Bffr
Bharat Heavy Electricals Limited

Heavy Electrical Equipment Plant, Haridwar-249403

Works Engineering & Services
Works Contract Section
NOTICE INVITING TENDER

(Global Open Tender)

Tender Document

Name of Work: “Engagement of consultant for design & Engg Services for ACC for 3X800 MW Patratu.”
Tender Enquiry No.: BHEL/HEEP/WEX-WCS/21-22/4022/20210096 DT.20.11.2021

Due date of Tender Opening: 03.12.2021

Type of Bid: Two Part

Place of Submission of Tender / Bid:

Through
email at tendercell.heep @bhel.in
Or

Paper Bid to Tender Room, Purchase Deptt., 4th floor, Main
Administrative Building, BHEL , HEEP, Haridwar-249403
(Uttarakhand)

1. Himanshu Arora, Dy. Manager(WEX-WCS)
Contact Address: WCS, ADM-4, BHEL (HEEP), Haridwar-249403

Email: harora@bhel.in ;
Phone: +91-1334-281932; Fax: +91-1334-226460

2. Shiv Charan Meena, Manager (WEX-WCS)
Contact Address: WCS, ADM-4, BHEL (HEEP), Haridwar-249403
Email: shiv.charan@bhel.in

Phone: +91-1334-284137; Fax: +91-1334-226460

Document can be downloaded from www.bhel.com/
www.hwr.bhel.com

Note: All corrigenda / addenda / amendments / time extensions / clarifications, etc. to the
tender will be hosted on our website i.e. www.bhel.com / www.hwr.bhel.com only and will
not be published in any other media. Bidders should regularly visit above website to keep
themselves updated.
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NOTICE FOR TENDER (NIT)

BHARAT HEAVY ELECTRICAL LIMITED
HEEP, Haridwar-249403 (UTTARAKHAND)

Name of Dept

Works Engineering & Services (Works Contract Section)

Phone

01334-281932 Fax [01334-226460

Email Address for tender submission

tendercell.heep@bhel.in

Email Address for communication

Contact Person

harora@bhel.in; shiv.charan@bhel.in
Himanshu Arora

NIT Key.
NIT No.
NIT No. on www.bhel.com

20210096 Dated’ 20.11.2021
BHEL/HEEP/WEX-WCS/21-22/4022/20210096 DT.20.11.2021

NIT No. on www.hwr.bhel.com

Type Of Tender GLOBEN OPEN TENDER
#Tender Cost (in INR) NIL
EMD (in INR) NIL
Period of completion of work 12 Months
Two Part Bid /single bid Two Part Bid
NIT Value (inRs.) |-~
Last Date of submission of Tender 03.12.2021 Time: 01:45PM
*Bi[d)ate and Time for opening of Technical 03.12.2021 Time : 02:00PM
Pre Bid Meeting date 26.11.2021 Time : 02:00PM
Place Of submission of Tender Through email: tendercell.heep@bhel.in
Or
For paper bid: Tender Room, Purchase Deptt., 4th floor, Main
Administrative Building, BHEL , HEEP, Haridwar-249403
(Uttarakhand)

* In case of two-part bid, date of opening of Tender means the date of opening of Techno-commercial bid.
However, date of opening of price bid shall be intimated to technically qualified parties. If the due date of tender
opening happens to be a holiday, the tenders will be opened on the next working Tuesday/Friday.

Name of Work: “Engagement of consultant for design & Engg Services for ACC for 3X800 MW

Patratu.”

BHEL reserves the right

N —

Contracting Executive Name: Himanshu Arora
Date:

to accept or reject any/ all application(s) without assigning any reason thereof.

If any document submitted by tenderer found false at any stage, the tender/ work order will be cancelled

immediately and the financial loss to BHEL if any in making alternative arrangement will be recovered

from the contractor.

3. BHEL will not be responsible for the loss or delay of tenders in transit in any case.
4. All further corrigenda, addenda, amendments, time extensions, clarifications & etc. to the tender, if any

shall only be notified on

o

BHEL websites (www.bhel.com / www.hwr.bhel.com) as applicable.

