above.



Evaluated Bid Value (EBV) =

[(Quoted Supply Price) + (Quoted Works Price)

+ (Total NPV of each year O&M Contract Price of10years)]

UevvXXQ %0 Qears

The Bidder with the lowest EBV in INR / kWh shall be the Successful Bidder.

EXAMPLE:
The following example will further clarify the methodology of comparigéior any one Area)

Figures Quoted by Bidder 1.

Supply Works Yea| NPV of O&M Cost (Total) NEEGG (kWh) EBV (INR/
Cost Cost r Yearly Total Cost Yearly [Total Mmltg)n
(INR) (INR) Cost (INR) INR) Generation |Generation

(Million  {(Million Units)
Units)
(A) (B) (©) (D) E=(A+B+C)/
3,83,50,00,00/ 1,20,00,00,00f 1 | 21800000.00 | 167216900.0 400 4000 [13,00,554.00
2 |20478920.00 400
3 | 19238500.00 400
4 | 18072200.00 400
5 |16977840.00 400
6 | 15948880.00 400
7 | 14983140.00 400
8 | 14074080.00 400
9 | 13221700.00 400
10 | 12421640.00 200
EBV of Bidder 1 is INRL3,00,554.00/ million units
Figures Quoted by Bidder 2:

Supply Works Yea | NPV of O&M Cost (Total) NEEGG (kWh) EBV (INR/
Cost Cost r Yearly Total Cost Yearly [Total Mml[g;‘
(INR) (INR) Cost (INR) INR) Generation |Generation

(Million  [(Million Units)
Units)
(A) (B) (©) (D) E=(A+B+C)/
3,96,82,22,00 1,42,00,00,000 1 | 228000000 | 215068439.0 450 4500 12,45,176
2 | 27064301.88 450
3 | 25425001.50 450
4 | 23883655.80 450
5 | 22437383.76 450




6 |21077542.32 450
7 | 19801250.46 450
8 | 18599865.12 450
9 |17473386.30 450
10 | 16416051.96 450

EBV of Bidder 2 is INRL2,45,176 / million units.

EBV of Bidder 1 is higher than Bidder 2.

Bidder with lower EBV in INR /Million unit shall be L1. Hence, in the above illustrative
computation, Bidder 2 would be preferred as the Successful Biddgrddmpared to Bidder 1.

Signed and seal




APPENDIX-6: FORMAT FOR PRE-BID QUERIES

Sl.
No.

Chapte
r No.

Clause No

Page
No.

Tender Term

%LGGHUYV 4

Sign with seal



APPENDIX-7: MANDATE FORM FOR ELECTRONIC FUND TRANSFER /
INTERNET BANKING PAYMENT

1. I1DPH RI WKH WLGCGGHU «««««««KKK KKK KK KKK K
2. Address of the Bidder & « « « « « « « « « « « € & & € & & «

R R XXX

& LW\ ««««««««« « K «

BLO &RGH««««««««««

E-PDLO |G «««&&«KKKKKK KKK KKK KKK K

SHUPDQHQW $FFRXQW 1XPEHU «««aaaa««CCKK

3. Particulars of Bank:
Bank Name Branch Name
Branch Place Branch City
PIN Code Branch Code
MICR No.

Digital Code number appearing on the MICR Band of the cheque supplied by the

Bank. Plea se attach Xerox copy of a cheque of your Bank for ensuring accuracy
Bank Name, Branch Name and Code Number.
RTGS Code

Account Type Savings Current Cash Credit
Account Number (as appearing in the
Cheque Book. )

4. Date from which the mandate should be effective :

| hereby declare that the particulars given above are correct and complete. If any transaction is
delayed or not effected for reasons of incomplete or incorrect information. | shall not hold
Company responsible. | also undertake to advise any changepartioeillars of my account to
facilitate updation of records for purpose of credit of amount through SBI Net / RTGS
transfer/NEFT. | agree to discharge responsibility expected of me as a participant under the
scheme.

Any bank charges leviddly the bank for such-gansfer shall be borne by us. Place:



Date:
Signature of the Party / Authorised Signatory

Certified that particulars furnished above are correct as per our records.
%DQNHUYV 6WDPS

Date:

(Signature of thduthorized official from the Bank)



APPENDIX-8: FORMAT FOR POWER OF ATTORNEY

(TO BE SUBMITTED ON NONUDICIAL STAMP PAPER OF MINIMUM VALUE OF
RS.100/DULY NOTARIZED)

Know all men by these presents, \Weme of entity / Lead member of consortium and address

of the registered officejo hereby constitute, nominate, appoint and authorize Mr [hidse],

son/ daughter/ wife dhame], and presently residing gddress] who is presently employed

with/ retained by us and holding the position[désignation]as our true and lawful attorney
KHUHLQDIWHU UHIHUUHG WR DV WKH 3$XWKRUL]JHG 5HSUHYV

all such acts, deeds and things as are necessary or required inioconnéhtor incidental to

submission of our bid for Design, Engineering, Supply and Procurement, Construction,

Erection, Testing, Commissioning, and Operation and Maintenance of Solar Photovoltaic Grid

Connected Power Plant of capacity MWAC) including Evacuation Infrastructure in the

State ofMaharastrafor Western Coalfields Limited WKH 3&OLHQW”~ LQFOXGLQJ E

signing and submission of all applications, proposals and other documents and writings,

participating in prebid and otherconferences and providing information/ responses to the

Client, representing us in all matters before the Client, signing and execution of all contracts

and undertakings consequent to acceptance of our proposal and generally dealing with the Client

in all matters in connection with or relating to or arising out of our Application.

AND, we do hereby agree to ratify and confirm all acts, deeds and things lawfully done or
caused to be done by our said Authorized Representative pursuant to and in exehgse of t
powers conferred by this Power of Attorney and that all acts, deeds and things done by our said
Authorized Representative in exercise of the powers hereby conferred shall and shall always be
deemed to have been done by us.

IN WITNESS WHEREOF WE[nameof entity / Lead member of consortiumHE ABOVE
NAMED PRINCIPAL HAVE EXECUTED THIS POWER OF ATTORNEY ON
THIS [date in words]DAY OF > PRQWK@ >\HDU L.Q 3\\\\" IRUPDW@

For [name and registered address of entity / Lead member of consortium]

[Signature]
[Name]
[Designation]

Witnesses:
1. [Signature, name and address of witness]
2. [Signature, name and address of witness]

Accepted
[Signature]
[Name]
[Designation]



[Address]

Notes:

1.

The mode of execution of the Power of Attorney should bacecordance with the
procedure, if any, laid down by the applicable law and the charter documents of the
executants(s) and when it is so required the same should be under seal affixed in
accordance with the required procedure.

Whereverrequired, the Applicant should submit for verification the extract of the charter
documents and other documents such as a resolution / power of attorney in favour of the
person executing this Power of Attorney for the delegation of power hereunder dn behal
of the Applicant



APPENDIX-9: PROFORMA FOR EXECUTION OF AGREEMENT

NON-JUDICIAL STAMP PAPER (of appropriate value as per Stamp Act)

7KLY DJUHHPHQW LV PDGH RQ «««««« GD\ Rl ««««« EHWZF
) having its registered office at (herein-
DIWHU FDOOHG WKH p&203%$1<Y ZKLFK H[SUHVVLRQ VKDOO >
include its successors and assignees) of the one part and (Name of the Contractor ) carrying on
business as a (partnership / proprietorship / Ltd. Co. etcm) dimnder the name and style
(herein-DIWHU FDOOHG WKH
&ERQWUDFWRUY ZKLFK H[SUHVVLRQ VKDOO XQOHVV WKH FR¢
respective heirs, executors, administrators and legal representatives) of the other part.

WhereasWKH &RPSDQ\ LOQYLWHG WHQGHUV IRU WKH ZRUNGRI 3«
whereas the said Contractor/ Firm submitted tender for the said work and whereas the tender of
the said contract has been accepted by the Company for execution of the said work.

NOW THIS AGREEMENTWITNESSETH AS FOLLOWS:

1. In this agreement words and expressions shall have the same meaning as are respectively
assigned to them in the tender papers hereinafter referred to.

2. The following documents which are annexed to this agreement should be dedored to
and be read and construed as part of this agreement viz.

i) AnnexureA Tender Notice (Page .. t0 ..)
i) ScheduleA General Terms & Conditions, Special Conditions, General Technical
Conditions, Erection Conditions of Contract, Technical SpecificationSafety Code
3DJH «« WR )
iii) Schedule% 7KH SUREDEOH 4XDQWLWLHY DQG $PRXQW 3DJl
iv) Schedule& 1HJRWLDWLRQ OHWWHUV )3DJH «« WR
iv) Schedule’ /HWWHU RI $FFHSWDQFH :RUN 2UGHUY 3DJH ««
v) Schedule( 'UDZLQJV 3DJH «« WR
3. InconsiderationnRU WKH SD\PHQW RI WKH VKW/QRValbd/ koth in
words and figures ) or such other sum as may be arrived at under the clause of the
specification relating to Payment by items measurements at unit prices by the Company,

the said Contractoshall, subject to the terms & condition contained herein execute and
complete the work as described and to the extent of probable



Quantities as indicated in Schedule B with such variations by way of alteration, addition to or
reduction from the saidorks.

4. The company has received a sum of Rs............ towards Performance Security D%tposit (1
part of Security Deposit) in the form of B.G.

5. The said contractor hereby covenants with the company that the company shall deduct at

5% of R/A Bills asRetention Money &d part of security deposit) to make the total Security
as 10% (ten percent) of contract value, as per the terms & condition of the tender/ contract.

IN WITNESS WHEREOF THE parties herein have set their hands and seals the daterand yea
above written.

1 Partner. Signature

2 Partner Signature
20Q EHKDOIl RI 0 6««&&««KKK KKK

The Contractor, as one of the constituted attorney, In
the presence of

1. Name Signature

Address:
Occupation:

6LIJQHG E\ 6UL ««« RQ EHKDOI R Signature
(Name ofCompany) in presence of

1. Name: Signature
2. Address:..



APPENDIX-10: PROFORMA OF MEMORANDUM (To be a Part of
Contract Agreement)

TENDER FOR WORK

I/We hereby tender for the execution for WKL of the work specified in the underwritten
MEMORANDUM at rates specified in the Pritxd within a period of e

Days as per LOA / Work Order and subject to the annexed conditions of Contract and with such
materials as are providdor by and in all other respects in accordance with such conditions so
far as applicable.

MEMORANDUM
1 Name of Work
2 Agreement Value of Work
3 Performance Security Deposit
4 Additional Performance Security Deposit
5 Percentage to be deductieom Bills
6 Scheduled Date of Commencement of Work
7 Scheduled Date of Completion of Work




APPENDIX-11: TECHNICAL SPECIFICATIONS

Enclosed separately



APPENDIX-12: BID SECURING DECLARATION

(On Letter Head of Bidder)

L WV e Proprietor/Partner/Legal
Attorney/Director/Accredited Representative of M/S and submitting
Bid for the
ZRUN G
.................................................................................................................... st.again NIT
1R €K« «««««« DI3Meh@y declares that:

i) If, I/We withdraw or modify my/our Bids during the period of

validity, OR

i) If, /'We am/are awarded the contract and fail to sign the contract within the stipulated time

as per bid document,
OR
iii) If, I/We, fail to submit Performanc®ecurity before deadline,

OR

iv) Any other default which attracts forfeiture of EMD as defined in the Tender documents, then,

I/'We will be banned for 02 (two) years from being eligible to submit Bids in CIL and its
subsidiaries.

Signature of the Bidder
or
his Authorized representatively
(In case of partnership / JV, signature of all partners
of partnership firm / JV)



APPENDIX-13: PROFORMA FOR WRITTEN CONSENT FOR ARBITRATION CLAUSE

(Applicable for Partnership Fir m & Joint Venture)

'H DOO WKH 3DUWQHUV RI 0 V «««««««««@@arknerskip kirm
/ Joint Venture), do hereby give our written consent for acceptance of the following Arbitration
&ODXVH RI WKH 1,7 IRU WKH RUN 3«««««&««&CLKLLK KKK K
HEZZZZZZZZZZZZZ XXX - tendered by WCL vide

NIT

IR &« & QKKK KKK L LKL KKK KKK datEd KKK KL

DQG 7THQGHU |6 ««««&&«&«KKKK

A. Settlement of Disputes

It is incumbent upon the contractor to avoid litigation and disputes during the course of
execution. However, if such disputeske place between the contractor and the department,
effort shall be made first to settle the disputes at the company level.

The contractor should make request in writing to the Engimmeelnarge for settlement of such
disputes/ claims within 3(thirty) days of arising of the cause of dispute/ claim failing which
no disputes/ claims of the contractor shall be entertained by the company.

Effort shall be made to resolve the dispute in two stages

In first stage dispute shall be referred to Area GIVEngineer in Charge. If difference still
persist the dispute shall be referred to a committee constituted by the owner. The committee
shall have one member of the rank of Director of the company who shall be chairman of the
committee.

If differencesstill persist, the settlement of the dispute shall be resolved in the following manner:

Disputes relating to the commercial contracts with Central Public Sector Enterprises / Govt.
Departments (except Railways, Income Tax, Customs & Excise)/ State Pidndior
Enterprises shall be referred by either party for Arbitration to the PMA (Permanent Machinery
of Arbitration) in the department of Public Enterprises.

In case of parties other than Govt. Agencies, the redressal of the dispute may be sought through
Arbitration (THE ARBITRATION AND CONCILIATION ACT, 1996 as amended by
AMENDMENT ACT of 2015).

B. Settlement of Disputes through Arbitration

If the parties fail to resolve the disputes/differences by in house mechanism, then, depending on
the position of the case, either the employer/owner or the contractor shall give notice to other
party to refer the matter to arbitration instead of directly approaching



Court. The contractor shall, however, be entitled to invoke arbitration clause onkpdi@ersting
the remedy available under the clause 16.

In case of parties other than Govt. agencies, the redressal of disputes/differences shall be
sought through Sole Arbitration as under.

Sole Arbitration:

In the event of any question, disputeddference arising under these terms & conditions or any
condition contained in this contract or interpretation of the terms of, or in connection with this
Contract (except as to any matter the decision of which is specially provided for by these
conditiors), the same shall be referred to the sole arbitration of a person, appointed to be the
arbitrator by the Competent Authority of CIL

/ CMD of Subsidiary Company (as the case may be). The award of the arbitrator shall be final
and binding on the parties thfis Contract.

(a) In the event of the Arbitrator dying, neglecting or refusing to act or resigning or being
unable to act for any reason, or his/her award being set aside by the court for any reason, it shall
be lawful for the Competent Authority of CILOMD of Subsidiary Company (as the case may

be) to appoint another arbitrator in place of the outgoing arbitrator in the manner aforesaid.

(b) It is further a term of this contract that no person other than the person appointed by the
Competent Authority of @/ CMD of Subsidiary Company (as the case may be) as aforesaid
should act as arbitrator and that, if for any reason that is not possible, the matter is not to be
referred to Arbitration at all.

Subject as aforesaid, Arbitration and Conciliation Act, 189@&mended by Amendment Act of
2015, and the rules thereunder and any statutory modification thereof for the time being in force
shall be deemed to apply to the Arbitration proceedings under this clause.

The venue of arbitration shall be the place fhich the contract is issued or such other place
as the Competent Authority of CIL/ CMD of Subsidiary Company (as the case may be) at his
discretion may determine.

Applicable Law: The contracts shall be interpreted in accordance with the laws of the Union
of India.

Signature of Partners of Partnership Firm/ Joint Venture :
1. Name of Partner : Signature :
2. Name of Partner : Signature :

3. Name of Partner : Signature :



4. Name of Partner : Signature :

5. Name of Partner : Signature :

6_ UL KKK KK KL

AU LK KKK KL

Note : This CONSENT has to be signed by each Partner of Partnership Firm/ Joint Venture



APPENDIX-14: PROFORMA FOR UNDERTAKING

(To be uploaded by the Bidder on histter Head during submission of bid online)

LWV, e , Proprietor / Partner /
Legal Attorney / Director / Accredited Representative of M/S ,
solemnly declare that:

. I/We am/are submitting Bid for the work against

%LG 1RWLFH 1R 'DWHG««««««« DQG , ZH |
accordance with all the terms, conditions and provisions of the bid.

O\WHOI 2XU 3DUWQHUV 'LUHFWRUV GRQTWCKOIV.®DYH DQ\ Ul

The details of relatives of Myself/Our Partners/ Directors working as employee of
WCL/CIL

a. Name of the employee
b. Place of posting

c. Department

d. Designation

e.

Type of RelationtWife / Husband / Father / Stéather / Mother / Step Mother / Son /
Step6 RQ 6RQYV ZLIH 'DXJKWHU 'DXJKWHUYV +XVEDQG
StepSister.

. All information furnished by us in respect of fulfilment of eligibility criteeiad qualification
information of this Bid is complete, correct and true.

. All copy of documents, credentials and documents submitted along with this Bid are genuine,
authentic, true and valid.

. I/ We hereby authorize department to seek refererdasfications from our Bankers.

. We hereby undertake that we shall register and obtain license from the competent authority
under the contract labor (Regulation & Abolition Act) as relevant, if applicable.

. *I/We hereby confirm that we have registratisith CMPF/EPF Authorities. We shall make
necessary payments as required under law.

Or
*I/We hereby undertake that we shall take appropriate steps for registration as relevant under
CMPF/EPF authorities, if applicable. We shall make necegssiyents as required under law.



8.

10.

* Delete whichever is not applicable.

** |/We have not been banned or delisted by any Govt., or Quasi Govt. Agencies or PSUSs.
(In case of JV, all partners are covered)
Or

**| [ We have been banned by the organizat@Q® PHG 3 " IRU D
SHULRG Rl««««««« \HDU V HIIHFWLYH IURP «««««« WR ««««:

[In case of JV, name(s) of the JV Partner(s) ]
** Delete whichever is not applicable.

I/'We have not been debarred by any procuring entity for violation of Preference to Make in
India (as applicable) vide Order N0-48021/2/2017P (BEIl) Revision dated 16.09.2020,
issued by Govt. of India as amended from time to time (not applicable for works with estimated
value put to tender less than 5 lakh).

If any information andlocument submitted is found to be false/ incorrect at any time,
department may cancel my/our Bid and action as deemed fit may be taken against me/us,
including termination of the contract, forfeiture of all dues including Earnest Money and
banning of ourifm and all partners of the firm etc.

10(a). I/We are not engaging and will not engage any child labour in any of the activities for
which I/We are participating in the tender.

10(b). If it is reported and proved that child labour is engaged by ntleéusl/We will be
penalized 10% of the contract value and will be blacklisted.

Date...ccoooevveeeeeeennn, Signature of the Bidder



APPENDIX-15: FORMAT FOR DETAILED PROJECT SCHEDULE

(to be furnished by the Bidder in the Bid in form ofGantt Chart or PERT Chart)

Sl. | Activity Weeks

No. W1 W2 W3| « | « | « | « |Wn
1.

2.

3.

The Bidder shall ensure that the Project COD is achieved within 300 days (i.e. 10 months) from the
date of commencement.



APPENDIX-16: VALID DIGITAL SIGNATURE CERTIFICATE (DSC)

(TO BE SUBMITTED IN THE LETTER HEAD OF BIDDER)

I/We am/are submitting Bid for the

ZRUN «« Bid Notice DJINoQ VW
........................ GDWHG ««««««« ZLWK 'LILWDO 6LIJIQDWXUH &HUWLI
XXX (,e. Own DSC) who is Proprietor/Partner/Legal

Attorney/Director/Accredited Representative of M/S. ...............coee...

(Signature of the Bidder)

OR

FORMAT FOR AUTHORIZATION OF VALID DIGITAL SIGNATURE
CERTIFICATE (DSC)

(On NON JUDICIAL STAMP PAPER)
(POWER OF ATTORNEY)

I/We am/are submitting Bid for the
ZRUN «« NIT No. D JD dgedWw
«« ««««« ZLW Rigital Signature Certificate (DSC) of (i.e.

Other DSC) whose DSC has been mapped against name of the bidder who has been authorized tc
ELG RQ EHKDOI RI ELGGHU ««««««««

Name, Signature & Seal of the person Name & Signature of the DSC Holder
who has signed Letter of Bid and is having DSC mapped against name of th
authorizing the DSC Holder for online bidder and authorized for online bidding
bidding.




APPENDIX-17: GUIDELINES FOR BANNING OF BUSINESS

CIL and its SubsidiaryCompanies shall follow the following guidelines for effecting
H%DQQLQJ RI % XVLQHVVY ZLWK D FRQWUDFWLQJ HQWLW\ LC
1. Observance of Principle of Natural Justice before banning the business dealings with any
contracting atity.

2. The contracting entity may be banned in the following circumstances:

i) If bidder backs out after notification of opening of price bid and if that bidder is found to
be L-1.

i) If L-1 bidder fails to submit PSD, if any and/or fails to executecthract within
stipulated period.

iii) If L-1 bidder fails to start the work on scheduled time.

iv) In case of failure to execute the work as per mutually agreed work schedule.

v) Continued and repeated failure to meet contractual Obligations:

a. In case of partidiailure on performance, agency shall be banned from future participation
in tenders keeping his present contract alive.

b. On termination of contract.

vi) Willful suppression of facts or furnishing or wrong information or manipulated or forged
documents by the Agency or using any other illegal/unfair means.

vii) Formation of price cartels with other contractors with a view to artificially hiking the
price.

viii) The contractor fails to maintain/repair/redo the work up to the expiry of performance
guarantee period, when it is specifically brought to his notice.

ix) Contractor fails to use Mobilization advance given to him for the purpose it was intended.
x) Contractor failsd renew the securities deposited to the department.

xi) The contractor fails to rectify any lapse(s) in quality of the work done within defect
liability period.

xi)y 7UDQVJUHVVLRQ RI DQ\ FODXVH V UHODWLQJ WR &RQWU
Pactwherever such Pact exists.

xiii) Any other breach of Contract or misdeed which may cause financial loss or commercial
disadvantage to the Company.

3. 6 XFK n%ubDQQLQJ RI %XVLQHVVY LI DQG ZKHQ HIIHFWHG \
7KH HITHFW Rl % %DIQIHWMIRMKDOO EH IRU IXWXUH WHQGHUV
Order. However, if any contracting entity is banned after online notification of opening of

Price Bid, such a ban will not be effective for that work.

4. The banning shall be for a minimuperiod of two years and shall be effective for the
concerned Subsidiary for the tenders invited at Subsidiary level. Similarly, in case of tenders

RI &,/ +4 EDQQLQJ VKDOO EH IRU &,/ +4 +RZHYHU LI VXFK
made effective formtire CIL and its Subsidiaries then approval of Chairman, CIL shall be
required.

5. Once a contracting entity is banned, it shall be extended to the constituents of that entity,

all partners in case of Joint Venture, all the partners in caseadhepship Firm,
owner/proprietor in case of Proprietorship Firm and all the Directors in case of Limited
Company. If such banned owner/Proprietor/ Partner/Director make/form



Different Firms/entity and attempts to participate in tenders, the same whilkreitertained

during the currency of such banning.

6. 7TKH DERYH p%DQQLQJ RI %XVLQHVVY VKDOO EH LQ DGC
NIT/Contract document.

7.$SSURYLQJ $XWKRULW\ 7KH p%DQQLQJ RI %XVLQHVVTY RI I
the appreal of the Competent Authority as per the details below:

a) In case the Accepting Authority of the work is Board or Empowered Committee or FDs

or CMD of CIL, then the Competent Authority for banning shall be CMD of CIL.

b) In case the Accepting Authority of theork is up to the level of Director of
CIL/Subsidiary Company, then the Competent Authority for banning shall be Director of
CIL/Subsidiary Company.

8. Appellate Authority shall be one Rank higher than the Competent Authority meant for
H%DQQLQJ RI IPH¢ L@ Hheiviifig is done with the approval of CMD of the
Subsidiary Company then Chairman, CIL shall be the Appellate authority.

9. Any change on the above may be done with approval of FDs of CIL.

10. All the orders of banning or orders passed in appeal lsbaiiarked to GM (CMC)

/ Civil / concerned HODs of CIL/Subsidiary Company. Further, all such orders will be
uploaded in CIL site as well website of the Subsidiary Company.

11. Efforts shall be made by the concerned Department so that such dndleedsto etender

portal of Coal India Limited.



APPENDIX-18: FORMAT FOR NO DEMAND CERTIFICATE

NAME OF PACKAGE:

LETTER OF AWARD/ NOA/CONTRACT NO. :

NAME OF CONTRACTOR: DATED:

WE, MIS.. e (Contractor) do hereby

acknowledge and confirm that we have received the full and final payment due and payable to
us from Western Coalfields LimitedWCL) in respect of ouraforesaid LOA/Contract

N\ T dated including
Amendments, if any, issued BYCL, to our entire satisfaction and we further confirm that we
have no claim whatsoever pending wtfCL under the said Contract.

Notwithstanding any protest recorded by us in any correspondence, document, measurement
books, and/or final bills etc., we waive all our rights to lodge any claim or protest in future under
this contract.

‘H DUH LVVXLQJ WKLV 12 '(0$1' & (®7WCLL @itk fulLKpowRdGR U

and with our free consent without any undue influence, misrepresentation, coercion etc.

Signature:

Date: Place:
Name: Designation:

(This certificate shall be accompanidaly the Power of attorney of the signatory)



APPENDIX-19:
PROFORMA OF BANK GUARANTEE FOR MOBILISATION/LUMP  -SUM ADVANCE.

M/s. Coal India Limited (with address)

2U((((((((((((((((((((((((((((((((((((((

(Name of the Subsidiary Company with address). Dear Sir,

In considerationRl & RDO ,QGLD /LPLWHG 6XEVLGLDU\ &RPSDQ\ KDYLQJ LWV 5HJLVWHU
KHUHLQDIWHU FDOOHG 3WKH &RPSDQ\" ZKLFK H[SUHVVLRQ VKDOO XQOHVV UH:?
and assigns) having agreed under the terms anG¢toW LRQV RI WKH &R QW U D EnféredR inte « ket@dew H G

Coal India Limited/Subsidiary Company and M/s having

LWV 5HIJLVWHUHG 2IILFH DW «««««««« +HUHLQDIWHU FDOOHG 3WduiH &RQWUDFV

advance to the tune of Rs subject tosubmission of the Bank Guarantee for
equal amount from any Nationalized/ Schedule Bank , ViBank (hereinafter referred to as the
said Bank) hiving it is Registered Office at do hereby undertake and agree to pay the

&RPSDQ\ WR WKH H powdé¢Qandt&ingiNakthe amount claimed by the Company is
due and payable by the contractor for the reasons efefand and or nomecovery of the amount with interest thereon and
to unconditionally pay the amount claimed by the company on such demand withdenhaumyto the extent aforesaid.

2. We, Bank agree that the Company shall be the sole judge as to whether the said Contractor

has failed/neglected in refunding the amount advanced by the Company and/or extent of loss and damages caused to or
suffered bythe Company on account of the amount advanced not being recovered in full amiiination of the said

advanced amount or part thereof for the purpose of performance of the contract and interest payable thereon and the decision
of the company in this alf shall be final and binding on us.

3) We, the said Bank further agree that the Guarantee herein contained shall remain in full force and effextdipaioy
claim received after the said date shall in no case bind the Bank.

4)The Company shall have tidlest liberty without affecting in any way the liability of the Bank under this guarantee or
indemnity from time to time vary any of the terms and conditions of the said contract or to extend the time of performance
by the said contractor or to postpaargy time and from time to time any of the powers exercisable by it against the said
contractor and either to enforce or to forbear from enforcing any of the terms and conditions governing the said contract or
securities available to the company and thd Baink shall not be released from its liability under these presents.



5. Notwithstanding anything contained herein the liability of the said Bank under this Guarantee is restricted to Rs
and this Guarantee shall come into force from the date hereof anceshaiih
in full force and effect till unless the written demand or claim under this Guarantee is made
by the Company with us on or before all rights of the Company under this Guarantee shall
cease to have any effect and we shall be relievedignHarnad nnr liahilities hereunder.
151
6. We, the said Bank lastly undertake not to revoke uus wuararniee auring its currency except with the previous consent of
the company in writing and agree that any change in the constitution of the said contractosaid tBank shall not
discharge our liability hereunder.

7.7KLV JXDUDQWHH LVVXHG E\ 6UL«««« ZKR LV DXWKRUL]JHG E\ WKH
8QGHU MXULVGLFWLRQ Rl ««««««««««« FRXUW RQO\
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1 Project Particulars

Particulars Description
Designand Engineering
AC Capacity 35MW (cumulative)
Minimum DC Capacity 49 MWp (cumulative)
PV Technology Mono Crystalline
Designlife of PV Powerplant 25 years
O&M period 10years
Site Location and Land Details
Latitude &Longitude . . .
Area | Plot Name | Latitude Longitude Altitude
Chand 19.9923828| 79.3060974 201
rapur Plot A 19.9983202| 79.3071186
P 19.9980480| 79.3047372
OB Dump | 19.9303982| 79.1009107 169
Wani | Water | 199125672 79.1082167| 169
Body
Navin | 55 084644 | 79.0673241| 187
Mairi Kunda
N ™ Telwasa | 20.0646342 | 79.0779014 181
Dhorwasa | 20.0680177| 79.0809675 185
AvailableLandArea(approx.)
Name of | Land Available (Ha)
Area
Chandrapy Plot A B Ha
Wani OB Dump: 15 Ha
Water Body: 5 Ha
Total: 20 Ha
Majri Navin Kunda: 22 Ha
Telwasa: 10 Ha
Dhorwasa: 10 Ha
Total: 42 Ha
District Chandrapur
State Maharastra
Ownerof Project Western Coalfield&imited
35 MW (AC) Solar PV Power
Plant (Cumulative) at 3 Areas Tender No. 6|Page
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Ownerof Land

Western Coalfields Limited

DesignParameters

Global Horizontal Irradiatio® Area Avg GHI Avg DHI (kwWh/m2)
Diffused Horizontal Irradiation (kWh/m2)
(kWh/m2/month):
Chandrapur 1763.6 884.3
Wani 1763.0 900.5
Majri 1768.5 887.40
$YHUDJH 7THPSHUDW Area Average Temp (°C)
Chandrapur 27.80
Wani 27.87
Majri 27.87

Electrical Interconnection

Interconnectingubstation

As detailed below

Interconnectiorvoltagelevel

(approx.)

Distanceto connectingsubstation

Name of Area

Evacuation

Chandrapur

Total Generation may be feed to DOC mines S/S aLkV. The same can
be adjusted from the total consumption of DOC Colliery, Durgapur/
Shaktinagar Colony and DRC collieryThe Capacity of Substation is 4.0
mVA for DOC & 1.7 M/A for Shakthinagar

Wani

Total Generation may be feed at 11 kV at 2x10/12.5 MVA, 66/11
kV Mathar Devi Sub-Station (6 kM from the proposed location of
OB dump.) For power evacuation of OB Dump and Water Bod
Solar Plant of Ghugus OCM,Wani Area, route may be taken car
of due to upcoming RITES Rail Line and MSEB Line for Mung
OCM. (this will be in the scope of the EPC Contractor)

O W «~

Mayjri

Generation of Telwasa, Dhorwasa may bgooled to Navin Kunda OCM
and the collective generation may be feed at 3%V to 33 /11 kV Majri
Main sub-station (10.2kM from N avin Kunda)

(If required, the route for evacuation modality may be modified after final detailed survey to be done
by EPC contractor). The scope of arrangement of Connectivity will be with the EPC Coatrtor.
Provisions of Maharashtra Electricity Regulatory Commission (Grid Interactive Rooftop Renewal]
Energy Generating Systems) Regulations, 2019 and other relevant/ applicable rules will be follow
WCL will provide assistance for this purpose.

35 MW (AC) Solar PV Power
Plant (Cumulative) at 3 Areas
of WCL
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and Commissioning of Transmission Sy

Performance Parameters

Net Electrical Energy GuaranteedGeneration
(NEEGG)

Chandrapur:
10.553 MU for first year with
allowable degradation of 0.7% in

immediate last year.

Wani:

14.955 MU for first year with
allowable degradation of 0.7% in

immediate last year.

Maijri:

49.210 MU for first year with
allowable degradation of 0.7% in

immediate last year.

VXEVHTXHQW \HD U

VXEVHTXHQW \HD U

VXEVHTXHQW \HD U

CapacityUtilization Factor(CUF) atsubstatiorend

24.37 % for first year with
allowable degradation of 0.7% in
subsequent year w.r.t. immediate
last year for all 4 areas.

Other Details

WaterandPowerfor Construction

To be arrangethy the Contractor

35 MW (AC) Solar PV Power
Plant (Cumulative) at 3 Areas
of WCL

Tender No.
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2 Brief Scope ofWork
Scope of Supply and Work includes

(a) All design & engineering, procurement & supplyesfuipment and materials, testing at
manufacturers works, multitlevel inspectionspacking and forwarding, supply, receipt,
unloading and storage at site, associated @iaitks (including fencing work) servtces,
permits,licenses installation and incidentals, insurance at all stages;tion, testing and

commissioning ofArea specific** capacity ofGrid Interactive Solar PV Pow@iant

** Area Specific Capacity:

Project Capacity
Name of Area [in MW (AC)]
Chandrapur >
Wani !
Mayjri 23

(Area wise Capacity is firm. However, based on the detailed survey (in the scope of EPC),

capacity of different plots may be altered keephegArea wise Capacity unchanged).

(b) Supply, erection, commissioning and synchronizofgTransmission System agquired
voltage grade (detailed belovigr evacuation of the generated power from Solar Site to
proposed injection point (detailed beloywdndperformance demonstration with associated
equipment and materials turnkeybasisatproposed locations of WCat Maharastra

(c) 10(Ten) years comprehmesive operation and maintenarafgplant and transmissidine

Note: A bidder will be allowed to submit his offer for either single Area, a combination

of one or more Areas or for all 3 Areas.

Name of Area Evacuation

Chandrapur Total Generation may be feed to DOC mines S/S at 11 kV. The
same can be adjusted from the total consumption of DOC
Colliery, Durgapur/ Shaktinagar Colony and DRC colliery. The
Capacity of Substation is 4.0 mVA for Durgapur Open Cast (DOC)
& 1.7 mVA for Shakthinagar

35 MW (AC) Solar PV Power
Plant (Cumulative) at 3 Areas Tender No. 9|Page
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Wani

OCM. (this will be in the scope of the EPC Contractor)

Total Generation may be feed at 11 kV at 2x10/12.5 MVA, 66/11
kV Mathar Devi Sub-Station (6 kM from the proposed location of
OB dump.) For power evacuation of OB Dump and Water Body,
Solar Plant of Ghugus OCM,Wani Area, route may be taken care
of due to upcoming RITES Rail Line and MSEB lanfor Mungoli

Maijri
kV Majri Main sub -station (10.2kM from N avin Kunda)

Generation of Telwasa, Dhorwasa may bpooled to Navin Kunda
OCM and the collective generation may be feed at 33 kV to 3311

Tentative Network Layout Diagram for Chandrapur:

-

DOC Main $/S, 4 MVA, 11/3.3 kV .

Evacuation at 11 kv

AN 00ST TLHO A TT

e,

PLOT A, 13 Ha
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CNUL

Tentative Network Layout Diagram for Wani:

Evacuation at 11 kv

\
Solar Site at OB e T
atner vevi
Dump Site (5MW, 15 [
Ha) 1 (10/12.5 MVA, 66/11
Y, 6 kM, 11 kv D/C OHTL kVO 66/11 Kv)

F 3

2.5kM, 11kVOHTL |

Solar Site at Water
Body (2 MW, 5 Ha)

NOTE: For power evacuation of OB Dump and Water Body

Solar Plant of Ghugus OCM, Wani Area, route may be taken careof due to upcoming

RITES Rail Line and MSEB Line for Mungoli OCM. (this will be in the scope of the EPC

Contractor)
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Tentative Network Layout Diagram for Majri:

Solar Site at Navin

Mairi Main Sub-
Kunda N{‘Iﬁ)Ha, 13 — Station (15 MVA,
" 10.2 kM from NV R/

OCM

3 kM, 33 kV OHTL

Solar Site Dhorwasa
(10 Ha, 5 MW)

S

1 kM, 33 kV OHTL

Solar Site Telwasa
(10 Ha, 5 MW)

3 Designand Engineering

3.1 The Contractorshall preparethe detailed Design Basis Report (DBR) along with relevant
standards (with respective clause description), PERT Chart and MDL. The Constzaitor
submita copyto Employerfor reviewand approvaprior to detail engineering.
3.2 All documents and drawings shdalé submitted to the Employer both in soft as weltlaad
copies (5 nos.) for review and approval. Every drawing shall also be submiited@&zJY IRUPDW
In case of design calculations done in spread sheet, editable (was&fhgppy of the spread
sheeW VKDOO DOVR EH VXEPLWW H Gever® suthiisstdn\WKe HBSfBy&r FRSLHV
shall return, as suitable, either soft or hard copigh@édContractor with category of approval
marked thereon. The drawings/documesitsll be approved in any one tife following

categories based on nature of teenmentstype of drawing ordocument.

35 MW (AC) Solar PV Power
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3.3

x Categoryl Approved
x Categoryll Approvedsubjectto incorporationof comments;
Re-submitfor approvalkafterincorporationrof comments
x Categorylll Not approved;
Re-submitfor approvalafterincorporationof comments
x CategorylV Kept forrecord/reference

x CategorylV (R) Re-submit for record/ reference after incorporatiocooiments

(Note: Approval of documentneither relieves the Vendor/ Contractorof his contractual

obligations and responsibilitiesfor correctnessof design, drawings, dimensions,quality &

specifications of materials, weights, quantities, assembly fits, systems/ perforpgireament

and conformity of supplies with Technic8pecifications, Indian statutofaws as may be

applicable nordoesit limit theEmployer/ 3 X U F K Dightd wh§lérthecontract)

Submissionof basic designdata, designdocumentsdrawingsand engineeringinformation

including GTP and testreportsto Employeror its authorizedrepresentativior review and

approval in hard copy and soft copy from time to time as per pragbeidule. Theocuments

typically include but not limited to, thefollowing:
X Solar insolatiordataandbasisfor generation
x DetailedtechnicalspecificationgGTP) of all theequipment
Generalrrangement anassembly drawingsf all majorequipment

X
X Schematiaiagramfor entireelectricalsystem(DC, AC andauxiliary systems)
X

GTP & G.A. drawingsfor all typesof structures/components33 kVswitchgeargas

applicable)& otherinterfacing panels
X Testreports(for type,routineandacceptanceests)
X Relaysettingcharts

x Designcalculationsandsheetglicencedsoftwareaswell asdesigntemplates)

X Geotechnicalinvestigationdataand Topographicakurveyreportincludingtopographical

surveydatain digital format(Excelfile) andContourplanof thearea.

X GA drawings of the entire project including equipment rooms/ inverter comoohs,

office cum control room, roads, stomater drainage, sewage networkscurity gate, fire

protection system, perimeter fencing, transformer yard ferating

X Transmissiorine drawings ancerectionplansasperDISCOM/ STU guidelines

35 MW (AC) Solar PV Power
Plant (Cumulative) at 3 Areas Tender No.
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x

Quality assurance plans for manufacturing (MQP), StanGgrerating procedu(8OP)
andfield activities (FQP)

X

Detailed site EHS plan, fire safety & evacuation plan and disaster manage#ament

x Detailedrisk assessmemndmitigationplan.
x O&M , Q VW U Xardmiiepdn¢enanualdor majorequipment
x As-built drawings/ document&nddeviationlist from goodfor constructionGFC)

3.4 Estimationof the plant generationbasedon Solar Radiationand other climatic conditions
prevailing atsite.

3.5 Design of associatedcivil, structural, electrical & mechanicalauxiliary systemsincludes
preparationof single line diagramsand installation drawings, manuals,electricalayouts,
erection key diagrams, electrical and physical clearance diagrams, cidsigationdor Earth
mat,BusBar & Spaceréndoorandoutdoodighting/illuminationetc.,GTPandGA drawingsfor
the major equipmentincludingtransmissiodine, desigrbasis & calculation sheets, and other
relevant drawings and documents requiredefagineeringf all facilities within the periphery
to be providedunderthis contract.

3.6 All drawingsshallbe fully correctedo matchwith the actual"As *Built" site conditiongind
submitted to Employer after commissioning of the project for record purposeasAililt

drawings musincludethe Goodfor Construction deviatiofist.

4  Procurement& Supply

4.1 Adequatecapacityof solar PV moduleswith minimum DC capacitywith 40% overloading

4.2 Module Mounting Structure (MMS) with necessaryhardware suitable for mounting PV
modules.

4.3 StringMonitoring Unit alongwith mountingstructurein caseof centralinverteiconfiguration.

4.4 Solarcablesalongwith lugs,glandsferrules straight/Y-connector&ndothermaterialsequired
propercabletermination aboththe ends.

4.5 PowerConditioningUnits (Central/ String) of suitablerating.

4.6 Stepuptransformerginverterduty) asperinvertermanufacturerequirements.

4.7 Indoor/Outdoorswitchgearpanelsincluding VacuumCircuit Breakers CurrentTransformers,

Voltage TransformersRelaysandotheraccessoriefor complet@rotection.

35 MW (AC) Solar PV Power
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4.8 Aukxiliary transformers oadequateatingfor plantinternalconsumption.

4.9 AC distribution panels with sufficient number of output feeders required for auxi@mer
distribution.

4.10 DC andAC cablesof appropriatesizeswith terminationkits.

4.11 LT PowerandControl Cablesncludingendterminationsandotherrequiredaccessories.

4.12 ABT meters with all necessary metering rated CTs and PTs at the plant take offspatitas
at the substationas per CEA Metering Regulation2006 as amendedime totime andstate
meteringcode.

4.13 SupervisoryControland DataAcquisition (SCADA) systemfor remotemonitoring/controlof
plantfacilities alongwith requiredcommunicatiorcables.

4.14 DataAcquisitionSystemandcommunicatiommediumfor transferof realtime datafromplantto
SLDC asperSLDC specifications.

4.15 Uninterrupted Power Supply (UPS) with battery bank of sufficient capacity for ctaeddas
specified.

4.16 Earthstrip/cablesearthelectrodesearthenhancingompoundandall otherassociatedhaterials
for completeearthingof theplantaspertherelevantstandards.

4.17 Lightning ProtectionSystentor entireplantarea.

4.18 Testinginstrumentsasspecified.

4.19 Mandatorysparesasspecifiedin Annexure £D.

4.20 CCTV camerasystemalongwith monitoringstationfor plantsurveillance.

4.21 Fire detectionand protection systemin building, inverter station, transformeryard and
switchyard.

4.22 Weathemonitoringstationshallincludebut not be limited to thefollowing:

x Pyranometef Albedometer

x

UltrasonicAnemometefwind speedanddirection)
X Temperatur&ensor+Ambientandmodulesurface
X Power sourcéo all sensors
x Data Logger
4.23 All safetyequipmenincludingPPE,matsetc.for safe workingenvironment.
4.24 Transmissiortowers/ polessuitablefor requiredvoltagelevel from planttake off pointo the

designated substation along with conductors, insulators, earth rods andastbeiated
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4.25

4.26

4.27

4.28

accessories or cables and other associated accessories as per T&8gtif@kationsand
DISCOM/ TRANSCOrequirements.

Obtaining Right & Way (RoW) for transmission line / cable from Solar PV plant till the
interconnectingubstatiornincludingall applicabledocumentatiomndcompensatiorifany.

Protection, metering and communication equipment and other associated equipaterials
required for evacuation at the interconnecting substation as per DISCORANSCO
requirements.

Materialsand accessoriesyhich are requiredfor satisfactoryandtroublefree operation and
maintenance of the above equipment like module cleaning systgiply of sparesfor all
equipmentsupply oftoolsandtackles etc.,

Any otherequipment materialnot mentionedbut requiredto completethe Solar PowePlant

facilities in allrespect.

5 Installation, Testingand Commissioning

The scope of installatiotesting and commissioning for the plant facilities shall inclugkot

limited, to thefollowing.

5.1

5.2

53
5.4

5.5

5.6

5.7

5.8

59

5.10

Installation of PV Modules on Module Mounting Structuresand interconnectionof PV
Modules.

Laying of solar cablesthrough HDPE conduits underground/ along cable trays fromPV
Modulesto SMU/ PCUalong withtermination aboththeends.
Installation,TestingandCommissioningf StringMonitoring Units.

Laying of DC cablesunderground/ along cable trays from SMU to PCU along with
terminationat boththe endgin caseof centralinverter configuration).
Installation,TestingandCommissioningdf PowerConditioningUnits.
Installation,TestingandCommissioningf inverterduty transformers.
Installation,TestingandCommissioningf switchgear panels.

Laying of 1.1 kV AC cables along underground / cable trays from PCU to inderter
transformeralongwith terminationatboththeends.

Laying of HT AC cablesunderground along cabletrays from inverterduty transformeto
switchgealpanelalong withterminationat both theends.

Layingof HT AC cablesunderground alongcabletraysfrom switchgeapanelat LocalControl

Room / field to switchgear panel at Main Control Room along with terminatibaththe ends.
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511

5.12

5.13

5.14

5.15

5.16

5.17
5.18

5.19

5.20

521

5.22
5.23
5.24

Installation, Testing anG@ommissioning of ABT meters with all necessary meteratgd CTs
and PTs at Main Control Room as per CEA Metering Regulation 20@&&sdedime to time
and statenetering code.

Installation,TestingandCommissioningf auxiliary powersupplysystenconsistingofauxiliary
transformersAC distributionboards AC LT cablesandrelatedaccessories.

Installation, Testing and Commissioningof suitable communicationsystemfor interfacing
SMU, PCU, Transformer, Switchgear panel, ABT meter, UPS, Fire giamal, WMS and
other plantequipmeniith SCADA.

Installation, Testing and Commissioning of data acquisition system from SPV pB&hDt©
along with communication systeasrequired by SLDC.

Installation, Testing and Commissioning of Uninterrupted PdSwply (UPS) withbattery
bank.

Earthing of PV Modules, Module Mounting Structures, SMU, PCU, switchgear pamctdd|
otherelectricalequipment.

Installationof lightning protectionsystenmfor entireplantfacilities.

Installation of indoor & outdoor lilmination system including all required accessoerd
laying of powersupplycables.

Installation, Testing and Commissioning of Weather Monitoring Station alonglayiting of
required powesupply and communication cables.

Installation of CCTV cameramn strategic locations including all required accessdtaignag of
power/communication cables and installation of monitoring station and adsaciated
equipment.

Installation of fire detection and fire protection system for buildings, transformer, yard
switchyardand pooling sustation.

Precommissioninghecks andestsfor all equipment.

SynchronizatiormandCommissioningf plantasperDISCOM/ TRANSCQequirements.
Installation,TestingandCommissioningf Transmissiorine / cablefrom planttakeoffpointto
the interconnectingubstatiorandbay at substatiorshall bein the scope of EPC Contractor.
The EPC Contractor shall maintaime OHTLs during O&M period of 1Qears at the cost of
EPC Contractor. Safety, security betsaidtransmission line upto 1years O&M period will

be the sole responsibility of the EPC Contractor.
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5.25

Any other works related to installation, testing and commissioning not mentionesbired

to completeghe SolarPowerPlantfacilities in allrespect.

6 Civil Works

6.1

6.2

6.3
6.4

6.5
6.6
6.7

6.8

6.9
6.10

6.11

6.12

6.13

6.14

6.15

6.16

Conducting geotechnical investigation and topographical survey of the plartlaedands are
covered with small trees, seasonal crops and long huShesanceof suchtreesandushes

shall be undethe scope oOwner.

Earthworkfor sitegrading, cuttingfilling, levelling & compactiorof land.

Constructiorof approactroads,accessoads,internalroadsandperipherakroads.
Constructionof storm water drainageand sewagenetwork including rainwateharvesting
mechanism.

Constructiorof chainlink fencealongthe plantboundary ananaingate(s).

Constructionof foundationfor Module Mounting Structures(MMS) and erection ofMMS.
Constructiorof Local ControlRooms(in caseof indoor PCU/Switchgear).

Constructionof MasterControl Roomalongwith requisitefurniture, air-conditioningandther
equipment materialas pethe specifications.

Construction of foundation and erection of mounting structure for String Monitdriitg
Foundationfor inverter (in caseof outdoor inverter), inverterduty transformer,switchgear
panel(in caseof outdoorpanel), auxiliary transformemdmeteringpanel.

Construction of foundation for lightning mast, lighting poles, CCTV poles, weatheitoring
station andtherequipment.

Constructionof underground tanks armumbingnetwork for drinking wateand cleaningof
PV Modules.

Suitable arrangemeniof water to cater to day-to-day requirementof drinking water and
permanent water supply for module cleaning and other needs of SPV powelupiagentire
O&M period.

Constructionof closedoutdoor storageshedof areasufficient enoughfor storing spard?V
Modules,cabledrums,transformer oil tankstc.at eachlocation.

Construction of foundation for transmission tower / pole as per DISCONRANSCO

requirement$rom SolarPV Plantendtill interconnectingubstation.

Construction of equipment foundation at interconnecting substation as per DISCOM /
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TRANSCOrequirements.

6.17 All approvalsgquipmentjtemsandworks,which arenot otherwisespecfically mentioned in

this document but are required for successful completion of the walkaspects, including

construction, commissioning, O&M of Solar PV Power Plantgaiadanteegerformanceare

deemedo be included in thecopeof thecontractor.

7  Statutory Approvals

7.1 Obtainingstatutoryapprovals/ clearanceg complianceson behalfof the Employer

from variousGovernmenDepartmentsnotlimited to, thefollowing:

x Pollutioncontrolboardclearanceif required

X Mining Departmentif required

x ForestDepartmentif required

x All other approvals as and when necessary for setting up of a solar powenglading

CEIG / CEA,power evacuatiomailways, PTCC power line crossirmanchayatNHAI etc.

asperthe suggesteduidelines.

7.1.1 All statutory approvals / permissions and/or No Objection Certificates (NoC) etcDISGOM

/ TRANSCO for obtaining connectivity at the substationas per Project Particularsprovided

above.

7.1.2 All other statutory approvals and permissions and their respaxiivgliances, nomentioned

specifically but are required to carry out hassle free Construction and @&id plant.

7.1.3 Adequateand seamlessnsurancecoverageduring EPCand O&M periodto mitigate allrisks

relatedto construction an@&M of the plantto indemnifythe Employer.

7.2 The Contractor shall comply with the provision of all relevant acts of Central or State

Governments including payment of Wages Act 1936, Minimum Wages Act Edd@pyer's
Liability Act 1938, Workmen's Compensation Act 1923, IndasDisputeAct 1947, Maturity
Benefit Act 1961, Mines Act 1952, Employees State Insurancel®48, ContractLabour
(Regulations Abolishment)Act 1970 ,Electricity Act 2003,GridCode, Metering Code, MNRE

guidelines or any madification thereof or aotyer lawrelatingwheretoandrules madehere

underor amendedrom time to time.

35 MW (AC) Solar PV Power
Plant (Cumulative) at 3 Areas
of WCL

Tender No.

19|Page




Bharat Coking Coal Limited

Design, Engineerind?rocurement and Supply, Construction, Erection, Testing ar

Commissionig of Solar PV Power Plant at8ferent Areas of WCL at Nagpur Regiel

along with Erection, Installation, Testing and Commissioning of Transmission Sy

from project sites to injection point and Comprehensive O&M of the plant and tk
associated transmission system for 10 Yeare#fter.

8 Operation and Maintenance

8.1

8.2

8.3

8.4

8.5

8.6

8.7

Total Operation & Maintenance of the SPV Plant shall be with the Contractompdi@tional
acceptancef the planttill culminationof the O&M period and shall include deploymentof
engineering personnelechniciansand securitypersonnel.The EPC Contractor shadllso
maintain the OHTLs during O&M period df0 years at the cost of EPC Contractor. Safety,
security of the said transmission line ufifbyears O&M period will be the sole responsibility
of theEPC Contractor.

7R SURYLGH D GHWDLOHG WUDLQLQJ SODQ IRU B&f0 2 0 SUR
which shall haveprior approvalfrom the Employer.

(PSOR\ DQG FRRUGLQDWH WKH WUDLQLQJ RI FRQWUDFWRU\
experienced to operate and monitor the facility and to coordinate operationgadilityewith

the grid system.

Dischargeobligationsrelatingto retirement/Superannuatingenefitsto employee®or

any other benefit accruing to them in the nature of compensation, profit in li@dditonto
salary,etc.for the periodof servicewith the contractor irrespectiveontinuancef employees
with theprojectasemployee®f Contractorafterconclusiomf O&M period.

To maintain accurate and -“tqpr-date operating logs, records and monthly Operation &
Maintenance reports at the facility. Contractor shall keeprteasured daily data atgular
intervals and provide the same to Employer in electronic form, compatiGig\irformat. The
right to use thedatashall remairwith the Employer.

The Contractor shall establish forecasting tools for submitting schedulecamaly with
applicable Forecasting, Scheduling and Deviation Settlement Regulatiorscoffeeunder this
Clause shall also include establishing and maintaining forecasinhg) and appointment of
QCA/Aggregator, if required. % Error (Deviation) shalldadculated as per the said regulations
and DSM Charges in case of deviation beytmelpermissible limitsshall be borne bythe
Contractor.

Procurement of spare parts, overhaul parts, tools & tackles, equipment, conswet@bles,

required for smooth operah and maintenance of the plant as per prudgatidard utility
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practices, OEM recommendations and warranty clauses for the @&fileperiod.

8.8 Toupkeemll administrativeoffices,roadstoolroom,storesoom,equipmentn cleangreenand
workableconditions.

8.9 To carry out periodic overhauls or maintenance required as per the recommendatiens
originalequipmenmanufacture(OEM) andto furnishall suchperiodicmaintenancechedules
atthetime of plantcommissioningktartof O&M contract.

8.10 Handovelthesystento maintainaninventoryof spareparts,tools,equipmentonsumables and
VXSSOLHV IRU WKH |D Fitd te§uvir§od eRalisHreddiiviie RIES far@ s Quith
all associatethformationregardingeplacementecordssupplier details, tentative cost, storage
details, specifications on the basisreplacement frequency and mean time between failures
and mean time to restorethe culmination ofpenultimateyearunderO&M period.

8.11 Availability of vehicles for Employer taff during construction and O&M period as per
requirement may be ensured, failing which Employer shall have full right for alternate

arrangemenattherisk & costof thecontractor.

8.12 The contractor shall be responsible for all the required activitieth&successfulunning,
committedenergygeneratior& maintenancef the SolarPhotovoltaicPowerPlantcovering:

x  Deputationof qualifiedandexperience@ngineerandtechnicians athefacility.

x  Deputationof Securitypersonnefor thecompletesecurityof plant.

X  Successfutunningof SolarPower Planfor committedenergy generation.

x  Co-ordination with STU/SLDC/other statutory organizations as per the requireniestalf
of Employer for Joint Metering Report (JMR), furnishing generatiscisedulesas per
requirementrevisingschedulesisnecessarandcomplyingwithgrid requirements.

X Monitoring, controlling,troubleshootingnaintainingof logs & recordsyegisters.

x  Furnishing generation data monthly to Employer/Owner hydek of every monfor the
previousmonthto enable Employeraise commerciddills on consumers.

x  Periodiccleaningof solarmodulesasapprovedy the Employerandwaterqualityasperthe
recommendationsf OEM.

X Replacementf Modules, QYHUWRUYV 3& 8 guiproe@as arfd Whkrteguired
during theO&M periodwithout additionalcostto Employer.

8.13 Continuousmonitoringof theperformancef SolarPowerPlantandregularmaintenance of the
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kiosks etc. are necessary for extracting and maintathemaximumenergyoutputfrom the
SolarPowerPlant.

8.14 Preventive and corrective O&M of the Solar Photovoltaic Power Plant including sdipply
sparesconsumablesyearandtear, overhauling replacemenbf damagednodulesjnverters,
batterypacks/module? CUsandinsuranceoveringall risks(Fire& allied perils, earthquake,
terrorists burglaryandothers)asrequired.

8.15 The period of Operation and Maintenance will be deemed to comniemoethe datef
completionof performance&emonstration/Operationatceptancandsuccessiveljnecomplete
Solar PhotovoltaicPower Plantto be handedover to the O&M contractofor operationand
maintenancef thesame O&M contractshallfurtherbeextendednthe mutually agreederms
and conditiongor themutuallyagreed period.

8.16 All the equipment required for Testing, Commissioning and O&M for the heafibyation of
the Plant must be calibrated, time to time, from the NABL accreditedndbise certificateof
calibrationmustbe providedprior to its deployment.

8.17 The Contractor shall ensure that all safety measures are taken at the site txeideiatsto
his or his subcontractoror (P SO R\H U {1V . TRi&) WilPikcddeprocurement of akbafety
gadgets during Construction and O&M period including bot limited to, rubbermats of
appropriatggrade PPE rubberglovesandsuitableshoestc.
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9 Operation and Performance Monitoring

9.1 Operation part consists of deputimgpcessary manpower necessary to operateStiar
Photovoltaic Power Plant at the full capacity. Operation procedures symteEgation to
starting, running, routine operations with safety precautions, monigdnghall be carried out
asperthemak IDFWXUHUTV LQVWU X F dperatiQndf thé BonkpletéddsteilU R XEOH U F

9.2 Daily work of the operation and maintenance in the Solar Photovoltaic PowelirRialnes
periodiccleaningof Modulesincludingperiodictilt anglechangeasandwherrequired, logging
the voltage, current, power factor, power and energy output &flémat differentlevels.The
operatoshallalsonotedowntime/failures,interruptioninsupply and tripping of different relays,
reason for such tripping, duration fxichinterruption etc. The other task of the operators is to
check battery voltagepecific gravity and temperature. The operator shall record monthly
energy output, down timetc.

9.3 Earthresistanceof Plantaswell asindividual earthpit is to be measuredindrecorde@very
month. If the earth resistance is high (compared to standards) suitable attidieiakento
bringdown thesame.

9.4 A maintenance record is to be maintained by the operator/ @&dharge to recortheregular
maintenancavork carriedout aswell asany breakdowrmaintenancalongvith thereasongor
thebreakdownsandstepgakento attendhebreakdownduratiorof the breakdown etc.

9.5 The PreventiveMaintenanceScheduleswill be drawn suchthat someof the jobs otheithan
breakdown, which may require comparatively long stoppage of the PowerdRktiecarried
out preferablyduringthenonsunnydaysor eveningsPriorinformatiorshall be providedo the

Employerfor suchpreventivemaintenancerior 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 breakuamiwns
attributableto normalwearandtear)in O&M period,the Contractorshallimmediatelyreport
the accidents, if any, to the Employer showing the circumstamar which ithappenednd

the extenbf damageand/orinjury caused.

9.7 The contractor shall at his own expense provide all amenities to his workmereaplp=ble

lawsand rules.
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9.8 If negligenced mal operationof the contractor'soperatorresultsin failure of equipmentsuch

equipmenshould beaepaired/replacelly the contractorfree of cost.

10 Security Services

10.1 The contractor has to arrange proper security system inclddpgation of securitgersonnel
at his own costfor the checkvigil for the Solar PowePlantfor the completascopeof works
including comprehensiv@&M period.

10.2 The security staff may be organized to work on suitable shift system; proper ché&cking
recording of all incoming & outgoing materials vehicles shall be maintainedogaiyrrence
of unlawfulactivitiesshallbeinformedto Employerimmediately A monthlyeportshall besent
to Employeronthe securityaspects.

10.3 Any other activities requiretbr completion of project, but not specified in the abskall be
in the scope of contractor. The Contractor must provide the BOM of theaglaetr the design
during the time of submission of design basis report. The deteitéahical specifications of

major equipment to be followed strictly and are describtkbechnicalspecification section.
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SECTION - VI

B. TECHNICAL
SPECIFICATIONS
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DISCLAMIER:

. Thoughadequatearehasbeentakenwhile preparinghe Bidding documentsthe Bidders/Applicants
shall satisfythemselves that the document is complete in all resgatitsation of any discrepancy
shall be given to this office immediately. If no intimatiorreseivedirom any Bidderwithin twenty
(20) daysfrom thedateof notificationof NIT/ IssueoftheNIT documentst shallbeconsideredhatthe

NIT documentarecompletdn all respectsas beemeceived bythe Bidder.

. CIL Navikarniya UrjaLimited (CNUL), the Tender Inviting Authorityeservesherightto modify,amend

or supplementhis NIT documentsncludingall formats and\nnexures.

. While this bidding documents have been prepared in good faith, neither Employeauthdszed
representatives nor their employees or advisors make any representatianranty, express or
implied, or accept angesponsibility or liability, whatsoever, in respetany statements or omissions
herein, or the accuracgpmpleteness or reliability ahformation, and shall incur no liability under
any law, statute, rules or regulations as toabeuracy reliability or completeness of this bidding
documents, even if any loss or dama&geaused bynyactor omission ortheir part.

. The specifications mentioned for all the equipment which include Solar modules,cB@biner
boxes, DC cables, module moumtistructures, transformer, CT, PT, LT/ Hables, interfacing
panels, switch gears & other associated equipment etc., to complepoviee generation and
evacuation to the designated substatiothe preserbiddingdocumentsrefor thereferenceonly. It

is subjectto revise/alterasperthedesign/planninggood engineering practices etc., to be carried out
by the selected bidder, to the satisfactibthe Employer or its authorized representatives. It is advised
that the bidders must satidfimsdf with theprevailingsite conditionsbeforedesign/plan.Thedesign
mustbe optimizedas per the site conditions and directed to achieve the maximum output from the
installedcapacity at all times. Moreover, the components not separately mentionede lbetuired

to completethe plantfor operationis alsoincludedin the scopeof bidderandshall be vettedy the

Employeror its authorizedepresentatives.
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A DesignPhilosophy

1

11

1.2

1.3

1.4

15

16
1.7

1.8

1.9

2.1

The main objectiveof the designphilosophyis to constructthe plant with in-built Qualityand
appropriate redundancy to achieve high availability and reliability with minimaimtenance
efforts. In order to achieve this, the following principles shall be adopkéié designing the

system.

Adequatecapacity of SPV modules, PCUs, Junction boxes etc. to ensure genefgtamer
asperdesignestimatesThis will bedoneby applyingliberal de-ratingfactorgor the arrayand
recognizingthe efficiency parameteref PCUs,transformersconductoosses systemlosses,
site conditionsetc.

For floating solar (2000 kW at/ani Area), the special technical specification clauses shall be

binding.
Use of equipment and systems with proven design and performance that haaealiagtility
trackrecordsunder similarservice conditions.
Selectionof the equipmentandadoptionof a plantlayoutto ensureeaseof maintenance.
Strict compliance with approved and proven quality assurance (QA) systemsocaedures
during different stages of the projestarting from sizing, selection afiake,shipmentstorage
(atsite),duringerection testing andcommissioning.
Proper monitoring of synchronization and recording, to ensure availability of pothergiad.
The plant instrumentation and control systdmuld be designed to ensure higfailability and
reliability of the plant to assist the operators in the safe and effmpenationof the plantwith
minimumeffort.
It shouldalsoprovidetheanalysisof thehistoricaldataandhelpin theplantmaintenanceeople
to take upthe plantandequipment on predictivenaintenance.
Systemdesign shall have intelligent protection mechanismwhich may include very fast
responsivenicroprocessaebasedelaysetc.,sothatanydisturbancdromthegrid will not cause
anydamageo the equipmenbf the SolarPowerPlant.

Thebasicanddetailedengineeringf theplantshallaimatachievinghigh standardsfoperational

performanceespeciallyconsideringollowing:

SPV power plant should be designed to opesatisfactorily in synchronization witthe grid
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within permissiblelimits of high voltage and frequencyfluctuation conditions. It is also
extremelyimportantto safeguardhe systemduring major disturbancesinternaland external
surgeconditionswhile ensuringsafeoperation otheplant.

2.2 Fixedtilt / Seasondlt / Singleaxis trackingdof SPVarrays.
2.3 Shadowfreeplantlayoutto ensuraninimumlossesn generatiorduringthedaytime.

2.4 Higher system voltage and lower current options to be followedriomise ohmidosses.

2.5 Selection of PCUs with proven reliability and minimum downtime. Ready availability of
requisitespares.

2.6 Careful logging of operational data / historical information from the Data Monit&ystems,
and periodical analysis of ttsame to identify any abnormal or slovdgterioratingconditions.

2.7 Thedesignedrraycapacityat STCshallbesuitablydeterminedo meettheproposeduaranteed
generation output at the point of interconnection by the contractor inichi3he contractor
shall take careof first yeardegradatioralso by installing additionaDC capacity as the CUF
calculations will not factor the firgtear degradation of thmodules.

2.8 Each component offered by the bidder shall be of established reliability. The miirgetn
reliability of each equipment shall be established by the bidder consideringgdts time
between failures and mean time to restore, such that the availabilityngdlete system is
DVVXUHG %LGGHUTV UHFRPPHQ G Dhads Bf@stabliskheédelbbiitg.D UHV VKL

2.9 Bidder shall designthe plant andequipmentin orderto have sustainedife of 25 yearsvith
minimummaintenance efforts.

2.10 The work execution planning for supply, erection, commissioning and all othervedii&dfor
SPVPowerPlantshallbesuchthatit is completedwithin stipulatedime fromthe dateof order/

LOl/ NTP,whicheveris later.

B Electrical System
1 Photovoltaic Modules (applicable for Ground Mounted and Floating)

1.1 Standardsind Codes

PhotovoltaidViodulesshallcomplywith thespecifiededitionof thefollowing standardand

codes.

Standard Description
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IEC 612151:2016
Ed.1

Terrestrial photovoltaic (PV) module®esign qualificatioand
typeapproval- Part 1:Test requirements

IEC 612151-1:2016
2021Ed.1

Terrestrial photovoltaic (PV) module®esign qualificatioand
type approval - Part1-1: Special requirementsfor
testingof crystallinesilicon photovoltaic(PV) modules

IEC 617301:2016
Ed.2

Photovoltaic(PV) modulesafetyqualification- Part1:
Requirement$or construction

IEC 617362:2016
Ed.2

Photovoltaic(PV) modulesafetyqualification- Part2:
Requirementfor testing

IEC
61701:20112020
Ed.2

Salt mist corrosion testing of photovoltaic (PV) modules
(Applicablefor coastaland marineenvironment)

IEC 62716:2013
Ed.1

Photovoltaic(PV) modules- Ammoniacorrosiontesting(if
applicable)

IEC TS 628041:2015
Ed.1

Photovoltaic(PV) modules- Test methodsfor the detectiorof
potentiatinduceddegradationt Part1: Crystallinesilicon(under
conditionsof 85°C/85% RHfor minimum 192 hours)

Indian Standards.

As perthe SolarPhotovoltaicsSystemsPevicesandComponent&oods(Requirements fo
Compulsory Registration) Order, 2017, PV Modules used igtldeconnected solar powy
projects shall beegistered with BIS and bear tBégandardVark asnotified by the Bureawf

Further, PV Modules should have beenincludedin the ALMM list as per MNRE
Approved Models and Manufacturers of Solar Photovoltaic Modules (Requireffaer
CompulsoryRegistration)Order,2019.

1.2 TechnicalRequirements

Parameter Specification
Mono-PERC144 Half Cut Cel(Peak Power
Celltype rating ofModule must not be less th&40Wp)
Module Efficiency (Frontside) 21.10 %
Open Circuit Voltage 48.90
Short Circuit Current 13.84A
Maximum Power Point Voltage 41.80V
Maximum Power Point Current 12.93A

No of Cells
Rated poweatSTC

144 (Half Cut)
No negativetolerances allowed
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Temperatureo-efficientof power

(a) Open Circuit Voltage =Y0.26 h &
E 6KRUW FLUFXLW FXUL
(c) Maximum Power =-( h &

ApplicationClassas pelEC 61730

Classll

1.3 SupplierQualificationCriteria

The PV Modules Supplier should have supplied minimum 500 MW in India in the yesests.

1.4 Componentpecifications
1.4.1 ThePV modulegylass panethallbe:

() For PV moduleswith backsheettoughenedow iron glasswith minimum thickness of

3.2mm.

(i) In case of glasglass modules, with minimum of 2 mm glass thickness onsadehit

shall be laminatedising a laminator with symmetrical structure, heatingplateson

bothsides.

(i) Theglass usedhallhave transmittancef above90%.

1.4.2  The back sheet used in the PV modules shall be of-layeeed structure durabter humid

thot conditions with prop&es of moisture barrier, elongation retenteomd UV resistance.

Thebacksheetshallhavethe followingproperties.

Parameter Value
Materialthickness . micron
Watervapourtransmissiomate < 2 g/né/day
Partialdischargdestvoltage « 1000V / 1500V
Elongationat break > 100%
Adhesionstrengthwith encapsulant > 40N/cm
Interlayeradhesiorstrength > 4N/cm

The Employer reserves the right to conduct Pressure Cooker (PC) test/ Migelgrated

StressTest(HAST) to confirmthe durability of the backsheetinacceleratedonditions.

Pressur&€ookerTestshallbe carriedout underfollowing conditions:
121 °C /100 %RH and 2 ATM pressure for 48 hours. The apparatus shall béhatich

specimen is not dipped in water but exposed to vaisbeam) while maintaining

aforementioned conditions. Necessary sensors for measurement of temppressieggand

RH shall be installedor verification.
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Foracceptance:
1. Thereshallbe no delamination omicrocracksobservedn thebacksheet.
2. The back keet shall retain 30% of the initial value (as per approved GTP) Bfdhgation

atBreak.

1.4.3  The encapsulant used for the PV modules should be polyolefin based, UV residfat
resistantn nature .No yellowing of theencapsulanivith prolongedexposurshall occur.The
encapsulanshall havehefollowing properties.

Parameter Value

Gel content > 75%
Transmittance >90%
Volumeresistivity >1x10°% FP
Peelingstrengthwith glass > 40N/cm

1.4.4 The sealant used for edge sealing of PV modslesl have excellent moistutiagress
protection with good electrical insulation (Break down voltage >15 kV/amawith good
adhesiorstrength Edgetapesfor sealingarenot allowed.

1.4.5 The module frame shall be made of anodized Aluminium, which shalldutrieélly &
chemically compatible with the structural material used for mounting the moldukes.
required to have provision for earthing to connect it to the earthing gridafidaization
thicknessshall notbe lesghan 15micron.

1.4.6  The material usetbr junction box shall be UV resistant to avoid degradation doradule
life. The degree of protection of the junction box shall be at leastMiGifnum three number
of bypass diodes and two number of IEC 62852/EN 50&2tified MC4 compatible
conneobrs with appropriatdengthof IEC 62930/EN5061&ertified 4 sq.mm copper cable
shall be provided. The cable length shall badoordanceiith thePV Modulewiring strategy
andadequat¢o ensurdghatthecablédendingradius standaris notexceeded.

1.4.7 EachPV Module shall be provided a RFID tag which is embeddednside the module
lamination and must be able to withstand harsh environmental conditions. Thea®ibiase
shall contain the following information. RFID scanner and database dhalthodules
containingthe followinginformationshallalso beprovided.

(i) Nameof themanufacturer oPV Module

(i) Nameof the Manufacturef Solarcells
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(i) Typeof cell: Mono-PERC, 540 Wp (144 Half Cut Cell)

(iv) Month andyearof the manufacturgseparatelyor solarcellsandmodule)

(v) Countryof origin (separately fosolar cells andnodule)

(vi) 1-V curvefor themodule

(vii) Peak Wattagdm, Vm and FFor themodule

(viii) UniqueSerialNo. andModel No. of themodule.

(ix) Dateandyearof obtaininglEC PV modulequalificationcertificate

(x) Nameof thetestlabissuinglEC certificate

(xi) Otherrelevantinformationon traceabilityof solar cells and modulesas per ISO9000

series.

15 Warranty
1.5.1 PV modules must be warranted with linear degradation rate of power output fexdept

year(maximum3%includingLID) andshallguarante®0%o0f theinitial rategpower outputt
theendof 25years.

1.5.2  The modules shall be warranted, against all material/ manufacturing defeatsranshnship
for minimumof 10years fronthe dateof supply.

1.5.3 Theabovewarrantieshallbe backedby third partyinsurance.

1.6 Approvd
1.6.1  The Contractor shall provide Guaranteed Technical Particular (GTP) datashezitl ahd

Materials (BOM) of the module that is submitted for approval along witld#tasheets of
eachcomponent. The component datasheet shall contain alhfilvenation to substantiate
the compliance for component specifications menticizu/e.

1.6.2  The Contractor shall also provide test certificates corresponding to the stameatdsed
abovealongwith completetestreportsfor the proposednodule.The testshouldhavebeen
conductedat a test laboratorycompliant with ISO 17025for testingand calibration and
accredited by an ILAC/IECEE member signatory. Laboratmegreditation certificate or
weblink along with scope of accreditation shall alscshbmitted.

1.6.3 7KH %20 SURSRVHG VKDOO EH WKH VXEVHW RIthates) VW UXFW
reports.

1.6.4  The Contractor shall submit a detailed Manufacturing Quality Plan (MQP) for thioé\e

with list of checks/tests performed during incoming material inspecpooguction,pre-
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dispatchand package.
1.6.5 The Contractorshall obtain the approvalof the proposedmodule make & model priorto

manufacturinginspection call.

1.7 Manufacturingandinspection

1.7.1  TheContractor shall inform the module manufacturing schedule to the Emplopastt5

(fifteen) working days beforthe startof proposed schedule.

1.7.2 (PSOR\HU PD\ DUUDQJH IRU LQVSHFWLRQ YLD 7KLUG 3
factorybefore the start giroposed 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 Payment towards ThirParty Agency Inspection fee shall be borne by
EPC ContractorThe Manufacturing shall start only after the clearance by the Employer
after thematerialinspection.

1.7.3  The cells used for module making shall be free from all defects like edge chimgiak@es,
printing defects, discoloration of top surface etc. Only Class A solastellbe used.

1.7.4  Themodulesshallbeuniformly laminatedvithout anylaminationdefects.

1.7.5  Current binning of modules shall be employed to limit current mismatch of mdoifilesent
colourcodes shalbe providedon the modulesaswell aspalletfor identification of different
bins. Maximum three nos. of bins will be allowed for eawdulerating.

1.7.6  Predispatchinspectionof modulesshallbe performedaspertheinspectionprotocohttached

in Annexure #A: PV Module Predispatch Inspection Protocol.

1.8 TransportationHandling,Storageandinstallation

1.8.1  Transportation, handling, storage and installation of modules shall be in accevitdatice
manufacturermanual so as not to breachwarranty conditions. The Standardperating
Procedure (SOP) for the same shall be shared by the Contractor pligpdtch.
1.8.2 Itis required to construct a temporary platform (graded) while keeping the med st
above the highest flookbvel. If the contractor scheduled/ planned to mahet modules
immediately after the receipt at site, then the module shall be keptrimonstoragearea
with properarrangement.
1.8.3 7KH PRGXOHYV VKDOO EH VWDFNHG DV SHU 4whdddalPie Q X 1D F W >
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covered with tarpaulin sheet in case the PV Modules are requiredtored at site for more
than one month. In any case, the temporary platforrkdepingthe modulesshall betreated

with anti-termitetreatment.
2 String Monitoring Unit (Applicable for Ground Mounted and Floating)

2.1 Standardsind Codes

Standard/Code Description

IEC 60529 EnclosurdngressProtection
IEC 62262 EnclosurdmpactProtection
IEC 60269 Fuse

IEC 6164331 0r EN 5053911 SurgeProtectionDevice

IEC 62852 orEN 50521 Solar cableeonnector

IEC 606952-11 Fire hazardesting

2.2 Construction

2.2.1  SMU enclosure shall be made of UV resistant, fire retardant, thermoplastic ntabet@dure
degreeof protectionshall be at leastIP66/67 and mechanicaimpactresistanceshall be at
leastlK IK10 with hinge and latch lock. Minimum size of Enclosure should be 850 x
700mm and internal temperature rise should be <10 Deg C on full Load ( Isc) as per
IEC 61439-1&2 Standard.

2.2.2  Not morethantwo stringscanbe connectedn parallelto a singleinput of SMU. Onespare
inputterminal along with connectahallbe providedfor eachSMU.

2.2.3  Every SMU input shall be provided with fuses on both positive and negative suhsebf
negativegroundedsystemfuseat positivesideonly is acceptableTheratingof the fuses shall
be selected such that it protects the modules from reverse aureglatad. Thdusesshall be
MJ397 ¥eniBrrhing toEC 602696.

2.2.4  DC switchdisconnectoof suitableratingshallbe providedat SMU outputtodisconnecboth
positiveandnegativeside simultaneously.

2.2.5 Typell surge protective device (SPD) conforming to IEC 63843 EN 5053911 shallbe
connectedetweerpositive/negative buandearth.

2.2.6  Resistance Temperature Detector (RTD) type or semiconmiypetemperatursensoshall

be providedo monitorthecabinettemperature.
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2.2.7  MC4 connectorconformingto IEC 628520r EN 50521shallbe providedat eachSMUinput.
Cablegland(doublecompressiometallic) of suitablesizefor DC cablesshalbe provided at
the SMU output.

2.2.8 UV resistant printed cable ferrules for solar cables & communication cablgsuacted/
embossediluminiumtagsfor DC cablesshall be providedat cablgerminationpoints for
identification.

2.2.9  Suitable communication interfasgall be provided to communicate the dat8@ADA. The
following parametershallbemeasuredhonitoredandmadeavailablet SCADA.

(i) Stringcurrent

(i) Bus voltage

(iii) Output current

(iv) Cabinettemperature

(v) DCdisconnectoswitchON/OFFstatus
(vi) SPDoperatingstatus

2.2.10 Galvanic Isolation to be maintained between power board and communication board of
Monitoring device for ease of Maintenance using shunt measurement technology .

2.2.11 Communication of SMU with SCADA should be Wireless, preferably AES 128 bit Encryption,
Spread spectrum Technology,Wireless Communication should have following features for
hassle free communication with refresh rate <10 sec per SMU.

a) Carrier Sense
b) Collision Detect
c) Collision Avoidance

2.3 Warranty
The SMU unit shallbewarrantedagainstall material/manufacturing defecasd

workmanshigor minimumof 2 (two) yearsfrom the dateof supply.

2.4 Tests
Routinetestsandacceptanceestsfor theassembledinit shallbe asperthe QualityAssurancdlan

(QAP) approved byhe Employer.
3 Solar and DC Cables(Applicable for Ground Mounted and Floating)

3.1 Standardsind Codes
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Cable From To Conduptor/ VoI'Fage Applicable
Insulation Rating Standard
Solar 1.1 kvDC/ | IEC 62930/ EN

Module | SMU | Copper/ XLPO

Cable* 1.5kv DC 50618/
DC Copper or 1.1 kv DC/

SMU PCU . IS 7098
Cable Aluminium/ XLPE | 1.5kV DC

* Cableusedfor moduleinterconnectiorshallalsobereferredassolar cable.

3.2 Solar cable outer sheath shall be flame retardant, UV resistant and black in $olatzable
with positivepolarity shouldhavemarkingof redline onblackoutersheath.

3.3 DC cables shall be single core, armoured, Flame Retardant Low smoke (FRL®UtENVC
sheath conforming to IS 7098. DC cable with positive polarity shouldaviingof redline
on black outesheath.

3.4 In additionto manufacturer'glentificationon cablesasperrelevantstandardfollowingmarking
shall also be provided oveutersheath.

B Cablesizeandvoltagegrade
B Word'FRNC/ ) 5/ 6 (asapplicable)at everymetre

Il Sequentiamarkingof lengthof the cablein metresat everymetre

35 Cablesshall be sized basedn the following considerationsili
Ratedcurrentof module
B Total power loss in the cables (Modules to Inverter) shall be limited to 1.5 %ohtractorshall
providepowerlosscalculations in excel sheet.
Il Shortcircuit withstandcapability

Il Deratingfactorsaccordingo laying pattern

3.6 Warranty
The cables(Solar and DC) shall be warrantedagainstall material/ manufacturing

defectsandworkmanshipgfor minimumof 1 (one)year fromthedate ofsupply.

3.7 Tests
Typetest,routinetestandacceptanceestsrequirementshallbe asper IEC 62930/EN50618
for solarcablesandlS 7098for DC cables.

3.8 Installation
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3.8.1
3.8.2

3.8.3

3.8.4

3.8.5

3.8.6

3.8.7

3.8.8

4
4.1

CableinstallationshallbeasperIS 1255.

Only terminal cablgoints shall be accepted. No cable joint to join two cable shdf be
accepted.

Solar cablesshall be provided with UV resistantprinted ferrules and DC cablesshallbe
provided with punched/ embossed aluminium tags. The marking shall benmitbrngood
qualityletterandnumberf propersizesothatthecablescanbeidentifiedeasily.

Cable terminations shall be made with properly crimped lugs and passed tbablegjtands
attheentry& exit point of the cubicles.Bimetallic lugs shall be usedforconnectingCu bus
barandAl cables owice-versa.

Solar cables, wherever exposed to direct sunlight and buried underground, sladdl be
throughDoubleWall Corrugated DWC) HDPE conduits. Thesizeof theconduior pipe shall
be selectedn the basisof 40%fill criteria.

Solar cables shall be aesthetically tied to Module Mounting Structure usingesidant
cableties suitable fooutdoorapplication.

A.C and D.C cables shall be kept in separate trenches. The horizontal and cledieelces
betweerpower anccommunicatiorcableshallnot be lessthan300mm.
CableSealingSystem

Modular multi-diametercable sealingsystemconsistingof frames,blocks and accessories
shall be installed where the underground and over ground cables @ntérave
LCR/MCR/BESS enclosures. Cable sealing system shall consist of dialtieter type peel
able blocks of different sizes to suit the various cables. It stmdinple,easyandquickto
assemble& re-assembldhe cable sealingsystem.Solidblocks shall not be usedon frame.
Frames& stayplate materialshall be of galvanizedteel and for compression, single piece
wedge with galvanized steel bolts shall leed.30% spareblocks on the frame shall be
providedfor expansionn future.Cablesealingsystemshouldhavebeentestedfor fire/ water

/smoketightness.

Power Conditioning Unit (Applicable for Ground Mounted and Floating)

Standardsind Codes

Power Conditioning Unit (PCU) shall comply with the specified edition of the following

standardsindcodes.

Standard Description
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Photovoltaic systemsPower conditionersProcedurtor

IEC 61683 Ed1 . .
measuring efficiency

Safetyof powerconverterdor use inphotovoltaicpower

IEC 621091 Ed.1 .
systems Partl: General requirements

Safetyof powerconverterdor use inphotovoltaicpower

IEC 621092 Ed. 1 . . .
systems Part2: Particular requirementsr inverters

IEC 610006-2 Ed. 2 Electromagnetic compatibility (EMG)Part 62: Generic
standards Immunity standardor industrialenvironments

IEC 610006-4 Ed. 2.1 Electromagnetic compatibility (EMG)Part 64: Generic
standards Emissionstandardor industrialenvironments

Utility -interconnected photovoltaic invertergest

IEC 62116 Ed2 . . .
procedureof islanding preventiomeasures

IEC 600682-1:2007 Environmentatesting- Part2-1: Tests- TestA: Cold

IEC 600682-2:2007 Environmentatesting- Part 22: Tests- TestB: Dry heat

Environmental testingPart 214: Tests Test N: Changef
temperature

IEC 600682-14:2009

IE 2-30:2
C 600682-30:2005 cyclic (12 h+ 12 hcycle)

Environmental testingPart 230: Tests Test Db: Dampeat,

CEA TechnicalStandardgor Connectivityto the Grid Regulations2007 with 2013and
2019 Amendment

projectsshall be registeredwvith BIS andbearthe Standard
Mark asnotified by the Bureauof Indian Standards.

As perthe SolarPhotovoltaicsSystemspPevicesandComponent$soods(Requirements fo
Compulsory Registration) Order, 2017, Inverters used in the cgmshectedsolar power

4.2 SupplierQualificationCriteria

ThelnverterSuppliershouldhavesuppliedninimum1 GW in Indiain thepasts yearsT he solar

inverter supplier shall be Class$ocal supplier as per MNRE Order dat2d8¢ Sep, 2020 on

Public Procurement (Preference to Make in India) to provid@tmchase Preference (linked

with local content) in respect of Renewable Energy Gejor.

4.3 TechnicalRequirements
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Parameter Specification

RatedAC power As perdesign

Maximuminputvoltage 1500 vV

RatedAC outputvoltage As perdesign

Tolerance omatedAC outputvoltage +/-10%

Ratedfrequency 50Hz

Operatingrequencyrange 47.5 Hzto 52 Hz

Powerfactorcontrolrange 0.9 lagto 0.9 lead

Europearefficiency Minimum 98%

Maximum lossn SleepMode 0.05%o0f ratedAC power

Total HarmonicDistortion Less tharB% at 100% load

Degreeof protection Central InverFerw_LIP 20 (Indoor)/IP 54
(Outdoor),String Inverter£lP 65

4.3.1 Therated/nameplate AC capacityof the PCUshallbe AC poweroutputof the PCUat 50°C.

4.3.2 Maximum power point tracker (MPPT) shall be integrated in the PCU to maxeneagy
drawn from the Solar PV array. The MPPT voltage window shall be sufficientenoughto
accommodatéheoutputvoltageof the PV arrayat extremetemperaturgsrevailingat site.

4.3.3 The PCU output shall always follow the grid in terms of voltage and frequencgp&hating
voltage and frequency range of the PCU shall be sufficient enougbcommodatehe
allowable grid voltagandfrequencyvariations.

4.4 Construction

441 Power Conditioning Unit (PCU) shall consist of an electronic three phase irslerigrwith
associated control, protection, filtering, measurement and data |atgyaes.

4.4.2  EveryDC input terminal of PCU shall be providedwith fuse/MCB/MCCB of appropriate
rating. OnespareDC inputterminal shall berovidedfor eachPCU.

443  Typell surge protective device (SPD) conforming to IEC 62843 EN 5053911 shallbe
connectedetweerpositive/negativebus and earth.

4.4.4  Incase externauxiliary power supply is required, UPS shall be used to anediary power

requirementof PCU. It shall havea backupstoragecapacityof 2 hours.

445  Circuit Breaker of appropriate voltage and current rating shall be provided aitingto
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isolatethe PCUfrom grid in case ofaults.

4.4.6 The PCU shall be tropicalized and the design shall be compatible with congitéagling
at site. Suitable number of exhaust fan with proper ducting shalrdxeded for cooling
keeping in mind the extreme climatic canwh of the site as pdrerecommendations @EM
to achievedesiredperformancendlife expectancy.

4.4.7  All the conducting parts of the PCU that are not intended to carry current stmdhtded
together andonnectedo dedicateaarthpitsthroughprotectiveconductoof appropriate size.
DC negative terminal shall be grounded. In case DC neggtivendingis not possible,
appropriateanti-PID device shalbe provided.

4.4.8 Dedicated communication interface shall be provided to monitor the PCUSIEADA.

4.4.9 PCU front panelshall be providedwith LCD/ LED to display all the relevantparameters
related to PCU operation and fault conditions. It shall include, blitmitegd to, thefollowing
parameters.

() DCinputpower

(i) DCinput voltage

(i) DCinputcurrent(for eachterminal)

(iv) AC outputpower

(v) AC outputvoltage(all the3 phaseandline)

(vi) AC outputcurrent(all the3 phasesindline)

(vii) Frequency

(viii) PowerFactor

In caseof outdoorPCU,PCUwithout LCD displaywith provisionfor dataaccessvemBluetoothshall

beacceptable.

4.5 OperatingModes
Operating modes of PCU shall include, but not limited to, the following modes. dppesging

modes and conditions for transition are indicative only. The Contractgoishédle the detailed
flow chart indicating the variousperating modes and conditiofes transition during detailed

engineering.

45.1  StandbyMode
The PCU shall continuouslymonitor the input DC voltageandremainon Standby

Modeuntil it reacheshe pre-setvalue.
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45.2 MPPTMode
When the input DC voltage is abothe preset value and AC grid connectioonditions are
fulfilled, the PCU shall enter intMPPT mode.

45.3 SleepMode
When the AC output power/DC input voltage decreases below theepralue forpre-set

time delay,the PCU shall switch int&leepMode.

4.6 ProtectionFeatures

ThePCUshallincludeappropriateself-protectiveandselt-diagnostideatureto protecitself and
the PV array from damage in the event of PCU component failure ompfaoameterbeyond
the 3 & 8 $afeoperatingrangedueto internalor externalcaused he selfprotective features
shall not allow signals from the PCU front panel to cabe#CUto be operatedn amanner
which may be unsafeor damaging.Faults due tomalfunctioning within the PCU, including

commutation failure, shalle cleared by thBCU protective devices.

ThePCUshallprovideprotectionagainsthefollowing type of faults, amongthers.

B DC/AC overcurrent

Il DC/AC overvoltage

Il DC reversepolarity

Il DC earthfault

Il AC under voltage

Il AC underfrequency/overfrequency
Il Islanding

Il Over temperature

Il Lightning surges

4.7 Grid SupportFunctions

4.7.1  Active powerregulation
The PCU shall be ableto limit the active power exportedto the grid basedon the sepoint
provided through PCU front control panéhe PCU shall also be able aotomatically the
limit the active power after an increase in grid frequency ab@ve set value. The ramp rate

shall be adjustable during operation and siprtafter fault. The applicability of the
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4.7.2

4.7.3

4.8

4.9
49.1

4.9.2

5

5.1

requiremenshall beasperCEA regulationandcompliance.

Reactivepowercontrol
ThePCUshallbeableto inject/absorkreactivepowerto/ from thegrid basedntheset point
provided through PCU front control panel. The same shall be perfanotethaticallywith

adjustableampratebasedn dynamicchangesn grid voltageorreactivepowerreference.

VoltageRide Through

The PCU shall remain connected to the grid during temporary dip or rise inoffade as
per the LVRT and HVRT requirements of CEA Technical Standard€onnectivity to the
Grid Regulations. The PCU shall also be able to inject reaptivweer duringthe period of
voltagedip.

Warranty
The completePowerConditioningUnit shallbe warrantedagainstall material/manufacturing

defectsandworkmanshigdor minimumof 5 (five) yearsfrom thedateofsupply.

Tests
Type Tests
The type test certificates as per the standards mentioned above should be fwbthany
ILAC/IECEE membersignatoryaccreditedl estCentresLaboratoryaccreditation certificate
or weblink along with scope of accreditation shall alssiiemitted. It is the responsibility of
the Contractor to substantiate the complianc€E# Regulations using tesg¢ports.

RoutineTests
Routinetestsandacceptancéestsshallbeasperthe Quality Assurancéd?lan(QAP)approved
by the Employer

Inverter Transformer and Auxiliary Transformer (Applicable for Ground Mounted and Floating)

Standardsind Codes

Inverter transformer and auxiliary transformer, wherever applicable, shall compilyelditest

edition ofthefollowing standards andodesncluding amendments.

Standard Description
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5.2

IS 2026,IEC 60076

Specificationof PowerTransformers

IS11171,lEC 60076

Dry-TypePowerTransformers

IS 2099,IEC 60137

Bushings foralternatevoltageabovel000V

IS 335,IEC 60296

Insulatingoil

IS 3639

FittingsandAccessorie$or PowerTransformers

IS 12063

Degreeof protection providedby enclosures

CBIP publicationno. 295

Indian Electricity rulesandotherstatutoryregulations

TechnicalRequirements

voltage

Parameters Inverter Transformer Auxiliary Transformer
VA Rating As persystendesignrequirement

: 33kV / Inverteroutput .
VoltageRatio P As persystemdesign

Duty, Service &

Continuous Solar Inverter
applicationandconverter

Continuous application

Application Duty (Outdoor) (Outdoor/Indoor)
Winding As pfer system design 5
requirement
Frequency 50Hz 50Hz
Nos. ofPhase 3 3
Vector Group & As per system/inverter Dyn11
Neutralearthing manufacturerequirement
Cooling ONAN ONAN/ AN

Tap Changer

OCTC, No.of stepsshallbeasper

systenrequirement

Impedancet 75°C

As per Inverter Manufacturer
requirement

As per system
requirement

PermissibleTemperatureise overanambientof 50°C (irrespectiveof tap)

Top Ol

50°C

As perlIS/IEC

Winding

55°C

As perlS/IEC
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5.3
531

5.3.2

5.3.3

5.3.4

SC withstand time

(thermal) 2 second ? second

Short Circuit Apparent As persystenrequirement

power

Termination As persystenrequirement

Bushing rating, 36kV #porcelainbushings As per the system
Insulationclass 1.1 kV +epoxvbushings requirement
(Winding & bushing) ' =Py X |

Noiselevel As perNEMA TR-1

Continuous operation at rated MVA on any tap wititage
variation of +/3%, also transformer shall lbapableof being
loadedin accordancevith IEC 600767

LoadingCapability

Not to exceed 1.9 Wb/sg.m. at any tap position witimbined
frequency and voltage variation from ratedr¥fio by 10%
corresponding to the tap. Transformer sklath withstand
following over fluxing conditions due tcombinedvoltage
andfrequency fluctuations:

a) 110%for continuougating

b) 125%for atleastoneminute

c) 140%for atleastfive secondsBiddershallfurnish over
fluxing characteristizipto 150%

Flux density

Air Clearance As perCBIP

Construction
The transformershall be providedwith conventionalsingle compartmenionservatawith
prismatic toughenedlassoil gauge.The top of the conservator shall bennected to the
atmosphere through indicating type cobalt free silica gel breaittetransparent enclosure.
Silica gel shall be isolated from atmosphere by arsedl. Inverter transformers shall be
provided with Magnetic Oil Gauge (MOG) witbw oil level alarmcontact.
It is theresponsibilityof the Contractorto ensurahattheinvertertransformeicomplywith all
therequirementsf inverterprovided bytheinvertermanufacturer.
Inverter Transformershall be designedfor at least5% total harmonicdistortion (THD)to
withstanddistortiongeneratedy theinverteraswell aspossibleoutsideharmonicdrom the
network.

Thetransformeshallbesuitablefor continuousperatiorwith afrequencyvariatiorof + 2.5%
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from nominalfrequencyof 50 Hz without exceedinghe specifiedtemperatureise.

5.3.5 Inverter Transformer shall have shield winding between LV & wMdings. Each LV
winding mustbecapableof handlingnon-sinusoidaloltagewith voltagegradientaspecified
by the inverter manufacturer Also, shield winding shall be taken out from tank through
shieldbushingandthe sameshallbebroughtdownto the bottomof thetank usingcopperflat
andsupportinsulatorfor independengjrounding.

5.3.6  Neutralbushingof Inverterduty transformershall be broughtoutsidethe tank for thetesting
purposelt shall be coveredwith MS sheetand a sticker 3) Rtestingpurposenly. Do not

HDUWK”™ 1HXWUDO EXVKLQJ RI DX[LOLDtHatanktdDe@riing.U PHU VK

5.3.7 Invertertransformeshallhavel50mmdialtypeQOil Temperaturéndicator(OTI) and/Vinding
Temperaturéndicator(WTI) with alarmandtrip contactsAll indicatorsshalhave accuracy
of 1.5%. For inverter transformers, WTI shall be provided for allxtimelings.

5.3.8  The radiators shall be detachable type, mounted on the tank with shut off v qoint
of connection to the tank, liftalong with drain plug/ valve at the bott@mdair release plug
atthe top.

5.3.9  Marshalling Box shall be of sheet steel, dust and vermin proof provided with figigarg
and thermostaticallycontrolled spaceheaters.The degreeof protection shallbe IP 55.
MarshallingBox of all transformershallbe preferablyTankMounted.Onedummy terminal
block in between each trip wire terminal shall be provided. At [t spare terminals shall
be provided on each panel. The gasket used shallixppfenegubber. Wiring scheme (TB
details) shall be engraved in a stainlselplate with viewable font size and the same shall
be fixed inside the Marshalling Bajoor.

5.3.10 Buchholzrelay, double float type with alarm and trip contacts,along with suitable gas
collectingarrangemenshall be provided.

5.3.11 Inverter transformer shall be provided with spring operated Pressure Relief Dveitficip
contacts)with suitabledischargearrangementor oil. For Auxiliary transformersdiaphragm
type explosion venshallbe provided.

5.3.12 Filter valve at top the tank and drain cum sampling valve at bottom of the tankshall
provided.

5.3.13 All externalsurfaceof thetransformeshallbe paintedwith two coatsof epoxybasegaintof

colourshadeRAL 7032.Internalsurfaceof cableboxesandmarshallingboxshall be painted
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with epoxy enamel white paint. The minimum dry film thickn@BT) shall bel0OOmicrons.
5.3.14 LV and HV cable box shall be provided with disconnecting chamber to facilitate the

movemenbf transformer withoudisturbingcablebox andtermination.

5.3.15 Air releaselug,bi-directionalwheel/skidscoverlifting eyestransformelifting lugsjacking
pads, towing holes, core and winding lifting lugs, inspection cover, ratiagg, valve
schedule plate, accessoraawd terminal marking plates, two nos.eairthingterminalsshall
be provided.

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

5.3.17 Theaccessorielistedaboveareindicativeonly. Accessoriesvhich arenot mertioned above
but required for satisfactory operation of the transformersleeenedo beincludedin the
contractwithout extra charges.

5.3.18 Fire-protectionfor invertertransformershall be providedin accordanceavith relevanCEA
regulations aamended timéo time.

5.4 Dry TypeAuxiliary Transformer

5.4.1  Transformer shall be cast resin encapsulated dry type transformer, maderofledigrain
oriented silicon steel laminations of M4 grade or better. Winding conductorshall be
electrolyticgradeCopper/Aluminiumandinsulationshallbe Clas$- or better.

5.4.2  The transformers shall be housed in a metal protective housing, having a degoteabion
of IP-23 suitable for indoor installation. The enclosure shall be providigd suitable
hardware and accessoriesquired for satisfactory operation of timnsformerper the
relevantstandard.

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

manufacturinglefectsand workmanship.

5.6 Testingand Inspection

5.6.1 Type TestandSpecialTests
The following type test and special test reports shall be submitted during detajiedering.

Thetestsshouldhavebeenconducteanasimilartransformeby NABL accreditedaboratory.

5.6.1.1 TypeTests
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5.6.1.2

5.6.1.3

5.6.2

(i) Lightning impulseg(Full & ChoppedNave)testonwindingsasperlEC 600763
/1S 20263

TemperaturdRisetestat a tap correspondingo maximumlossesasper IEC600762/ 1S 2026

2
SpecialTests
(i) Measurementf zerasequencémpedanceasperlEC 600761/ 1S 20261
(i) Measurementf harmonics oho-loadcurrentasperlEC 600761/ 1S 20261
(i) Measurement adicoustic noiséevelasperNEMA TR-1
(iv) Shortcircuit withstandtestasperlEC 600765/ 1S 20265

In casethe contractoris not ableto submitthe testreportsduring detailedengineeringthe
contractorshall submitthe reportsof type/speciatestseitheconductedoy NABL accredited

laboratoryor withessedy Employer.

TypeandSpeciakestsarenotrequiredor auxiliarytransformersf ratingincludinglOOkVA
andbelow.However auxiliarytransformeshallhaveminimum3-starBEEratingasper BIS
guidelines.

RoutineTests

Eachcompletedransformershall be subjectedo following routinetestsas per thdatest

edition ofIEC 60076 /IS 2026 unlesspecifiedotherwise.

() Measuremenof winding resistanceat eachtap

(i) Measurement ofoltageratio betweerHV andLV windings at eackap
(i) Checkof vectorgroup

(iv) Measurement of nthadlossandno-loadcurrent

(v) Measurement of shedircuit impedancandloadloss

(vi) Magneticbalance tesaisper CBIP manual publicatiomo. 295
(vii) Separatsourcevoltagewithstandtest

(viii) Inducedovervoltagewithstandtest

(ix) Measurementf insulationresistance

(x) Marshallingboxfunctionaltest

(xi) IR Measuremenon wiring of marshallingoox

(xii) Breakdownvoltagetestontransformeil asper|S 335

(xiii) Oil leakagaeston completelyassembledransformeialongwith radiators
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5.6.3 Testsat Site

After erectionatsite alltransformer(s¥hall besubjectedo thefollowing tests.

(i) Measurement ofoltageratio
(i) Checkof vectorgroup

(i) Magneticbalanceest
(iv) Measurementf insulationresistance

(v) Breakdowrnvoltagetestontransformer oil

In casethe equipments not found asper the requirement®f the TechnicalSpecificationsof
NIT, all expensesncurred during site testingwill be to the & R Q W U BdedvriRaddthe

equipmenshallbereplacedoy him atfreeof cost.
6 HT Switchgear (Applicable for Ground Mounted and Floating)

6.1 Standardsind Codes

All equipment provided under HT switchgear shall comply with latest editionsraaddments

of therelevantlEC standardandl|S codes.n particular,the switchgeashall comply with the

following standardsindcodes.

Standard/Code Description

IS/IEC 622711 High YOItgge Switchgear and Control gedtart 1: Common
Specifications

IS/IEC 62271100 H!gh yOItage Switchgear and Control gedtart 100: AC
Circuit Breakers

IS/IEC 62271102 H!gh Voltage SWItCth’c"tl’ and Qontrol gedtart 102: AC
Disconnectorand Earthing Switches
High Voltage Switchgear and Control gedtart 200: AC

ISNEC6227F200 | \etal Enclosed Switchgear and Control gear for Rated
Voltages Above kV and Up toandincluding 52kV

IEC 61869 InstrumentTransformers

IS 3231 Electricalrelaysfor powersystemsrotection

IEC 60255 Measuringrelaysandprotectionequipment

IEC 61850 Commur.1|cat|ometworksandsystemsfor powerutility
automation
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6.2

IEC 611313 Programmableontrollers- Part3: Programmindanguages
IS 9385 High voltagefuses
Indoor post insulators of organic material for systems natminal
IS 9431 voltagesgreaterthan1000 Vupto andincluding 300
kv
IEC 600994 Surge arrestersPart 4: Metaloxide surge arresters withgaips
for A.C. systems
IS 30703 Lightning Arresters for Alternating Current Systeni®art 3:
Metal Oxide LightningArrestersWithout Gaps
Electricity metering equipment (A.C.)General requirementssts
IEC 6205211 . . .
andtestconditions- Part11: Meteringequipment
IEC 62053 Electricity meteringequipmen{A.C.) - Particularequirements
IS 14697 AC StaticTransformer Operated Watthour and Vaur
Meters,Class 0.2%nd0.5S

TechnicalParameters

Parameter Specification
SystemParameters

Highestsystenvoltage 36 kV
Ratedsystem voltage 33 kV
Ratedfrequency 50Hz
Number ofphases 3
Powerfrequencywithstandvoltage 70kV (r.m.s.)

Lightningimpulsewithstandvoltage

170 kV (peak)

Systentault current

As persystenrequirement

Circuit Breaker

Type

Vacuum type

Operatingduty cycle

O #0.3sec+CO +3min +CO

Shortcircuit breakingcurrent

As persystenrequirement

Shortcircuit makingcurrent

2.5timesS.C.breakingcurrent

Restrike performancelass

C2
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Mechanicakendurancelass M1

Current Transformer

0.2 for metering (0.2s for metering at

A | i [
ccuracyclass outgoingfeeder) 5P20for protection

RatedVA burden As perrequirement

Insulation class Class F

Voltage Transformer

Accuracyclass 0.2for metering,3Pfor protection
RatedVA burden As perrequirement

Insulation class Class F

6.3 SwitchgealPanel

6.3.1 The switchgear panel shall heee standing, floor mounted, single front, single fidty
compartmentalized, metal enclosed construction. Each panel shall have separate
compartments for circuit breaker, bus bars, cable termination and awitanrty

6.3.2  The circuit breakers shall bmounted on horizontally withdrawable trucks wititking
facility in SERVICEand TEST positions.

6.3.3  The panelenclosureshall be constructedvith CRCA steel/Aluzincsheet.Thethickness of
load bearing members shall be minimum 3 mm and that ofaambearng membersshall
be minimum2 mm.

6.3.4  All surfaces shall be painted with two coats of epbaged paint of colour shaBL 7032.
Theminimumdry film thicknesgDFT) shall be1l00microns.

6.3.5  Thecircuit breakerandauxiliary circuit compartmentgrovidedon the front side shalhave
separate concealed hinged doors. Cable and bus bar compartments povitedear side
shall have separate bolted covers. All doors and covers shalprivaded with
neoprene/synthetitibbergasket$o prevententryof verminanddust.

6.3.6  Pressureelief deviceshallbeprovidedin eachhigh voltagecompartmenof a paneto safely
vent the gases in the event of internal arc. -8#abushing arrangemershall be provided
betweerthe breakercompartmenandbusbar/cablecompartmentso preventtransfer ofarc
from onecompartmento other.

6.3.7  Automatic safety shutters shall be provided to cover up the fixed high voltatgcts ortbus
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barandcablesides wherhetruckis movedto TEST position.

6.3.8  Degree of protection shall not be lesarithP 5X for auxiliary circuit compartmendowever,
for remaining compartments it shall not be less than IP 4X. For oupdomis,degreeof
protection shalhot belessthanIP 55.

6.3.9  Mechanical /Electrical interlocks shall be provided to prewasmitoperation and iparticular
to ensurehefollowing.

() Thebreaker shalbbeoperatednly if it isin SERVICEor TEST position.

(i) Movementof the breaketruck between SERVICENd TESTpositionsshallbepossible
onlyif the breakeis OFF.

(iii) It shallbe possibleto openthedooronly whenthe breaker isn TEST position.

6.3.10 Panelshallbeprovidedwith local busbar protection.
6.3.11 Each switchgear panel shall be provided with thermostatically controlled beaters,

separatelyfor breaker cableandbusbar compartmentsto preventcondensation within the
compartment. The space heater shall be connected td, ZMHz,singlephase AC supply
throughsuitable switclandfuse.

6.3.12 240V, 5A, SPN industrial sockeutlet with ON/OFF switch shall be provideddach panel.

6.3.13 Eachpanelshallbeprovidedwith LED lampratedfor 240V, 50 Hz, singlephaseACsupply
for interior illumination controlled byloorswitch.

6.3.14 Gapless, metabxide surge arrestors shall be provided between line and eadhbla
compartmenof the switchgeapanel.

6.3.15 Suitablelifting hooksshallbe providedfor eachpanel.

6.4 Circuit Breakers

6.4.1  Circuit breakersshall be of vacuumtype. It shall compriseof threeseparatédenticakingle
pole units operatedthrough the common shaft and shall be fullyinterchangeablboth
electricallyandmechanically.

6.4.2  The circuit breaker operating mechanism shall be based on motor operatedisargigg
andit shall bere-strike free, trip free both electricallyand mechanically withantipumping
feature.

6.4.3  The ratectontrol voltage of the spring charging motor shall be 110 VDC/230 \@asing
coil shall operate at all values of voltages between 85% and 110% oYoiesgk. Opening

coil shall operate correctly under all operating conditions o€iticelit breaker p to the rated
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breaking capacity and at all values of supply voltagfeveen 70%and110%of ratedvoltage.
6.4.4  The spring charging motor shall have adequate thermal rating such that consiegioeisce
of the closingandopeningoperationds possibleaslong aspowersupplys available to the
motor. It shall also be possible to charge the spring manuallglasd the breaker in the
event of failure of motor / control supply to motor. Operdiamudle shall be provided for
charging the operating mechanisnitek failure of control supplyto the motor,oneopen
closeopenoperatiorshallbepossiblewith theenergy contained ithe operatingmechanism.
6.4.5  The motor rating shall be such that it requires not more than 30 seconds &tafgiing of
the closingspring. Closing action of the circuit breaker shall comptkesopening spring
ready for tripping. When closing springs are discharged elivsingthe breaker they shall

be automatically chargddr thennextoperation.

6.4.6  Mechanical indicators shall lgrovided to indicate OPEN/CLOSED positions of tireuit
breaker and CHARGED/ DISCHARGED positions of the closing spring.oparation
counter shall also be provided. These indicators and counter shadiiide fromthe panel

front doorwithout openingit.

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

static or electromechanical type. The relays shall be flush mounted orfrpanelith
connectiongrom the inside.

6.5.2  Therelaysshallbecapablef operatingcontinuoushbetweerB0 +120%of auxiliaryoltage.

6.5.3  All numerical relays shall have adequate number of freely configurable, opigayed,
Binary Inputs(BI) and potentiafree Binary Outputs(BO).

6.5.4  All numerical relays shall have minimufour no. of current inputs, three for phaserent
andonefor earthcurrent,suitablefor CT secondargurrentof 1A. Thecurreninputs shall be
compatible with both residual connected CT and Core BalancéCBCT). In addition,
numerical relay in maimutgoing feeder shall have three no.voftageinputsfor Under
Voltage/Oven/oltage protection.

6.5.5 $00 , 29V VKDOO KDYH JDOYDQLF LVRODWLRSitchggDORJ LQ.
surgesand harmonics.

6.5.6  Making, breaking and continuous capacitytio# relay contacts shall be adequatteughfor

the circuitsin which theyareused.
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6.5.7

6.5.8

6.5.9

6.5.10

6.5.11

6.5.12

6.5.13

6.5.14

The numerical relay shall have the following protection functions with at least two
independent protection setting groups. The protection functions shall be sel&ctabéay

of theIEC characteristicurves.

() Definitetime (DT) phaseovercurrent protection

(i) InverseDefinite Minimum Time (IDMT) phaseovercurrentprotection

(i) Definitetime (DT) earthfault currentprotection

(iv) InverseDefinite Minimum Time (IDMT) earthfault currentprotection

(v) UnderVoltageprotection

(vi) OverVoltageprotection

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

() Buchholz alarn®& trip

(i) Oil Temperaturéndicator (OTl)alarmé& trip

(i) Winding Temperaturéndicator(WTI) alarm &trip

(iv) PressurdreliefValve (PRV) trip

(v) MagneticOil Gauge(MOG) alarm

All numerical relays shall have provision for measurementand storage of electrical

parametersuchasvoltage, currentirequencyactivepower,reactivepower etc.

Thenumericalelayshallbeableto recordfaultsandeventsn nonvolatile memory.

(i) Fault record+At least 5 recent faults including the protection function operapedating
phase(s)yoltages and@urrentsalongwith dateandtime stamp.

(i) Eventrecord At least200eventswith dateandtime stamp.

The numerical relay shall have trip circuit supervision facility to monitor the cioceéker
trip circuit both in pretrip and postrip conditions. The relay shall also bbleto provide
circuit breakemonitoring,CT and VT supervision.

The numerical relay shall have sdifignostic feature with separate output confact
indication of anyinternal relayfailure.

The numerical relay shall have R32/RS485/R345/USB ports on fronside for local
communication with PC and on rear side for remote communication to SE€ysDin.

The numerical relay shall have feature for time synchronization through the S&/AR¥n
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/ networking.

6.5.15 The numerical relay shall be provided with backlit alpimaeric LCD to accesgrotection
settings, measurement parameters, fault and event records. Readeacces$o protection
settings shall bpasswordrotected.

6.6 InstrumenfTransformers

6.6.1 Instrument transformers shall be completely encapsulated cast tygs, suitablefor
continuousoperationat the ambienttemperaturegrevailing inside the switchgeaenclosure,
whentheswitchgeais operatingatits ratedloadandthe outsideambientemperature i80°C.

6.6.2  Polarity marks shall indelibly be marked each instrument transformer and at thad
terminalsattheassociated terminal block.

6.6.3  Voltage transformers shall be single phase units. Bus voltage transformers sloaitben
aseparate panel on withdrawalieck.

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) tshall

provided withits supervision facility.

6.7 Earthing
6.7.1  An earth bus made of copper shall be provided throughout the length of theltzduadi be

bolted to the framework of each panel and brazed to each breaker eantkaatpar.

6.7.2  The earth bus shall have sufficient cross section to carry maximum fault cwiteotit
exceedingheallowable temperatungse.

6.7.3  All non-current carryingonductors of the panel shall be connected to the earthllbjoénts
to theearthbusshallbe madethroughatleasttwo bolts.Hingeddoorsshalbe earthedhrough
flexible earthingbraid of adequaterosssection.Suitableprovision shall be providedt each

HQG RI WKH HDUWK EXV |IRBarthBoQdQdtoF WLRQ ZLWK 2ZQHUTV

6.7.4  Positive earthing of the breaker truck and frame shall be maintained when it oinrtbeted
positionandin all otherpositionswhilst theauxiliary circuitsarenottotallydisconnected.

6.7.5  All metalliccase®f relays,instrumentandotherpaneimountecequipmenshallbeconnected
to earthbusby independentopperwires of sizenot lessthan2.5 sg. mmwith greencolour
insulation.

6.7.6  Instrumenttransformersecondaryneutral point shall be earthedat one place only onthe

terminalblock. Suchearthingshallbe madethroughlinks sothatearthingof onecircuit may
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6.7.7

6.7.8

6.8
6.8.1

6.8.2

6.8.3

6.8.4

6.8.5

6.9
6.9.1

6.9.2

beremovedwithout disturbinghe earthingf othercircuits.

Separateearthingtrucks shall be providedfor earthingof busbarsand incoming/outgoing

feeders. The trucks shall have voltage transformer to indpratencef voltageprior to

earthing.An audiblealarmshallalsobeprovidedin casef voltage on the earthing terminal.

Integral earth switches magiso be considerethsteadof earthingtrucks. The earthing

truck/switch shall have short circuit withstandcapability equal tothat of the associated

switchgear panel.

Theinterlocksshallbe providedto ensurehefollowing.

(i) Itis not possible toackin the earthing truck/close the earthing switch whebrieker
truckis in SERVICE position.

(i) Itis not possible to raein the breaker truck into SERVICE position whesarthingtruck

is connected/earthing switdhin closed position.

Bus bar

Bus bar shall be madeof copperor aluminiumwith uniform crosssectionthroughoutheir
length. They shall be adequately supported on insulators to withstand electdcal
mechanicastresseslueto specifiedshortcircuit current.

All busbargjoints shallbethoroughlycleanedaindantioxidegreaseshallbeappliedPlainand
spring washersshall be providedto ensuregood contactsat the joints andaps. Wherever
aluminium to copper connections are required, suitable bimetaliicectors oclamps shall
beused.

Bus bars shall be provided with heat shrinkable sleeves of suitable insulatichrdagsout
theirlengthwith propercolourcoding.All busbarjoints andtapsshallbeshrouded.

Bus bar supportinsulatorsshall be madeof northygroscopic,arc andtrack resistanthigh
strength material suitable to withstand stresses due to over voltage ararshitturrent.
The Contractor shall submit busbar sizing calculation for specified continuogsatime

currentratingsduring detailecengineering.

Measuringnstruments

All the measuringinstrumentsshall be digital, flush mounting type with communication
facility.

All feeders except main outgoing feeder shall be provided with digital fulictiorMeter
(MFM). Tri Vector Meter (TVM) shall be providedfor the main outgoingfeede(in the HT
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Panel) Accuracyclassof MFM shallbe 0.2 andthatof TVM shallbe0.2S.
6.9.3  Measuringnstruments shathaveprovisionto displaythefollowing parameters.
() Line andphasevoltages
(i) Line andphasecurrents
(iii) Active power, Reactivpower,Apparentpower
(iv) Frequency
(v) Power factor
(vi) TotalHarmonicDistortion(THD)

6.10 Wiring andTerminalblocks

6.10.1 All internalwiring shallbedonewith 650V grade,1.5sq.mm.PVCinsulatedstrandetlexible
coppewire. For CT secondargircuits,2.5sq.mmcopperwire shallbeused.

6.10.2 Wire terminationsshall be madewith solderlescrimping type tinned copperlugs,

Which shall firmly grip the conductor. Insulation sleeves shall be provided at alitee
terminations.

6.10.3 Printedidentification ferrules, marked to correspond with panel wiring diagram bkeall
provided at both ends of each wire. The ferrules shall be firmly located onvgacto that
they cannot move or turn freely on the wire. Wire identification shatldmein accordance
with IS 11353.

6.10.4 The Contractor shall be solely responsible for the completeness and correcthesgaral
wiring andfor the properfunctioning ofthe connectecquipment.

6.10.5 All internal wiring to be connected to the external equipment seatiinate onterminal
blocks. Terminal blocks shall be rated for 650 V, 10 A and made of indammable
material.

6.10.6 CT and VT secondary circuits shall be terminated on stud typedisoannectingerminal
blocks.

6.10.7 At least 10% spare terminals shall beyided on each panel and these sparminals shall

be distributedn all terminal blocks.

6.11 Warranty
The HT panelunit shall be warrantedfor minimum of 2 (two) yearsagainstall material/

manufacturinglefectsand workmanship.

6.12 TestingandInspection
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6.12.1 TypeTests

The switchgear panel shall be of type tested design. The following type test stadilte

submittedduring detailedengineeringThe testsshouldhavebeenconductedon the similar

equipmenby NABL accreditedaboratory.

Test Standard Relevant|EC
Clause

SwitchgearPanel

Dielectrictests

Power frequencyoltagetest IEC 62271200 6.2.6.1

Lightningimpulsevoltagetest IEC 62271200 6.2.6.2

Qlelgctrlc tests on auxiliary and control IEC 62271200 6.2.10

circuits

Me.asu.rem.ent dheresistancef the IEC 62271200 6.4.1

main circuit

Temperaturgisetests IEC 62271200 6.5

Shor’etlme withstand current and peak IEC 62271200 6.6

withstandcurrenttests

Verification of the IP coding IEC 62272200 6.7.1

Ver|f|c_qt|on of makingandbreaking IEC 62271200 6.101

capacities

Mechanicabperationest IEC 62271200 6.102

Internalarctest IEC 62272200 6.106

Circuit Breaker

Mechanical operation test at ambient air IEC 62271100 6.101.2

temperaturéM2 Class)

Basicshortcircuit testduties IEC 62271100 6.106

Relays

Vibrationtests IEC 6025521-1

Shock and bumgests IEC 6025521-2

Seismictests IEC 6025521-3

EIec'Fromagnetlcompatlb|||ty IEC 6025526

requirements
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Productsafetyrequirements IEC 6025527
Commonrequirements IEC 602551
) ] Relevant parts of
Functionalrequirements IEC 60255100
series

Current Transformers

Temperaturgisetest IEC 618692 7.2.2
Ilorrr}a]u;;t;/:)r:i]g;swnhstand test on IEC 618692 793
Testsfor accuracy IEC 618692 7.2.6
Shorttime currenttests IEC 618692 7.2.201
Voltage Transformer

Temperaturgisetest IEC 618693 7.2.2
Ilorrr}a]u;;t;/:)r:i]g;swnhstand test on IEC 618693 793
Testfor accuracy IEC 618693 7.2.6
Shortcircuit withstandcapabilitytest IEC 618693 7.2.301

In casethe contractoris not ableto submitthe testreportsduring detailedengineeringthe

contractorshall submitthe reportsof type/speciatestseitheiconductedoy NABL accredited

laboratoryor withnessedy Employer.

6.12.2 RoutineTests

Routinetestsandacceptancéestsshallbeasperthe Quality AssurancéPlan(QAP)approved

by the Employer.
7 AC Cables(Applicable for Ground Mounted and Floating)

7.1 Standardsind Codes

All AC Cablesshall conformto thefollowing standardeindcodes.

CrosslinkedoolyethylenansulatedPVC sheatheaablesPart1: For
IS 7098

working voltageupto and including 1100 V
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Crosslinked Polyethylene Insulated Thermoplastics Sheathed afifs

IS 7098 for Working Voltagedrom 3.3kV upto and Including 3&V

7.2 All AC cables shall be flame retardant, low smoke (FRLS) type designed to witretand
mechanicalglectricalandthermalstresseslevelopundersteadystateand transientoperating
conditions.

7.3 Only terminal cablejoints shall be acceptedNo cablejoint to join two cable endsshallbe
accepted. However, cable joints may be allowed if the route length is morenthamum
availabledrumlength subjecto (P S O R \dpprdivel.

7.4 In additionto manufacturer'glentificationon cablesasperrelevantstandardfollowingmarking
shall also be provided oveutersheath.

B Cablesizeandvoltagegradelll
Word )5/ 6dfeverymetre

Il Sequentiamarkingof lengthof the cablein metresat everymetre

7.5 Cablesshall be sized basedon the following considerationsill
Ratedcurrentthe equipment
B Totalpowerlossin LT cable(frominverterto invertertransformeryhallbelimitedto 0.5%.
For HT cables (from inverter transformer to plant taKepoint), totalpower lossshall be
limited to 0.5%. The Contactor shall provide power lesisulationsn excel sheet.

Il Shortcircuit withstandcapabilityasperdesignfor 1s.
[ Deratingfactorsaccordingo laying pattern

7.6 Warranty
All cablesshallbewarrantedor minimumof 1 (one)yearagainstall material/

manufacturinglefectsand workmanship.

7.7 Testing
Typeroutineandacceptancéestsrequirementshallbeasperrelevantstandardsorall cable

sizes.

7.8 Installation
7.8.1 CableinstallationshallbeasperIS 1255.
7.8.2  Cableswithin transformeryard and switchyardshall be laid throughRCC cabletrenchwith

supports.
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7.8.3  Cable terminations shall be made with properly crimped lugs and passed ttabiegands

attheentry& exit point of the cubicles.Bimetallic lugs shall be usedforconnectingCu bus

barand Alcables owvice-versa.

7.8.4  All AC cablesshallbe providedwith punched/embosseduminiumtags.Themarkingshall

bedonewith goodquality letterandnumbersof propersizesothatthecablescan bedentified

easily.

8 Auxiliary Supply System(Applicable for Ground Mounted and Floating)

8.1 Scheme for Auxiliary supply system shall be submitted by contractor during detailed

engineeringor theapproval by Employer.

8.2 It shall mainly comprise of auxiliary transformer, AC distributimard(s) (ACDB)Battery &

battery charger system, emergency lighting network, Uninterrupted psawmaly (UPS),

distributioncables andnetering& protectivedevices.

8.3  Auxiliary system shall be provided with two independent sources for reliable auxitemsr

supply.

8.4 Following consideratiorshall be takeninto accountwhile sizingthe auxiliary transformer:

B 20%futureloadmarginill

20% desigmmargin

Il Total connectedoadat 0.8 powerfactor

AC Combiner Box
8.5 Standards and Codes

Standard/Code | Description

IEC 60529 Enclosurdéngressprotection
IEC 62262 Enclosurampact protection
IEC 61643 Surgeprotection

IEC 60269 Fuse

IEC 609472 Circuit Breaker

8.6 Construction

8.6.1 Enclosure shall be made of UV resistant, fire retardant, thermophaatirial. Enclosure
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8.6.2

8.6.3

8.6.4

8.6.5

8.6.6

8.7
8.7.1

8.8
8.8.1

8.8.2

8.9

9

degree oprotection shall be déast IP 65and mechanical impacgsistancehall be ateast
IKO7.

Bus bar shall be made of copper and of sufficient cross section to carry masjpeusting
current without exceeding the allowable mrature rise. The Contracthrallsubmitbus bar
sizingcalculation duringletailed engineering.

Fuse/MCB/MCCB of suitable rating conforming to relevant IEC standards shailbbieled
at eachinput of the combinerbox.

Moulded Case Circuit Break@MCCB) of suitable rating conforming to IEC 6092%hallbe
providedattheoutputof combiner boxXor protectionandisolation.

Type-ll surge protection device (SPD) conforming to IEC 61643 shall be conrestieden
all thethree phaseand Earth.

Double compression metallic cable gland of suitable size shall be provided fonpotand

output cables.

Warranty
AC CombinerBox unitshallbewarrantedor minimumof 1 (One)yearfrom thedateof supply

againsiall material/manufacturinglefectsandworkmanship.

Approval

Documents/Drawings

(i) GuaranteedechnicalParticularfGTP)Datasheet

(i) Bill of Materials alongvith thedatasheebf eachcomponent
(iii) GeneralArrangemen{GA) drawing

(iv) Busbarsizingcalculation

(v) Quality Assuranceé’lan(QAP)

TestCertificates/Reports
(i) Test certificatesf fuse/MCB/MCCBandSPD

(i) Enclosurengressprotectionandimpactprotectiontest certificates
Tests
Routine tests and acceptance tests for the assembled unit shall be a@uealitthe

AssurancéPlan (QAP) approveldy the Employer.

LT Switchgear(Applicable for Ground Mounted and Floating)

35 MW (AC) Solar PV Power
Plant (Cumulative) at 3 Areas Tender No. 64|Page
of WCL |




Bharat Coking Coal Limited

Design, Engineerind?rocurement and Supply, Construction, Erection, Testing ar
Commissionig of Solar PV Power Plant at8ferent Areas of WCL at Nagpur Regiel
along with Erection, Installation, Testing and Commissioning of Transmission Sy
from project sites to injection point and Comprehensive O&M of the plant and tk

associated transmission system for 10 Yeare#fter.

9.1

9.2

Standardsind Codes

All equipment provided under LT switchgear shall comply with latest revisions and

amendment®f the relevantlEC standardsand IS codes.In particular,the switchgeashall

complywith thefollowing standardsindcodes.

Standard/Code | Description

IS/IEC 614391 Low-voltage switchgear and control gear assembliart 1:
Generakules

IS/IEC 614392 Loyv-voltage switchgear and controll gear assemblirat2:Power
switchgeamndcontrolgear assemblies

IEC 609471 Low-voltageswitchgeamlandcontrolgear- Part1: Generakules

IEC 609472 Low-Voltage SwitchgeamandControlgear:Circuit Breakers
Low voltage switchgear and control gear: Pagvtches,

IEC 609473 . . . o .
disconnectorsswitch-disconnectorandfusecombinationunits
Low-voltageswitchgeamndcontrolgear- Part 41: Contactors

IEC 6094 74-1 and motorstarters: Electromechanical contactors and metor
starters
Low-voltageswitchgear and control geaPart 51: Controtircuit

IEC 6094 75-1 devices and switching elemenrlectromechanicabntrolcircuit
devices

IEC 6205211 Electricity m(.aFerlng equipment (e.t.e.ysen.eral requirementssts
andtestconditions- Part11: Meteringequipment
Polyvinyl chloride insulated unsheathadd sheathed cablesirds

IS 694 with rigid and flexible conductor for rated voltagaegp tcand
including450/750V

IEC 61869 InstrumentTransformers

IS 3043 Codeof practicefor earthing

IEC 60255 Measurlng relays and protection equipmeart 1: Common
requirements

TechnicalParameters

SystemDetails
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Ratedsystem voltage

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

Digital Multifunctional Meter (MFM)

Accuracyclass

0.5 clasdor main distribution board at main
controlroom and).5class for DBatinverter
room(s)

Communicatiorwith SCADA

RS485communicatiorwith ModbusRTU

Current transformer (CT)

Type CastResinBar Primary
Voltageclass andrequency 650V, 50Hz

CT SecondangCurrent lor5A

Classof insulation ClassF

Accuracyclass& burden

a) ForProtection

5P20, 5VA PS Class for REF and
core balanc€T (CBCT)

b) ForMetering

Class0.5,5VA (min)

Minimum primary earth fault

currentto bedetectecdby CBCT 1A
Instrument Security Factor for 5
meteringCT

Voltagetransformer (VT)

Type CastResin
Accuracyclass 0.5

RatedVoltagefactor

1.1 continuous].5for 30 seconds

Classof insulation

E or better

Moulded casecircuit breaker (MCCB)

Ratedvoltage 415V
Release ThermalMagnetic/Microprocessor
Ratedcurrent As persystenrequirement
Poles 4 poles
Ratedinsulationlevel 690V
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Rated ultimate and service short

L . . As persystenrequirement
circuit breaking Capacity persy a

Rated Making capacity (as per

: 2.1X Shortcircuit ki it
systenrequirement) Shortcircuit breakingCapacity

Utilization category A

9.3 ConstructionaDetails

9.3.1 The panel shall be metal enclosed, free standing, floor mounted, modular type with
compartmentalized construction having degree of protection of IAn&éor) andIP54
(outdoor) as per IS/IEC 60529. All doors and covers shall be providededtirengaskets
to prevententryof verminanddust.

9.3.2  All switches, push buttons etc. shall be operated front and shall be flusfi(sgmmounted.

9.3.3  The panel shhbe fabricated from 2 mm CRCA sheet steel for frame & load beanfares.
Partitions may be fabricated from 1.6 mm CRCA if no componentshavatedon them.

9.3.4  Cable entries shall be from bottom. The opening of cable entry shall be cov@madiblyick
glandplateswith proper sealingo avoid waterandrodententry.

9.3.5  Earthing bus bar of suitable cross section shall be provided throughout the |gagtbl of

9.3.6  The panel shall be duly wired with suitable size of 1.1kV, PVC insulated cabteranidals
shal be brought out for cable connections. 10% spare terminals sultfemigdmum one of
each rating shall be provided on each distribution switchgeawirAlshall haveferrules as
perwiring diagram.

9.3.7 The panel shall be painted with 2 coats of primeerafiretreatment and 2 coats of
Polyurethané epoxypaint withshade aslecidedoy the Owner.

9.3.8  The panel shall be of dead front construction suitable for front operated anch&iatkined
functioning.

9.3.9 240V, 5A, 3pinindustrial sockeiutlet with ON/OFFswitch shall be provided iach panel.

9.3.10 Eachpanelshallbeprovidedwith LED lampratedfor 240V, 50 Hz, singlephaseACsupply
for interior illumination controlled byloorswitch.

9.3.11 Suitablelifting hooksshallbe providedfor eachpanel.
9.3.12 Each switchgeapanel shall be provided with thermostatically controlled speezgersto

preventcondensatiorwithin the enclosure.The spaceheatershall be connectedo 240V,

50Hz, singlephaseAC supplythroughsuitableswitchandfuse.
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9.3.13 Earth leakage relay witore balance CTs (CBCT) shall be provided on magoming

9.4

9.5

10
10.1

10.2

feeders having phase CT ratio more than 50/1A. CBCT's shall be cwgotiow type with
window size based on the overall diameter of the cables, tmélized during detailed

engineering.

Warrary
Distributionpanel§ ACDB andDCDB) shallbewarrantedor minimumof 1 (one)yeaiagainst

all material/manufacturing defecsndworkmanship

Testing
Routinetestand acceptanceestsrequirementshall be as per relevantstandardgorall cable

sizes

Uninterrupted Power Supply (Applicable for Ground Mounted and Floating)

Standardsind Codes

Standard/Code | Description

IEC 620401 Unln.terruptlble power systems (UPSpart 1. General asdfety
requirement$or UPS

IEC 620402 Unlnter.rupltlble powesysFems (UPS)Part 2: Electromagnetic
compatibility (EMC) requirements

IEC 620403 Unln'Fer.ruptlbIe power systems (UP—S?.art 3: Method of
specifyingthe performanceandtestrequirements

GeneraRequirements

10.2.1 TheUninterruptedPowerSupply(UPS)systenshallbedesignedo supplypowertofollowing

loads (buiotlimited to).

() Datalogger/ SCADA

(i) Fire Detection/ AlarmPanel

(i) HMI of SCADA

(iv) EmergencyLighting

(V) , QY H WukitidoyTsupply(if applicable)
(vi) HT panelauxiliary

(vii) CCTV

10.2.2 Sizing of UPS shall be dormnsidering the abovaentioned load at power factof 0.8
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10.3

lagginginclusive of10%designmarginat U &

SystemDescription

10.3.1 The UPSshallautomaticallyprovide continuousyegulatedAC powerto critical loadsunder

normal and abnormal conditiongcluding loss of input AC power. The URSstem shall

consistof the following majorequipment.

(i) UPSModule
Il [InsulatedGateBipolar TransistoIGBT) Converte il
InsulatedGateBipolar Transisto(IGBT) Inverter
Il Digital Signal Processo(DSP) using PulseWidth Modulation (PWM) for
Direct Digital Control (DDC) of all UPS control and monitoring functi@tatic
Il bypassswitch
(i) Battery systenfior 2 hours
(iii) Battery protectiveanddisconnectlevice
(iv) Maintenancdypassswitch
(v) LCD displaypanelandLED indications
(vi) IntegratedUPS CommunicationsProtocolscapableof communicatingwithSCADA

system

10.3.2 TheUPSshallmeetthefollowing minimumspecifications.

Parameter Specification
Topology OnlinedoubleconversionJPS
Input

Voltage 230V + 10%AC
Frequency 50+ 5Hz
Power factor 0.95

Output

Voltage 230V 1% AC
Frequency 50Hz

Power factor 0.8

Battery
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Type SealedMaintenance~ree(AGM) battery
Capacity 100% UPS loador 2 hours

Monitoring and communication

LoadonInverter,Batteryoperationoadon Bypass,
Overload LCD Fault,UPSFault

Closingcontactdor eachof thefollowing conditions:
1. Unit on Battery

2. Low Battery

3. SummaryAlarm

4. UPSOn

5. InputFalil

LocalDisplay LCD/ LED

SCADA
communications

LED Indicators

Electricalcontacts

RS-2320r RS-485InterfacePort

Overallefficiency >90%

Input/ output under voltage, over temperature, overtautt

ElectricalProtection o .
circuit, batterylow trip

10.3.3 The UPS shall be forced air cooled by internally mounted fansfariseshall beedundant
in natureto ensuremaximumreliability. Thefansshallbe easilyreplaceablavithoutthe use
of specialtools.

10.3.4 Contractorshallprovidethe Operation& Maintenancévlanualandmandatoryspargartslist

along withthe equipment

10.4 Warranty
UPS shall be warrantedfor minimum of 5 (five) yearsand batteriesshall be warranteéor a

minimumof 2 (two) yearsagainstall material/manufacturinglefectsandworkmanship

10.5 Tests

10.5.1 Routine tests and acceptance tests on final product shadineeas per QARpprovedy the
Employer.

10.5.2 On completion of installation and commissioning of the equipment on site tesbestzatied
outwith the maxavailableload,whichdoesnotexceed the ratectbntinuoudoad. An onsite

testprocedureshallbe submittedby contractorincludea checkof controlsandindicatorsafter
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installation oftheequipment.

11 Battery and Battery Charger (Applicable for Ground Mounted and Floating)

11.1 Standardsind Codes

IEC 6089622:2004

Stationary leaghcid batteries Part 22: Valve regulatégpes
- Requirements

IEC 6089621:2004

Stationary leaghcid batteries Part 21: Valve regulatégpes
- Methods of test

Specification for stationary cells and batteries, leadtygwid

IS 1652 : o
(with plantepositiveplates)
Generarequirementandmethod<of testsfor leadacidstorage
IS 8320 :
batteries.
IS 15549 StationaryRegulated_eadAcid Batteries
11.2 General

110V DC system(Battery,BatteryCharger& DCDB) in accordancavith thisspecification

andstandardstatedherein,shall comprisef thefollowing.

B SealedMaintenancéree(VRLA) Batterycompletewith racks &accessoriefll One

No. Floatcharger.

Il OneNo. FloatcumBoostcharger.
Il DC DistributionBoard(DCDB)

11.3 Battery

11.3.1 Battery shallbe usedto supply thefollowing loadswith back up of two hours incasef

completepowerfailure:

(i) Trip and closingsoil of HT circuitbreaker

(i) Springchargingmotorsfor HT circuit breaker

(iii) AnnunciatorandIndicationcircuit of HT panel

(iv) Auxiliary supplyto protectionrelays

11.3.2 Thebatterysizingshallaccountfor suitabletemperatureorrectionfactors,ageindactors of
1.25,designmargin of 1.25% depth ofdischargeof 80%.

35 MW (AC) Solar PV Power
Plant (Cumulative) at 3 Areas
of WCL

Tender No.

71|Page




Bharat Coking Coal Limited

Design, Engineerind?rocurement and Supply, Construction, Erection, Testing ar

Commissionig of Solar PV Power Plant at8ferent Areas of WCL at Nagpur Regiel

along with Erection, Installation, Testing and Commissioning of Transmission Sy

from project sites to injection point and Comprehensive O&M of the plant and tk
associated transmission system for 10 Yeare#fter.

11.3.3

11.34

114
11.4.1

11.4.2

11.4.3

11.4.4

11.4.5

11.4.6

11.4.7

11.5
1151
11.5.2

11.5.3

11.6

Thedesignof the batterybankandsizingcalculationalongwith the datasheefforthebattery
andbattery chargeshallbe submittedor approval.
Battery voltage+220V or 110V DC

BatteryCharger
TheFloatChargeshallbeusedo supplynormalDC loadsandfloatchargingcurrendf charged

battery. TheFloat cum Boost charger shall be designed to supply lb@sting current
requirement of the associated battery as well as to supply nb@abhd. After full discharge
of batterybank, the Float Cum boostchargershall be capableof chargingthe batteryto its
full capacityin 8 hoursdurationwhile supplyingrormalDC load.

The float charger shall have both auto and manual voltage regulation arrangeéthents
provision ofselectorswitch.

Suitable filter circuits shall be provided in all the chargetlsit the ripple conten{peakto
peak)in the outputvoltageandcurrentto 2% and 5%respectively.

Digital Outputs shall be configured for connection to the SCADA to monitasutputslike
chargermutput currentputputvoltage float/boostmode,etc.
Thechargingequipmenshallbehousedn afreestandingfloor mountedcompartmentalized
panels. Panel shall have provision for bottom cable entryrentiovableundrilled cable gland
plateof 3.0 mm thickness.

The panelshall be of CRCA sheetsteel constructionhaving thicknessof at least2.0mm.
Degree of protection provided by the enclosure to the internals of chargbe#hzIP.

The instruments, switches and indicating lamps shall be flush mounted on theafieht

DC distributionboard(DCDB)
DCDB shallbeanintegralpartof a batterycharger.

Doorsandcoversshallbeprovidedwith neoprengasketdo prevententryof verminand dust.
Also, door shall be provided with lock and key arrangement to prevenithorizedaccess
totheboard.

DCDB shallhaveadequat@umberof outgoingfeederswith doublepole,DC MCBs At least
20%feedersshall be provided aspare.

Warranty
Batteries and battery charger shall be warranted for minimum of 2 (two) years aljainst
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11.7

material/manufacturing defectasndworkmanship.

Tests
Routine tests and acceptance tests shall be as per the Quality Assurance Plapf@&&]

by the Employer

12  Earthing (Applicable for Ground Mounted and Floating)

12.1

12.2
12.2.1

12.2.2

12.2.3

12.2.4

Standardsind Codes
Earthingsystenshallcomplywith latestrevisionsandamendmentesf therelevani ECstandards

and IS codes. In particular, earthing system shall comply with the follstaindardsndcodes.

Standard/Code Description

IS 3043 Codeof Practicdor Earthing

IEC 625612 Requirement$or conductorsandearthelectrodes
IEC 625617 Requirement$or earthingenhancinggompounds
IEEE 80 IEEE Guidefor Safetyin AC SubstatiorGrounding

IEEE Recommended Practice for Grounding of Industrial and

IEEE 142 .
CommerciaPowerSystems

IndianElectricity Rules

GeneraRequirements

Earthing system shall be designed based on system fault current and soil regatinty
obtained from gedechnical investigation report. Earth grid shall be formedsisting of
number of earthelectrodes sufficient enough to dissipate the systanit current
interconnected bgarthingconductors.

The earth electrode shall be made of high tensile low carbon steel rod, molduntaiéyl by
high conductivity copper on outer surface with coattmgkness not legisan 250 micron as
per relevant standards. Suitable earth enhancing materiabshdled around the electrode
to lower the resistance to earth. Inspection chambelid shall be provideas penS 3043.
Earth conductors shall be neadf copper bonded steel or galvanized stesliifcientcross
sectionto carrythefault currentand withstanatorrosion.

Earthconductorduriedin groundshallbe laid minimum 600 mm belowgroundlevelunless

otherwise indicated in the drawing. Bdidkng material to be placed ovdauriedconductors
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12.2.5

12.2.6

12.2.7

12.3
12.3.1

12.3.2

12.3.3

12.3.4

12.3.5

12.3.6

shallbe freefrom stonesandharmful mixtures.

Earthelectrodeshallnotbesituatedwithin 1.5mfrom anybuilding whoseinstallatiorsystem
is being earthed. Minimum distance between earth electsiddkbe twotimesthe driven
depthof theelectrode.

Transformer yard and switchyard fence shall be connected to the earth grid G tae
andgatesby flexible lead tatheearthed post.

All weldedconnectionshallbemadeby electricarcwelding. For rustprotection thewelds
shouldbetreatedwith redleadcompoundandafterwardghickly coatedwith bitumen

compound.

Earthingof PV arrayfield

All PV Modules, Module Mounting Structures (MMS) and String Monitoring YBi¥U)
structuresin the PV array field shall be bondedto the earthing systemby twodistinct
connections.

EachPV Module frame shall be earthedusing copperwire of sufficient crosssectionThe
copper wire shall be connected to the earth hole provided in the moduleusarsuitable
arrangement in line with the manufacturer recommendationeatibing arrangement shall
use stainless washers to prevent galvanic corrdstween aluminium frame and copper
wire. In order to achieve effective earthirsgrratedvashershallbe employedto penetrate
theanodizatiorlayerof themoduldrame.

Continuouscopperearthingwire shallberunto connecta groupof modulesandbothends of
the loop shall be bolted to the DC earth grid using bimetallic lugstairdesssteel fasteners.
The copper earthing wire shall be routed in such a wawaod physicalcontactwith the
module aluminiunframe.

The connection between MMS and DC earth grid shall be bolted or welded. Ridrtion
MMS which undergoes welding at site shall be coatitd two coats of coldjalvanisingand
anticorrosion paint afterwards.

Earthelectrodeof the DC earthgrid shall be uniformly distributedthroughoutthe PVarray
field sothatoptimumearthresistances offeredto leakagecurrentflowing fromany module
frameor MMS.

SMU equipmentarthingpoint shallbe connectedo the DC earthgrid usingflexiblecopper

cable of sufficient cross section as recommended by the manufactureonextion with
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12.4

12.5
12.5.1

12.5.2

12.5.3

12.5.4

12.6
12.6.1

12.6.2

12.6.3

12.7

12.8

the DC earth grid shall be done using suitdtiteetallic lugs andtainlesssteelfasteners.

PCU Earthing
DC negativebusbarof thePCUshallbeearthedo avoid PotentiallnducedDegradatior{PID).

DC negativebus bar and PCU equipmentearth shall be bondedtothe PCU earth bus and
connected toearth electrodes through flexible copper cablsufficient cross section as
mentioned by the manufacturer. In case negative earginmgsionis not available,suitable
antiPID deviceshallbe provided.Theinterconnection of PCU earth electrodes viith earth
grid shall be as per PCtdanufacturerecommendation.

TransformelEarthing

Invertertransformemneutralshallbefloating, notto beearthedHowever recommendationf
invertermanufactureshall alsdbetakeninto account.

Transformetank,cablebox, marshallingoox andall otherbodyearthpointsshallbeearthed.
Inverter transformer shield shall be earthed separately using minimum two eartiof
electrodes. Earthing conductor between shield bushing and earth elestiatibe copper
flat of suitable size ndessthan25 x6 mm.

Neutralandbody of theauxiliary transformer shalbe earthed.

InverterRoomandMain ControlRoomEarthing

Metallic enclosure of all electrical equipment inside the inverter room andamiatirol room
shallbe connected to the earth grid by two separate and distinnections.

Cable racks and trays shall be connected to the earth grid at minimum two ysaaes
galvanized stedilat.

SCADA and other related electronic devices shall be earthed sepasitgjyninimumtwo

no. of earth electrodes.

SwitchyardEarthing

The metallic frame work of all switchyard equipment and support structures shatbected

to theearth gridoy means ofwo separate andistinctconnections.

Switchyard shall be shieldeabainst direct lightning stroke by provision of over hehikld
wire or earth wire or spikes(masts) or a combination there of as perr€ithations2010
(Technicalstandards)42(2)(C).

Tests
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13.1

13.2

13.3

13.4

Typetestreportdor earthingelectrodegarthenhancingompoundandits associatealccessories

shall besubmittedduringdetailed engineerinfpr approval.

On completionof installation,continuity of earthconductorsand efficiency of all bondsnd

joints shall be checked. Earth resistance at ¢éanthinations shall be measusaedl recorded.

The earthplate shall be providedto facilitate its identificationandfor carryingoutperiodical

inspection.

Lightning Protection System(Applicable for Ground Mounted and Floating)

Lightning ProtectionSystem (LPS) for entire plant against direct lighting strokes ¢leall
provided asper IEC 62305:20100r NFC 17-102:2011standard consisting of capture head

transducer with Piezeo electric impact controller (with 1KA to 100 Ka range).

Protectionlevelfor theentire planshallbeLevekH.

LPS as pelEC 62305
Locationof air terminalsshallbedesigned aperrolling spheranethod.

LPSasperNFC17-102

Lightning ProtectionSystenmshall consistof following accessories.

Lightning Protection System shall follow and consist of following

accessories.
(i)  Early Streamer Emission (ESE) air terminal technology
(i) PiezeoElectric Transducer technology based Saint EImo

(i) The ESE lightning conductor shall operate permanemitly both
POSITIVE & NEGATIVE lightning strikes

(iv)  The lightning conductor shall have no radio active source & shall not

depend on any battery or external power supplied for its operation

(v)  The capture head should be provided inalterable and goodatond

structured to generate a forced air circulation at its tip and its prolongation

(vi) Highly insulated polyplastic adaptor to fix the ESE air terminal with
the FRP mast
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(vii) Fiberglass Reinforced Plastic (FRP) mast
(viii) Coupler to connect FR mast with Gl mast

(ix) Gltubular pole supported on RCC pedestal and foundation structure

through Base plate & Anchor bolt assembly

(x) Down-conductor: PVC insulated flexible copper cable of suitable size
complying with EN 50164 or equivalenttandard. It shall be routed along

the mast with suitable fixings and connecters
(xi)Test joint with each down conductor

(xii)  Lightning event counter complying with EN 50164r equivalent
standard. It shall be fixed at suitable height in serieth wWie down

conductor.

(xii) Earth termination system in accordance with NFC102. Earth
electrodes shall comply with the EN 50184r equivalent standard.
Earth enhancing compounds complying with EN 5016%# equivalent
standard, may be used wheml resistivity is higher and making it

impossible to achieve system resistance within specified limit.

13.5 Accessoriefistedaboveareindicativeonly andanyotherfittings or accessoriesyhichare usual
or necessary for satisfactory operation of ligltning protection shall b@rovided by the

Contractomwithout extracharges.

13.6  Necessary foundation/anchoring for holding the lightning mast in position to beaftede
giving due considerationto shadowon PV array, maximumwind speedandmaintenance

requirement asitein future.

13.7 The product shall be warranted for minimum of 2 (two) years against all material/
manufacturinglefectsand workmanship.
13.8 TypetestreportsasperlEC 62305:201®r NFC 17-102:2011shallbesubmittedduringdetailed

engineering foapproval.
14  Communication Cables(Applicable for Ground Mounted and Floating)

14.1 OpticalFibreCables
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14.1.1

14.1.2

14.1.3

14.1.4

14.1.5

14.1.6

14.1.7

14.1.8

14.2
14.2.1

14.2.2

14.2.3

Optic Fibre cable shall be galvanized corrugated steel taped armoured, fullyblwaked
with dielectriccentralmemberfor outdoor/indoor applicationso asto prevenany physical
damage.

The cable shall have multiple singide or multimode fibres on as required basiasto
avoid theusageof anyrepeaters.

The outer sheath shall have Flame Retardant, UV resistant properties andeaterttified
with the P D Q X | D F e lyelddof Manufacturingprogressiveautomatic sequential en
line marking of length in meters at every meter on ashegath.

The cable core shall have suitable characteristics and strengthening for preveddimiage
during pulling.

All testingof theopticfibre cablebeingsuppliedshallbeaspertherelevaniEC, EIAandother
internationaktandards.

The Contractorshallensureghatminimum 100%coresarekeptassparein all typeof optical
fibre cables.

Cablesshallbesuitablefor layingin conduits,ducts trenchesracksandundergrounduried
installation.

Spliced/ Repaired cables are not acceptable. Penetration of water resistancgarid

resistance shall be perlEC standard.

CommunicatiorCable(Modbus)

Data(Modbus)Cable tabe usechall be shieldetype withstrandedcopperconductorCable
shall have minimum 2 pair eachwith conductorsize of 0.5 Sq.mmCable shall be flame
retardantaiccordingo IEC 603321-2.

Cable shall be tested fBieak working voltage of not less than 300 V and shaiuiablefor
serialinterfaces (RS 42andRS 485).

Communicatiorcableshallbelaid throughundergroundvith suitableHDPE ducts.

15 SCADA (Applicable for Ground Mounted and Floating)

15.1
15.1.1

GeneraRequirements

The Contractorshall provide completeSCADA systemwith all accessoriesquxiliaries and

associated equipment and cables for the safe, efficient and relgkgionandmonitoring
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of entiresolarplantandits auxiliary systems.

15.1.2 The Contractorshall provide all the componentsncluding, but not limited to, Hardware,
Software,Panels,Power Supply, HMI, LaserPrinter, GatewayiNetworking equipmentand
associatecCablesfirewall etc.neededor thecompleteness.

15.1.3 SCADA System shall havée provision to perform the following features andtorctions:
(i) Web enabled Operator Dashboards: Showing key information on Generation,

Performance and Current Status of various equipment in Single Line Did§tdm
formatwith capability tomonitor PVarraystringlevel parameters.

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

(iii) Fault andSystemDiagnosticswith time stampedeventlogging.

(iv) Supportfor O&M Activities: The interfaceshall allow integrationwith Surveillance
System(s)Module CleaningSystemandvariousotherO&M supportsystemsoprovide
a Data Analysis and Decision Support System for smooth and efftlamtOperations.

(v) Al based Distributed Analytics for Predictive Maintenance, trend analysi8lartd.

(vi) GeneratestoreandretrieveuserconfigurableSequencef Event(SOE)Reports.

(vii) Interface with different field equipment in the plant and work seamlesslyfigith
equipmensuppliedby differentcompanies.

(viii) Transfer of plant data reliably, to an Owner designated serveload ©n anykind of
remote network including low bandwidth and wireless links SU@GA3GAGN SAT

(Note: TelecomLeasdine connectionif requiredfor transferringdatafrom Plantovelinternet

shall betakenby Contractor inthe nameof Employerfor O&M period)

15.1.4 The Control systemshall be designedo operatein non-air-conditionedareaHowever, the
Contractor shall provide a Package/ Split AC of suitable capdeityjdedby heatload

requirementn SCADA room atMain ControlRoom.

15.2  Architecture
15.2.1 TheSCADA System shall be built over Industrial 10T architecture with integratediytics,

securenveb accesenterprisesoftwareandDatabase.
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15.2.2

15.2.3

15.2.4

15.2.5

15.2.6

15.2.7

15.2.8

Data acquisition shall be distributed across MCR and LCRs while plant levelgdgenation
shall bedone in botHocal andremote servefasspecified byOwner).

Analog and Digital IO modules shall have integrated processor for distribufeé®ssing
andcontrol.

Data communication system shall be built over fibre optic cables/ wireless netitloikgh
bandwidthTCP/IP communication (Fast Ethernet or 802.11a/b/g/n) aaltdsserter and
Control Rooms with Internet/Intranet access at Main Control Rdeinewall shall be
provided fornetworksecurity.

Plant SCADA Server shall have Industrial Grade server hardwarerunning SCADA &
Monitoring Software withdatastoraggcompleteplantdata)spacdor 2 years.

Plantdatafor monitoringandcontrol operationshouldbe accessiblavithoutdependence on
externalnetwork.

A virtual/cloud server running SCADA & Monitoringoftware shall be configured jparallel
with Plant Server to enable easy access to plant data from outside théttarithaving to
login to plant server. Effectively, the plant data shall be replidatbdthplaces.e.between
systematthePlantServerandRemoteServerto providedataredundancyor completeplant
data.

Note: Configuration of Cloud server and procurement of associated subsegptions
shall be inthe scope othe EPC Contractor.

Operator Workstation/PC shall be of Industfiabhde for browsebased access flantdata
from Plantor remoteserver.Plantcontrol & SLDC/Utility relatedoperationshall only be
initiated through browserbasedinterface requiring no client software ordatabaseo be
installedon the Workstation.All critical softwareandPlantDatashalbe installed/stored on
local and remote servers only with user access contrgrégectingthe softwareanddata

assetd$rom accidentatleletionor corruption.

15.2.9 Internet/Intranet at Plant: Public or privatetwork access shall be provided at pient through any
broadband/VSAT connectivity of 50 Mbps or higher bandwidthcalse no broadband/VSAT
connectivity can be provided at the plant, a 3G/4G datdfrom anyInternetServiceProvider(ISP)

maybeprovided. SCADA systenshalbe capable osendingall plantdatain realtime to the Remote

Server.

15.2.10 GPSbasedTime SynchronizationSystem:The SCADA systemshall have a Master/SlaveClock
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15.3

15.3.1

15.3.2

15.3.3

15.3.4

15.3.5

15.3.6

15.3.7

15.3.8
15.3.9

15.3.10
15.3.11

154

systemalong with antenna,receiver, cabinet and internal interconnection cables. All SCADA

controllers, servers, OWS and communicatiggipmenshall be synchronizet the GPS clock.

IndustrialloT Controllers& DataAcquisition

The Plant SCADA and Monitoring System may use one or more lloT Controlleachinverter
Control Room and MCR for the purpose of data acquisition andfoatarding to the Local and
Remote SCADA Servers. The IloT Controllers shall ntieetollowing minimumrequirements:

ThelloT Controllersshall be distributedin natureandwork independenthyof othetloT Controllers

or anycentralcontrollerin the system.

Shall be capableof supportingwide rangeof field protocolsto communicatewithdifferentfield
equipmentModbus over serial RS485 / Ethernet/IEC 61850 /IEC 104 etc)l@ddprotocols http,

https, FTP, SNTP, SNMP, SMTP, SQL, MySQL, DCP .

Shallhavelocal storageor aminimumof 2 weeks (ircaseof networkfailure).

Provide wekbased interface to configure the controller for various equipmentfielthe

IO Functionality: Shall supportstatusmonitoring of VCBs & Trip relayson RMU/HT/BESS &
Transformer paneldroughdistributedDI/Al modules.

Controls: Shall be capable of Controlling breakers (ON/OFF). Both ON/OFPamnetecontrol

of invertersshall besupported.

DataCommunicationwith Servers:Shall sendthe datacollected,from all theequipment at Inverter
Control Room and/or Main Control Room, to the MonitorinGdatrol Server.

Controllers shall be capable of sending data over Internet connedihdatacards.

IIOT Controller should have min 8 MB programming memory and should support min 8 GB memory
expansion.

IIOT Controller should have min 2 Ethernet port on onboard.

Master controller in main control room SCADA shall be provided with two gssors (Main
processing unit and memories), one for normal operation and one as hot standby. Any fault in primary
controller there should be bump less transfer to standby controller. Synchronization between primary

and secondary controller should be oredirFiber connectivity.

Functionalities

15.4.1 The SCADA systemshall monitor instantaneousnd cumulativeelectricaparameters from

all DC& AC Equipment including inverters, string combiner boxesather station, MFM,
Transformer, BESS, Switchgear (LT & H¥anels) and PlarEMS Controller atregular
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15.4.2

15.4.3

15.4.4

15.4.5

15.4.6

15.4.7

15.4.8

15.4.9

15.4.10

15.4.11

intervalsnot greaterthanoneminute.

The SCADA systemshall monitor Instantaneousnd cumulativeenvironmentparameters
from weather sensors or data loggers as well as BESS paramstareanterval as eleital
parameters and provide PR, CUF, State of Charge éga@nthefly.

The SCADA system shall provide Alarms and Alerts on equipment faults and ifailess
than 5 seconds. Alarms on status change of hardwired DI shall gisovieed.

The SCADA system shall provide configurable alerts on any parameter crossitaple
thresholdsThelist of suchparametershallbefinalisedin consultatiorwiththe Owner.

The SCADA system shall enable integration with othersdtems at the plant fsupporting
O&M activities. Thelist shall includebut notlimited to:

(i) SurveillanceCameras,

(i) Module CleaningSystem +For monitoring of water usage ancefficacy of cleaning

process.

The SCADA systemshall haveuserfriendly browserbasedUserInterfacefor securaccess
from anywhere, for minimum ten concurrent connections from the OpédpP&oor other
securely connected laptop/mobile, for plant monitoring, O&M, da&iporting,andanalysis.
A dashboargroviding summarydetailsof total plantgeneration, d\fV H[SRUW

Inverter Control Room level generation gretformancéndicatorslike PRand CUF.

LUUDGL

Reporting: The SCADA system shall provide downloadable reports in Excel/PDF,

configurablefor equipmenparameteraicrosgheplant.

The systenshall have Configurable Analysis page for smlhfigured as well as cslemand
Analyticscharts.

The SCADA system shall be extensible to include maintenance of O&M schaddtetated

activities forplantequipmentsperthe O&M Manual.

Connectivityshall be providedto 2 Z Q HD&afaWlonitoring Centre.Data collectedbyPlant

SCADA shall be replicatedin reattime, using industry standardinterfacessuchas Web

ServicesOPGUA, datafiles, asrequired zwith 2 Z Q HCefitvalMonitoring System. The

datarecording intervals for different parameters from different devitése solar plant shall

EH FRQVLGHUHG ZKHQ FUHDWLQ froM PEKHECADAHW RWRZ OSHMKS W

DataMonitoring Centre.

Mobile UserInterface:summaryof plant performanceandissuesshouldbe accessiblén a
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mobile Native Ulor browser Ul.

15.4.12 Data Communication to SLDC: SCADA system shall provide required interfantetrate
with TRANSCOSLDC, in compliancewith grid code,to sendany parameterspecifiedby
SLDC.
Note: The methodologyand specificationof SLDC interfacewill be providedseparately by
SLDC/TRANSCO and it shall be the responsibility of the Contractteteyminghesame.

15.4.13 Power Plant Control: SCADA system shall provide required interface to theSGQZsDA
operatorto setvariouspowercontrolmodegactive/reactivpower/frequency/PF) through the
inverters over industry standard communicapootocolsliike Modbusover TCP/IP.

15.4.14 Forecasting and Scheduling: SCADA shall provide day ahead and weekfarexzs$ing
and scheduling for power generation at the plant as per SLDC/dtijiylations.

15.4.15 Predictive Maintenance: SCADA system shall havéuiit or pluggable frameworke
support Al based Predictive Maintenancefor all key equipmentincluding inverters,
transformerandswitchgeamatthe plant.

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

15.4.17 The Contractor shall provide software locks and passwords to Employer dpeaditing&
applicationsoftware Also, theContractoshallprovidesufficientdocumentatiomndprogram

listing sothatit is possiblefor the Employerto carryoutmodificationat a later date.

15.5 Earthing
15.5.1 Two isolatedelectronicearthpits nearto SCADA panelat everylnverterand ControRoom

with < 1 Ohm resistance shall be provided. One earth pit shall be uspatective/body

earth and thetherto beusedfor SignalEarth.

15.5.2 Apartfrom providing separatesarthpits, manufacturespecifiedearthingrecommendations
shallbe followed for all communicatingequipmenttonnectedo SCADA. This includes but

is not limited to SMBs, Inverters, WMS and Switchgpanels.

15.6 CommunicatiorCableLaying

15.6.1 Al RS485, IO and CAT®6 cables shall be laid in separate conduits with a mirsepemnation
of 1.5ftfrom AC/DC power cableall along.
15.6.2 Power cables shall be laid deep in the trenches first. Data cables shall beskehiate
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15.6.3

15.6.4

15.7
15.7.1

15.7.2

15.8

15.9
15.9.1

15.9.2

conduitsafterpartiallyfilling thetrencheto ensuraninimum1.5ft separatiofetweerpower
andcommunicatiorcablesall alongthe trench.

IO Cables between switch gear panels and SCADA panel shall be laid on segislsitays,
with aminimumof 1.5ft separatiorirom trayscarryingAC Powercables.

RS485 & CAT6 cables between switch gear panels or Inverters and SCADAspaltbe
laid on separate cable trays, with a minimum of 1.5ft separation froncaaying ACPower

cables.

ControlCabinetd Panels Desksat Main ControlRoom

The cabinets shall be{#2 protection class. The Contractor shall ensure thaethperature
rise is well within the safe limits for system components even undepthecondition and
specification requirementsr remotel/O cabinets.

The cabinets shall be totally enclosed, free standing type and shall be consuiticted
minimum2 mmthick steelplateframeandl.6 mmthick CRCA steelsheebr agpersupplier's

standardgracticefor similar applications.

SoftwarelLicences

The Contractorshall provide softwarelicensefor all softwarebeingusedin &RQWUDFWRU T\
System. The software licenseball be provided for the project and shatl be hardware/

machinespecific.

Hardwareat Main ControlRoom

TheHardwareasspecifiedshallbebasednlateststateof theartWorkstationsaandserversand
technologysuitablefor industrialapplication& powerplantenvironment.

The Local Monitoring& Control Serverand theOperating Workstation,to be deployed in
the Plant Control Room, shall have the following server hardware@ardtingsystemalong

with accessories:

Plant Server

Hex/Octal CoreXeon, 32GBRAM (expandable

ServerHardware to 64 GB RAM), 8 X 2TB SATA harddiscsin
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RAID 5 configuration, 4 Nos. of 2TB externdiSB
harddisc (for backup),dual powesupplies, 2 LAN
ports, LCD console, keyboa&&l mouse.

The Serverhardwareshall be housedin a rugged
fan-cooled,and rodentproof Server

Rack.

Operating System and Database shall be of
enterprise scale (RedHat Linux or equivalent

OperatingSystem , )
Linux OSor WindowsQOS, Oracle/MySQLor
equivalent DB)with requiredAMC for 10years.
1. ORQLWRU O0LQ ~“/(")oDW
nonrinterfacedrefreshratemin. 75Hz.
Accessories 2. Keyboard:ASCII type

w

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

Operator Workstation

i7 CPU running at 3.0 GHz daster with 8GB

Hardware RAM, 500GBharddisk, “LED monitor,
keyboardandmouse4 USB ports,LAN port
OperatingSystem Windows operating system with necessary

tools, antkvirus software.

Accessories

1. 6FUHHQ 'LVSOD\ 8QLW O0LQ
Monitor with wall mounted arrangement fthe
display of SCADA screen

2. A4 sizemonochromdaser printer.

3. UPS of required capacity with 2 hour
battery backup.

15.9.3 All network components of LAN and Workstations shall be compatible to the AtNout

degrading its performance.

15.10 FactoryAcceptance TesEAT)

FAT procedure shall be submitted by bidder for approval. SCADA shall communiitatal|

third devices which are part of solar plant and same shall be demondtratedtheFAT.

16  lllumination (Applicable for Ground Mounted and Floating)

16.1 Standardsind Codes
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16.2
16.2.1

16.2.2

16.2.3

16.3
16.3.1

16.3.2

LED luminaires shall be tested at independent laboratory as per the followintateskirds.

Standard/Code | Description
LM79-08 Electrical and Photometric Measurements of SSliatel ighting
Products
LM 80-15 Measuring Luminous Flux and Color Maintenance of LED
PackagesirraysandModules
Generakpecification

This specification covers design, supply and installation of uniformly Illluminatysitem
along the peripheral & internabads, main control room & inverter roonssyitchyardand
otherfacilities includingentrypoints/gate(sinsidetheplant area.

The Contractorshall furnish Guaranteed echnicalParticularsof the LED luminairesfrom
renowned brandavailable inthe marketfor approvalof Employer.

Lighting system shall work on the auxiliary supply and same shall be incorporatediary
loads. The Contractor shall provide minimum 20% of total lighting poinésnasgency
lighting points,fed from UPSDB or DCDB asperschemeadoptedby theContractor. Indoor
and outdoor emergency lights shall be provided at each invedsr, main controlroom,

securityroomandmaingate.

Lighting Levels
The average LUX level of 10 Im is to be maintained in switchyard. Howauexk level of

20Im ((10+10)additionalswitchableonrequiremenonly) isto bemaintaineth switchyardon

transformer.

The lighting system for outdoor and indoor areas of solar power plant stagklgmed in
such a way that uniform illumination &chieved. Average LUX level tbe maintainedin

differentareasshall beasunder:

Area LUX
ControlRoomandequipmentooms 300
Office 300
Battery& otherrooms 150
InternalRoads 4
Transformeryard/Switchyard 20
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H *pole andmeteringpoint

10

16.3.3 The lighting level shall take into account appropriate light output ratio of luminaires,

16.3.4

16.4

coefficient of utilization maintenance factor (of 0.7 or less) to take into acdeterioration

with time anddustdepositionandilluminanceuniformity [Uo] shallbemin 0.3.

Plant boundary/ Peripheral area shall be illuminated with didifBoundary wall post

mounted LED floodlights (at every 100m) for area lighting as per follospegifications:

Input Voltage AC 220240V
Frequency 50Hz> 60Hz
LED powerConsumption 50 W
LED luminousefficiency 85 Lm/W
Led LuminousFlux 4500Im

O D PEflcéncy 3,88 %
Color Temperature CoolWhite
Color Renderingndex 3,75

Light Distribution

Symmetrid/ circularspot

Light Design

LED+ Reflector

LED JunctionTemperature

Working Temperature 40¢ > 55
IP Grade IP65
MechanicalStrength IKO8
Working Life-span 30000 Hrs
Certification CE& ROHS

Warranty

3 YearsProduct Replacement

LED Luminairefor OutdoorApplications(OtherthanPeripheralArea)

16.4.1 LED luminairesshallmeetthefollowing parameters.

Parameter SpecifiedValue
Inputvoltage 170- 260 V
Input Frequency 50 Hz+/-1 Hz
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16.4.2

16.4.3

16.4.4
16.4.5

16.4.6

16.4.7

16.4.8

PowerFactor 0.90(Minimum)

Luminaireefficacy > 90 lumensperwatt

BeamAngle Minimum 120°

Total HarmonicDistortion <10%

Working Humidity Lljgrt/; 90% RH (Preferably Hermetically sealed
Degreeof Protection Minimum IP 65 (for Outdoorfixtures)
LuminaireCasing Powder coatechetal/ Aluminium.
ColourTemperature 5700K (cool daylight)
ColourRenderingndex > 65

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

The LED luminaire (outdoor) housing, heat sink, pole mounting bracket, indikigDal
reflectorsandfront heatresistantemperedylass shouldbe provided.

The LED luminaire (outdoor)housingshouldbe madeof non-corrosive high- pressuredie-
cast aluminium and the housing should be power coated grey, so as toensure good
weatherability. Each individual LED source should be provided witlasgmmetrical
distribution high reflectance aluminized reflector, which should ertbatethe light
distributionof theluminaireis suitablefor roadlighting applicationgwidebeam distribution)
andshouldensurehigh pole topole spacing.

Theluminaireshouldbe providedwith in-built power unitandelectronicdriver.
Theluminaireshouldbesuitablefor standardtreetlight polesandshouldbe suitabldor side
entryand bottorrentry (posttop).

Gl Lighting pole of suitable diameter capablendgthstanding system and wind loaHall be
provided with average Zn coating thickness of 80micron. The streepbigashallhaveloop
in loop out arrangemenfior cableentryandlight fixture / wiringprotectedwith suitablyrated
MCB.

All outdoor lighting system shall be automatically controlled by synchronous timer or

photocell. Provisionio bypass théimer orphotocellshallbe providedin the panel.
Lighting panels shall be earthed by two separate and distinct connectionsartiting
system.Switch boxes,junction boxes,lighting fixtures, etc. shall be earthedby means of

separate earth continuity conductor. Cable armour shall be contectadhing system at
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both the ends. Proper earthing of street light poles shath&ared.

16.4.9 Junctionbox for lighting shall be made of fire retardant material. The degreeotdéction
shall belP55for outdoorJB.

16.4.10 Lighting cables, wherever exposed to direct sunlight, shall be laid through Dd{dile
Corrugated DWC) HDPE conduits.

16.5 LED Luminaire/Lampdor IndoorApplications
16.5.1 LED luminaire/lampsshallhaveminimum 3starBEE rating.

16.5.2 All indoor LED luminaire/lampsshall be suppliedwith proper diffuser to avoid direct

visibility of LED andsuitable heat sinfor longer life.

16.6 Warranty
All luminaires shall be warrantedagainstall material/ manufacturingdefectsandvorkmanshigfor

minimum of 2 (two) yearsfrom the dateof supply.

17  Weather Monitoring System(Applicable for Ground Mounted and Floating)
As a part of weather monitoring system, the Contrasiatl provide the followingneasuring

instruments with all necessary software and hardware required to integra&CADA.

17.1 Pyranometer
17.1.1 The Contractorshall provide minimum 2 (two) number of ClassA pyranometergISO

9060:2018 classification) along withecessary accessories for measuring incicetdr
radiation ahorizontalandinclined plane oarray(POA).

17.1.2 Specificationof the pyranometer albedometeshallbe asfollows.
Parameter Specification

Spectral Response (50% points) 0.285 to 2.8 micron

Operating temperature range 0°C to+80°C
Response Time(63%) <0.7 Sec
Non Stability( change/year) <0.5%

Non- linearity(100 to 1000W/m2) <0.2%

Zero offsets(unventilated) TW/m2
a)thermal radiation (@ 200 W/m2) | 2W/m2
b) temperature change (5 K/h)

Detector Type Thermopile
Accuracy of bubble level <0.1 Deg
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Tilt Response( 0 deg to 90 Deg at | <0.2%
1000 W/m2)

Ingress Protection IP 67

17.1.3 Each instrument shall be supplied with necessary cables. Calibration certificate with
calibration traceability toNorld Radiation Reference (WRR) or World RadiatiGentre
(WRC) shall be furnished along with the equipment. The signal cable leimgitmot exceed
20m. The Contractor shall provide instrument manual in hardaftbrm.

17.2 Temperaturé&ensor

The Contraatr shall provide minimum 3 (three) temperature sensors (1 (ongnfbient
temperature measurementwith shielding case and 2 (two) for module temperature
measurement)l he temperaturesensorshall be Resistancd emperaturBetector (RTD type
with measurement range of 0°C120°C with IP-65 ingress protectiormheinstrumentshall
have valid calibration certificatéccuracy to be +/2 Dec C and resolution at 0.01 Deg C with
RS485 Modbus communication output to be considered witpldtes radiation shield for
protection.

17.3 Anemometer
Contractor shall provide minimum one no. Wind Speed sensor/Frequency Proportional to Wind

speed/ Ultrasonic and one no. Wind Direction sensor ,Ultrasonic Type / Resistance proportional
to wind Direction

Parameter Specification

Operating Temperature ODeg Cto +70 Deg C

Range

Velocity range with 0-75 m/s with +0.3 m/s or +3% (0-35m/s) Resolution:
accuracy limit 0.01 m/s

Wind direction range with | 0 to 3600 with <+Roaccuracy(685m/s) Resolution: 10
accuracy limit

Mounting Bracket Anodized Aluminium bracket to reduce corrosion, all
mounting bolts of SS

Protection Class IP 66

Output RS 485

Supply Voltage 12-24 vV
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17.4 DataloggerandDataAcquisition System

Dataloggerfor theweathemonitoringstationshouldhavethefollowing features:

17.4.1 Provisionfor analog,digital and countertype inputs for interfacing with various typeof

17.4.2
17.4.3

Sensors

() Analoglnput

(ii)

(i)
(iv)
)

(Vi)

(Vi)

X

Should have modular type structure where input channels can be added based on future
requirement.

Adequatenos.for all analogsensors witliedundancy

Provisionfor operationin different currentand voltagerangesas petconnected
sensors

Accuracyof +/-0.1%of FS

Digital Inputs

Adequateno. of Digitalinputs andutputsfor theapplication

Provisionfor RS232RS485serialoutputsand TCRIP outputs

External battery backup and charging option with Solar Power

ConnectivityandDatatransmission:

MODBUS RS483TCP-IP interface for data collection and

" Storage on SCADA

Display SettingsTouch Panel with minimum 10.0 cm display with Ingress Protection

- IP66(frontwhich should be easily accessible ahduld display relevant details like all

sensor values, battery strength, netwasirkngthetc.

Provisionof Time synchonizationwith the SCADA GPS Synchronisatiociock.

(viii) Data Storage: Provision for at least 2 MB internal Flash Memory and a2 ié&itlicro

SD card(expandable)

Solution should have sufficient numbers of MCB,SPD and fuse in the data logger
IIOT Protocols n data logger to be maintaineBTP/HTTP/MQTT/SNTP/UDP/TCP and
Field Bus Protocol to be maintaineModbus, Profinet, CAN & OPC
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18

18.1

18.2
18.3

18.4

18.5

18.6

CCTV Camera (Applicable for Ground Mounted and Floating)

CCTV Cameras along with monitoring stations (sufficient numbemd)all othelaccessories

required for its proper operation must be installed to have congueteagenf following areas

for 24 hours.

B Mainentry: Coveringall theentry/exit

B Along the PlantPerimeterCoveringcompleteperimeterof PlantAreato capturall
possible intrusion

Il ControlRooms:CoveringEntry/Exitand EquipmenRoomsiill

Switchyard

Monitoring stations othe CCTV Networkshallbeinstalledin Main ControlRoom.

The CCTV system shall be designed as a standalone IP based rathddctureSystenshall

usevideo signalsfrom different camerasat definedlocations,processthevideo signals for
viewing on monitors at control room and simultaneously recordiddlo streamausing latest
compressiortechniques.

Camera shall beolour, suitable for day and night surveillance (even under congdekeess)
andnetworkcompatible.

It shallbepossibleo controlall cameras.e.,PTZauto/manuafocus,selectiorof pre-sets, video
tour selection etc. The software shall supfiestible 1/2/4 windows spliscreerdisplaymode
or scroll modeonthe displaymonitorfor live video.

The systemshall supportvideo analyticsin respect ofthe following: [}

Video motion detection

Il Objecttracking

Il Objectclassification

Il Cameraservershallbe providedwith sufficientstoragespaceto storagerecordingsof all camerast HD

modefor aperiodof 15days.All recordings shallavecamerdD, location,date andime of recording

19

19.1

Fire Alarm System (Applicable for Ground Mounted and Floating)

Standardsind Codes

Standard/Code | Description
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IS 2189 Selection, Installation and Maintenance of Automatic Fire
DetectionandAlarm SystemCode ofPractice

IS 2171 PortableFire ExtinguisherspPry Powder(CartridgeType)

IS 8149 Functionalrequirementsor twin CO2 fire extinguishergtrolley
mounted)

IS 2546 Galvanizednild steelfire bucket

NationalBuilding code2016

19.2 Contractor shall ensure the compliance of fire detection and alarm system redepant
standards and regulations. The installation shall meet all applicable staagfoinements and
safety regulations of state/central fire department/body or anycothpetenauthorityin terms
of fire protection.

19.3 Firefighting system for the ppmsed power plant for fire protection shall be consistihgut
notlimited to:

B Sandbuckets

Bl Portabldire extinguisher§dCO2 anddry powdertype) il
Microprocessobasedire alarm panel

Il Multi sensoismokedetectors

Il Hootercumstrobe

Il Manualcall points

Il Cablesrom sensotto fire Panel.

19.4  Minimum two numbersof fire extinguishergCO2 andFoamtypeeach of capacity9 kghaving
BIS certification marking as per IS: 2171) shall be provided at every buildingjbser,
transformer yar@nd switchyard. However, contractor must comply witlstingbuilding code
for fire protectionandrelevantlS codes.

19.5 Four numbers of stand with four sand buckets on each stand shall be providdadamsfermer
Yard. Sand buckets inside the buildingihe provided at strategiacations as decided during
detailed engineering.

19.6 Digital outputfrom thefire detectionsystenshallbeintegratedvith SCADA
19.7 Contractoshallsubmittheplanfor fire andsmokedetectiorsystenfor the (P S O R apipbyal.

20 TestingInstruments (Applicable for Ground Mounted and Floating)

The Contractorshallprovidethefollowing setof instrumentdor on-sitetesting.
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20.1

20.2

20.3

Earthresistancéester
Parameter Specification
Display Backlit LCD or LED display
Range EarthResistancaipto 2000
EarthVoltage:200 V
Accuracy (2% +5)
SafetyRatings IP 56

Accessories

EarthGround Stakest4 Nos.

Cablereels +3 Nos.

Battery +2 set

CarryCasewith sufficient spacéor accommodatingccessories

Array tester

Parameter Specification

Display Backlit LCD or LED display

All electrical tests required by IEC 62446

Functionality 1:2016

Up to 200 records & USB downloadable to

Memor
y Computer

Accessories

A setof two, 4mmfusedleadsfor extraprotectionduringinstallationtests

Leads which enablinearraytesterto connectdirectlyto PV arrays

Battery +2 set

CarryCasewith sufficient spacéor accommodatingccessories

Insulationtester

Parameter Specification

Display Backlit LCD or LED display
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20.4

20.5

InsulationTestRange 010 tol0*
TestVoltage 250V, 500V,1000V,5000V
200 " : .
TestVoltageaccuracy 20/o on. positive side only no negative
variationis allowed

Accessories

Heavyduty Test Leadsvith Alligator Clips +1 set

Battery +2 set

CarryCasewith sufficient spacéor accommodatingccessories

Digital Multimeter

Parameter Specification

VoltageRange 1500 V DC/ 1000V AC (TrueRMS)
Display 414 digits, Backlit LCD or LED
MeasuringCategory 1000V CAT-lll asperlEC 610101

Resistance, Temperature, Continuity,
Diode, Capacitance, Frequency, Duty
cyclemeasurement

Additional Functions

Accessories

Temperaturé’robe £1

Test Leadsvith Alligator Clips +1 set

Battery +2 set

CarryCasewith sufficient spacéor accommodatin@ccessories.

Clampmeter
Parameter Specification
CurrentRange 400A DC/ 1000A AC (True RMS)
Display 4 digits, Backlit LCD or LED
MeasuringCategory 1000V CAT-IIl asperlEC 610101
Additional Eunctions Active, Reactive, Apparent Power, Power
FactorandTHD

Accessories
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TestLeads +1 set

Battery +2 set

CarryCasewith sufficientspacefor accommodatingccessories.

20.6 Infra-redthermalimagingcamera

Parameter Specification

Spectrakesponse 8 Ptold P(LW)

Ter.nper.aturesensnlwtyand 0 °Cto +120°C

calibrationrange

Atmosphericair temperature -10 °Cto +40°C

Thermalsensitivity NETD "0.1 Kat30°C

Geometriaesolution 640x 480pixels

Photocameraesolution Approx. 30timesof IR cameraesolution

Absolute erroof measurement <+2K

Adjustableparameters Emissivity,ambientemperature

Adjustablefunctions Focustemperaturdevel and span

Measuremenfunctions Measuring spot,. measuring area with
averageandmaximumtemperature
The measuringsystem(Camerajensapertureand
filter): Thecamera has to lieaceably calibrated 4

Calibration least every two yearslhe calibration has to b
documented. If theameras not compliant,it has
to bereadjustedy the manufacturer.

. Storing of thenfrared picture with the

Documentation . .

radiometric data
20.7 Digital lux meter

Parameter Specification

Range 0 £1000lux

Accuracy + (2% +5)
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Resolution 1 lux
Display 3Y2digits, Backlit LCD/LED

Accessories

Battery +2 set

CarryCasewith sufficient spacdéor accommodatingccessories.

20.8 All testingequipmentshall posseswalid calibrationcertificateissuedfrom approvedNABL
labs.

20.9 Instrumentf superioratingis allowedafter seekingconsenof the Employer.

20.10 Maintenancegcalibration,up keepingrepair& replacemenof theseaoolswill bein thescopeof
the Contractounderthe O&M Contract.

20.11 It is & R Q W U EsponhBikilifyto arrangefor tools, tackles,logistics, test kits, manpower,

expertsetc.required fortroublefree operationof Plant.
21  Powerevacuationsystem(Applicable for Ground Mounted and Floating)

21.1 The contractorhasto do the power evacuationand integrationto and with the designated
substation via either overhead transmission line or underground cafesified grid voltage
with all necessary infrastructure such as protection switchgedreeteringsystemsasperthe
requiremenof the STU/Employer.

21.2 The power evacuation system for the plant shall be as per the state TRANSISOGM
requirement and appropriate approval. Toatractor shall get the rouspproval from the
Employer and TRANSCO / DISCOM as the case may be pristartof theconstructionAny
changedn therouteor schemeéntroducedoy TRANSCO
/ DISCOM at any point of the time prior to commissioningshall be compliedwithout any
additionalcostto the Employer.

21.3 The ROW for the TL/UG cable shall be obtained prior to the construction of thiedmehe

concerneduthorities.

21.4 OverheadlransmissiorLine

In case the power evacuation is planned with overtreadmission line for plantternal and
external evacuation, the design of tower and its accessories shall ®¢ids WKH ',6&207V

requirement and the design shall be submitted to Employapfopval/accord.
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21.5 Undergrouncable
In case the power evacuatits planned with underground cable for plant inteawalcuation,

thecableshallbeapprovedytheEmployer However,in caseof externapowerevacuationthe
evacuationplan shall be asper ', 6 & 2 0 fr&quirementand thesameshall be submittedo
Employerfor approval/accord.

C Civil, Mechanicaland Plumbing Works
(for Floating Solar Project 36 SHFLILF 7THFKQLFDO 6SHFLILFDWLRQ IRU
Section may be referred)

1 General Requirement

1.1 This section of TechnicalSpecifications describes detailed technical and functional

requirementsf all civil, structuralmechanica& plumbingworksincludedin thescope.

1.2 This excludes design, suppand installation of Galvanised 220 kV ab82 kV Transmission
Line towers,Tower extensions & accessories and 11 kV, 22 kV & 3g&\smissiorpoles&
accessorieswhich shall be designedfollowing latest guidelinesof respective SEB (State
electricity board) and got approved from SEB/STU beéxecution. In absence of SEB/ STU
guidelines REC (Rural electrification corporati@iandards shall be followed. Poles at corner
with angle > 100 shall be provided withpdle structure or lattice tower. Use of RBteessed
cement concrete spun poles is aoteptable. Approved copie§ these designs & drawings

shall be submitted to tremployerfor reference and record.

1.3 Standard# Codes
1.3.1  All design and construction of civil works shall conform to relevant Indian standactias
BIS, IRC, MORTH, NBC etc.

1.3.2  Designof steelstructureshallconformto IS: 800,801or 802asapplicable Desigrof concrete

structuresshall conformto IS: 456. For designof liquid retainingstructurdS: 3370 shall be
followed. Only in case of neavailability of Indian standargéquivalent American dBritish
standard may be used for design with prior approftthie Engineerandthe contractorshall
submitproperjustificationfor thesamealongwith his request to the Engineer for review and
approval, and the decision of tBagineer shall b&nal ard binding.

1.3.3  All the design/ drawings shall be prepared/ approved either-bguse Engineerifiggam of

the contractor (or by his Engineering Consultant) with qualified engineaifigyith relevant
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experience irsuccessfutlesignof solar SPVplants.

1.3.4  Thedesigncalculationdor MMS, RCCstructure Steelstructure Foundatiorsystenmncluding
piling, Roadwork, Drainagework, etc.shallbesubmittedor prior approvabf Engineetbefore
commencemerdf construction.

1.3.5 As per project requirements, tl@nployer may ask for approval of all civil desigasd
drawingsby a Chartered Civil/StructuralEngineer.

1.4 The design calculationsshall be supplementedvith a neat sketch showing the structure
geometry, node and member nos., lengths of various typicabarsrsupportpointsandtype
of supports,typesof materials& type of sectionswithproperties considered in analysis &
design. The report shall also include bagkcalculations for various loads adopted in design,
brief write-up on primary load casesid design load combinations considered and conclusions
on design results (withupportingsketches¥or easyreferenceandclarity. Wherea computer
program(othethanSTAAD) is usedfor analysisanddesignthecontractoshallincludeawrite-
up onthe computerprogramused along with examplesfor validation check. Design Input
(formatsuitableto the programmaeausedandalsoin STAAD format)andoutputfile shalklso be
given in the design report and in soft copy to facilitate its review and apjrptadéEngineer.

15 The methodologyfor constructionof MMS andits foundations,Road& drainageworksand
Procedure for pile load test shall also be submitted for prior approval of Enlgafesgstartof
theseworks.

2 Topographical Survey

2.1 The contractorshall be responsibldor detailedTopographicaSurveyof the proposegroject
site. The work shall be carried out through an agency with relevant expenemgelified
surveyteam.

2.2 TheTopographicasurveyshallbeconductedait20mx 20mgrid, or asdirectedby theEngineer,
only with the help of digital surveying instruments like Total Station/ Aexel.

2.3 The Contractorshall carry the Bench Mark from nearestGTS Bench mark or any other
established source like Railway station, Permanent PWD/ \&tRI2ture etcasapproved by
the Engineer, by fiyevelling and establish two permanent bench m&R&8M) at site. All
subsequeritansferof levelsshallbecarriedoutwith respectothes®BMs. The work shall also
include constructing permanergference pillars (RP) auitablelocationsasdirectedby the

EngineerTheseeferenceillars shallbelabellegermanently with their respective coordinates
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2.4

2.5

2.6

2.7

and reduced levels for future use. TPermanent Bench Marks (PBM) and reference pillars
(RP)shall be shown on theurveydrawings.

While carrying bench mark to the project site, levels shall also be establishedpenntiagment
objects like culverts etc. at least on one object in every 1 (one)adwaillble along with route
with adequate des@tion about the objects. These levselwll be maintained at site & also
mentioned in the survey report to facilitate locatimgseobjectslateron.

The survey work shall be carried out in UTM grid system. The contractor shabisibdalish
the latitude and longitudes and UTM coordinates of all the corners girtject site. At least
50m width of the adjoining plots and surrounding areas shab@lsovered in the survey for
correlation with adjoining plots and facilities. The gridgtiersurveywork shallbeestablished
in N-S & E-W direction(correspondingoGeographicaNorth or PlantNorth) asdirectedby the
Engineer.

Positions,both in plan and elevation,of all naturaland artificial featuresin the arealike
waterways, railway tracksrees, cultivation, houses, fences, pucca and kutcha imedding
culverts and crossings, foot tracks, other permanent objects like teleposte and
transmission towers etc. are to be established and subsequently srsuwegmapsby means

of conventionalsymbols(preferablysymbolsof surveyof IndiaMaps). All hills and valleys
within the area/areas are to be surveyed and plottathpaby contours Any unusuaktondition

or formationontheground Jocationsof rockoutcropgif visible onthesurfaceandsprings/falls,
sandcheap/dunepossibleaggregate deposits etc. shall also be noted and plotted on contour maps.
The C/Lcoordinate®f existingroad& crossdrainaggCD) works(culvertsetc.)atintermediate

points & at cornershtersections and width of carriage way of the road shaleberdedwith

their position onthe contoumaps.

The record of measurement of all Reduced Levels (RL) shall be submitted infdigitat, (in

X, Yy z coordinate system) along with preliminapntour plan of the site, [qrQJLQHHUYVY UHY L}
before submission of final contour map. The contour interval $teadkrequiredfor proper
representationf thetopographyhoweverit shallnot be morghan 0.5m. The Contractor shall
submit survey maps dhe site in 1:10,000 scaliadicating grid lines and contour lines,
demarcating all permanent features like roadgways, waterways, buildings, power lines,
natural streams, trees, sand dunesRtesentseof thesitei.e. mining, quarrying,agriculure

etc.,existingdrainagepattermof the site, possibility of water logging and high flood level of the
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3

3.1

3.2

3.3

area shall also beaptured in the document. The project plot boundary with coordinates of all
cornerpointsalongwith coordinategrid of 50mx 50minterval shallbe markedon the contour

map.
Geotechnicallnvestigations

The contractor shall be responsible for detailed Geotechnical investigationspaibpiosed
projectsite forthe purpose of foundation design faarious buildingsstructuresHT lines,
MMS etc.andotherdesign/planningrequirementsTheinvestigation work shall be carried out
through any Govt. approved/ NABL accreditegency. The contractorshall submit the
credentialsof the proposedagencyalong withrelevant certificates irsupport thereof for
verification/ approval of the Investigatidxgency bythe Engineer.

Thescopeof work includesexecutionof completesoil explorationincludingboringand
drilling with rotary drilling rig, standardpenetratiortest(SPT), collectingdisturbed(DS)and

undisturbed samples (UDS), collecting ground water samples, trial pits, elentsistivity
tests (ERT), field & laboratory CBR tests, conducting laboratory testsltectted samples of
soil & ground water and preparation and subiois®f report.SPTshallbe carriedout in all
typesof soil depositsandin all rock formationswith coreaecovery up to 20% met within a
borehole (BH). SPT test shall be conducted at etéssn interval or at change of strata. The
starting depth of SP¥hall be 0.5m fronground level. UDS shall be collected at every 1.5m
interval or at change of strata. Thia. size of trialpit shall be2.0mx2.0mx2.5ndeep.

The field investigations shall mainly include drilling of min. 5m deep BHs (50% ofNotaf
boreholes shall be 10m deep), conducting SPT and collecting Disturbedr@®8ndisturbed
samples (UDS), conducting-situ CBR test for approach road to plent, internal roads &
peripheral road; Trial pits (TP) and Electrical resistivity t¢&fRT). Number and location of
BHs, California bearing ratio (CBR) tests, ERTs diiRs shall be decided as per the project
layout, site topography and soil conditionscionsultation with the Employer. The proposed
locations shall fairly represent the topabjed site to get the complete required geotechnical
information. The BH near MCRnd ICR shall be 10m deep. There shall be minimum 1 no. of
BH per 5 acres of tharea(However total numberof boreholeshallnot belessthan5), 3 nos.
of Trial pits,5 nos. of CBR test & ERT, 5 nos. of Ground water samplesfor laboratory
investigationsl he soil/ rock samples for laboratory investigations shall be collected from each

borehole and trial pit in sufficient nos. (Neta case the project plot is divided inniamber of
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discrete blocks separated from each other, min. 3 nos. of bore holespiBiTaERT and 2
CBR tests shall be taken per such block with at least 1 No. ofp@HS acresas specified
above).

3.4 The proposed Geotechnical investigation plan ititig proposed locations of THHs, water
sample collection points, CBR test & ERT shall be submitted t&theloyerfor review and
approvalbeforestartof work.

3.5 Laboratorytestsshall be conductedon DS & UDS samplesand ground water samplen
sufficient no. & shall include, Soil classification,Grain size analysisincludingHydrometer
analysis, determination of Bulk and dry density, Specific gravity, Natamsture content,
Atterberg limits, Triaxial shear tests (Unconsolidated UndrainedU) on UDS, Undrained
sheaitest,Consolidatiortests,UnconfinedcompressionestgUCS), Freeswell index,chemical
analysisof soil andwatersamplego determinghecarbonatesulphateschlorides hitrates pH,
Organicmatterandanyotherchemicalbarmful to concrete and reinforcement/ steel. Laboratory
tests on rock samples shiadt carried out for Hardness, Specific Gravity, Unit Weight, Uniaxial
CompressiveStrength (imsitu & saturated), Slake Durability etc. Laboratory CBR test on
soakedsampleshallalsobeconductednmin. 5 no.of soil samplego ascertairthesuitabilityof
soil for sub-gradeandrequiremenbdf anytreatmenbf subgradesoil in caseof CBR
<2%asperIRC requirements.

3.6 After completionof field and laboratorywork, the contractorshall submit a Geotechnical
,QYHVWLIJDWLRQ 5HSRUW IRU (QJLQHHUYV DSSUmNm@RO $00 I
presented in the report as per provisions of relevant BIS standards ind@idticmprdinates,
Existing GL, Depth of wair table, Method of drilling etc. The repatall include a Map
showing the locations of various field tests including coordinatzdculations and
recommendationf®r foundatiortypeandsafebearingcapacit SBCYor variousPlantbuildings
(ICR, MCR etc.)andOpeninstallations Switch Yardstructurest. SubStation(asapplicable),
Transformerfoundation, HT lines (as applicable), MMS foundation etc.correspondingo
settlemenbf 25mm.

3.7 The report shall include the studyfor 3/L T X H | DpbtéhtiaRa@sessmerf the grouncand
suggestion$or anygroundimprovementP H D V Xakréquvired.

3.8 The report shall also include ground water analysis (water sample collected framelaie

ascertain its suitability for construction purposes, recommenddtintygpe otementgradeof
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concrete& minimum cementcontentas per prevalentsoil characteristics with respect to
presence of aggressive chemicals and environmgmbsure conditions as per relevant BIS
specifications. However, minimum gradecohcreteshall beas specified undeg& O M&ERQFUHWH
:RUNVY

3.9 In case the contractor wishes to adopt concrete pile foundation for MMS supp@totiesh.
report shall also include the calculations, based on soil properties, fgilsatapacity under
direct canpression, lateral load and pull out as per 1S:2911siRgte pile, Lateral load capacity
shall be min. of the values obtained as per 1S:292%4 & R mRé&tNodcorrespondingo free pile
head.Thereportshallalsoincluderecommendations abotype ofpile, its depthanddia.to be
used.

3.9.1 In coastal areas and in marshy or swelling type soil, under reamed or drivencomecrase

pile shall be used.In casecontractorwishesto usehelical piles the designfabricationand

installationshall confornto IBC (Internationabuilding code).

3.9.2  Thecontractorshall carry out field trials for initial load teston pile to verify the pile design
to confirm the safe load carrying capacity under direct compression, LUastahdPull out.
Themin. of thetwo values(designvalueaspersoil characteristic& field testresults)shall be
adopted.

3.9.3 The nos. of piles to be tested under each category shall be finalized corresponding
geotechnical characteristics at site, plot area etc. However, minimum 5 pidssshallbe
tested{min. 3 nos.in eachblock (block size< 25 acre)andmin. 5 nosin each block (block
size.25 acres) if the plant site is divided in discrete blseksratedrom eachother} under
each categorgf load.

3.9.4 The locations of test pileshall be distributed over the plant site and to be finalired
consultation with Engineer. In case the MMS column is fixed using base @fatieor bolt
assembly, the adequacy of provided pile reinforcement in job (wonkileg)orrespondingo
the setof testloadsshall be reviewedby the contractorfor anyadditional requirementof
reinforcemenaindthe sameshallbeprovidedin the pile tobe castfor initial load test.

3.9.5 In case the Contractor proposes to embed the Column leg in the pile for firengst pile
shall be provided with embedded column leg as per approved desiganaddwelsas
requiredfor applicationof testload. The drawing for the Test pile shallbe submitted to

Engineer for his approval before casting the test pile. Thetésaon pile shall be conducted
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3.9.6

3.9.7

3.10

4

4.1

4.2

4.3

after min. of 28 days from the date of casting. In casmotiteactor desires to conduct the test
earlier than 28 days, he may use suitalighergradeconcreteor if thereis substantial
evidencdrom earliercubetestresult®n design grade concrete to demonstrate the early gain
of required compressiva@rengthprior to application of thaestload.
However, under no circumstances the test shall be conducted before 15 dayatef die
casting the pile. All the diajauges and hydraulic jack assembly shalptzperly calibrated
as per the requirements of relevant BIS standards andcedilidationcertificateto this effect
from Govt./ NABL accredited estagencyshallbesubmittedto the Engineebeforeuse.
Thecontractoishallsubmitdetailedmethodologyfor conductinghetestsin line withlS: 2911

3bUuw IRU (QILQHHUTY DSSURYDO EH I|ddgtetiBrRaPtRdde) FH P H Q \
tests the contractor shall compile the test results and submgptitein a proper format as
specified in the BIS standard with recommendatidRs QFOXVLRQV IRU (QJLQHHU"
The pile work shall start only after approvaltbéfinal pile design dulyerified/ confirmed
with initial loadtestresults.

All buildings and Plinth for Open installations (MCR, ICR etc.), Transformer y@ndgtchyard
and Substation area shall have levelled ground as detailed under Cb.lhédow.

Other Investigations

The contractor shall also obtain and study other input data at propaged site fodesign of
the project from metrological department/ local govt. authorities. ThisisbhhlHedatarelated
to Rainfall, Maximumé& Minimum ambientTemperatureHumidity HFL etc.
ThecontractoshallcarryoutShadowAnalysisatproposediteandaccordinglydesigrstrings and
array layout with optimum use of space, material and man power. lotkesge variationsn
topography (3 to the horizontal) the study shall also include #féect of topographical
variations on array layout diMMS structure design adequacyl stability. The contractor shall
submit all the details/ design to the Engineerésiew/approval.
Thecontractorshallalsoidentify potentialquarryareador coarseandfine aggregates beused
for concreteand shall carry out the concretemix designfor concretegradeso be used in
construction of all concrete works (M25 and above) before staxraftructionHowever for
piling M25 concretewith nominalmix of (1:1:2) maybeusedFor grades of concrete legsn
M25 to be used in PPC works, nominal mixsgecified in 1S:456 may be used. The concrete

mix shall be designed for each souofe&ement and aggregates as per provisions of 1S:10262
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Standard and confirmettirough 28 days compressive strength of cetectrial mix samples.

Target meanVWUHQJIJWK RI FRQFUHWH IRU PL[ GHVLJQ VKDOO EH |
Theconcrete mix design shall be carried out through NABL accredited Laboratory Goahy
agencyapproveddy the Engineer.In casethe contractomproposedo useRMC the same shall

conform to IS: 4926. The Contractor shall submit the Concretelesiign proposed to be used

by the RMC for review and approval by the EmployBeports of periodic quality tests for the

supply concrete batcshall be maintained bthe RMC supplierasperapprovedQuality Plan

andthesameshallbesubmittedo theEmployerfor reviewandrecord).

5 Area Grading and Land Development

5.1 The Finished Grade Level (FGL) of the proposed plant shall be fixedrefighence tthe
highestflood level (HFL) andsurroundinggroundprofile at proposedsiteto avoidflooding of
plant site. The data regarding HFL at proposed site shall be obtainedhieometrological
department by the contractor. In case of absendhi®fdata, thecontractorshall assesshe
requirednformationthroughlocalsitereconnaissanc&hearea at and around (up to 25m beyond
external wall/ area including access roagaking whichever is minimum) all buildings/ plinth
for open installatios (ICR, MCRetc.), transformer yard and switghrd shall be uniformly
levelled at suitable RL (i.d=GL) to befinalized consideringopographyandHFL at site. The
minimum plinth levelof all buildings/ open installations shall be 450mm above RA@Gtdule
mountingstructure foundation/ Pile cap or any other pedestal shall be min. 200mm above FGL.
Top of transformefoundation pedestahallbe min, 500mmabovethe FGL.

5.2 A detailed drawing for site levelling and grading (if necessary) shall be sudhrbijtéhe
contractor before commencement of construction of all buildings, plinth forinptailation
and transformer/switchyard works. The estimated volume of cuttindiling shallalsobe
markedontheGradingdrawingsfor referenceThefinal gradeleveldo be adopted for different
blocks shall be clearly marked on the Plant Layout/ Atayoutdrawing.

5.3 It is envisaged that the MMS are installed on natural/ existing ground witholg\aatjng or
grading of the area. Contractor shall accordimglysider the effect of thexisting ground slope
on the design of MMS structure as specified elsewhere irsgReifications. If any ground
undulations at column locations are observed the shaitbefilled upwith PCC(1:3:6)upto
surroundinggroundlevel immediatelyafter pileinstallation before start of erectionof other

MMS membersln caseof pile, the PCCHill shall extend min. 500mm outside pile cap all around
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and remaining area may be fillgaiwith local soil properlycompacted.

54 The contractolis responsible for making the site ready and easily approachalikedrng

bushesfelling of trees(mandatorypermissionslicenses/statutoryclearancefsom competent
authoritiesif requiredfor cutting of trees,blastingor mining operationsgisposal of waste
material etc. shall be obtained by the contractor), cutting, filling sathctedexcavatedearth
or borrowedearthincludingidentifyingborrowareasExceptn exceptional cases (with approval
of the Engineer), filling shall be made op cohesive notswelling material. The filling for
levelling/ reclaiming the ground/ areshall be done in layers not more than 150mm of
compacted thickness in casecohesive (clayey) soils and 250mm compacted thickness in case
of granular (sandy3oils with compactionup to 95% (of modified proctor density) and 80%
(of relativedensity)respectivelyTheslopeatedgeof gradedareashallnotbesteepethanl:1.5
(1 Vertical: 1.5 Horizontal) in cutting and 1:2 (1 Vertical: 2 Horizontal) in fillingcasef
filling with rock material,the edgesshall be providedin line with provisionsof relevanBIS
standard.

5.5 It shall be ensured that the land is grading and levelling is done properly to eneasdltar
of surfacerun-off andthe gradelevels shall be fixed with respectto high floodlevel at site,
drainage pattern and system requirements. It shall be ensured tlaaictie used optimally to
have maximum solar power generation considering dtilization of the plot areas. It is
advisable tdollow the natural flow of water at ttgroundasfar aspossible fodrainagedesign.

5.6 In case the filled up earth is brought from outside the plant or borrow areas (Winerettial
inside plant area is not found suitable for grading work dalirécted by theEngineer), the
contractor shall carry out all required soil investigations to ascertasuitability of the
ERUURZHG VRLO IRU ODQG GHYHORSP HQopéshalaSointl @O LQJ S XU
arrangindandlease gettingall necessargtatutoryapprovalfor mining, payment of necessary
challan etc. Excess earth, if any, shall be dispadqutoperly atlocation asdirectedby the

Engineer.
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6 Roads

6.1 Suitableapproacthroad (asapplicable)from nearespublic roadup to plant Main gateAccess
road from Main gate to Main control cum office room (MCR), Internal reat®ecting MCR
and other facilities/ buildings/ open installations like Local contooim(s) (LCR)/ Inverter
controlroom(s)(ICR), Substation& Switchyard(asapplicable) etc. and peripheral road along
inside of the boundary fence/ wall shall pa@vided for safe and easy transportation of men,

material and equipment durimgnstructiorandmaintenance.

6.2 The Approachroad connectingnearestpublic road and the Main gateshall be of 4.0nwide
carriagavaywith 0.5mwide shoulder®neitherside.Theaccessoadconnecting/lain gate and
MCR and internal access road(s) connecting MCR to various facilligtdings/ open
Installations shall be &.0m widecarriage way with 0.5rwide shoulders on either side while
the peripheral road shall be of 2.5m wide carriage wigty 0.5m shoulders on either side. The
top of road (TOR) elevation shall be minimbs® mm aboveFGL to avoidflooding of roads
duringrains.Theroadsshallbeprovidedvith alongsidedrains as per designrequirementsof
drainagesystemfor effective disposalof stormwaterandto avoidcrossflow of stormwater
overtheroad.Theroadshall be designed as per IRC-32corresponding twaffic category T3
and criticalfield CBR valueof thesubgradeShoulder shall bef min. 150mmthickness.

6.3 However following minimumroadsectiondetailsshallbefollowed:

B Topping: Surfacedressingwith gravelor gravetsoil mixture conformingto Cl. 402of
MORD specificationdor rural roadspublishedby IRC (MORD specs)Howeverfor sites
with averageannualrainfall > 1500mm, either 2 coursesurfacebituminous dressing
conforming to Cl. 505 of MORD specs or 20 mm thick ogeaded premix carpet + Type
B or Type £ seal coat conforming to Cl. 506 MORD specswill beprovided.

I Base course WBM (CBR>100%) conforming to Cl. 405 of MORD specs: 75mm
compactedhick, Gradelll

Il Base course WBM (CBR>100%) conforming to Cl. 405 of MORfecs: 75 mm
compactedhick, Gradell

Il Granular/ gravel subase course (CBR>20%), conforming to Cl. 401 of MO&ecs:
175mm compactethick, compactedo 100% ofmaxdry density
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6.4

6.5

6.6

6.7

6.8

6.9

I Compactedsubgrade300mmthick below subbase(nonexpansivesoil with max.dry
density> 1.65kN/m3) conformingto Cl 303 of MORD specs,compactedup t098% of
standargroctordensityin layersof 150mmthicknessin caseof expansive soils like black
cotton soil suitable treatment as per Cl. 403 of MQIRBcsshall beprovidedbeforelaying
subbasecourse.

Il Gravel Shouldersconformingto Cl 407 of MORD specs: 150mm compactechick,
compactedo 100% of max.dry density

Soaked CBR value of sugrade shall not be less than 2%. Where the CBR dfubgrade is
lessthan 2 % a capping layer of 2100 mm thickness of material witinanum CBR of 10 %

is to be provided in addition to the shhse required for CBRf 2 %.When the subgrade is
silty or clayey soil and the annual rainfall of the aremdsethan1000mm,adrainagdayerof
100mmovertheentireformationwidth shoulde provided conforming to the gradation given in
Chapter 6 of IRC SR0. This layemill form apartof thedesigned thicknessf subbase.

In caseof no-availabilityof murrumin thenearbyarea®f theprojectsite,suitableothescreening/

blendingmaterialfor WBM constructiormay be usedconformingto provisionsof IRC SP 20.

Theconstructionof road shall conform to MORD specificationsfor Rural roads
publishedby IRC.

Drain, cable orany other crossing shall be provided with RCC box or precast copipeste
culvert. The culvert design shall conform to relevant IRC standard. The pipesdoculverts
shall be of minimum class NP3 conforming to IS 458 with min. soil @v&0mm abog the
pipe. In case of soil cushion less than 750mm the pipe shalidvededwith 100 mm thick
M20 reinforcedconcreteencasememnwith 10 dia. reinforcement rods @ 150mm c/c both ways.
However, the water supply pipe fimodule cleaning and serviadrinking water shall be routed
through Medium class Giteelpipe ofrequired diaconformingto IS: 1161.

Minimum dia. of casingpipeto beusedatanyfacility like electriccable waterpipelineetc.shall

be 150mm.

Maintenance pathways of min. 1.0width shall be provided between SPV arrays dasy
movement of maintenance staff, tools, equipment and machinery, washirglofesetc. The
pathwayareashall be generallylevelledandwell compactethanually/mechanically Areasof
depressionvalley zonesor wherevetthereisnoticeable change in topography, shall be levelled

using well compacted good eantimatchingthe top finished surfacewith groundtopography/
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gradeto avoid accumulationf waterin the regionandallowing its free flow to keepthe area
devoidof mud/sludge.

6.10 Thereshallbenoperipheratoad.Howeverabout2.5mwide corridorshallbeleft alongnside of
the plant boundary suitably maintained clean of any vegetation and shaibvded with
adequatdlumination for movemenbf securitypersonnelAny undulations shall be made good
with locally available coarse grained material to himdy level passageay.

6.11 The design and drawings for approach road, all internal roads and culverts skdlirtigedo

the Engineefor appoval beforeexecution.
7 Surface/Area drainage

7.1 The contractorshall designand constructstorm water drainagenetwork for smootldisposal
of stormwaterfrom the plantto thenearest available drainagatlet.

7.2 The stormwaterdrainagesystemshall be designedand plannedto ensureno wateistagnation
in theplant.

7.3 The plantdrainagesystemshall be designedor maximumhourly rainfall intensityandelevant
time of concentration.

7.4 The designshallconformto the provisionsof IRC SP42 andbestindustrypractices.
(The design rainfall shall be taken as max. hourly rainfall at 25 years return pepiamjeat

site as provided in the Isopluvial map of the relevant subzone annexeHl@athEstimation
Reportsof CentralWaterCommissiofCWC).

7.5 The coeffidgent of rurroff for estimation of design discharge shall be considered eatpbment
characteristicdhowever itshall notbelessthanO0.6.

7.6 The drainage scheme shall be designed considering the plant plot area anddbeding
catchmenareacontributingto the plantareadrainageasperthetopography.

7.7 The storm water drainage system shall be a network of open surface draine¢taitigular or
trapezoidal cross section) and shall generally be designed to folloatdinaiflow of waterand
groundcontours.

7.8 Suitable size plant peripheral drain as per design (min. 500mm wide x 500mmatteep)
inside of plant boundary wall/ fence shall be provided for smooth channelaadigiside storm
water and to avoid flooding in the plant. The safall internal andoadsidedrainsshallnotbe
lessthan450mm(bottomwidth) x 500mm(depth).

7.9 All trapezoidatirainsshallhavesideslopesotsteepethanl:1andshallbelinedwitheither brick
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or RR masonry/ concrete or stone slabs as suitalthe tsite conditionsThe min. Thicknessof
thelining shallbe 115mmfor brick masonry,75mmfor concretslabs, 150mm for RR masonry
and 100mm for stone slabs. The lining shall be in @M) and the joints shall be raked and
pointed with CM (1:3)however, the joints ifining of plantperipheraldrain maybeleft without
pointing.

7.10 In caseof rectanguladrain,thethicknessof thewall shallbe checkedagainsistructurastability
under action of the design loads as specified in Cl. No. i0. BV LJQ /IRolbvévaf IMin.
thickness shall be 230mm for brick masonry, 300mm for RR masomdyl25mm for RCC
work, except for garland drain around buildings where the watl.thicknesscanbe 115mm,
200mmand100mmrespectivelyfor brick masonryRRmasonryandRCC work.

7.11 The structuraldesignof drainsshall be as per provisionsof relevantBIS standardsandyood
industrypractice.

7.12 Thedrainoutfall shall be connectedo the nearesexistingnaturaldrain(s)/waterbodyoutside
plant premisesandit shall be ensuredhat the drainagewater shall not re-entethe plant nor
encroachflood intheadjacenproperty/plot.

7.13 The proposed drainage scheme along with design calculations and drawings shiathlid

to the Engineeffor review/approvalbeforestartof construction.

7.14 The contractor shall also explore for providing rain water harvesting system for water
conservation by constructing suitable collection wells along the drains or thpoonjkionof
detentiorpondsor percolation/recharggit etc. Theschemdor rainwateharvestingalong with

design calculations shdlesubmittedfor approval
8 Peripheral boundary Wall/Fence

8.1 The plant peripheral boundary shall be provided with either Chain link or barbetendiag
or masonnyoundarywall asspecified.

8.2 The boundary fence/ wall shall be provided along the Solar PV plant boundmyéocatéhe
plantboundaryandto keepawaythe unauthorise@ccesgo the plantThe fence/ wall shall be
provided with Main entry gate. The fencing/ wsitlall be with2.5m height above grade level
including 400mm dia. Gl concertina wire along witin@ of barbedwiresoneitherarmto be
fixed onY shapeanglebracketsThemaingateshallbe min. 6.0mwide (clear)(4.5 m carriage

way +1.5m wicketgate).
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8.3 Chainlink fencing

8.3.1 The fencing shall be of Chain link (Gl or poly coat Gl as specified) mesh fabriawathal,
corner and stay posts of RCC (min 200mm x 200mm size, M30 graHe} dippedGl angle
(min. ISA 75x75x6mm), asapplicablealongwith 230thick brick/300 thick RR masonry toe
wall, with 200mm thick M15 PCC foundation (min. widdsOmmandmin. depth450 mm
belowGL).

8.3.2 Intermediate, corner and stay posts shall be supported with min. 300 mm d&sOanuan
deep (below GL) piles imement concrete (nominal mix 1:1:2). The colposts shall be
extended in to the pile up to 800mm with 50mm cover at the boftbewpile shallproject
150mmaboveGL. Thetoewall shallproject150mmaboveGL.The intermediate, corner and
stay postshall be supported by angle struts that slaatkthe samefoundation ashatof the
main posts.

8.3.3  The brick masonry toe wall shall be plastered with 15thick CM (1:4) plaster ofalsedand
shallhavemin. 50 thick PCC(1:2:4) copingfinishedsmoothandprojectindsmmon either
side of the wall with togloping inwards.

8.3.4  Spacing of intermediate posts shall not be more than 2.5m. Eveigtéfmediatgostshall
be providedwith a staypostwhile everycornerpostshallbe providedwithtwo stay post®n
eitherside.

8.3.5  Joints inRR masonryshall beproperlyrakedandpointedwith CM (1:3).
8.3.6  In caseof pond/draincrossinghefence, RCCheamof adequateizesupportedn

RCCcolumnsoneithersideandsuitablegrill of MS squaregods(verticalspacingnotmorethan
150mm) of min. Size25x25mmandmin. 3 no. horizontal20 SQMS rodr 50 mm x 8 mm
thick flats secured to RCC beam and columns; shall be prowdpthce oftoe wall for
smoothflow of water.

8.3.7  The Gl chain link mesh fabric (40x40 mm with mivire gauge 3.15mm, both enagsted)
andfencingshallconformto IS: 2721.Poly coatGl chainlink mest{50x50mm)shallconform
to ASTM 668andfencing shallconformto ASTM 668.

8.3.8  Eachfencepaneljnlieuoftiewire,shallbeprovidedwith 35x35x3mnl edgeangleattopand
bottomwith meshfabricfirmly securedo themandto intermediatesupporangles.

8.3.9  All MS sections shall be painted with 2 coats of epoxy paint of approved makbahaver

2 coatsof suitable primer.

8.4 Boundary wal
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The boundarywall structure shall be a RCC beammlumn structure with wall of eithlerick
(min. 230mm thick), concrete block (min. 200mm thick) or of€ast RCCcolumns and wall
panels (min. 75mm thick). The top of the wall shall be providedoaitbretecoping (min.

50mmthick with 40mmprojectionon eitherside).

8.5 Barbed wiregencing

Thedetailsof barbedwire fencingshallbesameasthosefor chainlink fencingexcepproviding

barbed wires (4mm dia.) in place of chiéimk mesh. There shall be 10 nof barbedwires

which shallbe equallyplacedalongthe fenceheight. The Barbedwire VKD OO EH RI W\SH u,
and class designation 1 with chromate conversion coatinghaidconform to IS: 27&very

bay of the fence shall also be provided with on@i@onalline wire of4Ammdia.conforming

to1S: 280.

8.6 Main Gate

8.6.1  The Main entry gate of size as specified under clause no. 8.0 (2.5m height) sialldmed
design with solid MS steel sections (25x25mm). The spacing of varteabershall notbe
morethan 150mm.

8.6.2  The gate shall be complete with MS flat guide track, castor wheel(s), Gl fittidiysuges
like hingesaldrop,locking arrangementyostsetc.

8.6.3  The main gate shall be of 2.5m height and shall have 4.5m wide Gate for vefmiouament
andanadjacentl.5mwide wicket gatefor pedestrianmovement.

8.6.4  Area neathe main gatextending fronb00mm (min) outside the gate 2700 mm
(min) inside the gate, shall be brought to Top of Road elevation with respectjgptioach
road at main gate fdull width of the gate. This shall be achieveddrgviding200mmthick
PCC (1:2:4) over 100 mm thick PCC (1:4:8) further underlairwith 300 mm thick well
compacted boulder soling with interstices filled with sarekting over well compacted
subgrade.

8.6.5  The gate shall be provided with the Project name plate (2.5mx 1m, 3mm thiplatd} The
gate shall be painted with 2 coats of epoxy paint over 2 coats of spitaide

8.6.6  The column posts of the gate shall be supported through RCC pedestal and\Midmtikgpth
of foundationshall bel200mmbelowNGL.

8.7 All design and drawings for peripheral boundary fence/ Wall and Main gate sisalbbstted
for (Q JL Q Hpprovialdefore execution.
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9 Plant Layout

9.1 The contractor shall submit drawing showing propd3egject Plant and SPV modukeyout.

9.2 The Plant and SPV module layout shall be a comprehensive drawing showing various
requirements of the project like, Reference coordinate grid, Geographical and\Bitnt
Layout of boundary fence including coordinatésll corner points, Location ofainentrance
gateandanyotheraccesgatesasperprojectneedsBlock wise FGL Layout of main approach
road to the plant, Internal and peripheral roads, SedRoioym/ cabin (s), all Buildings and Open
installationswith coordinates, TemporaiStorage yard/ facility to be used by the contractor
during construction, Proposed Arriyout, Lightening arrester, UG/Over ground water
Tank(s),Stormwaterdrains,Corridorfor buriedcablesetc.

9.3 The cable corridor shall daid through clear gap between arrays and shall not beelaid
modulesfor easymaintenance.

9.4 All thefacilities andbuildingsshallbe presentedvith suitableLegend.

9.5 Thedrawingshallbein suitablescaleto haveproperrepresentationf theinformation.

9.6 ThePlant& SPVmodulelayoutdrawingshallbesubmittedoy thecontractoffor reviewapproval
by the Engineer.

10 DesignlLoads

10.1  UnlessotherwisespecifiedelsewherePeadload, Live load, Wind load and Seismic
load for buildings and structurehall be considered as per provisions of relevanstat#lards.

10.2  Thefollowing minimumimposedoadasindicatedior someof theimportantareashallhowever
beconsideredor thedesignlf actuakexpectedoadis morethanthespecifieaminimumload,then

actualload is tobeconsidered.

S.No. | Area Imposed(Live) Load
1 Roof 1.50kN/ Sgm

2 Building floors (GF)& GradeSlab 10.00kN/ Sgm

3 RCCFloors(General) 5.00kN/ Sgm
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Outdoor platforms, Stairs, Landimgd
Balconies, Walkway, Chequrplate&
Grating(exceptcabletrench

cover)

5.00kN/ Sgm

Road culverts & allied structures over
5 drain & pipe crossings subjected to
vehicular traffic

Design for Classt u$$71 ORD
(Wheeled & Tracked both) and
checkfor Class * | $lfladingas
perIRC Standard

Underground structures such as
6 Sump, Pit, Trench, Drain, UG tank
etc.

In addition to Earth pressure and
Ground water table at FGL, a
surcharge of 20kN /Sgm
(10kN/Sgm for drains) shall aldme
considered.

The structure shall be designfed
following criteria £(a) Insideempty
with outside fill+ surchargend water
table at GL & (b) Insideaterwith
nofill & watertable

outside
7 Precast and¢hequredplatecover 4.00kN/ Sqm
over cabldgrench
As per IRC SP 20 correspondiig
o Main access @nternalRoads vehiculartraffic of 150commercial

vehicles per day amwditical in-field
CBR

10.3 Primaryloads
B DeadLoad(DL)
Live Load (LL)

Il Wind Load(WL) *Bothalong +X &+Z horizontaldirection
J Seismic LoadEL) tBothalong+X & +Z horizontaldirection

10.4 Basic wind speed (§) at project site shall be taken as per IS 875 {paunlessotherwise

specified elsewhere.

10.5 To calculate the design wind speed(Mhe factors K (probability factor or riskcoefficient),

K2 (terrainroughness and height factor) and K3 (topography factor) sbatinsideredsper

IS 875 (Part3) (However,minimum valuesfor K1, K2 and K3 shallbe 0.94, 1.0 and1.0
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respectively)

10.6  Topography factoqudNshallbetakenas 1.0upto upwardsslopeof 3°. Fortopography
with upwardslopegreatetthan3°, thevalueof pdNEhallbecalculatedasperAnnexureC of IS
875(Part3).

10.7 In caseof plantsitewithin 60km of seacoasttheimportanceactorfor cyclonicregion,udNfshall
be taken a4.15.

108 To FDOFXODWH WKH GHWEJQDAVRKU BUHMVRRYHUDIL @Y
(combinatiorfactor) shallbetakenas1.0. (Thefactor pd\fshallbetakenas1.0in casef plant
sitewithin 60kmof seacoast).

10.9 The Seismic Load shall be consideosdresponding to Earth quake zone at sitpeaitS: 1893
(Part 4) with Importancefactor 1.5. Ductile detailing as per IS 13920shallbe followed in
concrete structures except in case of concrete support structupinghitevel supporting open
installations of inverter transformers and control pané@Rit. CR, wherein thadetailing shall
conformto IS 456andSP34.

10.10 Notesfor MMS Design

10.10.1 WL shallbeconsidereds detailedelowfor estimation of/L underprimaryloads:

B WLx (downward), WLz(downward): Load due to positive pressure on desigmntiles
of MMS memberdor wind acting inboth (X, +Z) directions.
B WLx (upward), WLz (upward): Load due to negative pressure on desigmgléesof
MMS memberdor wind actingin both(xX, +Z) directions.
B WLx (member load), WLz (member load): Load due to wind action on(sidsosed)
face of respective MMS members (drag force) for wind acting in®XtltZ) directions.
X *WLx (membetoad,transvers¢éo MMS table):Loadduetowind actionofcolumn,
frontand back bracindpngitudinal bracing
x *WLz (memberload, along length of MMS table): Load dueto wind actiorof
column,rafterfront and backbracing,longitudinalbracing

10.10.2 For estimation of design wind loads on purlins (Table BBd375 Part 3), WL(downward)
and WL (upward) on modules (laid in the profile of mono slope casbpipeappliedsuch
that the centerof pressureshouldbe at (0.3 x length of canopyjrom windward end (for
simplicity, thewind load distributionmaybetakenadriangularwith max.valueatwindward
end).Solidity ratio (1) shallbetakenasO.5.
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10.10.3 Indesignof MMS (for heightof structuregessthan10m from ground),20%reduction
in wind pressurexssperNoteunderCl. 6.30f IS 875 +Part3is notpermittedin casef purlins
(members supporting modules), which shall be designed against adtfarcofresponding

to full wind pressure.

10.11 DesignLoadcombinations

10.11.1 Appropriate Load factors in LSM design for concrete structures and apprdpaictier of
safetyin WSM design(ASD) for all steelstructuresncludingMMS shallbeconsideredisper
relevantBIS standardNo increasen permissiblestresds permittedin design oMMS.

10.11.2 Following load combinations shall be considered in deBimyn:

= MMS Design:

() DL+LL

(i) DL+LL £WLx (upward)x WLx (memberoad)
(iii) DL+LL £ WLx (downward)+x WLx (memberoad)
(iv) DL+LL WLz (upward)x WLz (member load)
(v) DL+LL WLz (downward) AWLz (membeload)
(vi) DL+LL = ELX

(vii) DL+LL £ ELz

x ForRCCandSteelstructuresexceptMMS:
() DL+LL

(i) DL+LL +WLx

(i) DL+LL +WLz

(iv) DL+LL = ELXx

(v) DL+LL *+ELz

10.11.3 All buildings,structuresandfoundationsshallbe designedo withstandloadscorresponding

to worstdesign load combination.

11 Foundations(General)

11.1 Contractorshall designall foundationsfor buildings,equipmentHT line Towers,Switchyard
structures, Transformer, MMS & other structures as per relevant BIS standadds
recommendationsf Geotechnicainvestigation report.

11.2 No foundation for MMS, buildings, switchyard equipment and structuresstationsHT line
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towers, transformers, etc. shall rest on fillgglground. However, minatructures like cable
trench, cable rack, pipe pedestal, etc. may rest on-filesbilwith max.safebearingcapacity
for design considerations naotorethan 3T/Sgm.

11.3 Min. depthof foundationfor all buildingsandplinth for openinstallationsshallbe 1.5 mbelow
NGL. For all other structures, min. depth of foundation shall be 1.0 m wplessiedotherwise.

11.4 All foundationsof a building shall be foundedat sameRL (Reducedievel) with respecto
foundation depth below lowest NGL (Natural ground level) in the building areheVaks shall
be obtained with reference to the already established TBM using gigiitadyinstrumentsuch
asTotal Station/Auto Level.

11.5 All design& drawingsshallbesubmittedo theEngineerfor approvabeforeexecution.
12 MMS Foundation

12.1 Module mounting structure (MMS) may be supported on isolated/ strip footing or pile

foundation.

12.2 Boredcastin situ, Driven precast ounderreamedConcretepile

12.2.1 In case the contractor proposes to provide boredigastu concrete pile; the typ#a. and
length of pile shall be as per recommendationsof Geotechnicalinvestigationreport
corresponding to prevalent soil characteristics at site. However, thdimiand depth of the
pile shall be 300mm (Min 350 mm for column depth more thamii@iband 1800mm
respectivelyexceptwhen very hard strata/ rock (N>100)ascounteredtahigherlevel,the
pile shallbeextendedn to thehardstrataminimum
1.5 timeghe diameter of the pile with total depth of the pile not less than 12(@towcut
off level.

12.2.2 As specified above, the MMS support shall project minimum 200mm above(fRGiEhed
grade level) to avoid any damage to the MMS column/sub support diiee¢bcontact of
rain water/ surface ruaff. This shall be ensured through eitlsémgle stage construction of
entire pile length including portion above FGL orgrpviding a collar (to be cast in second
stage) which shall project min. 75mm in peyondthe pile faceand shall extendmin.
250mmbelowGL.

12.2.3 For proper bonding, the surface of first stage concrete shall be made raugévddiing and

cleaning out laitance and cement slurry by using wire brush orsuhface of joint
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immediately after initiaketting of concrete. The prepared surfsiceuldbecleanwateredo
getsaturatediry conditionwhenfreshconcretds placedgainsit. The preparedurfaceshall
beappliedwith asuitablebondingagentbeforeconstructiorof pile cap/collar asrequired.

12.2.4 In case the column post/stub is supported through basegplel®r bolt assembipe same
shall only be provided through RCC pile cap to be designed gs@asionsof relevantBIS
standardvith min. clearoverhangof 75mm.The pile shalembeddednin. 50mmin the pile
capandthepile reinforcemenshallbeextendednto the pile cagor properanchorage.

12.2.5 Incasef collapseof foundatiorstrataduringdrilling of thepile bore removablesteeliner shall
be used to maintain design deptid diameter of the pile for propawncreting.

12.2.6 Thedesign& installationof pilesshall confornto IS: 2911.

12.2.7 The bore shall be free from water before poring of pile concrete. For undercaateeting

tremieshall be used.

12.3 Helical/ ScrewPile

12.3.1 Thedesignmanufacturetestingandinstallationof Helical/ Screwpile shallconfornto ICB-

2009 and Practice Note 28- 3Screw Piles: Guidelines for Design, Construction &
Installation, ISSN117609070ctober2015(IPENZEngineerdNew=HDODQG °

12.3.2 The designof pile shall be undertakerand verified by a suitably qualified geotechnical or
structural Chartered Engineer wilkperience in the design bélical/screwpiles.

12.3.3 Thepile shallbedesignecgaindmanufactureih accordancith accepte@ngineering practice
to resist all stresses induced by installation into the grourgkavideloads.

12.3.4 The steel grade for pile shaft, helix plates and other accessories shall be wiky 850
MPa. Min. thickness (BMT) of shaft and helix plate shall be 6 mm and 8aspectielyin
caseof coastalnstallationsandsoilscontainingaggressivehemicaland at other project sites
it shall be respectively 5 mm and 6 mm. Cap plate andvasdplateshallbemin. 12 mm
thick andof min. gradeE-250conformingto 1S:2062.

12.3.5 All materialsshall be hot dip galvanizedconformingto relevantBIS standardwith
min. thicknesof galvanization 8@nicrons.

12.3.6 Whereverthe pile shaftis requiredto be infilled with concretegrout, the sameshalbe of
min. gradeM30 (anti shrink).

12.3.7 Theallowableaxial designload (Direct compressior& Pull out), Pa,of helical pilesshallbe

theleastof thefollowing values:

35 MW (AC) Solar PV Power
Plant (Cumulative) at 3 Areas Tender No. 118 |Page
of WCL |




Bharat Coking Coal Limited

Design, Engineerind?rocurement and Supply, Construction, Erection, Testing ar

Commissionig of Solar PV Power Plant at8ferent Areas of WCL at Nagpur Regiel

along with Erection, Installation, Testing and Commissioning of Transmission Sy

from project sites to injection point and Comprehensive O&M of the plant and tk
associated transmission system for 10 Yeare#fter.

12.3.8

12.3.9

(i) Sumof the areasof the helical bearingplatestimes the bearingcapacityof thesoil or
rock comprising théearing stratum.

(i) Capacitydeterminedrom well-documenteaorrelationswith installationtorque.

(i) Loadcapacitydeterminedrominitial loadtests.

(iv) Axial capacityof pile shaft.

(v) Axial capacityof pile shaftcouplings.

(vi) Sum oftheaxial capacityof helicalbearing plateaffixedto pile.

The lateral allowable load capacity of the pile shall be calculated usingrlysignd shall
be verified with field trials. The allowable design lateral load shall be &ogh@min. of (i)
thetotal lateralload producingmax.lateraldeflectionof 5mmand(ii) 50% ofthetotal lateral
load atwhich thelateraldisplacemenincrease$o 12mm.

Dimension®f thecentralshaftandthenumbersizeandthicknes®f helicalbearinglates shall

besufficientto supporthedesignloads.

12.3.10 TheDesignReport shalincludefollowing details.

12.3.11

12.3.12

() Designloads

(i) GeotechnicabtrengthReductionFactorsandsupportingmethodology

(iii) List of designstandards

(iv) Designmethodologyandhow specificloadssuchasseismic,lateralandsettlementre
addressed

(v) Foundingstratum

(vi) Estimatedength

(vii) Connectiordesignanddetailsbetweemile shaft& pile capplateandCol baselate

(viii) Preproduction and production load testing to support design includingacceptance
criteria.

Helicalpilesshallbeinstalledto specifiedembedmendepthandtorsionalresistanceriteria as

per design. The torque applied during installation shall not exceadakienum allowable

installation torquef the helicalpile

Special inspections shall be performed continuously durintaliason of helical pile
foundations. The information recorded shall include installation equipmentused, pile
dimensions, tip elevations, final depth, final installation torque and other pertis&iiation

data asequired.
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12.3.13 The installation of pileshall be done by an agency having adequate experiehe&dalpile

construction.

12.3.14 Themethodstatementor pre-productionloadtesting(initial test)andconstructiorofHelical
Pile shall be submitted for review and approval. The method statemermtoshply/following

requirements:

12.3.14.1 Helicalpile pre-productionloadtesting
The Piling Contractor shall provide a method statement for thprpdiction loatesting.

The method statement shall be submitted 2 weeks prior to pile instafiatitasting and

shall contairthefollowing information (asa minimum):

x  Programmeof thetesting,detailingthetiming andsequencef eachloadtest
includinganyadditionalinvestigationgproposed

X Thegeneralarrangement aheequipment

X A methodfor measuringhedisplacemenatthe headandtoe of eachtestpile

X  Templatefor thePile load testreport

X  Confirming the criteria for determiningthe acceptabilityof the compression,
tensionand lateral loadests

X A contingencyplan inthe eventhataloadtestis deemecdotacceptable

X A procedure for verifying the capacity for each individual pile, this may include

correlatingtheinstallationtorquefor eachpre-productionpile with theloadtestesults

x All pile load tests shall be supervised by suitabiperienced personnel, wlare

competento operatemonitorandrecordeachtestthroughoutts durationEachpile load

testshallbe continuouslymonitoredthroughoufts duration.

12.3.14.2 Helical Pile Construction
The contractor shall provide a methstdtement for each piling operation towelertaken

in executingthe Works. The methodstatemenshall describeallproposed equipment and

detail the construction sequence. The method stateshaiitbe submitted with the tender

and shall contain the falving information (as aninimum):

Programmeof the works, detailing the timing and sequenceof individualportions of

theworks

x  Full detailsof theinstallationplantto be used,including P D Q X | D AnvibMatibr) T V

andproof of servicing/recentipkeepandcalibration
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X  Proposeghhasingof excavation/fillingoperationsuchthatthedesignstresses the
piles(and anysupportingrames)are notexceeded

X Thecontingencyplanto be adoptedto minimize disruptionanddelay, in theevent
of encounteringbstructions

X  Anticipatednoiselevels (measuredn dB) and vibration levels (measuredn
mm/sec) arising fromiling operations (iapplicable)

12.3.15 The Piling Contractor shall nominate a suitably experienced, professionally qesidieder,
asthe 33LOGEROIHUYLVRU’

12.3.16 Unlessspecifiedelsewere,thefield trials for initial load testson concreteandhelicalscrew
pile shall conform to IS: 2911 (Part 4) & Practice NB8&(IPENZ Engineerblew Zealand)
as applicable. The no. and location of such testsisbat per thprovisions stipulated under
Cl. No. 26.8.

12.3.17 Contractor shall also carry out routine tests on 0.5 % of the total no. of workirgjlgelas
per provisionsof IS: 2911 (Part4). In caseof unsatisfactoryesults,min. noof routinetests
may be increasedip to 2% of thetotal no. of working/ job piles aspelthe directionsof the

Engineer.
13  Module Mounting Structure (MMS)

13.1 Themodulemountingstructuredesignshall generallyfollow the existingland profile.The top
of thetableshall be in on@lane.

13.2 In MMS analysighe columnsupportshallbeassumet EGL/NGL.

13.3 In caseof topographical/ariationsmorethan3°, the contractorshall carry out detailegtudy of
its effecton arraylayout,shadowanalysis andtructuralstability of MMS.

13.4 Thestructureshallbedesignedo allow easyreplacemendf anymoduleandshallben line with
siterequirements.

13.5 The MMS stub/column, rafter, purlin, ties and bracingmembersshall conform tofollowing
Indian standards.
x 1S:2062 tHot rolled Medium andHigh tensilestructuralsteel

x 1S:811 +Cold formedlight gaugestructuralsteelsections
x 1S:1161 £Steeltubesfor structuralpurposes

X 1S:4923 +Hollow steel sectionfor structuraluse

X Minimum gradeof steelfor sectionsconformingto IS: 811 & IS: 4923 shall be E350
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conformingto IS: 2062 andy St 310conformingto IS: 1608respectively.

13.6 Thecontractorcanalsoproposenewlight gaugestructuralsteelor structuralaluminunsections
otherthanspecifiedn IS: 811subjecto approvabf theEngineerln this cas¢he contractorshall
submit his proposalstatingthe technicaladvantage®f the SURSRVHG VHFWLRQV IRU
review along with supporting literature and samdsigncalculationsconformingto present
specificationsatthetime of bidding.

13.7 Aluminum-Zinc Alloy metallic coatedteelstrip or sheebf gradeYS350andminimuncoating
classAZ200 conformingto IS 15961: 2012mayalsobe usedfor fabricationofpurlin sections.
In suchacaseall thesectionf the basemetalexposedafter cuttingopf members and punching
of holes shall be provided with sprayed aluminium andcaatingconforming talS 5905.

13.8 The minimum thickness excluding anti corrosive treatment (BMT) of various elesh&iéS
structureshall be asollowing:

X Stub/column £3.15mm,

x Rafter £2.5mmé&

X Purlin tMinimum thickness of the purlin section excluding anti corrosive treatBisiit)
shall be 1.5 mm. Aluminurainc alloy metallic coated steel strip or sheegefdeYS350
andmin. coatingclassAZ150 conformingto 1S-15961:2012nayalsdeusedior fabrication
of purlin sectionsIn suchacaseall the sectionsof the basenetal exposed after cutting of
members and punching of holes shall be provigditd sprayedaluminumandzinc coating
conformingto 1S-5905.

x Othermembers+2.0mm

13.9 The primary loads and load combinations for design of MMS structure shall dpecified
under Clause No. 10. The design shall be done by Working stress ragithod increase in
allowable stress shall permitted.

13.10 The maximum penissible deflection/ side sway limits for various elements of Mii8er
serviceabilityconditionsshallbe adollowing:

x Lateraldeflection/sideswayfor Column £+Span/240
x Vertical deflectionfor RafterandPurlin +Span/ 180

x Lateraldeflectionfor Purlin +Span/240

13.11 In caseof naturalfrequencyin first modelessthan5 Hz, the designof the MMS
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structureshallalsobe checkedagainstdynamiceffectsof wind asperprovisionsof IS
+875(Part3) usinggustfactormethod.

13.12 Thepurlinsshallbe providedwith min. following tie/sagrods oranglesor channels:
X 1no.,in themid of eachspan andhallconneciall the purlin members

x 1 no.,diagonalateachcornerin endspans

13.13 Lateralrestrainto compressiofflangeif anydueto PV panelds notpermittedin purlindesign.

13.14 The vertical diagonal bracing shall be provided in end spans and every alternafeesgan
unit (table)of MMS.

13.15 MMS shall support SPV modules at a given orientation & tilt and shall absotaaisferthe
mechanicaloads tathegroundproperly.

13.16 Welding of structure at site shall not be allowed and only bolted connections shsdihe

13.17 The MMS structureshall be hot dip galvanizedwith minimum GSM 610 kg/ sgm and/or
minimum coatingthicknessof 80 micronsfor protectionagainstcorrosion.Galvanizatiorshall
conformto 1S-2629,4759& 4736 as applicable.

13.18 ltisto ensure thdteforeapplication of this coatinghe steesurfaceshallbethoroughly cleaned
of any paint, grease, rust, scale, acid or alkali or any foraggeriallikely to interferwith the
coatingprocess.

13.19 Thebidder shalensurghatinnerside is alsgrovidedwith galvanizatiorcoating.

13.20 The galvanization shall be done after fabrication of members and cutting of h@esui@
galvanizatiorof all cut/exposededges.

13.21 In case the proposed section is made up of Aluminum, anodized coating shalA@2&and
shall conformnto IS: 1868.

13.22 The array structure shall be so designed that it will occupy minimum space veistooiicing
the outpufrom SPV panelsatthesametime.

13.23 Two numbers of antiheft fasteners of stainless steel on two diagonally oppositeersfor
eachmoduleshallbeprovided All fastenerdothfor MMS connectiongndixing of PV Module
shall be adequately protected from atmospherensadhemprevailingin the area.

13.24 Fasteners and washers to be used for erection of mounting structures and fhxasg kdodule
over MMS shall be of stainless steel grade SS 304 with property/A2ag6 conforming to
relevant ISO standard and must susthe adverse climaticonditions toensurehe life ofthe

structurefor 25years.
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13.25

13.26

13.27

13.28

13.29

13.30
13.31

13.32

13.33
13.34

Min. diameterof bolt for MMS connectionsshall be 20mm (12 mm in caseof single bolt
connection for seasonal tilt) except at colurafter connection, where it shall no¢ lessthan
12mm(notlessthan16mmin caseof singlebolt connectiorfor seasondilt). In caseof fixed tilt,
min. two number oboltsshallbeprovided atachjoint.

Modulesshallbe clampedor boltedwith the structureproperly. The materialof clampshall be
Al / SS having weather resistant properties. Clamp/bolt shall have ERDib&r washer and
shall be designed in such a way so as not to cast any shadbeagtive pariof amodule.
TheMMS foundationshall be designedsperCl. No. 12.

MMS column post supported with base plate secured to foundation shall be fixgalvétiized
high strength 2 - bolts conformingto specificationsof I1S: 4000/1S: 1367 andelevant IS code
Installation of foundation bolts and embedment of column ldgundation concrete shall be
done by using template to ensure proper alignmentuiitiersidef baseplateshall beprovided
with anti shrink grout.

In casethe contractormproposedo extendthe columnleg to embedit in the pile/pedestahsan
alternatefixing arrangementthe columnmembershall be extendedbr full depth of the pile
(100mm cover at tip of the pile) with an end plate of min. 4hitknesgo beweldedatthe
bottomof columnleg. (However for plantsin coastalrear in caseof marshysoil the column
postshallbe supportednly with basesecuredofoundationthroughbaseplateandanchorbolt
assemblyandnoembedmentf columrliegin foundation igpermitted)
Thearraystructureshallbegroundedproperly usingnaintenancéree earthingkit.

The bidder/manufacturer shall specify installation details of the PV modules asdpjert
structureswith appropriataliagram andirawings.

TheBiddershoulddesignthe structureheightconsideringhighestflood level at the siteand the
finished grade level. The minimum clearance between the lower edge mbthée and the
finished grade shall be the higher of (i) Highest flood level + 10Gndh(ii) 500 mm, as
applicable

Thelengthof oneunit (Table) ofMMS shallnot generally benorethan20m.

The contractor shall submit the detailed design calculations and drawings forsiiMgire,
bill of materials and their specifications/ standards to the Employapfmoval before start of
fabrication work as per the engineering work prograthgchedule) afinalized during kick

off meeting.
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13.35 Thelengthof any coldformedsection(CFS)shall notbemorethan5.5m.
13.36 In case of seasonal tilt, the front and back bracing members (subject to seatstioal) shall

be connected to rafter or colurthrough gusset plate and shall notcbanectedlirectly to the
columnor rafter.

13.37 Thepurlinspliceshallbenearthezoneof contraflexure,i.e. within adistanceof 0.15Lto 0.25L
from the support, where L is the respective span within which splicingased.

13.38 Thepurlin spliceshallcompriseof flangeandwebspliceplatesandsplicedesignshalconform
to AnnexureF of BIS:800. For simplicity in fabrication,the splice membermaybe of CFS
channel section without lips (CU). There shall be min. faumber of bolton either sides of
joints in web zones and one number of bolt on either side of joilaingezones.

13.39 For samenembeltype,samesectionshallbe used.

13.40 When any sag or tie member to the purlin (rod, angle or channel) is provided, nathiad
considered in modelling the structure for analysis except its effect as satepalrto thepurlin

membersn strengthdesign.
14  ConcreteWorks

14.1 Construction of all RCC works shall be done with approved design mix as per Ehd&@
materialsusedviz. Cementcoarse& fine aggregateReinforcemensteeletcshall conformto
relevantBIS standards.

14.2 Themin. gradeof concreteshallbe M25 (M30 in coastalareas/marshgoil) for all RCCworks
except liquid retaining structures like undergrowader tank, septic tank, etwhereminimum
gradeof concreteshallbeM30 (M35 in coastalreas/marshgoil).

14.3 Cementhigherthan 43Gradeshallnotbe usedn construction.

14.4  Unless otherwise specified elsewhere, PCC shall be of min. grade M10 (nomin&i3maix
exceptfor mud mat, backfilling of groundpocketsor leveling coursewhich shalbe of grade
M7.5 (nominal mix1:4:8).

14.5 Reinforcement steel shall be of high strength TMT bars of grade Fe500 D confooni$ig
1786.

14.6  Unless specified otherwise fgrouting works anti shrink ready mix grout of approveakeor
cementmortar (CM) groutwith nonshrink compoundshall be used.The groutshall be high

strengthgrouthavingmin. characterististrengthof 35 N/mn¥ at 28 days.

15 MiscellaneousSteelWorks
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151

15.2

Unlessotherwisespecifiedelsewhereall structuraksteelwork shallbedesignedsper
provisionsof IS: 800with workingstressnethodof design(\WSD) or limit statemethof design

(LSM).
Structural steel hot rolled sections, flats and plates stiatbrm IS: 2062, structur&ipes shall
be medium (M)/ high (H) grade conforming to IS: 1161, chequered ghatlé conform to IS:

3502 and Hollow steel sections for structural purposes stiafbrmto IS: 4923.

16  Buildings and Plinth for OpenInstallations

16.1
16.1.1

16.1.2

16.1.3

16.1.4

GeneraRequirement

Plant buildings and plinth for open installations are required to be constructenlifing the
electrical equipment/ panel (Local Control Room BuildingCR) andControlroomcum
office cum store(Main Control Room Building - MCR) for operatiorand maintenance of
Photovoltaic Solar Power Plant. Security room at main ga8eéurity cabin(s) (at strategic
locations) shall also be provided to secure the glam anytheft/ burglary/unauthorized
entry.

Unlessotherwise specified elsewhere, all buildings and plinth for open installagaept
Security room/ cabin shall have RCC framed structure.Masonry partition wallsshall be
provided for Kitchen, Pantry, Battery room and Toilet units. For other réantslass
partitions shall be provided. The plinth for openinstallationsand equipmenareashall be
designedwith OEM requirements.The security room/ cabin(s) shall beof prefabricated
structure.

All buildings shall have provision of adequate windows ratural light & ventilatiorfjre
safety provisions and shall be designed as per provisions of National baitdie(NBC).
The contractorshall submit the proposedequipmentlayout drawingsto the Engineefor
approval before development of Architectuddawings. The building layoutexterior
elevationsshall be aestheticallydesignedfollowing good architecturalpractices to get a
pleasant look. Horizontal/ vertical bands through projectigre/es in external plaster may
be provided to break the moooty. Roof slab shalhave projection of 450mm beyond
external walls with RCC parapet wall of 450 nohear height ataround which shall form a
projected band at roof level. For weatpeotection all doors and windows shall be provided

with 450mm wide RCC&hajja.However,chajjafor rolling shuttershall be750mmwide.

35 MW (AC) Solar PV Power
Plant (Cumulative) at 3 Areas Tender No. 126 |Page
of WCL |




Bharat Coking Coal Limited

Design, Engineerind?rocurement and Supply, Construction, Erection, Testing ar

Commissionig of Solar PV Power Plant at8ferent Areas of WCL at Nagpur Regiel

along with Erection, Installation, Testing and Commissioning of Transmission Sy

from project sites to injection point and Comprehensive O&M of the plant and tk
associated transmission system for 10 Yeare#fter.

16.2
16.2.1

16.2.2

Functionalrequirements
MCR Building

For operation & maintenance of SPV Plant, unless otherwise specified else@betm|

roomcumoffice area oMCR building shall providefollowing facilities.

X  Air-conditioned area (with provision of split A/C unit of adequate capacity§@XDA

room (min. carpet area 12nConference room (min. carpet areard) & Supervisor

cabin and office are@min. carpetarea 20m?)

x Inverter/Switchgeargquipmentoom(s)asperOEM requirements

X  Storecumrecordroom(min. carpetareal5 nv)

X Batteryroomasperrequirement

X  Toilet blockwith separatgentsandladieswashroomfacilities (min. total carpeareal2
m?)

x  Pantrywith serviceplatformandutensilwashingfacilities (min. carpetaread m?)

X  Suitableprovisionfor passagéfor smoothmovemenbf O & M personnel)¢cable
trenchespperating areatc.(min. clearwidth 1500mm)
LCR/ICR

X Inverterandassociate@quipmenshallbeinstalledon plinth asopeninstallations. They

shall generally comprise of data loggers, battery, inveetectricalpanelsgetc.asper

requirementandasperapprovedystendrawings.

X There shall be suitable provision for easy/smooth passage of O&M perscaipiel,

trench,operating areaetc.

X The plinth supporting the ICR/LCR equipment shall have RCC framed strwitture

foundationscolumnsandbeamsup to plinth level (FFL).

X The size and clear head room (below soffit of beam) for LCR/ICR shalidsédedas

persystem/O&Mrequirements.

X In case of indoor installation of inverters, MCR and LCR/ICR building shallbeot

clubbed togethemnlessspecifiedotherwise.

X However, when LCR/ICR and MCR building facilities are clubbed in one dnijléing,

the Equiprent area (inverter room) and Office cum Control room ahedibe separated

by abrick wall with provisionof internalentrydoor.

X MCR building shall have separate main entry to office area plus a provisiibae exit
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door.

X  Thesizeof inverter/HT panelroomshallbe providedasper systenrequirements.

16.2.3 SecurityRoom/Cabin

16.2.3.1 Contractorshall provide required number of prefabricated security cabins atstrategic
locations & at corners of the plot and 1 nos. security room at Main gatiey

16.2.3.2 TheSecurityroomshallbeof min. size3mx 3mx 2.75mheight.The Securitycabirshallbe
of min. size 1.2x 1.8mx 2.5mheight.

16.2.3.3 Securityroom/cabinshallbeapre-engineered. pre-fabricatedstructure Thewallsand roof
of the building shall be fabricated wittouble skin insulated sandwichatZn alloy coated
hightensilesteelmetalpanelg BMT- 0.5mm,Al-Zn alloy coating
-150 GSM total on both sides). The insulation shall be of PUF with min. denkiy éiim
and adequate thickness. Roof shall be provigighl suitable slope, ndessthan10°to the
horizontal(approx1V:6H)for properdrainagef rainwaterandshall project 300mm beyond
the walls. The make and (color) shade of-preatedmetal panels shall be subject to
approval by the Engineer. Mirthickness of colorcoating shall be 20 micron (DFT)
excludingprimecoat5 micron(DFT). Thecoatingystem shall confirnto IS: 15965.

16.2.3.4 The Main security room shall be provided with one Aluminum (AL) glazed (@@5m
widex 2.1mheight)ononefaceandAL glazedslidingwindows(1.2mwidthx 1.0m height)
with AL grill onremainingthreesides.SecuritycabinshallhaveoneAL glazeddoor(0.75m
widex2.1mheight) and 1 no. AL sliding window (0.8m widthx 1.0 m height) with AL
(anodized)rill ononeside.All glazingshallbe of clearfloatglasswith thicknessof 4mm
for window and6 mmfor door panel.

16.2.3.5 The door and windows shall be provided with all necessary fitting and fixturdsalikies,
tower bolts, mortise lock for door, stays, door stopgter All AL sectionfor doors and
windows shall be anodized (min. average thickness 25 microps)ya@ster powder coated
(min. DFT 50 microns) with approved color shadedmtectionagainstweather.

16.2.3.6 Specially coated/ SS sdlfilling screws/ fastenersonforming to class 3 as pASTM:
3566.1and 3566.2hall onlybe usedfor all connections.

16.2.3.7 Anchor/foundationboltsshallconformto IS: 5624andIS 800.

16.2.3.8 The Security Cabin may be installed on concrete M20 skid platform (min. 25thitkn
over 250 mnthick compacted rubble soling with interstices filled with safidhe top of
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16.2.3.9

skid shall be 200 mm above FGL. The concreteskid shall be providedwith shrinkage
reinforcement (8 dia @ 200 c/c both ways) near top surfacecdrfweeteskid shall project
200mmbeyondthewalls.

The Security Room shall be supported on RCC framed structure with foundetitumsns
andplinth beams with 45@igh plinth above FGL.

16.2.4 PortableCabin

16.2.4.1 Portable cabin shall be of size 15 x 10 x 8.6 feet (clear dimensioagdikblevolume) for
MCR and Store Room. For other buildings, appropriate sizes aavpi#ablespace and
design maye proposed.
16.2.4.2 The main fabrication of the structural frame work shall be integral and all wétied
welding) type to comprise of the Iboin, top, side & overall frame work. Selfainingroof
anddesireddoorwindowwith Insulation& electricalfittings insidethecabin. The structure
should be durable, fire proof, light, sturdy, termite and warteof.
16.2.4.3 ThePortablecabinfor MCR shallhaveprovisionfor partitionwalls for a SupervisoRoom
andseatingareafor 4 O&M personnel.
16.2.4.4 DetailedSpecifications
Component Description ReferenceStandard
Bottom/base | 100mm specially formed IS 2062for MS or
frame channel IS 808for Rolledsection
. IS 4923(tube)
Topf 75x 7 . .
op frame 5x 75sq.mm pipes/tubes IS 1239(pipe)
Stiffeners 100x 50 mm specially formed IS 20620r IS 808
Bottom channels
Stiffeners 45 x45x 5mm & 45x 45 x5 IS 20620r IS 808
Top mmM.S Tee
SidePost Spemally formed 3.15 mm M.S IS 2062
postsection
Sl.dewall Speciallyformed2.00mmM.S IS 206201 IS 808
stiffeners channels
Panglllng M.S Corrugatedsheet (10 IS 2062
outside gauge)
Internal wall | 8 mm Prelaminated sheet for
panelling wall
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M.S Plain sheet(18 gauge)with

insulation coveredwith 5mm pre
laminated sheet (100%aterproof)
(All the Glasswool density24)

Roof outside IS 2062
efficientdrainof rainwaterandto
avoid collectionof dust leavegtc
ontheroof
Falseceiling 5 mm 100% wateproof sheet -
Bott(?m 10mmMS ChequeredPlate IS 2062
flooring
50 mm insulatedM.S Door ofsize
% 9 With hydraulicdoorloser,| |S 2062
locks, handles.Doorsshall be fixed For Hinge IS
M-S door with hea auge MS hinges 134171992
vy gaug g For Hydraulic Door ClosedtS
Weathershedfor 3564/96 Type2
door.
1. At four side walls by 50 mrslass
wool insulationcoveredwith 8 mm
prelaminatedsheet
Insulation 2. Atceiling by 100 mm Glassool | o< \oolis 8183/93

16.2.4.5 Accessories

Wiring

wires

Concealedviring +PVC conduitsusingfire resistance

Electrical
Fitting/cabin

1. Tubelights 102 nos.
2. Doorlights 01 no.
3. Fans 01 no.

4. Switches & sockets: 6 ampt1 no. & 16 ampst01no.
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Office Chairs with swivel mechanism, wheels and
adjustableheight- 6 Nos., 4 seater Round Discusdiable
#A No., Supervisor Desk Table with DrawersSapervisor
+1 No.,

Furniture(for MCR)

Phosphating the cabin internally and painting with cogppoxy
primer (anti corrosive paint) & two coat of epatexturepaint
(corrosion resistant paint) of reputed makieeexternalkurface

inti of thecabinshallbepaintedwith twocoats of epoxy texture pai
Painting fthecabinshallb dwith f
(corrosion resistant paint) o&éputed make. The roof of the
cabin painted with
polyurethangaint.
M.S Racks with M.S Storage Cupboard6 nos. Each Cup board maafeVl.S
shutter OR Storage | with full height door ofsize § ~ ZL G W Kepthfk ~
Cup board 1 Kc@mprisingwith 02 partitionsat 2 ft height
Dummyplate Size 1 % T °

16.2.4.6 The portable cabin for MCR shall be provided with adequatenumberof split typeair
conditioning unitaandfans.

16.2.5 PreEngineereduilding (PEB)

16.2.5.1 General:
The PEB shall be made of structural steel construction with double skinnedeoétad and
wall cladding of appropriatprofile. PEB shall be complete with paintinggtalfascia,metal
gutter,rain waterdown comers,sunshadesppeningsetc., alongwith associatedstructural
steel,claddingandroofingwork insulation,Trims & Flashings. Each item of PEB like panels,
masonry, plastering, flooring, foundatiditfings etc. shall be suitablefor completelife of
solar plant. The construction methodology for PEB shall also be submitted to the
Employer/Owner for approvadleforestartof works.

16.2.5.2 Structureandmaterialspecfication

Reference

Component Description Standard
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Primary  Structural
Members: including
the transverse rigi
frames, columns,
corner columns,end
wall wind columns,

Steel frame members with minimum
thickness 4 mm with minimum vyield
strengthof 345MPa

1S2062 min
Grade E250
Quality BR/
ASTM A572-12

Members:
including the
purlins,

beamstrussmember, Grade50
basepate.
Secondary Minimum thickness3.15 mm. Secondary IS 811or ASTM

membersfor purlins and Girts shall have
minimumyield strength
of 345 MPa. Miscellaneoussecondary

A100312 steel
sheets
conformingto

Girts, eavestruts,

bracing, flange
bracing, base
angles, clips,

flashingsand other
miscellaneous
structural parts.
Suitable wind
bracings sag rodsto
be reckoned while

membersshall have minimum yield
strengthof 250MPa.

ASTM A1011-
12bGrade 50

designingthe

structure.
Insulated wall cladding or roofing sha
consistof double skin metal claddingwith
Poly Urethane Foam (PUF). PURust be
madeof continuous

Wall Cladding methodPU foamandmustbe CFCfreeself

extinguishingfire retardant

type with density40 +/-2 kg/m® and
thermal conductivity 0.012.2 W/(m.K)at
10°C.The PUFpanelsshallbe afactory
madeitem readyfor installation

atsite.

DesignParametersand Design Loads
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SelfWeight of Structureincluding Purlins,
Sheeting, Girts, Bracingsweight of turbo
ventilators to be addesasDead load etc.

DeadLoad _ :
ImposedLoad (Live Loads)Live loads
shall be as per 1S875. For slopedoofsup
to 10deg.it shallbe0.75kN/mz2,
Designwind speedfactors shall be aper
IS: 875111, however the minimunvalue of

Wind Load

these factors shall be
considerechisk1 =1.0,K2=1.0& K3 =
1.0for thedesignof PEB.

Earthquake Load

All PEB structureshallbe designedor

Seismic forces.

Vertical DeflectionandHorizontal Sway

Limits:

a) Limiting Deflection: The
limitingpermissible vertical deflection

for structuralsteelmembershallbeasper

IS 8002007.

b) Thelimiting permissiblehorizontal
deflectionfor asper IS 800 2007 code
where p Kstheightof building ateaves.

Paint and Coating

Steel shall be colour coated with total coating thicknes85d
microns(nominal)dry film thicknesgDFT) comprisingofsilicon
modified polyester

(SMP with silicon content of 30% to 50 %) paint or Supearable
Polyester (XRW) paint of 20 microns (nominal) one side
(exposed face) on 5 micron (nominal) primer aodt10 microng
(nominal) SMP or Super Durable Polyep&nt over 5 micro
(nominal) primer coat on other sid8MP and polyester pain
system shall conform to Prodtygie 4 asper AS/ANZ 2728.
Thestructurakteelshallbehot-dippedgalvanizedconform

to 1S: 47590r relevantindian standard
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Plinth Protection

750mm wideplinth protection minimum 75 mm thick aement
concretel:3:6(1 cement 3 coarsesand: 6 gradedtone aggregat]
20 mm nominal size) over 75 mm beddoy brick ballast 40 mn
nominal size well rammed amonsolidated and grouted with fif
sand includindfinishing the top smooth, shall be provided
aroundthe Pre

Engineereduilding.

Rolling shutter

Rolling shutter (Hand operated) shall be fabricated frogatge
steel and machine rolled with 75 mm rolling centrith effective
bridgedepthof 12 mm lath sectionsjnterlocked with each othg
and ends locked with malleabbestiron clipsto IS:2108andshall
bedesignedowithstandwind loadwithout excessiveleflection.
Metal rolling

shuttersandrolling grills aslS: 6248.

Windows Frame

Aluminium black powdercoatedsection,frame shall be of
92x31 mm, minimum 16G thick as per approveddesign.
Tintedglassandaluminiumgrill shallbe provided.

Roof Insulation
and type

Both metalsheetsshall havean underinsulationof minimum 70
mm thick PUF with density 40 +/ kg/m3 and thermal
conductivity 0.0192.2 W/(m.K) at 10°C with gutterand down
take pipes along with Flashing & Top caprefjuiredsize and
colourcompletewith all necessarpardware.

Roof shall be projected-#ast 300 mnfrom the wall.Stiffening
ribs / subtlefluting for effective water sheddingndspecial
male/ femaleendswith full returnlegson siddapsfor purlin
supportandanticapillaryflute in sidelap shall

be provided.

Both upper and lower sheets shalldsparated througspacers
and fastened through zinc /zitin coated se¥drilling screws.
The fastener size shall be calculated as tlperdesign or
manufacturersecommendations.

Contractormay also alternatively make the PEB roofing with
compositeslab (RCC slab with permanent formwork). T
compositeslab schemegdesignand drawingsshall besubject to
approvalfrom Employer/Ownerbefore start of

work.
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16.3

17

17.1

17.2

17.3

17.4

17.5

17.6

All voids of external and internal metalled walls shall have
underinsulation of minimum 60 mm thick PUF witiensity 40
+/- kg/m3 and thermal conductivity 0.0292 W/(m.K) at 10°C
Wall Insulation with propersupportsetc.asapproved.

Both the walls should be separated by spacers systata up ol
cold formed steel bars and fastetiebughzinc /zinc-tin coated
selfdrilling

screws.

The Design and drawings shall be submittedfor approvalprior to fabrication and

installation.

Flooring, Skirting and Dado

Storearea EquipmentArea

40 mm thick Cement concrete (IPS) floorifig2:4), aggregate size 10 mm dowonforming
to IS 2571 with 2mm thick Heawguty epoxy coating (Industrial grade) ajfproved make on

top as per manufacturer specifications and 10mm thick matskirting of 200mmheight.

SCADA Room, Controtum Office Room,SupervisoiRoomandLobby

1200 mm X 1200 mm thick Heavy duty vitrified tile (8mm thick or more) flooring with
matchingskirting of 100mmheight.

BatteryArea/Room
Acid/ Alkali resistant tile flooring and 2100 height dado, Floor and dado-t2€nmand12

mmpthick respectivelyHowever,in caseof maintenancéreebatteriesyitrifiedtile (8mmthick)

flooring and dado shall bgrovided.

Toilet

x 40 mm thick Ceramic tile (8mm thick) flooring and glazed tile (6mm thick) 2i€ight
dado.

x 20mmthick Granitestonefinish over platformfor washbasin.

Pantry
40 mm thick heavyduty vitrified tile (8 mm thick) flooring andglazedtile (6mm thick)2100

mm heightdado,20mm thickGranitestonefinish overservice platform.

PassageCorridor

40 mm thick Heavy duty vitrified tile (8mm thick) flooring with matchingskirting of
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100mmheight.

17.7 Steps
Kota stone(20thick) or 50thick cementoncretgIPS)flooring conformingto IS 2571.

17.8 All itemsshallbe of reputedmake.Only ltemswith approvedsampleshy the Engineeshall be
used.

18 Doors andWindows

18.1 Doors, windows, louvers and ventilators shall be made of AL sections (minawvenage
thickness for windows and ventilater8.0mm, for partitions and doer2.5 mm), industrial
grade, anodized (grade AC25, mithickness 25 micron conforming I 1868) or with
polyester powder coating (Total DFT 50 microns conforming tolBR71)andshall be of
approvedmake & colour shade.All sections,fittings and fixturesshall be anodized(min.
thicknessof coating20 micron). The window and door shuttershall be of clear float/ wired/
ground glass as per design/ functional requirementsddidne in toile area shall be of steel
frame with solid core (MDF) flush shutter, 35nthick, with laminatedfinish on bothsides
conformingto IS: 2202.

18.2 AL Louversduct/ventilationopeningsshallbeprovidedasperfunctionalrequirement.

18.3 All doors, windows and ventilators shall be provided with all necessary fittingixaungs like
handles, tower bolts, wind stays, hinggs. of heavy duty anodized AlAll doors shalbe
providedwith hydraulic doorclosureof requiredcapacity.

18.4 All windows shall be provided with suitable AL grill of anodizedsectionswith adequate
thicknesdor securitypurposes.

18.5 Clear float glass fowindow and door shutter shall be of min 4mm and 6mm thickness
respectivelyWired/ ground glass whengrovidedshall be ofmin thicknesssmm.

18.6 Entrancedooranddoorin passagshallbemin.1.5mwide (doubleleaf)x 2.1m heighwhile door
for ConferenceoomandStoreroomshallbemin. 1.2mwide x 2.1mheightAll other doors shall
be min. 1.0m widex2.1m height except for WC which may b& &hwidth.

18.7 Rolling shutters shall be of required size and shall be made of cold rolled steeinitttips
adequategyauge thickness (min. 18 gauge) and shall conform to IS 6248. Rsitlirtter shall
be provided with all fixture, accessories, paintings etc. all completstaikbe mechanically

operatedype.
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19 Roofing

19.1  Theroofof all buildingsshallbe providedwith min. slopeof 1:100for effectivedrainagef rain
water. The slope shall be achieved either by application of screed congetd®fl:2:4 (with
12.5mm down coarse aggregate) with min. 25mm thick CM 1:4dayep to achievesmooth
surfaceto facilitate applicationof waterproofingtreatment.

19.2  Thewater proofing treatmentshall be in situ five coursewater proofing treatmentwithAPP
(Atactic Polypropylene)modified Polymeric membraneover roof consistingof firstcoat of
bitumenprimer @ 0.40Kgpersgm,2nd & 4th coursef bondingmaterial@

1.20 kg/sgm, which shall consist of blown type bitumen of grade 85/25 conformidg @2,
3rd layer of roofing membrane APP modified Polymeric membrane 2.0thiak of 3.00
Kg/sgmweight consistingof five layersprefabricatedvith centrecoreas

100 micron HMHDPE film sandwiched on both sides with polymeric mix anghohgneric
mix is protected on both sides with 20 micron HMHDPE film. The top dagstr (3" layer)
shall be finished with brick tiles of class designation 10 grouted edgthent mortar 1:3 (1
cement: 3 fine sand) mixed with 2% integral water prooiagpound by weight of cement
over a 12 mm layer of cement mortar 1:3 (1 cemdirie 3and)andfinishedneat.Thewater
proofingtreatmenshallbeextendedvergollafillet and innerfaceof the parapetip to 450mm
height.

19.3 The corners at parapet wall and slab shall be provided with 50 thick fillet/ golla thx &ith
neatfinish.

19.4 Requiredno. of rain water down take pipesmin. 100mmdia. PVC pipes(UV resistant)yith
450x450mmx15mm deep khurra and MS grill at inlet shall be provided fowedardisposal.

20 Plinth protection and drain

20.1 750mm wide plinth protection with min. 75mm thicknes®6fC (1:3:6) over 75 mick bed
of dry brick ballast, 40mm nominal size well rammed and consolidatedrantedwith fine

sand,shall be provided arourall the buildings.

20.2 A peripheral drain (except for Security room/ cabin) of min. internal size 2508%@mmwith
brick wallsin CM 1:6 over 75mmthick PCC(1:3:6) beddingwith 12mmthick plasterin CM
1:5 and 25thk PCC (1:3:6) coping at top shall be provided along theperiphery of the plinth

protection for collection and disposal of rain water flmmidingroof.
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21  Plinth filling for buildings
Plinth beam, when provided, shall be taken minimum 200mm below FGL. The fdlinth

belowGroundfloor (GF) for all buildingsshallbe providedwith followingspecifications.

B Well compactegubgrade

B Well compactedbouldersoling with intersticesfilled with sandover compactedub
grade.

Il 75mmthick PCC1:3:6 over(ii) Il

100mmthick PCC1:2:4over (iii)

Il 40mmthick floor finish over(iv)

22 Anti- termite Treatment
In case of presence of termitatsthe project site, an afirmite treatment shall h@ovided for
all foundation pits and building plinth in MCR building conforming to 8313to controlentry
of termites

23  Plumbing & Sanitary Works

23.1 Toilet block shallhavefollowing min. fittings:

x  Wall mountedWC (Westerntype) 390 mm high with toilet paperroll holder,low
heightflushingtankandall fittings

X A set of2 wall mountedUrinals (430x 260x 350mm size)with flushingtankandll
fittings *H QWa§hvoomonly)

X Washbasin(550 x 400 mm) over concreteplatform with all fittings including 2-pillar
cocks

x  Wall mirror (600x 450x 6 mmthick clearfloat glass) withhardboardbacking

X CPbrasdowelrail (600x 20mm)with C.P.brassracketstoneeachin commorareaand
bathroom(bathroomif applicable)

x Soapholderandliquid soapdispensepneeachin commonareaandbathroom
(bathroomf applicable)
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X Showerandmixer for hot andcold waterin bathroom(if applicable)
x Ventilators HtMechanicalexhausfacility of adequate capacity

x Overhead PVC water storage tanapacity 1000 litres (common for both wesbms)
(2000 litres incase bathroornis to beprovided)

23.2 Pantry room shall be provided with kitchen sink cum drain board and provision for
installationof WaterCooler.

23.3 Onetoilet room with provision of WC and Wash basinshall be providedat SecuritfRoom
nearmain gate.

23.4 Necessarplumbing lines foMCR buildingandSecurityRoomnearmaingate.

23.5 All sanitaryware,fittings andfixtures shall be of reputedMake andType andapprovetly the
Engineer. All fittings, fastener, grating shall be of CP brass conforminglévant BIS
standards.

24  Painting & Other Finishes
Painting and white wash/ colour wash for the buildings shall conform to relevastaBi@ards.
The make and colour shadgkthe finish shall be as advised and apprdwetheEngineer.

Internal Walls except toilegs| Acrylic emulsion (for MCR) & Oil bound distemper (for
batteryroom LCR/ SecurityRoom)

Acid/ Alkali resistant tiled dado of 2100 mm height &
Acid resistant resibased epoxy paint above dado

Batteryroom e . . i .
(Vitrified tile flooring and dado with oil boundistemper
in caseof maintenancéreebatteries)

Toilet Oil bounddistemper

All weathemproof cementasedacrylic emulsionpaint,

ExternalWalls .
exteriorgrade

MMS foundations/ Earth

. Cementpaint
pit Enclosure v

Undersideof roof slab White wash

Underside of roof slallunder deck insulation with 50ntirick
mineral wool, min. density 45 kg/ m3 and Gypsoboard falsg
ceiling with Glgrid/ Gypsum tile (600x606hm x 12 thick)

false ceiling with AL gridas pePDQXIDFW XUHU |

Air-conditionedareas
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25
25.1

25.2

26

26.1

26.2

27

27.1

27.2

28

28.1

28.2

28.3

28.4

29

29.1

2 coats of synthetic enamel paint over 2 coats of suitable

Structuralsteelwork )
primer

Air conditioning & Ventilation for MCR and Other Buildings
All buildings shall be equipped with appropriate numbers of fans for effectiveibsigtion.
In MCR building, the supervisanom, Conferencaoom and SCADA room shalhavesplit

typeair conditioning units.
Fire Extinguishers

All buildingsshallbeinstalledwith requiredno. of fire extinguishersasperrelevanBiSstandard
and NBC. LiquefiedCO2/ foam/ ABC type fire extinguisher shall be uprigippe of capacity
10kgconforming tolS: 2171,IS: 10658.

The fire extinguisher shall be suitable ffighting fire of Oils, Solvents, Gases, Paints,

Varnishes, ElectricalViring, Live MachineryFires,andall FlammableLiquid &Gas.
Sand buckets

Sand buckets shall be wall mounted made from at least 24SWG sheet with braoein
wall conforming tdS: 2546.

All buildings shall be provided with required no. of sand buckets as per relevastaBi$ard
and NBC. 4 No. of Bucket stands with four buckets on each stand shalblkidedin the

TransformerYard.
Sign Boards and Danger Boards

The signboardcontainingbrief descriptionof major component®f the powerplantasvell as
the complete power plant in general shall be installed at appropriate locdtibagowemplant
as approved bEngineer

The Signboardshall be madeof steelplate of not lessthan3 mm. Letterson the boardshall be
with appropriatellumination arrangements.

Safety signs, building evacuation plan and direction signs, assembly points shadi fAbsmed
at strategidocations.

TheContractoishallprovideto the Engineerdetailedspecification®f thesignboards.
Masonry Work

Themasonrywork shallbeof bricks, lateriteblocks(aspersite conditions)or concretblocks.
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29.2  All externalwalls of buildings shall be 230mmandinternalwalls shallbe 230mmorl15mm
asperrequirements.

29.3  All concreteblock masonry walls shalbe min. 200mmthick.
29.4  Brick work shall be in cementmortar (CM) 1:6 & 1:4 for 230 mm and 115 mm thick

brick wall respectively unlesspecified.

29.5 Unlessotherwisespecifiedelsewhere Bricks shall be of classdesignation7.5conformingto
IS:1077,1S: 2212& 1S: 3495.

29.6  All concreteblocksshallbeof min. compressiveatrengthof 7.5 N/mm2andshallbeofGradeA
conformingto IS: 2185.

29.7 The lateriteblocksshallconformto IS: 3620.

29.8 All buildings shall beprovided with suitable damproof course (DPC). The DPC shléwith
PCC(1:2:4)using6 downcoarseaggregatandwaterproofingadmixture Themin. thicknessof
DPC shall be 40mm.

29.9 The construction of brick masonry shall conform to IS: 2212. Construcfi@oncretblock

masonryshall conform tdS: 2572.

30 Plastering, Pointing & Coping Works

30.1  All brick masonrywork shallbe provided witlplaster.

30.2 Wall andceiling plastershallbein cementmortar(CM) 1:6 and1:3respectively.

30.3 Thickness of plaster shdie 18mm and 12mm respectively for rough and smeattaceof the
masonrywall. The ceiling plasteshall be 6mnthick.

30.4 All jointsin stonemasonryshallberakedandpointedin cemenmortar(CM) 1:3excepspecified
otherwise.

30.5 Exposedop surfaceof brick or stonemasonryshallbe providedwith 25 mm thick plaincement
concrete (PCC) coping (1:2:4) with trawl finish. All exposed coping shafirbeidedwith
suitable slop@nd projectiorfor easy drainagef water.

30.6 All door and windovehajjashall beprovidedwith 10mmwide dripcourse.
31 Building Water Supply & Plumbing Works

31.1 C-PVCpipesshallbeusedfor all internalbuilding watersupplyworkswhile all externalvater
supplypipesshallbe uPVC conformingp relevantBIS standard.

31.2 Rainwater pipeshallbeof PVC conformingto relevant BlSstandard.
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31.3

314

32

32.1

32.2

33

33.1

33.2

33.3

33.4

33.5
33.6

All seweragewaste water and ventilation pipes shall be of HDPE conforming torelevant
BIS standard.

MCR building and Securityroom shall be connectedo Sewagetreatmentfacilityincluding
all associateavorkslike Manholes etc.

SewageTreatment facility

The Contractorshall design& provide soakpit andRCC Septictank for treatmentof
sewage and waste water from MCR building and Security room. The septic sthedidgieed as

liquid retainingstructure conforming to 1S:3370 fdesign loads aspecified under CI. No. 35.
However, in case of ground water within 1.5m of finisheade level or the soil strata being of
ORZ SHUPHDELOLW\ *@/b) WhRereEeptic @ahRMhd"soak pit argement is not
effective, suitable packaged sewaggeatmentplant of reputedmake/manufacturshall be
provided.Thesewagéreatmenfiacility shallbeof requiredcapacityandof provendesigrsuitable
for total of 15people.

Thedesignanddrawings shalbe submittedor approvalprior to execution.

Pipe & Cable Trenches

All trenches inside the building and transformer area shall be of RCC. The mimnddibse

VODE WKLFNQHVY VKDOO EH PP IRU GH 838hkn.” PP DQG P
The trenchVKDOO EH GHVLJQHG IRU ORDGV DV VSHfehdiesl G XQGH
shall be kept min. 200mm above FGL to avoid entry of rain water. In casight length of

the trench being more than 40m, suitable expansion joints with W&t€r stop shall be

provided.

Internal trenches (inside buildings) shall be provided with chequred plate (minttckiwith
stiffeninganglelSA 50x50x6@ 750mmc/cfor trenchwidth greatethan800mm) coversvhile
externaltrenchshallhaveprecast concreteovers.

Min. thicknessof precastcovershall be 50mm. Both bearingedgesof the cabletrenchand all

edges of preast concrete covers shall be provided with min. 50x50x6etge protection

angle with lugs.

The trench cover (chequered or preast bothshall be provided with suitable liftingooks.

As required suitable MS insert plates shall be provided on trench wall to suppmabléck/
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33.7

33.8

34

34.1

34.2

34.3

34.4

34.5

34.6

pipe.

Thetrenchbedshallhaveaslopeof approx.1(V):250(H)alongand1(V):50(H) acrosthe length
of thetrench. The cable trench shall have a dewatering sump (s) @&€61x450x450nmdepth
atsuitabldocationto facilitatecollection& pumpingoutof rainwaterfrom thetrench.
Theexternalburied cableshallbelaid in excavated trencas specifiedinderspecificationgor

Electricalworks. Thesandfor filling shallbeof Grade HV conformindo IS: 383.

Transformer Yard Civil Works

Transformer and equipment foundations shall be founded on piles/isolated feutaags or
block foundationdepending on the final geotechnical investigation repod functional
requirements.

,Q FDVH RI WUDQVIRUPHU RLO WDQN FDSDFLW\ haveits OLWUH\
own soakpit which wouldcoverthe areaof the transformerandcoolerbanksso as to collect
any spillage of oil in case of emergency. The retention capacity ebtiepit shall be equal to
volume of the transformer oil (excluding free space algremel) and it shall be filled with
granite stone gravel of size 40mm, wnihly gradedwith 200mm freespaceabove gravdiill.
,Q FDVH RI WUDQVIRUPHU RLO WDQN FDSDF lctviheBt&iIJAH @]
separateburnt oil pit through dischargepipe (300 mm dia) and shall besuitably sized to
accommodatdull oil volume (excluding free board above inlet pipaf) the transformer
connected to it, without backflow. In this case the capacity ofdlad pit may be reduced to
min. 1/3% of the total transformer oil volume. The burntmill shall be furtheconnected to oily
water drainage system. The water shaltlsehargednto the nearestrain by gravity flow or
pumpingaftersuitabletreatmentger statutoryandcode provisions.

Both, thetransformeisoakincludingsidewalls andtheburntoil pit shallbeof RCCandshallbe
providedwith sump(min.500mmx 500mmx 400mmdeep)andslopeof 1:50n concretescreed
of 1.1 +:3to thefloor slabtowardsthe sumppit. Theoil collectiorpit shallbe providedwith
20mmdia. MS rung ladderwith 2 coatsof epoxy paint over 2coatsof primer,a manhole&
removableRCCcover.Theinsideof oil collectionpit shalbe plastered with 6 mm thick CM 1:6
and painted with 2 coats of epoxy paint oveoats ofprimer.

The areaaroundthe transformerandequipmentshall be coveredwith uniformly gradedjranite
stonegravelof size 40mm.

The area shall be provided with galvanized chain link fence of height min 1.8r8.&itlwide
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34.7

34.8

34.9
34.10

35
35.1

35.2

35.3

35.4

gate.Thespecificationgor fencingshallbe similar to thosespecifiedundeCl. No. 31.3except
fencepostwhichshallbeof MS angle(ISA 65x65x6)spacedt2.5m c/c.

TheGateof size3.5mshallbeof MS pipe(mediumclassconformingto IS: 1161)framewith hard
drawn steel wire fabric mesh (50x50mmx3mm thick conforming tolB&6)ncluding all
accessorieand fittings.MS angle postshall confornto IS 2062.

In addition to main gate a wicket gate of MS pipe (medium class conformingtd@$) frame
with 1.0 m width with hard drawn steel wire fabric (50x50x3mm tle@kformingto I1S: 1566)
shall be providedor man entry fomaintenanc@urpose.

Thetransformeryardfencingwork shallconformto CEIG requirements.

The requirement of fire barrier wall between transformers shall be as per Ele&utitgts/and
IS: 1646recommendations. Minimum wall thickness shall be 230mmRR@Cwall and 300mm
for masonrywall.

PotableWater Supply & PV Module Cleaning System

Thecontractorshalldesign andnstall the effectivemodulecleaningsystem.

A regularsupplyof suitablequantityof watershallbe ensuredy the contractoro cateday-to-
day requirement of drinking water and for cleaning of PV modules during @&#fifleperiod.
The Contractor is advised to ascertain the availability of good qumbiyndwaterat site for
constructiondrinking andmodulecleaningpurposeln caseofnon-availability of groundwater
sourcethecontractorshallexplorethe optionof supplyof water through water tankers. In case
the water quality is not suitable for drinking miodulecleaningpurposethe Contractorshall
install suitablewatertreatmentacilities.

The Contractor shall estimate the water requirements for cleaning the photavalthites at
least once in two week or at closer frequency as per the soiling conglideating at site, in
order to operate the plant at its guaranteed plant perfornfalsoethe contractor is required to
plan the water storage accordingly with provisioa ¢dnk of suitable capacity for this purpose.
However, min. consumption of 2 L&iSqnof surface area of SPV module shall be considered
in estimation of required quantibf waterstorage.

Water used for drinking & PV module cleaning purpose shall generally be of pqgtadity
and fit for cleaning the modules with TDS generally mare than 75 PPM. Inaseof higher
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35.5

35.6

35.7

35.8

35.9

35.10

35.11

36

36.1
36.2
36.3

saltcontentsthewatershallbethoroughlysqueezeaff to preventsaldeposition over module
surface. However, water with TDS more than 200 PPM siwdlbe used directly for module
cleaning without suitable treatmigto control the TDSvithin acceptable limits. The water must

be free from any grit and any physicantaminantshatcoulddamagehe paneburface.

If required, for settlement of any grit/ unacceptable suspended patrticles in the sediérga
tank shall beinstalledbeforethe inlet of the storagetank. Suitablearrangemerfor discharge/
disposalof sedimentklushshall be providedin silting chambertby gravity disposal in surface
drain or with provision of sludge sump and pump of adeceatacity.

The module cleaning system shall include construction of RCC tank or supglystadthtion
of Ground mounted PVC tank (s) of required storage capacity, plimghsding 1 No. standby
pump), water supply mains and flexible hose pipes, tagdses (NRV, Butterfly valve, Ball
valve, Gate valve, PRV, scour valve etc.), Watanmeiarrester(s)pressure gaugédow meter
etc.aspertheplanning &design.

In caseof over ground water storagetank, the contractorshall checkits effect on plant
performance through shadow analysis. The PVC storage tank shall conformi270&:The
valves shall conformto IS: 778. A suitable metal sheetcanopyfor protectionfrom direct
sunlightshallbe providedverthetankarea.

The water supply mains coulie either of Gl, uPVC or HDPE, however, the vertiggde
connecting supplynainto thedischarge point shall be .

Masonry chambershall be provided for Main gate valve at pump end. Whereas,as per
requirements, at other locations either a mason@lbHDPE pipe chamber may Ipeovided.
Module cleaning procedure and pressure requirement at discharge point shapdvettees
recommendation of PV module manufacturer. However, discharge pressittetahall notbe
lessthan5 kgf/cm2(0.5MPa)

All the pipesthuslaid shallbe buriedin groundat least150mmbelowFGL or laid aboveground
clamping on suitable concrete support blocks. In case of above ground @iynGl pipes

shall be used.

Underground Water Tank

The topof the UG tankshall be250mm aboveFGL.
Thetankshallhaveclearfree boardof 300mm aboveMWL.
Thetankbottomshallhaveaslopeof 1:100towardsdrainagesump(500x500x500nmdeep) The
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slope shall be provided eitherin structuralslab or in screedconcrete(1:2:4)trawl finished.
1000x1000 mm size Manhole in roof slab and 20 mm MS rung |latidéirbe provided for easy
access to the storage tank and silting chamber for perobeiming. The manhole shall be
covered with RCC precast cover. 50x50x6 mm dMtglewith lugs shall be providedaround
precastoverandtankslabopeningfor edgeprotection.Rungsshallbe paintedwvith 2 coatsof
epoxy painiover 2 coatsof primer.
36.4 TheundergroundRCCtank shallbedesignedor following load conditions:
X External earth pressurehydrostatic pressure due to ground water table (hsidered
at FGL for design purposes) + Surcharge of 20 kN/ Sgm and Hizupky .

X Tank full upto MWL andno external loads

36.5 The design shall conform to IS: 3370 with maximum crack width of 0.1mmwédy bottom
slab and roof slab. Min. grade of concrete shall be M30 (M35 in coastalnaaesisyand
saturatedsoils) conformingto IS: 456. Suitable constructionjoints shall beprovided as per
provisions of IS: 3370 (Part 1). Water proofing admixtwwaformingto relevant BIS standard
and of approved make shall be added to concrete aB pe® X | D FhacBrhhdbdftions.

36.6 The underground water tank shall be tested for water tightness as per the proViks08370
(Part4). In case any leakage is rugtil the same shall be repairedifjgctionof cemengrout
installingsuitablenozzlesaroundaffectedareasOutsidefaceof water tank in contact with water
and soil and underside of roof slab shall be pawittd? coatsof epoxy paint.

37 TransmissionLine Structures

37.1 Galvanized220kV and132kV TransmissiorkLine towers,Towerextensions: accessorieand
11 kV, 22kV, 22kV & 33 kV transmissionpoles, towers & accessorieshall be designed
following latest guidelines of respective transmission licersdistributionlicenseeandget
approvedfrom them before execution.In absenceof SEB/STU guidelines REC (Rural
Electrification Corporation) standards may be followgapportatcornemwith angle>100shall
be providedwith a4-polestructureor alatticetower structure Useof PCC spurpole andRCC
pole isnotacceptable.

37.2  Approved copies of these designs & drawings shall be submitted to the emplagéerfence

andrecord.

38 Miscellaneousstructures
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38.1
38.1.1

38.1.2

38.1.3

38.1.4

38.2
38.2.1

38.2.2

38.2.3
38.24

38.3
38.3.1

38.3.2

38.3.3

38.3.4

Supportstructurefor weathemonitoringdevice

Weathemonitoringdeviceshallbemountedontubularsteelpoleof requiredheightThe pole
shall conformto I1S:2713.

Thepoleshallbesecuredo anindependenRCCfoundationstructurehroughBaselate and
Anchorbolt assembly.

2001long 20 dia. rodsshall be weldedto the pole at 300 mm C/c for accesgo the
device formaintenanc@urpose.

Thesupport structurehallbe hot dipgalvanized.

Supportstructuregor SMU

SMU shall not be supportedfrom MMS and shall have an independentstructural steel
supporting frame of galvanized ISMC 75 with transverse diagonal bracings &G&5x6
to eachcolumnpost.

Column post and bracings shall be supported with 300 mm (min.) diameter ameh $60n.)
deep below GL piles in cement concrete (nominal inix2). The columpost and bracings
shall be extended into the piles upto 800 mm with 50mm cotrexlaittom.

Thepile shallproject200mm aboveGL.

The supportstructureshall hot-dip galvanizedand of adequatédieightto ensuremin.ground

clearanceof 800mmto SMU unit.

LA MastandFoundation

The LA mastshall be a self-supportingstructurewith Gl tubular pole of requiredheight.
Thepole shall confirm tdS: 2713.

The pole shall be supportedon RCC pedestabndfoundationstructurethroughbaselate &
anchorbolt assembly.

200mmlong, 20diarodsshallbeweldedto thepoleat300mmc/cfor accesso thedevice for
maintenanc@urposes.

Thesupportstructureshallbe hot-dip galvanizedMin depthof foundationshallbel200mm
belowGL.

D Quality Assuranceand Inspectionof Civil Works

1 Introduction
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1.1 This part of the specification covers the sampliegting and quality assuranoequirement
(including constructiontolerancesand acceptanceriteria) for all civil andstructuralworks
coveredn this specification.

1.2 This part of the technical specification shall be read in conjunction with other patie of
technicalspecifications generaltechnicalrequirements& erectionconditionsof thecontract
which coverscommonQA requirementsWherevelS codeor standardsiavebeenreferredthey
shall be théatestrevisions.

13 The rate for respectiveitems of work or price shall include the cost for all works,
activities, equipment, instrument, personnel, material etc. whatsoever associateglywith
sampling, testing and quality assuranceaequirementincluding constructiortolerances and
acceptance criteria and as specified in subsequent clauses of thi§ therttechnical
specifications.

1.4 The QA and QC activities in all respectssagcified in the technical specificatiomsawings /
data sheets / quality plans / contract documents shall be carried obdtaumst.

15 The contractor shall prepare detailed construction and erection methodology adtfielmsall
be compatibleto the requirement®f the desiredprogresof work execution, quality measures,
prior approvals from statutory authorities etc. if any #relsameshall be goapprovedrom
the Engineer.

1.6 If requiredwork methodologymay berevised/reviewedat everystageof executionofwork at
site, to suit the site conditions, work progress commensurate with psgjeetiuleby the

contractorat no extracostto the Engineer
2 QA and QC Manpower

2.1 The contractor shall nominate one overall QA coordinator for the coutesailing th@mame,
designationgontact details andddresatthetime of postbid discussions.

2.2 All correspondenceelatedto Quality Assuranceshall be addressedy the FRQ W UQAFW R U TV
coordinatorto the Engineer.

2.3 Employer/ Consultantshall addressall correspondenceelated to Quality issuesto the
FRQWUDFWRUYV 4% FRRUGLQDWRU 7KH FRQWUDFRWRUYV 4%
ordination of Quality activities between various divisions of the contractor andibggndors
onone hand & withEngineeron the otherhand.

24 The contractor shall appoint a dedicated, experienced and competent QA & Cy@nye at
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2.5

3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

site, preferably directly reporting to the Project Manager, supportestassary by experienced
personnel, to ensure the effectimgplementation of thapprovedQAP.

The contractorshall finalize andsubmita deploymentscheduleof QA & QC personnellong
with their details to Engineer for approval/ acceptance and further shall émsu@vailability
well beforethe startof theconcern activity.

Laboratory and Field Testing

The contractorshall makenecessaryprovisionsto provideall facilities requiredfor QA& QC
activitiesby settingup a field laboratory forQA andQC activitiesin line with the indicative
field QA & QClaboratorysetup.

The Laboratory building shall be constructed and installed with adequate faciliteetthe
requirementof envisagedtest setup. Temperatureand humidity controls shallbe available
wherevemecessarguringtesting ofsamples.

The quality plan shall identify the testing equipment/ instrument, which the contrstzadir
deploy and equip the field quality laboratory for meeting the field qualitynelgumirements.

The contractor shall furnish a comprehensive list of testing equipmetriimentrequiredto
meetthe planned/schedulaéstsfor theexecutiorof worksfor ( Q J L Q atetept&inéedpproval.

The contractorshall mobilize the requisitelaboratoryequipmentand QA & QC manpoweiat
leastl5daysprior totheplannedestactivity aspertheschedulef tests.

In case contractor desires to hire the services of any established laboratory neanyfidt

tests then he shall ensure that the subject laboratory is well equipped weitfuiaitetesting
facilitiesandqualified QA & QCstaffandthisshallnotaffectin anywayhework progress.

All equipment and instruments in the laboratory/ field shall be calibrated before the
FRPPHQFHPHQW RI WHVWYV DQG WKHQ DW UrecdidreenddaticrQ WHU Y D
and as directed by the Engineer. The calibration certificates spedify the fitness of the
equipment and instruments within the limit of toleranceuse.Contractorshall arrangefor
calibrationof equipmentandinstrumentdy anNABL

/ NPL accreditechgencyandthecalibrationreportshallbesubmittedo Engineer.

The tests which cannot be carried out in the field laboratory shall be doriabatratory of
repute. This includes selected 1ITs, NCB, CSMRS, reputed governnambriomous

laboratories / organizations, NITs and other reputed testing laborafnetestsampledor
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3.9

4.2

4.3

4.4

4.5

4.6

51

52

suchtestshallbejointly selectecandsealedoy theengineeandhereafter these shall be sent to
the concerned laboratory through the covetatter signedoy EngineerTestreportalongwith
the recommendationshall be obtainedfromthe laboratorieswithout delay andsubmittedto
Engineer.

Based on the schedule of work agreed with the Engineer and the approved FQRtrawor
shall prepara schedule of tests and submit them to the Engineeorgadize tacarryoutthe
testsasscheduled/agreed.

Sampling and Testing of Construction Materials
The method of sampling for testing of construction materials and work / job sashplele as

per the relevant BIS / standards / codes and in line with the requiremgttie technical
specificationd quality plans.

All samples shall be jointly drawn, sighed and sealed wherever required, ¢gntihactorand
theengineeor hisauthorizedepresentative.

The contractor shall carry out testing in accordance with the relevant IS stacddegsand in
line with the requirements of the technical specifications / quality plath&re no specific
testingproceduras mentionedthetestsshallbecarriedout asperthebestprevaleniengineering
practices antb the direction®f the Engineer.

All testing shall be done in the presence of Engineer or his authorized represeamtativBL
accredited Govt. Laboratoryacceptable t&ngineer.

The test samples shall be jointly selected and sealed and signed by tle-chidegeand
thereaftetheseshall be sento the concernethboratory.

The test report along with the recommendations shall be obtained from the labaitiiony
delay andsubmittedto Engineer.

Purchase and Service

All structural steel shall be procured only from main steel producers In case a@vadability

of some of the sections with main steel producers, the contractopnmagse to procure the

sections from thee-rollers of the main steel producers, ti@me of such reollers will have to

be cleared by the Engineer for which details sie2v % ,6 DSSURYDO PDLQ VWHE
approval, past experience for productiorsettionsof specifiedmaterial,details ofmachines,
plant,testingfacilities etc.

Confirmation that the process control and manufacturing of steel sectionsdilersshall be
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same as that of main steel producers, that billets favlliag will only be sourcedrom main
steelproducersshall befurnished withregardto re-roller.

5.3 For Module Mounting Structures (MMS), sources of steel other than those spanifiedthis
clause may also be used subject to the condition that they otherwisthareguirementsf
the TechnicalSpecificaions / Bid documentsEven after clearancef re-rollers, induction of
billets with identified andcorrelatedMill testcertificates(MTC)in the process of relling,
sampling of steel, quality checks thereof and stampirfimalfproductfor furtheridentification
andcorrelationwith MTC prior to dispatchshallbethe responsibility of the contractor and these

shall be performed in presence of thehorizedepresentative of thmain Contractor.

54 Reinforcement steel shall be procured only from nséel producers and Mill tesertificates

(MTC) shallbeobtained angubmittecto the Engineerfor correlation.
6 Field Quality Plan

6.1 Well before the start of the work, the contractor shall prepare and submit th@ &aity Plans
to Employerfor approval which shalldetail out for all the worksgquipment, services, quality
practices and procedures etc. in line with the requireshéim technical specifications toe
followed by the contractoat site.

6.2 ThisFQPshallcoverall theitems/ activitiescoveredn thecontract schedulef itemsequired,
right from materialprocuremento completiorof thework atsite.

6.3 An Indicative Field & Manufacturing Quality Plan for civil, structural and MMS works is

enclosedvith this specification foreferenceas AnnexureB.
7 General QA Requirements

7.1 The contractor shall ensure that the works, BOIs and services under the scopratt,
whether manufactured oSHUIRUPHG ZLWKLQ FR@aWY D RERRIFW UDRFWNRA
premises or at the projesite or at any other place of work, areaiccordancevith Technical
specification,applicablestandardg codesapprovedrawings/ datasheets quality plansand
BOQ.AIll theworks,BOlsandserviceshalbe carried out as per the best prevadgmgjineering

practices and to the directionstbé Engineer.

Equipment UoM Approx. Qty.

Cubemouldsfor cementesting nos. 4

35 MW (AC) Solar PV Power
Plant (Cumulative) at 3 Areas Tender No. 151 |Page
of WCL |




Bharat Coking Coal Limited

Design, Engineerind?rocurement and Supply, Construction, Erection, Testing ar

Commissionig of Solar PV Power Plant at8ferent Areas of WCL at Nagpur Regiel

along with Erection, Installation, Testing and Commissioning of Transmission Sy

from project sites to injection point and Comprehensive O&M of the plant and tk
associated transmission system for 10 Yeare#fter.

Sieve shaker nos. 1
Sievefor sandcoarse anéine aggregate set 1
Sievefor coarseaggregate set 1
Slumptestingequipment nos. 6
Oven nos. 2
Physicalbalance nos. 1
Thermometer nos. 4
Burret nos. 2
Measuringcylinder nos. 9
Measuringlask nos. 3
Compressiotiestingmachine set 1
Cubemouldfor concrete nos. 10
Mechanicaweighingmachine nos. (1100kgcapacity)
Drumtype concretemixer (fortrial mixes) nos. 1
Proctortestingequipment set 1

7.2 Notes

7.3 The equipmentisted aboveis indicativeand minimumrequired.Additional equipmenif any,

required for successful completion of work shwedlprovided /arranged by tkhentractor.

7.4 All test reports/ inspection reports shall be submitted in soft copy also and shadliladleat

sitefor easyaccesgo the Engineer.

7.5 Basedntheschedul€L2/L3 Network),Qualitycontrol& Quality Assuranc&Vork plarshall be

finalized by the contractor and the same shall be submitted to Engineecémtance/approval

E PerformanceMeasurementProcedure

1 PerformanceRatio (PR)

Performancéatio(PR)testfor OperationalAcceptancef the plantshallbe performeésperthe

procedureattached in Annexur€.

2 Capacity Utilization Factor (CUF)
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CapacityUtilization Factorof the plantshallbecalculatecaspertheprocedurettacheth

AnnexureC.

E) SPECIFIC TECHNICAL SPECIFICATION FOR 2000 KW FLOOTING SOLAR OF WANI AREA

SYSTEM DESCRIPTION

1. LAYOUT:

a) Capacity of the Plant: 2000 kW (AC).

b) Capacity of the Pond:  Approximate pond water surface area and expected estimated power plant
capacity:

Water Body Capacity (Sq Mtr) Capacity (k W)
Ghugus Water Body 74,000 2000
¢) Location details of the Site:
Land Size: 5 Ha
Shadow: Surroundings of the water body.
Bush/ Tree: NA
Undulation: NA
Approach Road: Old approach road is blocked. To be prepared.
Geo-Co-ordinates: Lat:19.9125672 N, Long79.1082167 E
Altitude: 169mtr (above MSL)
Proposed Capacity: 2 MW

d) Water Column depth: Average depth of the Water Body is-46 m. This is a mine reservoir and generally
fixed water level is maintained for whole year.

e)FLOTATION UNIT FOR MOUNTING OF SOLAR MODULE: The module mounting structure (flotation
structure) shall be installed over an appropriately designed modular afabpecated flotation device with
appropriate buoyancy to support the weight of at least @lae ganel and one person per solar panel. The total
2 MW (AC) plant to be installed in the centre of the pond in a continuous manner.

f) MOORING AND ANCHORING SYSTEM: Depending upon the water level variation and prevailing wind
speed mooring and Anchorisgstem will be selected during designing. Water level variation may be considere
up to ground level.

g) WALKWAY INSIDE THE PLANT : The design of the Floating device should incorporate appropriately
sized walking platform for the regular maintenance asgantion. The row alleys platform should be for both
column and row alleys. Width of walkway along entire periphery of solar power plant shall be not less than -

mm on outside / waterside of the plant. Width of the walkway from embankment to be Fidainghall be not
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less than 800 mm with 1200 mm hand railing arrangement on both the sides of the walkway. Cable route
be separately provided at floater with arrangement of cable dressing and binding arrangement. Walkways
not be used for cablaying.
h) INVERTERS/POWER CONDITIONING UNIT (PCU) The DC power shall be converted to AC by PCU
to supply AC loads. Sizing of Inverter of the Plant will be decided during designing & engineering.
1) INVERTER CUM CONTROL ROOM : Total 2 MW AC plant to be inalled on the water body. So one
Inverter cum Control Room to be constructed to place Inverter(s) of the said plant and outdoor type oil fil
inverter transformers (400v/11 kV) to be placed near to the Inverter room (outside the Water Body).
J) GRID CONNECTIVITY: Power is to be evacuated through 11 kV indoor switchgear to be installed in th
floating solar plant control room. Generated power shall be pooled to the generation of OB Dump Site throu
11 KV Single Circuit OHTL of length 2.5 kM and shalléeacuated to Ghugus S/S (15 MVA, 66/11 kV) through
a separate 11 kV Double Circuit OHTL having length of 6 kM (approx.) (from OB Dump Site). The same sh
be injected in the LT bus of Sasti sstation (11 kV).
k) INVERTER DUTY TRANSFORMER: IDT shall beconnected to the outputs of inverters as input and the
11 kV HV output sides will be connected to the 33 OHTL through Protection system, VCB etc.
[) STATION AUXILIARY TRANSFORMER (SAT): Auxiliary power for this three power plant to be drawn
from the existng 11 kV OHTL. Arrangement is to done by the Vendor.
m) HT and LT Switchgear: Is to be suitably installed in the floating solar plant control room for receiving solal
power (at 400 V), evacuation at (11 kV) and for auxiliary power.

TECHNICAL SPECIFICATION (CIVIL)
a) MODULE MOUNTING STRUCTURE
This section covers activities related to Design, Manufacturing, Testing, Supply, Insurance, Transportation

Delivery at project site, Storage, Erection, testing of module mounting structure and anchoring the $stem.
module mounting structure shall be installed over an appropriately designed modularfatdigaeed flotation
device with appropriate buoyancy to support the weight of at least one solar panel and one person per Mou
Structure. Total designing drengineering for floating and anchoring technology to be provided by the modul
mounting structure manufacturer.

Standard:

The PV module mounting structure must conform to the latest edition of any of the following IEC / equivale
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BIS Standards foitoater design qualification and type approval:

S| No. | Standards Description

1. ASTM D1693 Test for Environmental Stress Cracking of
HDPE

2. ISO16770 Stress cracking resistance of HDPE

3. IS 15410:2003 Test for drinking water compatibility,
Materialsafe for drinking water

4. RoHS directive 2002/ 95/EC Test for Restriction of Hazardous Substanc

5. ASTM D5397 Standard Test Method for Evaluation of
Stress Crack Resistance

6. 1S800:1984 Code of practice for general construction of
steel

7. IS875: Rwrt1 & 2 Code of practice for Buildings & structure

IS875: PaH3 ode of practice for Buildings & structures

Wind Loads

8. 1S1893:2002 Criteria for earthquake resistant design of
structuresGeneral Provisions and buildings

9. 1S3043:1987 Grounding ofmounting structures

10. IS 4759 Hot dip Zinc coating on structural steel and
other allied products.

11. 1S4736 Hot dip Zinc coating on mild steel tubes

12. 1S2062 Hot Rolled Medium and High Tensile
structure steel.

13. ASTM D790, ISO 178 Standard Tegsnethods for Flexural propertie
of Unreinforced and Reinforced Plastics an
Electrical Insulating Materials

14. ASTM D638, ISO 527 Standard test method for Tensile Properties
Plastics
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15. ASTM D695, ISO 604 Standard test method for compresstrength
properties of plastics

16. ISO16770 Full Notch Creep Test (FNCT)

17. ASTM D2565, ISO 4892 Standard practice for Xenaarc exposure of
plastic intended for outdoor applications

18. ASTM D4329, ISO 48938 Standard practice for fluorescent ulticaet
(UV) lamp apparatus exposure of plastics

19. ASTM G7/G7TM11 Standard practice for atmospheric
environmental exposure testing of ron
metallic

TECHNICAL REQUIREMENTS OF FLOTATION DEVICE

a) The module structure design shall be appropriate and innovative. It must follow the existing water profile.
b) The flotation unit shall be prefabricated and designed for simpdt@mstallation. There shall be minimum
requirement of welding, masagnor use of complex machinery at the installation site. The floatation unit shal
be modular in nature to facilitate the ease of assembly / disassembling and provision to be scaled up. Each m
/ combination of maximum two modules should support attleas solar panel. All modules should be
standardized and independently created. Walk way should be provided to access the flotation device.

c) The flotation device should be manufactured from HDPE with UV stabilizer. The design of the floatatit
device &ould have satisfactory rigidity, flexural strength (ASTM D790, ISO 178), tensile strength (ASTN
D638,ISO 527) and compressive strength (ASTM D695,ISO 604) while loaded with maximum load unc
extreme environmental conditions. The grade of thermoplastid sisould be tested under extreme weather
conditions if sunlight, UV, heat, air, and water (ASTM D2565, ASTM D4329, ASTMG7/GIM good
environmental stress crack resistance and a combination of hardness and impact strength (ASTM D5397, A
D1693). Thehermoplastic used should be safe for use when in contact with water. (Above points to be confirn
E\ ODQXIDFWXUHUZAZV GDWD VKHHW DQG WHVW FHUWLILFDWHYV

d) Stability of floating device should be maintained. No colour variation after UV exposure equivdleyears
under 150 kileLangley / Year irradiation. Third party testing or witness is required by purchaser.

e) The flotation device shall have minimum strength at ambient temperature of the site location or minim
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range of (+) 50 to-§ 10 Deg C, whi it shall be designed to have safety factor of minimum 1.15 on extrems
conditions.

f) The flotation device should be passed the Full notch creep test (ISO16770).

g) On the date of bid opening, the floater vendor should have proven experience anatlyeshgeld have
supplied floater to any project in 1 MWp range, which is working successfully at least for a period of one (!
year under Govt./Quasi Govt./Reputed Private Organization (Listed companies).

h) The bidder has to ensure that the manufactirdoater should not be more than three subject to approval of
WBPDCL so that specification requirement can be fulfilled. However for each pond design, engineering, sug
shall be considered from single floater manufacturer subject to approval of WBRIXDiplete design,
engineering, installation, mooring & anchoring, commissioning along with performance, Min. guaranteed life
the floatation device/ unit floater etc. of complete floating assembly will be the responsibility of the bidder.

i) PV fixation system shall be of proven design and subjected to Mechanical test to withstand unit failt
conditions under static and fatigue conditions for wind speeds to withstand the maximum wind speed of the :
J) The materials used shall be halogen, silicae fconforming to RoHS directive 2002/95/EC. (Same to be
FRQILUPHG E\ ODQXIDFWXUHUALZY GDWD VKHHW DQG WHVW FHUWIL
k) The floatation device should be chemically resistant to acid, lye, petrol and mineral oil and partially resist
to benzene.

I) The floatation device should pass the different HDPE material test from Central Institute of Plasti
Engineering & Technology (CIPET) or reputed labs from India with may be inspected by the purchaser.

m) The floatation device used should be safe for use whantact with drinking water and meet requirements
stipulated in standard IS 15410:2003.

n) The min. thickness of thermoplastic used for floatation device should be 3 mm.

0) The floatation device, when installed in the raw water reservoir, shoulelstiattrthe process of gas exchange
across the air water interface. More specifically, the water plane area (WPA) does not allow the transmissic
sunlight into the water and the transfer oxygen across theatér interface. In order to facilitate thtke design

of the floatation device should be such that appropriate voids, greater than at least 30% of all area covered |
floatation device.

p) The floatation device should be designed such that it arrests evaporation and facilitates in evaporation
mitigation. Vendor should provide appropriate cover by flotation device and solar panel and total coveragt
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water body should not more tha@% of the Raw Water Pond and water body. Appropriate vapour escape ven
should be provided for each floatation device and solar panel assembly for the purpose of maintaining BO
the water body.

q) The design of the flotation device should incorpoigderopriately sized walking platform for regular
maintenance and inspection. The row alleys platform should be for both column and row alleys.

r) The design of the floating device should incorporate appropriately sized walking platform for regul
maintenace and inspection. The walking platform should have a continuous uninterrupted surface with
minimum width of at least 400 mm excluding cable laying arrangement. Walkable floater pathway shall
provided after consecutive two strings of modules. Tdraptete floating system shall have at least 400 mm
walking corridor all along the periphery comprising of module floaters and / or walkway floater to prevent wa
splash.

s) In order to increase longevity and prevent unexpected loss of buoyancy,tihg flod shall have a minimum
material thickness of 3mm, with moisture retention of less than 5%. (Detailed buoyancy calculation to
submitted along with the drawings at the time of drawing approval).

t) Float system should be designed to withstandntagimum wind speed (200km/hr) and shall be able to
withstand the weight of one O&M personal carrying tools, equipments etc with minimum weight of 80Kg.

u) Flexible mooring system shall be designed to keep the platform position to adopt waves, winttaledela
variation.

v) The array structure should be so designed that it will occupy minimum space without sacrificing the out
from SPV panels.

w) In case, Switch Monitoring Board (SMB) mounted on floaters, bidder to take into consideration tbe load
SMB during design of floaters and suitable supporting arrangement for mounting the SMB of floaters.

X) The floatation modules once assembled together should form an integrated structure and relative alignme
the flotation modules subsequent to cdetg installation (installing module mounting structure and solar PV
modules) shall not misalign the solar panels and adversely affect their power generation capability.

y) In order to address the proper handling of panel mounting system during thenssatber conditions, floating
vendor should have proper expansion capability for panel mounting system.

z) The floatation device should bepeocess able and recyclable at the end of its useful life.

aa) Each floatation module should have its apprapdaainage facility such that there is no water logging on
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the floating module.

bb)Big wind tunnel test for the structures in all wind directions (real scale, real angle) for at least 2
configurations to be done. This test has to be conducted fronedepest laboratory or Government Approved
Institute of India.

cc) The clearance between lowest part of the module structure and the water level shall normally not be 1
than 250mm.

dd)The module alignment and tilt angle, in case of floating SPV polast, ghall be between 1 degree to 18
degrees. It shall be mounted facing south and tilted to an angle within the range of 1 degree to 18 degree
optimum performance and appropriate wind resistance that must be mentioned in engineering drawing
appoval of WBPDCL with documentary proof.

ee) Mountability of solar panel by the floatation device should be maximum 2 panels per unit.

ff) The flotation device should balance the thermal expansion so that PV panel not stretched by ther
expansion.

gg) Min. guaranteed life of the floatation device/ unit floater should be 25 years.

hh)The design of complete system, including CFD modeling, comprising of Floating unit, MMS and anchori
and mooring system, shall be verified by suitable third party NABL diteceagency/ reputed institutions like
.7V DQG VXEPLWWHG IRU HPSOR\HUAZYV DSSURYDO

i) The flotation device should be manufactured locally (in India) only, to ensure safe work practice, genu

process is followed & transparent quality checks by WBPDQhanufacturing premises any time.

TECHNICAL REQUIREMEN TS OF MODULE MOUNTING STRUCTURE
a) The array structure shall be so design that it will occupy minimum space without sacrificing the output fr

SPV panels.

b) The structure shall be designed to alkagy replacement of any module by authorized personnel and shall &

in line with the site requirements.

c) The array structure for metallic structure (if used) shall be made of anodized aluminium (aluminium alloy
SS 304 or SS better grade, of suiéathlickness size. (Same to be confirmed by suitable test report and mater

composition report) having sufficient strength and suitable size to mount/ support all the PV panel/ accesso
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equipment required for the plant. (To be supported by struanedysis report). All design shall be submitted

during drawing approval with suitable test reports.

d) The complete support structure, design shall normally be designed to withstand wind speed up to 200k

(to be confirmed by suitable third party tesport).

e) The complete plant is to be designed with proper anchorage system so as to withstand the wind press
maximum 200km/hr.

f) In general bolts, nuts, shims and other hardwires should be Zinc plated. Fasteners visible outside shall |
stainless steel SS 304. The generally applicable engineering principle will be the fasteners shall be equal to

greater corrosion resistae than the most corrosion resistance metals being fastened.

g) Dedicated floating approach walkways to be provided from the end of the water body to each block of
plant with suitable railing on both sides. The block size of the floating systemndiepe the array layout

optimization. The same shall be finalized during detailed engineering.

TECHNICAL REQUIREMENTS OF ANCHORING AND MOORING SYSTEM:

The water level variation and prevailing wind speed are the primary safety consideration, ta bedaacount,
while designing the plant such that the plant has no impact on the reservoir. The mooring system thus nee
be designed that it not only restricts the lateral movement of the proposed plant but also accommodates the
level variabilty. In addition, the mooring system should also have minimal impact on the overall ecosystem
the reservoir.

a) The minimum life of the Anchoring system shall be 25 years.
b) The materials used in the anchoring system shall not contaminate the veataffett the aquatic life.

c) The design of mooring system shall permit minimal lateral movement of the plant in case of maximum w
loads (As per IS 878). Anchoring design report for the project showing that the system could support tf

maximum windoad on site shall be submitted to employer.
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d) Placement of Plant: The placement of the plant in the water body shall be decided during detail enginee
after conducting bathymetric survey, topographical survey, hydro graphic and hydrological aheligse

technical assessment of the site.

e) Prevailing wind load: The mooring system should be designed for worst case scenario; for a wind loa
200km/hr. The design of the mooring should prevent the lateral movement of the plant in case of maridhum v

loads.

f) Water variability: The mooring system should accommodate fluctuations in water level. Further the orientat
of the plant needs to be maintained; hence fluctuations in water level should not result in lateral movement o

plant.

g) The nooring system should minimize its impact on the reservoir and thus as far as possible pilings

movement of mooring system of the reservoir bed should be avoided.

h) Suitable wind breakers should be provided.

PERFORMANCE WARRANTY

The manufacturer shtwhwarrant the Module Mounting Structure and Anchoring system to be free from the
defects and/or failures specified below for a period not lessTianty Five (25)years from the date of sale
to the original customer (i.e. EPC Contractor).

I. Defects ad/or failures due to manufacturing

ii. Defects and/or failures due to quality of materials

iii. Non conformity to specifications due to faulty manufacturing and/or inspection processes.

If the Solar Module Mounting Structure and Anchoring systemt@ig®nform to this warranty, the manufacturer
ZLOO UHSDLU RU UHSODFH WKH 6RODU ORGXOH ORXQWLQJ 6WUXF

The contractor shall be responsible to contact with the supplier if any of the above mentsaseaccarred.

APPROVAL
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Successful Bidder must take prior approval from WCL before placement of their internal Order for Floate
:&/£ZV DFFHSWDQFH RI VXFK PDNHV VKDOO EH EDVHG RQ LWV SU

Design, drawings, specifications of all components with material selected & installation details shall also

included with Detailed Design Report.

Joint inspections and testing will be done by WCL and the authorized representatives of the conttaetor a
PDQXIDFWXUHUAZY ZRUNVKRS RQ UHJXODU EDVLV IRU TXDOLW\ I
6WDQGDUG VKDOO EH FDUULHG RXW DW WKH PRGXOH ORXQWLQJ
Approval of the Engineer in charge should be taken before exeafttbe work at site.

The contractor shall deliver the product to the site only after receipt of such approval against their praye

writing from WCL.

INVERTER CUM CONTROL BUILDING:

Inverter cum Control Room building is required to be constructetidasing the electrical equipment/ panel,
Inverters, Local Lighting panel, Local UPS cudPS DB, Fire Fighting System etc other daily requirements for
the operation & maintenance of Solar Photovoltaic Power Plant. The building shall be constructed w
corventional RCC framed structure with brick partition walls for equipments and operations room. Equipme
room shall be designed as per the OEM recommendations to ensure desired life of equipment. Bidder shall fu
the drawing of the proposed buildingsWdKH (PSOR\HU IRU DSSURYDO SULRU WR |

ADDITIONAL REQUIREMENT:

% The peripheral road around all inverter cum control room including respective transformer yard a
access to Inverter cum control room will be minimum 3.75 m in width and Gkornrdder on each side.

The road will of rigid pavement. (Concrete road with reinforcement).

¥ The cable crossing across the embankment will be of reinforced concrete box culvert with sufficie

spacing as per the electrical requirements.
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¥ The cable will be on cable tray when laid over the reservoir embankment siGadle from toe of

embankment to inverter room will be on pedestal/ rack.

¥ All road crossing for DC cable will be on reinforced concrete box culvert with sufficient spasing fr
electrical and serviceability considerations. However for HT cable, road boaring shall be used with
pipes with a minimum thickness of 5mm & depthl mtrs from the top of Road.

¥, If, any of the existing structure is damaged or required to be dismantled for convenience of the erect

the same has to mend good as per the original.

¥, Existing drainage system must have to be maintained. If, any cable crossing is required to ctbss ove
existing toe drain of the reservoir, the same has to be properly blocked with RCC wall and drainage t

restored to the original
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SECTION =VII

C. SPECIAL TECHNICAL CONDITIONS
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1 The Contractoris advisedto ascertainthe availability of good quality groundwater at sitefor
construction, drinking and module cleaning purpose. In case ehvaifability of ground water
source, the contractor shall explore the option of supply of Watenghwater tankers. In case
the water quality is not suitable for drinking or module cleamingpose the Contractorshall
install suitable watetreatmenfacilities.

2 The lands are covered with small trees, seasonal crops and long. litislaeance ofuch trees
andbushesshall be underthe scopethe Contractor.The land profile is generallyflat withsome
undulations and would require some land development work which shall bethmsieopeof the
contractoraselaboratedinderCl. 5 (Area GradingandLand DevelopmentunderSectionVIl -B
( TechnicalSpecifications) ofthe NIT.

3 The Contractor is advised to inspect the sites and study the nature of soil, topagrdgtikier
conditions to decide the extent of scope of area grading, ground compactibfpundation
system to be provided before submission of the Bid. The Employenshib#iresponsibldor any
variationsin soil characteristiceandotherconditions,betweethose observed during preliminary
site visit and detailed investigationskte carried ouby the Contractorduringcontractexecution.

4 DesignConsideration$or all structuralworksareprovidedbelow:

DesignParameters
Global Horizontal Irradiatio Area Avg GHI Avg DHI (kwh/m2)
Diffused Horizontal Irradiation (kWh/m2)
(kWh/m2/month):
Chandrapur 1763.6 884.3
Wani 1763.0 900.5
Majri 1768.5 887.40
$YHUDJH 7THPSHUDW Area Average Temp (°C)
Chandrapur 27.80
Wani 27.87
Majri 27.87
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5 Power Conditioning Units (TS Part B Clause4)
Power Conditioning Unishall be outdoor type, installed on plinth comprising of R@@ed
structure with foundations, columns and beams up to plinth level (FFL)awitiitablemetal

canopyon top.

6 HT Switchgear (TS Part B Clause6)
HT Switchgear shall be outdoor typestalled on plinth comprising of RCC framstiucture
with foundationscolumnsandbeamsupto plinth level (FFL), with asuitablenetalcanopyon

top.

7 Plant fencing for each plot shall be of Chain Link Type as per the drawing provitied in
section.
Main Entry gatefor eachplot shall beasperthedrawing provided irthis section.
MCR shall be RCC Type Building sand shall conform to the provisions as specified in

TechnicalSpecifications
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Annexure +A

Pre-dispatch Inspection Protocol for Crystalline PV Modules b¥mployer or Employer Deputed Agency

35 MW (AC) Solar PV Power
Plant (Cumulative) at 3 Areas Tender No.
of WCL |

167 |Page




Design, Engineerind?rocurement and Supply, Construction, Erection, Testing ar

Commissionig of Solar PV Power Plant at8ferent Areas of WCL at Nagpur Regiel

along with Erection, Installation, Testing and Commissioning of Transmission Sy

from project sites to injection point and Comprehensive O&M of the plant and tk
associated transmission system for 10 Yeare#fter.

Bharet Coking Col Liited
Contents
O © o] [=Tox 1)V PP PPPRPPPPRPPPRN 158
P =14 0 = o o PP PP PP PPPPPP 158
T B 1= 11111 PR P PP PPPPPPPPPPPP 158
4. INSPECHONSCNEUUIE:. ...ttt et e e e e s ammme e 158
TS Yoo o 1= o) [ 1Sy 1= od 1T} o O 159
B.  SAMPINGPIOCESS.... .o oo e et e e e et e e e ern e e e e e e e e e e e aaeeas 159
7. DecisionRules forAcceptanCe/REJECHION.............ooiiiiiiiiiiieeeicccce et 160
8. INSPECHIONMPIOCESS . ...eiiiieeiii ittt ettt e e e e e ettt emer et et e e e e e s s bbb e e et e e ammt e e e e e e e e e nnne e 160
9.  REINSPECHOMANUIEVIEW. .....ueeiiiieeeeiiiiiitteieeete ettt e e e e e e s s e e eneess e e e e e e e e e s s annnbe e e e e s eenreeeeeens 161
10, INSPECHONSUMMEIY.....ceiiiieiiiiiiitteee et eeemt et e e e e s s s st e e e e e emamt e e e e e e e s e b b e e e e e e e e s smmme e e e e e aann 161
I S B T 1T = [ 1 = o PP TP PUPRPPPPPPPRPI 161

35 MW (AC) Solar PV Power
Plant (Cumulative) at 3 Areas Tender No. 168 | Page

of WCL |




Design, Engineerind?rocurement and Supply, Construction, Erection, Testing ar

Commissionig of Solar PV Power Plant at8ferent Areas of WCL at Nagpur Regiel

along with Erection, Installation, Testing and Commissioning of Transmission Sy

from project sites to injection point and Comprehensive O&M of the plant and tk
associated transmission system for 10 Yeare#fter.

Bharat Coking Coal Limited

Pre-di tchin tionpr I

1. Objective:
The objective of this documentis to establishGeneralinspectionprotocol with objectivityfor
verification of Quality Parametersf SolarModulesby the customer(or its authorisethspection
agency) prior to dispatch. The decision rules and procedure specifieddesigoupholdquality
standardsbasedon industry best practicesand technical specifications laid out in tender
documents as well as to control risks associatediteitih procurement.

2.  Standardsand Codes:
1. Samplingfor determiningAcceptanceéQuality Level (AQL) shallfollow 1ISO 28591:1999.
2. IEC TS 609041-2:2019- Photovoltaic devicesPart 12: Measurement of currembltage

characteristicsf bifacial photovoltaic(PV) devices

3. Definitions:
1. Lot: All products/itemsnanufacturedin onebatch.
Notwithstandingthe aforementioneddefinition, the customeror authorizednspection
agencycanlay downalternate/additionakriteria for determininga lot.
2. Major Defect: A defectthat reducesthe usability or causeghe productto fail to fulfil its
nominal characteristifunction.
3. Minor Defect:A defectthatdoesnotreduceheusabilityof theproduct butdoesnotmeet

thequality standard.

4, Inspection Schedule:
Customer representative shall propose the schedule fedeBpatch Inspection dfinished
Goods to theCustomer well in advance, and in no case less than 3 woddgg prior to

commencement of Inspection at a location within India and 7 days ittasereign country.

5.  Scopeof Inspection:
Supplier representative will accompany the Inspector while dibiagnspection whictshall

typically consistof 2 stepdor clearancef each Lot:

BOM verification To beconductedrior to thecommencemerdaf production.
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The details of materials used will be verified from the ERP/Manufacturing datzoenthorated
with the Construction Data Form (CDF). This shall include verificatidioltdwing:

ltem Method of Verification

Shelf life of the following BOM . . :
el lite ot the Tollowing Verify the expiry date/shelf life anstorage

Items: conditions
x EVA
X PV Module Backsheet The PV Module manufacturer shall submit all
X Sealant and potting required information to prove that materials
material(Silicone) beingusedare within their shelflife.

Note: Supplier shall provide the necessary documents for approval of BOM as paatieards

andtenderTechnicalSpecifications.

WitnessTests
Manufacturershall assisthe Inspectingagencyto witnessfollowing checksthe detailsf which
are provided elsewhena this document:
. Flashtest As per samplingPlan
For Bifacial Modules, Measuremenbf currentvoltage characteristicshall bedoneas
per IECTS 609041-2:2019- Photovoltaic devicesPart1-2
Il. Visual Inspection As persampling Plan
1. EL InspectiorAs per Sampling Plan
IV.  ElectricalCharacteristic§OtherthanFlashTest} As per SamplindPlan
Note: The Suppliershallfurnishsoftandhardcopy of the ProductionQuality Planpriorto

commencemertf the Inspection.

6.  Sampling Process:
a. Supplier shall provide the list of modules in a lot ready for despatch, along witteitgistia
(MeasurecElectricalData,Pmay) prior to commencemeruf InspectiontestsNote: Smallest

lot sizefor Inspection:20% ofthecapacity aperthe PO.

b. Supplierwill arrangeo movethe PV Modulesfrom FGto Inspectiomarea.

c. Samesamples shall besed forall WitnessTestsstatedat5.2 above.
d. Inspector shall commence Inspection process by randomly selecting sampléiseflsnof
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serial nos. (palletvise) provided by Supplier as per ISO 2859: Sirfgganpling Plan for
Normal Inspection,Generalinspectionplanlevell. However,the Inspectorshall reservethe

right to switchto tightenedor reducedevel of Inspectioms pethelot quality.

DecisionRulesfor Acceptance/Rejection

Following is a summaryof DecisionRulesfor Acceptance/Rejectioaf a given Samplén alot
offeredfor Inspection:

Table 1: AQL Level

DefectType AQL (%)
Major (Ma) 2.5
Minor (Mi) 4
Table 2: In ionLevel
Inspection steps Inspectionitem Inspectionlevel
1 Flash Test Generainspectionevel |
2 Visual Generainspectionevel |
3 EL Generainspectionevel |
4 EC (OtherthanFlash Test) 10 Nos.perlot
Inspection Process

a. ElectricallnspectiontFlashTests
For Electricalinspectiorfollowing preparatiorwill bedone:

¥ Module TempStabilization Modules willbe kept in controlled environmentadndition
till it reaches 25 +2IC

T Calibration of Sursimulator: Sursimulator will be calibrated as per Calibration
Reference. Reference should calibrated against Calibration Referencértestreguted
testinglab TUV / Fraunhoferetc. Testingof moduleswill be doneatSTC condition,
AM=1.5
Note:

(i) All modules selected for sampling inspection will beested in the sursimulator.
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A Pmaxretest (repeatability test) variation of £ 2 % on actual fRmshx value will

be acceptable.

(i) The Supplier shall provide a valid calibration certificate of the apparatugsed.
b. Visual Inspection:
¥ Customerepresentativavill verify the modulevisual characteristicasper theVisual
Acceptance norms.
¥ The Visual Inspectionshall be carried out in a well-lit room. It shall be the
responsibility ofthe Supplierto ensureadequatdrightnessn theroom.
c. ElectroluminescencgEL) Inspection:
¥ TheEL imageshallhavesufficientresolutionfor analysis ofdefects.
T Hi-pottestshallbedoneasperlEC procedureThe Suppliershallprovideavalid
calibrationcertificateof the apparatus used.
9. Re-inspectionand review
In case of minor noxonformities like cleaning issues, label mismatch, etc. whictbeagasily
reworked, Supplier shaltework/replace the modules and offer them for irespectionto

Inspector.

10. Inspection Summary:
Once the inspection is completed Customer Representative will compile his Insgectiorary
Report and share with Supplier and give necessary recommendatiespaiclidependingipon
theauditfindingsbasedntheobservationsmade Thisreporshallbe providedwvithin same daypf
inspection (Formaéttached).

11. Disclaimer:
Inspectiorby Employerdoesotabsolveheresponsibilityof theSupplier/venddo ensurajuality
duringproductionof thematerialandits transporto site. Any damageduring transport/ handling
shall be replaced before erection at sitdiesxcted byEngineesin-chargewithout anyextracost

tothepurchaser.
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Sampling Plan
(Sampling Plan asPer ISO 2859)-1
Table 1 - Sample size code letters (see 10.1 and 10.2)
Lot size Special inspection levels General inspection levels
$-1 5-2 53 5-4 I Il i
210 8 A A A A A A B
910 15 A A A A A B o]
1610 25 A A B B B c D
2610 50 A B B Cc Cc D E
5110 90 B B c G c E F
91 1o 150 B B c D D F G
151 10 280 B c D E E G H
281 10 500 B c D E F H J
501 10 1200 c c E F G J K
1201 10 3200 c D E G H K L
320110 10 000 c D F G J L M
10001 to 35 000 c D F H K M N
3500110 150 000 D E G J L N P
16000110 500 000 D E G J M P Q
500 001 and over D E H K N Q R
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CUSTOMER INSPECTION
REPORT

Ref.No. & Date:

Client: PMC: EPC

Contractor:PO

Ref. No.:

Placeof Inspection: Date of inspection: Lot Size SampleQuantity

Problem Quantity:

Detail:

In ion Result(OK/N K):
Visual Inspection

Problem

Quantity: Detail:

Flash Test

Problem

Quantity: Detail:

EL Inspection:

Problem

Quantity: Detail:

EC Inspection (Hipot,DC
Continuity,IR): Problem Quantity:
Detail:

Any Other Criteria/Remarks:

Is the shipment qualified to be released? Yes No

FromClient FromEPCContractor

EnclosedTest DetailsFlashTestReport,EL test(images softcopy), ECTestReport

Disclaimer: Thislnspectiorby SEmployedoesnot absolvetheresponsibilityof thevendorto ensurequality
during productionof the material and its transport to sitdny damages during transport/ handling shall be
replaced before erection atte as directed bgngineerin-chargewithoutanyextra costo thepurchaser.

Detalils:
Lot : Date
S.No. Defect Module Id Type (Ma/Mi) Details
1
2

«
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Annexure +C
PG TestProcedure
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1 INTRODUCTION

This documentays down the proceduresindrequirementgor conductingFunctionaGuarantee

tests including scope of the tests, procedures fortdahes, reporting formats aprbcessfor

determiningtest resultsin accordancavith the TenderSpecificationsapplicablstandardsand

industrybestpractices.

2 FUNCTIONAL GUARANTEE TESTS FORSOLAR PV PLANT
FunctionalGuarantedor SolarPV Plantshallcompriseof following Guarantees:

(1) PerformancdRatio Guarantegestfor operational acceptance.

2.1 PERFORMANCE RATIO GUARANTEE TEST

A Performancdratio Guarantegestshallbe commenceadvithin 60 daysof the commissioning

of PlantFacilitiesto demonstrat¢hatthe planthasachievedhe Guaranteed Performance

Ratio

in line with requirements under section VIl of the biddilmgument. This will be one of the pre

conditions for the Plant Operational AcceptarRerformance Ratio (PR) test period would be

continuous measurement of 30 consecutisigs. Thetestshallbeconductedn accordancevith

thelEC-61724asperthe methodologydescribedn TechnicalSpecificationsindersectionVIl

of thebiddingdocument. The procedure of PR test is described furtl@sdtion 2.4. The report

shall containall themeasure@nergyandMet datavalues calculationsyesultsandconclusions.

2.1.1 Performancdratio

The Performance Ratio (PR) of the PV Plant is calculated as follows (according&aT2€

Ed.1).

35 MW (AC) Solar PV Power
Plant (Cumulative) at 3 Areas Tender No.
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where
PR Performancdratio

Eout Cumulative AC energy measuredat the Plant End ABT meter over the

durationof reporting periodkWh)

Po Installednominal peakpower of PV modules,.e. Nameplateaatingat STC
(kWp)

Hi In-planeirradiation (kWh/m2)

Gi,ref Irradiancevalueat whichPo is determined, i.e. KW/m?

2.1.2 GeneraRequirement

X The Functional Guarantee shall comprise of a set of visual/mechanical/Electrical
checkdollowed by aPerformance Rati(PR)testof the PlantFacilities.

X The PR test shall be carried out for a period of 30 consecutive days at site by the
&RQWUDFWRU LQ SUHVHQFH RI WKH (PSOR\HU (PSOF
Engineer.

X  These tests shall be binding on both the parties to the contract to detsmpliance
of theequipmenwith the guaranteegherformanceparameters.

x  Thetestwill consisiof guaranteeinthecorrectoperatiorof thePlantFacilities,byway
of the performance ratio based on the reading of the energy produceeliaacedto

thegrid (ABT meter)andthe Planeof Array incident solaradiation.

X PR is calculated as per the formula given in Clause no. 2.1 and recordedtzes per
formatprovidedat Annexure 1

x  Thefilled-in formatshallbe signedby boththeparties EPCContractomandWCL)and
each party will keep one copy for recofthe same will be recorded for 30
consecutivedays.

X  The Functional Guarantee condition for the purpose of Provisional Acceptatee of
Plant Facilities shall be considered to haveeen meif the guaranteedPerformance
Ratio (PR) is achieved on a daily basis forc8@secutive daysasper Clause 2.1.6f
thisdocument.
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x  During this PR test, equipment failure/interruption of any kind, except for SCADA
communication failures, will not be accountalbfecase of a breakdown, the testy
beresumedncethe completesystem igectified andwvorking properly.

2.1.3 Interruptions due to communication breakdown only may be exempted based on specific
approval to the effect that generation is not affectedcegngoment failure (Refer Clauzé4.5)
is not attributable. In such case, the test shall be extended for affected no(gb tteydays).

2.2 PRE-PRTEST

2.2.1 The EPC Contractor shall perform stap tests after completion of Commissioning et
Procedure siper Annexurde: PlantDocumentationCommissioning and Teftrocedureand

recordingof punch points.

2.2.2 Functional Guarantee Test shall commence immediately after all issues arising from the
functional/startup testhave beemectified.
Note:

(&) All measurement(drocedureshouldbe carriedout taking propersafetyprecaution.

(b) Also, it shouldbeensuredhatto avoidanylooseconnectioratthe terminalpointgor

which measurememiroceduras conducted.

(c) Ensureproper functioning (e.g. Multimeters shall be calibrated)of all measuring

instrumentsdefore conductingbovemeasurementrocedure.

(d) Theabovetestprocedureshallbeconductedn presencef site incharge.

2.3 PRTEST PROCEDURE
Thedateof commencementf the PR Testshallbe communicatedn advanceandagreedpon
by both parties i.eWCL and EPC Contractor. Any consecutive 30 days pefeodiuding
interruptions that last entire day on account of grid outage or as per hincraocemaintained
at site only) for the purpose of conductin® Rest shall be mutuallgiscussedand agreed

betweenNCL andEPCContractorlt shallcompriseof thefollowingprocedures.

2.3.1 PretestProcedure
(1) Before the commencement of Performance Ratio (PR) test, the plant shalchaxed
visual/mechanical/ElectricabmpletionasperClause2.2 aboveandSCADA systermand

WMS shall be fullycommissioned anfiinctional.
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(2) Trial Run: The PG Test for Plant Facilities shall commence with a trial run for 7
consecutive days. The EPC Contracttrall provide the data in requisite formats
(specified &sewhere in the document) t&/CL. WCL shall vet the data for any
discrepanciesind systemicerrorsandrevert within 3 working days. Postthe trial run
period, the 30 days PR test will comnte after communication fromCL in thisregard.

(3) Pyranometei ilt Angle & CleannessThe pyranometers Tilt Angle shall be verified
before the test commences atiten visually inspected at regular intervals for
cleanliness duringthe tests

(4) The averagd’OA radiation of all the Pyranometef$ g shall be considered for the
calculationof PR. The averageof moduletemperaturesecordedby all the temperature
sensors shall be used for calculation of PR. The Pyranometefeanukraturesensors
usedfor thepurposeof thePR Testshallhavevalid calibratiorcertificates.

2.3.2 Following the completionof the pretest proceduresPerformanceRatio Testof plant shall
commence in accordance with the procedures, conditions and requirements proviged in
nextsection.

2.3.3 GeneralProcedurdor the PR Test
ThePRTestProcedureshallincludethefollowing components:

(1) Data Collection: PV Power Plant test related parameters are collectedimrareand
15intervalsfor the 30 (Thirty) days(consecutivefeferenceperiod. The datashalconsist

of thefollowing ata minimum:

x Irradianceat & R O O HFeAMT Whdule) POA,; (Source:SCADA, Temporal
Resolution: Iminute)

X Other Met Data receivedfrom installed WMS; (Source:SCADA, Temporal

Resolution: Iminute)

x  Energy generatedat Plant (kWh) (Source:Plant TVM Meter from SCADA,

TemporalResolution:1 minute)

X  Energy injectedinto grid (kwWh) (Source:Plant End ABT Meter, Temporal
Resolution: 15ninute

X PV Module Temperature recorded from the temperature Sef€d(Source:

35 MW (AC) Solar PV Power
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SCADA, TemporalResolution:1 minute)

(2) Data Filtering: The data shall be filtered so that the data set is free of nuisanpeidtta
and bad data that exhibit a high degreeof error (such as errors causedby faulty
instrumentation). The EPContractor shall document data which is to be eliminated
alongwith reasonsThefollowing criteriashallbe excludedrom the datasetisedforthis

test:

X Nuisanceor bad data HNuisancelatapointsor baddatathatclearlyexhibitahigh
degreeof error including requiredmeteorologicameasuremenéquipmenthat is
identified as being out of calibrationor requiringadjustmentA 15-minuteime-

blockshallbeexplicitly flaggedthrougha flag parameteon accounbf this

factor after recordingreasonghereof(Note: nofiltration shall be doneat site

level). Thesameshall becorroborated/verified bWCL.
X  Time blockswith insufficient(lessthanequalto 10) I:-minuterecords.

X Grid Interruptions =+ Time periods (in 15-minute time blocks) of the grid
interruptionsatthe utility substationrecordedmanuallyjointly by EPCContractor
and WCL representatives shall be eliminated. Grid outage periady,ighall be
verified fromSCADA.

X  Any Forcemajeureconditions

X Radiation Criteria +Radiationon Planeof Array (POA) lessghan200W/m?
x  Shutdownrexplicitly demandedby the Owner/DISCOM/STU.

X As perthehindranceecordmaintainedt site.

Note: Minimum 24 Nos of 185nminute time blocks shall be considered to account thdatay

PR measuremenDtherwise thé®R testhall beextendedo anotherday.

2.3.4 Determinatiorof PRTest
Daily PR shall be calculated as the average of the PR calculated for vatid it timdnlocks
for the 30day duration. If the ABT Meter data is not available on daily b&4isshall be
calculatedbasedon the MFM dataandsharedfor record.However,at the endofthe PR test
period, the daily PR shall be-calculated with the ABT Meter data for siguff.
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associated transmission system for 10 Yeare#fter.

If the EPC Contractor is not able to demonstrate guaranteetif?ig) this period, twanore

chances shall be given to demonstrate the same after incorporation of stotabteive

measuredn casehecontractoffails to achieveguarantee®Revenaftertheewo morechances,

furtheraction shalbetakenas pethe provisionsof contract.

The test shall be repeated for 30 days in case of any outage of following equipment (as

applicable) formorethan7 days.

x PowerTransformer/InverteDuty Transformer

x PowerConditioningUnit

X HT SwitchgeaPanel

x SCADA anddataloggercombined

x Tilted pyranometer

X OtherWMS sensors.

2.3.5 RawData Formats anReports
The EPC Contractor shall submit\WCL the raw data from the Plant SCADA on daigsis
in thefollowing format.
The EPC Contretor shall submit t&WCL the raw data from the Plant SCADA on ddilgsis
in thefollowing format.
Temporal Resolution: 1Minute
Date& Timeg] Wind Module | Ambient | Horizonta] POA POA Humidity | Wind Generatio
dd/mm/yyyy| Speed Temp. Temp. Irradiance Irradianceg Radiation| (%) Direction | (kwWh)
hh:mm:ss | (m/s) (°C) °O) (W/m2) (W/m2) (KWh/m?) (®) (Source:
format TVM)
35 MW (AC) Solar PV Power
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Temporal Resolution: 15 Minute (Every 15" Min record from the 1 Min Data)

Date | Wind | Modul | Ambie | Horizo | POA" [ POA | Humid | Wind | Generaf Explici | Remar
& Speed | e nt ntal Irradia | Radiati | jty Directi | ion t ks
Time (m/s) | Temp. | Temp. | Irradia | NC€ on (%) on(°) | (kwh) | Remov

dd/m (°C) |(°C) |nce (Wim2 | (kwh/ (Source)| a

m/ (W/m2) | ) m? ‘TVM) | Flag*

yyyy ) (0 orl)

hh:m

m:ss

format

* Explicit Removal Flag: 0 indicates timalock considered; 1 indicates time block not

considered.

PR Test Report shall be generated from the Raw Data (Sample Report provided in the
Annexure) after data filtering as per criteria laid out in (2). The Report shall contain the
signatureof bothrepresentative$WWCL/Employer& EPC Contractor).

Note: In caseof multiple pyranomters/temperatusensorsthe radiationandtemperaturdata
for the purpose of calculation of PR shall be derived from the average valuesilfieom

pyranometeftemperaturesensors.

2.4 CAPACITY UTILIZATION FACTOR (CUF)
CapacityUtilization Factorfor Solar Planshallbe calculatedasperthefollowing formula.

CUF = Eac + Em(mge
8760 x P,. % (1 —DF x (N—1))x RCF
Eac Numberof units recordedin ABT meterat interconnectingsubstationexcluding

auxiliary consumptionkWh

Eoutage Energy adjustetbr grid outagehours

12
Eoutage= ™Ei,avg * Qi
i=1

Ei,avg Averageenergygenerated pdrourduringi®™ month

Ei,avg= (Cumulative numberof units recordedin ABT metersof all the
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interconnectingubstationsluringi™ month)/ (Numberof daysin i"" monthx 24)

Qi Numberof grid outagehoursduring " month

(The Contractorshall submitgrid outagecertificationfrom competentuthority of
STU/DISCOM).

i =1 corresponds tthe calendamonthon whichOperational Acceptands

achieved.

8760  Numberof hoursin nonleapyear.It shallbereplacedoy 8784hoursduringleap

year

Pac Plant ACcapacity,25,000 kW

DF Moduledegradatiorfactor,0.7%per year

N Numberof yearsof operatiorafteroperationabhcceptancef the plant
RCF RadiationCorrection Factor

_JIA=0OQNA@® =@ E=PEKJ
T 4ABANAINM=@E=PEKJ

RCF

where Reference Irradiation = 1808 kWR/and Measured Irraditation (Ghieg shall be
recorded from the Pyranometer installed in horizontal plane at the site loddt@radiation
dataof the Pyranometeshallbe comparedvith the Referencérradiatiormentionecabove . The
radiationdatafrom the PlantPyranometeshall be usedforcomputationof CUF, exceptin case

of any discrepancy(i.e. morethan+ 10% variationfromthe ReferenceRadiation,GHlref), in
which casethe radiationdatafrom the nearestvailableSolar RadiationResourceAssessment
(SRRA)stationdatawill beusedor computatiorofCUF. Missing data (Ghtheg from the Plant
Pyranometer shall be substituted by averaggHdfmeasured for the same period in the past

three (3) days. The plant Pyranometertodse underCCTV coverage.

CUF shall be calculated on annual lsesom the date of operational acceptance optast till
the end of O&M period. Module degradation factor will not be considered foryéest CUF
FDOFXODWLRQ ,W LV WKH &RQWDFWRUTV UHceRetPMLELOLW\
accommodate any degradation during first year. Module degradation faperaasvevill be

consideredrom second year adperation.
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SampleReportfor PRTest

Reports

PR Guarantee Test Report

Da!

M o. of Timeblocks considered

Plant PR for the day ABT

Wind Spesdl Medule Termp.
i ra

(]

20-Nov-2016

36

Ambim Temp.
£e)

/42

Criteria
Tot Gen

»200

53694 svs Snarce: ART Meter of G55

Average POA lrradiance in a time Mock in Wom2

AveroE FR {termp corrected) of 25 min time Slocks whers PO rodionce isarea ter thon ZWin2 end not e xlicitly remaved

[Guarantee d PR: 73%)

FOG Rad &tien
s 3

Phn=ofirmy
Irdiance
Wi md)

Humid ity
4]

Temp

ABT

Correcterd PR Explicit Remoual

7:2 1.62 12.91 1E.10 217 25,25 27.00 4582 22.10 0.00 0.00 0.00% 0.00% o
7:3 1.41 14.47 15.25 12.34 47.92 50.47 4553 38.35 21.00 2.40 14.72% 14.10% i
74 0.57 15.84 15.73 25.08 .43 92.93 44.41 0.00 79.00 31.60 27.27% 26.24% i
a1 0.36 17.72 16.01 25.51 156.11 14357 4455 0.00 212.00 34.80 45.45% 45.07% i
a3 0.56 0.54 17.01 £4.73 216.78 19367 4313 0.00 261.00 144.40 £7.10% 55.05% il
2:3 0.42 24.09 17.94 70.40 27962 24520 4017 0.00 536.00 210.40 4_54% 54,45 i
24 0.71 27.22 12.85 26.495 242,62 29180 2829 0.00 52800 27520 62.90% 59.53% i
a:1 0.71 23.93 19.74 102.34 407.36 342.47 36.74 0.00 554.00 34160 72.25% 72.71% i
a:2 0.71 2.5 20.73 117.25 466.99 338.00 3517 0.00 1009.00 403.60 74.51% 76.95% i
3:3 0.50 35.60 21.52 132.23 537.14 445.27 33.94 0.00 1151.00 460,40 75.33% 72.61% i
a:4 0.79 B.17 23.31 145 .55 585.55 486.27 3298 0.00 1333.00 51330 75.69% 79.72% i
10:1 0.57 40.55 23.33 160.77 641.39 51637 2156 0.00 1406.00 £52.40 7.7 S0.54% i
10:2 0.92 42.99 24.02 172.62 592,91 £40.23 2112 0.00 1518.00 507.20 75.70% 21.28% o
10:2 0.99 2.7 24.72 124.38 736.02 SE9.67 20567 0.00 1612.00 64520 FE. 7% 2157 il
10:4 1.18 44.44 25.53 194.12 775.43 576.53 2987 12.76 169500 6700 75.60% 21.63% i
11:1 1.05 45.52 26.17 203.12 511.43 533.60 2397 0.00 1765.00 706.00 75.23% 31.37% i
11:2 0.89 .11 265.74 21057 541.02 509.07 2838 0.00 1824.00 73950 75.00% 52.10% i
11:2 1.51 47.95 27.61 217.05 SE7.66 624.60 2597 0.00 1£77.00 FE0.E0 74570 21.93% i
11:4 2.02 .74 28.04 222.77 290.54 542.47 2569 76.95 1522.00 F7LED 7E.09% 22.40% 0
12:1 1.51 43.51 22.91 22E.54 a02.04 656.13 24.24 0.00 197500 790.00 75.32% 232.47% i
12:2 2.03 43.58 28.45 225.55 a02.30 65440 2287  129.40 1593.00 799.20 76.69% 24.42% il
12:3 2.34 43.79 28.73 227.09 a07.75 672.60 2162 131.02 2018.00 307.20 76.34% 24.75% i
13:4 348 43.66 29.93 323 .65 59539 67157 20.71 95.30 2024.00 313.60 7. 7984 36.70% il
12:1 3.10 43.70 20.20 22495 299,51 670.93 18.75 0.00 2015.00 207.60 77.71% 3557 i
12:2 2.32 93.20 20.71 322.11 289.35 6EE.20 1211 23.42 2024.00 209.60 72.90% 26.9295 i
12:2 2.59 43.29 20.42 219.07 a277.23 648,13 1775 219.13 200500 202.00 79.24% 27.17% i
13:4 2.22 43.55 30.70 215.00 859.72 630.67 1739 0.00 1530.00 792.00 79.72% 27.76% i
14:1 1.57 43,58 0.8 213.62 855.38 620.80 16.27 0.00 1544.00 777.60 75.79% 26.83% i
14:2 .37 4750 3138 203 .55 516.52 584.27 16.13 13.15 1906.00 762.40 80.95% 88.51% il
14:3 3.30 47.34 20.99 156.95 75859 545.30 1546 35.30 1525.00 730.00 50.33% 57.58% i
1eq .05 9752 21.01 129.95 760.16 520.20 1652 7.22 1754.00 F01.60 74.35% 57.45% i
15:1 1.7 95,99 21.494 120.72 F24.65 az4.20 1575 0.00 1674.00 669,60 20.19% 27.10% i
15:2 2.30 44.51 31.33 170.69 634.26 442.27 1551 95.39 1576.00 530.40 79.94% 26.24% i
15:3 2.10 44.35 31.19 160.33 542,47 402.40 1557 28.93 1462.00 524.20 75.95% 85.21% i
15:4 2.33 41.86 31.19 148.67 595.65 358.47 15.41 45.73 1350.00 540.00 75.62% 24.06% il
16:1 1.91 41.35 2115 135.70 54470 31180 1533 ap.51 1320.00 48200 77.5%% 53.02% 0
16:2 .37 3.9 31.13 118.33 475 45 35573 1436 .47 1050.00 432.00 73.09% 53.62% i
16:2 2.57 36.56 20.85 96.62 229.67 195.27 15.01 86.22 =29.00 23160 74.24% 77.75% o
16:4 1.50 .83 20.62 7026 206.22 142.26 1544 76.91 £31.00 212.40 54.92% G7.50% il
17:1 1.56 32.61 30.19 52.45 212.88 92.47 1559 63.97 350.00 140.00 57.72% £9.52% i
17:2 1.75 23.57 28.63 26.61 117.56 43.14 1594  103.66 226.00 30.40 73.53% 74.91% i
17:3 0.8 3733 25,80 4.13 5265 21.40 1652 0.00 100.00 40.00 206.71%  205.59% i
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2.5 LIQUIDATED DAMAGES FOR SHORTFALL IN PR
For every 0.01 shortfall in PR below the committed PR value, a penalty of 1% of the total
Contract Value (i.e., total sum of all the Supply, Service and absolute value of Cdatvact)
shall be levied. In case the Contract Performance Security has alreadyhbashed on account
of any default/delays, the penalty amount will be recovered fronduenyayments to the
contractor. In case the Plant PR Shortfall is more than 0.05 thapeb#ied PR value, then the
total plant will be accepted on-&sbasis &the total ContracPerformance Security submitted
by the contractor will be forfeited & payments linkeaperationahcceptanceiill not bemade.

2.6 LIQUIDATED DAMAGES FOR SHORTFALL IN DECLEARED NEEGG

Please RefeBPECIAL CONDITIONS OF CONTRACT (SECTION-6)

2.7 INCENTIVES FOR EXCESSGENERATION
Any excess generation over and above the Expected energy on annual basis, atpler the
below, subject to upper limit of 110% of the same, shall be entitled to an incen&0&oobf

PPAtariff perunit of energy injected:
Minimum expectedEnergylnjected(MUSs) in Nth Year forincentives*:
Pac *8760*CUFe*(Ui prx(z i V)
Pac Plant ACcapacity,25,000kW
DF Moduledegradatiorfactor, 0.7% peyear
N Number of years of operation after operational acceptance of the plant
CUFe 23.2%

* subjectto upper limitof 110%of the energycalculatedasperbelowformula
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ANNEXURE D

MANDATORY SPARES

S.No. | Equipment/Material ggfgg::yhtype andrating)
1 PV Modules 0.5%o0f total supply
2 StringMonitoring Unit 1% oftotal supply
3 E/Isceiéé)connectors (including ~¢onnectaif 19% of totalsupply
4 PowerConditioningUnit

() Centrallnverter As perOEM recommendation

(i) Stringlnverter 1% oftotal supply
5 InverterTransformer

(i) HV bushing with metal parts and 2 set

gaskets
(i) LV bushing with metal parts and 2 set
gaskets

(i) Completesetof gaskets 2 set
6 HT Switchgear

() Vacuum pole 2 nos.

(i) Closingcaoll 2 nos.

(iii) Tripping coil 2 nos.

(iv) Springchargingmotor 2 nos.

(v) Relay 2 nos.

(vi) Meter 2 nos.

(vii) CurrentTransformer 2 nos.

(viii) VoltageTransformer 2 nos.

(ix) MCCB 2nos.

x) MCB 2 nos.

(xi) Fuse 10% oftotal supply

(xii) Indicating lamp

10% oftotal supply
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(xiii) Pushbutton

10% oftotal supply

(xiv) Rotaryswitch

10% oftotal supply

7 LT Switchgear
(i) MCCB 2 nos.
(i) MCB 2 nos.
(i) Fuse 10% oftotal supply
(iv) Relay 2 nos.
(v) Meter 2 nos.
(vi) CurrentTransformer 2 nos.
(vii) VoltageTransformer 2 nos.

(viii) Indicatinglamp

10% oftotal supply

(ix) Pushbutton

(x) Rotaryswitch

10% oftotal supply

8 SolarCable 5% oftotal supply
9 DC Cable 5% oftotal supply
10 AC Cable 5% oftotal supply
11 CommunicatiorCable 5% oftotal supply

Notes:

X Wherever percentage is specified, number of spares shall be rounded offighexinteger.

X Spares, if used, during the O&M periathall be replenished by the Contractor. &le

mandatory spares shall be handed over to the Employer in working condittuaeaid of

O&M period.
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Annexure +E

Procedurefor Plant Testing, Commissioningand
Procedure

Test
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1 INTRODUCTION

This documentiays down the proceduresrequirementsand templatesor conductingommissioning

tests and inspection of the Plant Facilities after installation and for subsequent r@spection,

maintenance or modifications in accordance with the Tedecifications, IEC 62446 standard (Part

1: Grid connected systemsDocumentationcommissioningestsandinspection) andindustrybest

practices.

2 CODESAND STANDARDS

The Testing and Commissioning Procedures shall, in general, comply with the folkiaagrds:

1.

IEC 62446standardPart1: Grid connectedystemszDocumentationcommissioninggstsand
inspection).

IEC 603646:2016- Low voltageelectricalinstallations- Part6: Verification.

IEC 61829:2015: Photovoltaic (PV) array On-site measurement of currevltage
characteristics.

IEC 609044:2019 Photovoltaic devices Part 4: Referencesolar devices- Procedurefor
establishing calibration traceability

IEC TS 609041-2:2019 - Photovoltaic devices Part 12: Measurement of currenvoltage
characteristicef bifacial photovoltaic(PV) devices

IEC 623053 tProtection against lightningPart3: Physical damage to structures éfedhazard
IS/IEC 61557: Part 2: 200 Electrical safety in low voltage distribution systems ufpQ60V ac
and 1500V dc - Equipmentfor testing,measuringor monitoringof protectiveneasuresPart 2

insulationresistance

3 COMMISSIONING

3.1 GENERAL

3.11

Objective

TheCommissioningProcedure defineith this document aimso:

x Verify thatthepowerplantis structurally ancelectrically safe

x Verify that the power plant is structurally and electrically robustto operatefor the specified
lifetime of aproject

x Verify thatthe powerplantoperatessdesignedandits performances as expected
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3.1.2 GeneraRequirements befoigtartingthe Commissioning”rocess
x Themodulesshall be stabilized(sufficiently exposedafter 200 kWh/mz2reachingthePV
plane)
X Thetestsshallbe conductedinderstableweather conditions
X Theprocess shabewitnessedy the Owner ortheir dulyappointedepresentative.
x Soiling losses shall not be accounted for in the assessment of Results. Thaddqate
Module cleaning exercise shall be undertaken prior to commencemewnaiissioning
process.
x The following equipment shall be used during the commissioning process (Refer BkcBon
TechnicalSpecificationdor testinginstruments):
Earthresistanceester
IV curvetracer
Insulationtester
Digital multimeter
Clampmeter
Infraredcamera
Digital lux meter

O O O O 0o 0o o o

Electroluminescenceamerapower supphandaccessories
x All testing equipmentshall possessvalid calibration certificate issuedfrom approved
laboratories.

4 Cold Commissioning
4.1 DC COMMISSIONING

4.1.1 VisualInspection
Thevisualinspectiorshallbeconductedn 5% of thesystensplitin subareasquallydistributedn thefield.
Unlessotherwisespecified ApprovedCatl Drawingsshallbereferredfor correctness/verificatiort least
following aspects shableverified visually onthe DC side:

x Sizingof the DC fusesfor runningconditions for the maximumvoltageandthemaximum

current.

x Sizingof thestringcablesncludingovercurrenprotectionconsideringhecurrentcarryingcapacity
underoperatingconditions
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x Cablesprotectedagainstimechanicatlamage

X Functionality ofthemainDC switch

x Fixationof themodulego themountingstructure

x Terminationof thecables taheinverter

X Where the PV system includes functional earthing of one of the DC conductdts)dtienal earth
connection shall be specified and installed to the requirements @2543.

x Layingandinstallation ofcables

X Fixationof thegroundingelectrodes

x Groundingof all conductivepartsandconnectedo the equipotentiabondingsystemofthe PV
plant

X Thetorquevalues inthemountingstructure combiner boxesyarsandjoints shallmatchhe
manufacturespecifications

x Where protective earthingand/or equipotentialbonding conductorsare installed, theyshallbe
parallelto and bundled withthe DC cables

x Electricalcircuitsanddevicesshallbelabelled.

x ThePV modulesshallbein agoodcondition(no visible serialdefectssuchasyellowing,
delamination, scratchestc.).

X Functioningof fire protectionequipment.

Acceptancecriteria

Each deviation from industrial best practices, norms, standards and good workmanship
} Hu vS§ ]v %ouv Z 0]*SX 00 ]S ue *Z 0O S PYE]]
AulviE X

4.1.2 PreEnergizingTests

4.1.2.1 Measuringnstrumentandmonitoringequipmeneandmethodsshallbe chosernin accordancevith the
relevantpartsof IEC 61557andIEC 61010.Thefollowing testsshall becarriedout on the DC circuit
forming thePV arrayin accordance witla SamplingPlan:
x Electrical Continuity test: This test shall be performedon the earthingand/oequipotential
bondingconductorsin thePV arrayfield. Connectiorof suchconductorgo earthing pishall

also beverified.
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x Polarity test: Polarity of DC cables shall be verified. After verifying the correctngssanity,
marking oncable shall be checkddr correctness
Note: Polarity test shall be performed before closing the switches or@iéngurrenprotective
devicesareinserted

X Combiner box test: The purpose of this test is to ensure all strings are comoeatetly to the
combiner box. The test procedure is as follows and shall be perfoefoeelany stringfuses/
connectorsire nsertedor thefirst time:

i) Selectavolt meter withvoltagerangeatleasttwice the maximumsystem voltage.

i) Insertall negativefuses/ connectorsostrings share eommonnegativebus.

i) Do not insertanypositivefuses/ connectors.

iv) Measureheopencircuit voltageof thefirst string,positiveto negativeandensuret isan expected
value.

v) Leave one lead on the positive pole of the first string tested, and put the otheitheaplositive
pole of the next string. Because the two strings shamamon negativeference, the voltage
measured should be nemro, with an acceptable toleramemgeof £15 V.

vi) Continue measurements on subsequent strings, using the first positive circuit rastéhe
common connection.

vii) A reverse polarity conditiowill be very evident if it existstthe measured voltage wiketwice
the systenvoltage.

x String open circuit voltage testo¥ (under stable weather conditions): The purposthisftest
is check the modules connection in string as per the design. dhef\PV string should be
measured using suitable measuring device before closing any switstiing overcurrent

protective devicesyherefitted.

The measured stringdé will be assessed to ensure it matches the expected (tapieally
within 5 %) in oneof thefollowing ways:

a) Compare with the expected value derived from the module datasheet or dietailad PV
model that takes into account the type and number of modules amddiodecell temperature.
b) MeasureVoc on a singlemodule,thenusethis valueto calculatethe expectedvalugfor the
string.

c) Forsystemswith multiple identicalstrings,voltagesbetweerstringscanbe compared.

X Stringcircuit currenttest,lsc (understableweatherconditions):Thepurposeof thistesto check
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the correctness of system, operational characteristic and PV array Witiage tests are not to
be taken as a measure of module / array performance. Thetesturevill be asfollows:

i) Ensure that all switching devices and disconnecting means are op#ratatl PVstringsare
isolatedfrom each other.

i) Create a temporary short circuit into string under test by using any of the followihgd:

(a) use of a test instrument with a short circuit current measurement function{pegializedPVv
tester);

(b) a short circuit cable temporarily connected into a load break switching device ajresgbnin
thestringcircuit;

(c) XVH RI D 3VKRUW FLUFXaLlpad bi2akwekad devidd/ that Edr {Bmporarily
introducednto the circuitto create awitchedshortcircuit.

iii) Measureheshortcircuit current(lsc) usinga suitably ratedneasuringnstrument.

iv) After takingthe reading,interruptthe shortcircuit usinga suitableload breakswitchingdevice
andcheckthezerovalue ofcurrentbeforechanginganyotherconnections.

v) Comparethe measurevalue of Isc with the expected value-or systemswith multipleidentical
strings,measurementsf currentsin individual stringsshall be comparedlhese values should
be the same (typically within 5 % of the averatygng current)Note: An |-V curvetestcanbe
performedasan alternative tthis test(see4.3).

X Functionaltests:Thefollowing functionaltests shalbe performed:

i) Switchgeaandothercontrolapparatushallbetestedo ensurecorrectoperatiorandhattheyare
properlymounted andonnected.

i) All inverters formingpart of the PV system shalbe tested toensure correcoperation. Theest

procedureshould beas defined byheinvertermanufacturer.

Functional tests that require the AC supply telesent (e.g. inverter tests) shall dody
performed oncéhe AC side othe systemhasbeentested.

X Insulationresistancef the DC circuits: Testprocedureo conductthis testwill be adollows:

i) Beforecommencingthe testadopt the following safetyneasure to avoidny potentiakhock
hazard

(a) Isolatethetestingarea.

(b) Do not touchany metallic surface modulebacksheebr the moduleterminalswhemerforming

theinsulationtest.
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(c) Appropriatepersonaprotectiveclothing/ equipmenshouldbewornfor thedurationofthetest.

i) Isolatethe PV arrayfrom theinverter(typically atthearrayswitchdisconnector)

iii) Disconnectany pieceof equipmenthat could haveimpacton the insulationmeasuremeri.e.
overvoltageprotection) inthejunctionor combinerboxes.

iv) The insulation resistance test device shall be connected between earth and ttebéa(ay or
combiner bus bar. Connections can be made between earth andegjatiyefollowed by atest
betweerearthandarraypositiveor betweerearthandshortircuitedarraypositiveand negative.

v) Follow the IR test device instructions to ensure the test voltage and readimggaahmswWhen
thesystemvoltage(Voc atSTCX 1.25)is higherthan500V, thetestoltageshallbe 1,000Vand
theminimuminsulationresistancd 0

vi) Ensurethe systenis deenergized before removing testblesor touchingany conductive parts.

4.1.2.2 SamplingPlan:

At least2 stringsfrom 2 SMUsshallberandomlychoserby theOwnerconnectedo eachnverter.

Acceptancecriteria

The DC commissioningwill be passedwhen the aforementionedverifications are successfullypassedin 100%

of the sampleaccording to the IEC 62446:2016 15 and IEC 62446:201646.

4.2

AC COMMISSIONING

4.2.1 VisualInspection

The visual inspection shall m®nducted on 5% of the system. In general, the requirerspatified in the

IEC 603646 -6.4.2 apply. At least following aspects shall be verified visuallthe®\C side:

4.2.1.1 Generarequirements

X

X

X

Protectiverequirementsigainstelectricshock

Protectiomagainsffire andheat

Choice,setting,selectivityandcoordinationof protectiveandmonitoringdevices

Sizingof cablegegardingvoltagedropandampacity aperapprovedrawings.

Sizingof protectiveandmonitoringdevicesasperapproveddrawings

Thecircuit breakersarecorrectlylocated

Selection|ocationandinstallationof suitableisolating,overvoltageprotectivedevicesandswitching

The equipmentandprotectivemeasuresre appropriatefor the externalinfluencesand
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X
X
4212
X
X

X

mechanicaktresses

The diagrams,warning noticesor similar information attachedto the wall inside thanverter
housing otthe controlroom

Properfixation of the cablesto the collectorbarsin the AC combiner box

Proper labelling of all electrical circuits and deviaeduding the neutral conductor apdotective
conductor as well as correct connection of single pole devices to thecoinalsetors
Adequacyof terminationandconnectiorof cablesandconductors

Thewarninglabels andechnicaldocumentatiophysicallydisplayed
Selectionand installation ofearthing arrangementsprotective conductors andheir connections

The existenceand correct use of protective conductorsand protective equipotentidbonding
conductorgPEB)

Measuresgainstlectromagnetidisturbancegmplemented

Easyaccesgo the operational devicder maintenance

Any exposeaconductivepartsconnectedo the earthing system

The RCD typehasbeenselected accordint therequirements othe |[EC 62548
Theisolationmeans ofheinverteronthe AC sideare functionahndcorrectlysized

Thefire protectionrequirementsccordingo theapprovediesign shall bgiven

Requirement$or theinverter
Installationasper P D Q X | D FinsXudtiangdhdcompliancewith IEC 62548
Invertersproperlyfastenedo the ground
Inverterproperlyearthed
Inverterincoming/outgoingablesproperlyisolated Jabelledandconnected
Theconnectionsor phase sequendd, L2, L3 and N inthe correcbrder
All cableterminations properlgone
Nameplatedata.The minimumrequirements$or the productionof anameplate are+
0 nameandorigin of themanufacturer;x
modelor type name;

serialnumber;
electricalparametersvVdcmax, Vmppmin, Vmppmax,ldcmax, Pac,r,Vac,r, f r ,lacmax;

degreeof protection;

O O O O o

overvoltagecategory;
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X X X X X

X X X X X

o0 safetyclass.
Thedisplays- check/ readoutshowplausibleresults
Thefilters are clearmndproperlymaintained
Thecoolingoutputs otheinvertersarefreefrom obstruction
TheDC circuit breakeiis functional
TheDC insulationmonitoringcorrectlyinstalled
Thefusesatthe DC entrancecorrectly sized
Thelocationof theinverter(s) inthefield matcheghe approvedesign
Protectiomgainstself-looseningof clampsandscrews
Thestringinverteranchoredo the mountingstructure
Themechanicahssembly is robust

Theinvertersarefixed to nonflammable mechanicalements

Acceptancecriteria

Each deviation from industrial best practices, norms, standards and good workmanship sha
documentedin a punch list. The punchlist shall representa maximum budgetof 1% of the

constructionpriceand allitemsshall becategorized « * E]§]Judbe VEF® S*Uu]v}IE X

4.2.2 PreEnergizingTests

Measuring instruments and monitoring equipment and methods shall be chasmridancevith the
relevant parts of IEC 61557 and IEC 61010. The following tests shall be carriedlo@f@hcircuitforming

the PV array:

X

X

Continuity ofconductorsTherequirementén IEC 603646:2016 +6.4.3.2apply
Insulationresistancef the electricalinstallation.The requirementsn IEC 603646:2016
16.4.3.3apply

Insulationresistanceestingto confirm the effectivenes®f protectionby SELV, PELV or
electricalseparationThe requirements iieC 603646:2016 £6.4.3.4 apply

Insulation resistance/impedanacaf floors and walls. The requirementsn IEC 603646:2016-
6.4.3.5apply

Polaritytest. Therequirementén IEC 603646:2016- 6.4.3.6apply

Testingto confirm effectivenes®f automaticdisconnectiorof supply. Therequirementsf the
IEC 603646:2016 +6.4.3.7 apply
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x Testing to confirm the effectiveness of additional protection. The requirements of BE@3EE
6:2016 +6.4.3.8apply.

x Testof phasesequenceTherequirement®f the|lEC 603646:2016 +6.4.3.9apply

x Functionaltests.Therequirement®f the [EC 603646:2016 +6.4.3.10apply

X Voltagedrop.Therequirement®f thelEC 603646:2016 £6.4.3.11 apply
Acceptancecriteria

The AC commissioningvill be passedvhenthe aforementionederificationsaresuccessfullypasseh
100%of the sampleaccordingto thelEC 62446:2016 +5 and IEC60364 6.

4.2.3 Additional PreEnergizingTests
All of the below tests shall be conducted in accordance with the VXSSOLHUY

installation/commissioninghanuals.
4.2.3.1 Distribution boards and combiner box&ite
testingondistributionboardsshallinclude:
X Mechanicafunctionaltestof all componenténcluding mechanicainterlocks
x Electricalfunctionaltestof all control and protectionwiring againstthe approvedwitchgear
schematics
x Power frequencpvervoltage test (flash test) on the switchgear including cibreikers thetest
circuit
x Low resistanc@uctortestontheswitchgear includingircuit-breakers irthetestcircuit
X Visualinspection
X Verification of earthing
4.2.3.2 Inverters
Sitetestingoninvertersshallinclude:
x Full testprocedureasdefinedby theinvertermanufacturer
x A full mechanicafunctionaltestof all componenténcludingmechanicainterlocks
x Verification that the inverter operationalparametersdhave been programmedto local
regulations
x Electricalfunctionaltestof all control and protectionwiring againstthe approvedwitchgear
schematicasperapprovedMQP/FQP

X Insulationresistanceéestandearthresidualcurrentmonitoringtest
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X Anti-islandingfunctionality

X

X

4.2.3.3

High Voltageovervoltageest
SCADA andmeteringcalibration& functionalitytest

HT Switchgear

Sitetestingon outdoorcircuit-breakershallinclude:

X

Functionalcheckof all wiring, interlocks, auxiliaries anpressuralevices

X Timing testandtravelcurve

X Visualinspection

4.2.34

LV/MV transformers

Transformeicommissioningshallinclude:

X
X
X
X

X

4.2.3.5

X

Visualinspectionalignment.earthingandlabeling
Functionalcheckof all wiring againstheapprovedransformeischematics
Testingandcalibrationof all transformeiprotectionandmonitoringdevices
Insulationresistanceest
Functionaltest of off-circuit/on Circuit tap changerand check of the continuity of all
windings

Substation/PoweFransformers
Ratiomeasuremerdn all tapchanger settings
Winding resistanceneasurement onighest, lowest andominaltapsettings
Insulationresistancéetweerall windings, anceachwindingto earth
Insulationresistanceoreto-earth
Oil sampleests:breakdowrstrengthmoisturecontent, andlissolvedgas content

Transformedifferential protectionschemeesting

Acceptancecriteria

Thetest resultsshallbe alignedwith the manufacturerspecificationsstatedin the installationmanual.

4.3 IV CURVE TESTING

Therequirementsf thelEC 624461:2016 +7.2 apply. Following normativereferenceshallbeconsidered

while performing thdV curvetest:

X

IEC 61829:2015 Photovoltai@PV) array - On-site measurementdf currentvoltagecharacteristics
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Plant (Cumulative) at 3 Areas Tender No.

of WCL |

203|Page




Design, Engineerind?rocurement and Supply, Construction, Erection, Testing ar
Commissionig of Solar PV Power Plant at8ferent Areas of WCL at Nagpur Regiel
along with Erection, Installation, Testing and Commissioning of Transmission Sy
from project sites to injection point and Comprehensive O&M of the plant and tk
associated transmission system for 10 Yeare#fter.

Bharat Coking Coal Limited

x |EC 60891:2009Photovoltaicdevices- Proceduredor temperatureand irradiancecorrectionsto

measured-V characteristics

3 RI WKH PRGXOH VWULQJV siigR-6%), &t the PdddIg¥SiithinGhat, $triis§all be
I-9 FKDUDFWHUL]HG NORGHKaD bk Ve @dcdd Hf mde than 5% of theasuredtringsof
thefirst sampleshow U 3i>5%, another2% shallbeinspectedlf moretharb% of themeasuredtringsin
thesecondsampleshow 0 3i>5%,anotheb% shallbeinspectedf morethan5% of themeasuredtrings
in thethird sampleshow 0 31>5%,anotherl0%shallbenspectedif morethan5% of themeasuredtrings
in the fourth sampleshow 0 31>5%, anothet0% shall be inspected. The reference power value is the

flash list value minus the light inducdelyradatiorfLID) value in thedatasheet/modulsarranty.

Acceptancecriteria

Thepowerdetermination analysisvill be passedvhenlessthan 5%of the modulesmeasuredn thelast

sampleshow 4 M¢5%.
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5 Hot Commissioning

51 INFRARED INSPECTION
Following normativereferencespply:

x PVarrayinfraredcameranspectiorprocedurglEC 624461:2016- 7.3)andIEC 624463 TS Ed.1.0
- Photovoltaic (PV) systemsRequirements for testing, documentation amntenance Part 3:
Outdoor infrared thermography of photovoltaic modules and [ftiaft)
x Theinfraredinspectiorshallbeappliedbothto the PV modulesandtheBOScomponents
Theinspectionsamplewill dependonthe projectsizeandshallbe agreedwith the OWNER. Thefollowing
valuesserveasan orientation:
X LargescalegroundmountedPV plants
o PV modules100%
0 Inverters: 100%
o0 Combinerboxes:100%

Acceptancecriteria

Thefollowing conditionsshallbe met simultaneously:

x 0.2%or lessof the inspectednodulesshow thermal gradientat the celllevelof T >
10K

x 0.2%or lessof the inspectedmodulesshowthermal gradientsat the junction box
levelof T>10K

x  0.2%or lessof the inspectedmodulesshowinactivecell strings
x NoPIDisdetected
x Allmodulestringsare connectedand producing
x Allinvertersare connectedand producing

52 INVERTER AVAILABILITY TEST

5.2.1 Calculationof the OperationTime

It shall be calculated on inverter level. The operation time starts as soon as the inverterswitdtezsfore
only the logged irradiation values during the operation time of the inverter shatidideredirradiation
valuesloggedbeforeor aftertheinverterrunningtime shallbe disregarded.
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5.2.2 Calculationof the Downtime

The downtime relevant for the availability calculation is any time in which a part or a subjertsystem

is not operational. Theutage periods shall be considered again on inverter Bwd}. complete outages

shall be taken into consideration. System blaskperiods due tllowing reasonshallnot flow into the

calculation(i.e. excluded events):

X A failure in the distribution grid or the transformersubstationmaking it impossibleto
transmitthegenerated power

X Solarradiationbelowthe level neededo obtainthe minimum operatingvoltageto starthe
inverteroperation

x Cause®f ForceMajeure.

x Occurrencesf anomaliesn the powersupplysystem(frequencydifferencesor voltagesurges)
thattriggerthe protectivesystems ofheplantor thelimit settingsof theinverter

Any forceddisconnectiorshallbe documente@ndrecorded.

Acceptancecriteria

Thesystemavailability shalbe at least99%duringthe testingperiod.

5.3 SINGLE AXIS TRACKER AVAILABILITY TEST (IF APPLICABLE)
Thetrackeravailability testshall be carriedoutin parallelto theinverteravailability testandshalhave the
same duration. Durinthe test, all trackers shall follow the sun according to the aegleblished in the
tracking mechanism. A loss of availability shall be considered when the@ngtdination of one or more
trackers deviates by more than 2° from the theoretical aflgisangles of inclination of each tracker shall

be recorded with a resolution of 1min via the SCA&&tem.

Acceptancecriteria

Thetilt angleof each trackeshalllie within a +2°rangeduring 99.5%of the operationaltime.

5.4 SCADA AND WEATHER STATION RELIABILITY
5.4.1 Visualnspection
x Installation of the communicationsystemarchitecturediagramaccordingto thespecifications

X FunctionalTestsconductedduringFAT for PreDispatchinspectionshallberepeated.
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X

SCADA shallbelinkedto all protectionrelays,disturbanceecordersandothersubstation
equipment using theommunicationgrotocol
Visual checkon theassemblyof all joints andon the asinstalledconditionof allcomponents,
including:
0 Theirradiationsensorlis not shadedandis installedat the correcttilt angleandunder
CCTV coverage.

0 AmbienttemperaturendmoduletemperaturesensorareinstalledproperlyReference
IEC 61724)

0 Mechanicabnchorag®f the sensorss robust

Completecalibrationcertificatesof all theinstrumentsshallbe provided

Acceptancecriteria

Each deviation from industrial begractices, norms, standards and good workmanship shall
documentedin a punch list. The punch list shall represent a maximum budget of 1% of the
constructionpriceandall itemsshallbe § P} @E]I e NEJHJI@®S WE]VEIE_X

35 MW (AC) Solar PV Power
Plant (Cumulative) at 3 Areas Tender No. 207 |Page

of WCL




1 = 3 4 5 i 7 é 3 i1 2 13 14 15 18
& / LT wer s
. / )
J': ks
-
. rzne
- <
. ATl s f]
HZAEIRTAL ARGLE TE AT
[ e B
[ i e m
L
_ B
ﬁE 1 e
= 1.*.
=
= v I L
. HE b e e il Sl .
s - s e - b 1 )
T e e e e e e e e e e s e e e e e e e e o e e — I _ﬂ
I Fore R F - N — - - - — by . H
[LG) [ L
[ sl s 5|
| 1 . STAY T sHELL BE SR DED SIAF AU Sl BE SR LEL IfE —
AT EVENY 280 MTERWL AT EVETTY 250 MTZHW. iy
L3t F FOUNMDATION gL
, [Zl L
1|
q -
.-I1-€h-ﬂ.;fq:ﬁ;l;ﬂlml [ . I . ]
J— I - I
. 1
1 Ak STAYFIST = A1E
) o = | E
: i : e el UE T
e i v LA ———
Py I IHITH A BTAY POST,
EIAMAEHE TG ?rl'}
- I s
= = I _
& # e | q g
= § ' a3 % oI T TS .
F = % F
| \ =
3 . =
I | “a,
' ~
. Ell | LI L ;}ﬂ_n = A ERLL 07 06T B0, BV S L0 WEDLDEG TOV P A1 R 5 15507 G0, 011680
[ FiE ) e [ -
ﬁ b 4 5 ﬂ.‘
-~ -
" "
R, W et B waATREN & Pt
L LE G T IS
.l N
]. nT " & e ST A ——
| N en - s wna —
. e el Ecll i I = 14933 e S
= SR ECLUCATY FENRS = : i
i Il
H ARy - 1y [ il il AR R A ALL L A 1 s L LR ) U AR
¥ R Fig e < T BOTTOM ELGE A HGLES LEING TOF3Rs ¢ FLATS
% M - "
f'i;‘_{_f 4 - {, tu- AL i AL Mo AR EHALL B W TEL VIIH 2 LW L2 U 2T Y e o O s kD
NETA ~r D TR LT
—i o iise CHROMATE FRIMER
. ki R AR X { ,i)l‘ — . i ] G B
= L A S e e =t —i| A i — PO ALUYELH Sl BT kT THOK LNE
-ﬁj":'z;fl“ﬂ‘ I I | L u 21, TEBEE R R AR THCE BARRED & REE SHALL BE FURD T BACH AT OF TRE
TRR TEL — T T L oy Pl 1
[ T "| ! ! r| HP:- '| TF TR B AREL - SR B LR WTH ST LV AHE TE R L R AR
~=. =0
1 ARIOTETHE
- | b v ALY i TERE B =] ——
LT
| Ll |

-

YT 22

BICTITE AT TR AL

UKNLEEE CTHEIWISE 9PEC AIED, O HEMS Ofd ARE IV i

PROJECT CODE: L@l CHAD, AFFRL &AEET
PROJECT: L ;T e e T
ST :
i it LTIt P

FILIES ZER-

MG 2F |CHEL P THODR|CHELF ane B A
+imm | =0ofimm s 0Asmm| o205t MTE
i Z 3 % & -] [ é d id | i1 2 i3 14 15 5




Bharat Coking Coal Limited

Design, Engineerind?rocurement and Supply, Construction, Erection, Testing a
Commissionng of Solar PV Power Plant atiBferent Areas of WCL at Nagpur Regie

along with Erection, Installation, Testing and Commissioning of Transmission Syjs

from project sites to injection point and Comprehensive O&M of the plant and t
associated transmission system for 10 Yeanre#fier.

Lol )




Design, Engineerindg?rocurement and Supply, Construction, Erection, Testing ar

Commissionig of Solar PV Power Plant at8ferent Areas of WCL at Nagpur Regiel

along with Erection, Installation, Testing and Commissioning of Transmission Syj

from project sites to injection point and Comprehensive O&M of the plant and tk
associated transmission system for 10 Yeare#fter.

Bharat Coking Coal Limited

Page 1 of 1