For detailed instructions/information refer the tender document on BHEL website.
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General Instructions to Tenderer

The Contractors who wish to participate should go through the Tender documents thoroughly and
plan well before quoting, to ensure that the Tender process is not aborted / vitiated, due to their
reasons.

1.0 Quoting & Signing the Tender

a.

Before Quoting, the tenderers are advised to inspect the site of work and its environment and
be well acquainted with the actual working and other relevant conditions, position of materials
and labor. Tenderers are also requested to go through General -Terms & conditions, Special -
Terms & conditions of tender, Scope of work, Technical Terms & Conditions, drawings and
specifications and all other documents which are part of tender will form part of the agreement
to be entered into.

While quoting the rate, the tenderer is advised to take into account the likely expenditure, taxes
etc. during the operation of the Contract period from the date of commencement of work as
directed by BHEL.

While quoting the rates the tenderer is advised to take into account all factors including any
fluctuations in market rates. No claim will be entertained on this account after acceptance of
the tender or during the execution of the contract.

All entries in Tender documents shall be clearly written in one ink or typed. All the corrections
/ cancellations / insertions, if any, shall be duly attested by the Bidders concerned.

Rates should be quoted as per the Price Bid. Rates quoted in any other form will not be accepted
and is liable to be rejected.

a) If, in the price structure quoted for the required goods / services / works, there is
discrepancy between the unit price and the total price (which is obtained by multiplying
the unit price by the quantity), the unit price shall prevail and the total price corrected
accordingly, unless in the opinion of the purchaser there is an obvious misplacement of
the decimal point in the unit price, in which case the total price as quoted shall govern and
the unit price corrected accordingly.

b) If there is an error in a total corresponding to the addition or subtraction of subtotals, the
subtotals shall prevail and the total shall be corrected; and

c) If there is a discrepancy between words and figures, the amount in words shall prevail,
unless the amount expressed in words is related to an arithmetic error, in which case the
amount in figures shall prevail subject of e(a) and e(b) above.

d) If there is such discrepancy in an offer, the same shall be conveyed to the bidder with
target date up to which the bidder has to send his acceptance on the above lines and if the
bidder does not agree to the decision of the purchaser, the bid is liable to be ignored.

The Bidder shall fill in all the required particulars of the Tender documents and also sign &
Stamp on each and every page of the Tender documents (Techno- Commercial Bid, Price Bids,
Terms & Conditions etc.) including corrigendum & the drawing attached therein while
submitting their tender.

Should a Bidder find discrepancies or omissions in the Tender documents or should there any
doubt as to their meaning, he should at once address the authority inviting the Tender, for
clarification well before the due date, so as to submit his Tender in time.

Every endeavour is made to avoid any error which can materially affect the basis of the tender
but the successful tenderer shall take upon himself to provide for the risk or any error which
may be subsequently discovered and shall make no subsequent claim on account thereof.
Tenders not in accordance with the Tender conditions herein contained and the Tenders not in
original ARE LIABLE TO BE REJECTED.

If a Bidder deliberately gives wrong information in his Tender or creates conditions favourable
for the acceptance of his Tender, BHEL WILL REJECT SUCH TENDER AT ANY STAGE.
Words imparting singular number shall be deemed to include plural number and vice-versa
where the context so requires.

Canvassing in any form, in connection with the Tender is strictly prohibited and such Tenders
are bound to be rejected. All information furnished is taken to be authentic by the bidder for
evaluation of the Tender. Should any information be found incorrect subsequently, at any later
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stage, the Tender / Contract shall be rejected / terminated and action as per BHEL Policy, rules
& prevailing Guidelines shall be taken.

Should a Bidder's or a Contractor's or in the case of a firm or company of Contractors / any of
its shareholder's or shareholder's relative be employed in BHEL Haridwar, the authority
inviting the Tenders shall be informed in writing of this fact at the time of submission of the
Tender, failing which the Tender may be disqualified, or if such fact subsequently comes to
light, the Contract may be cancelled.

The Tender schedule and the Tender shall be deemed to form an integral part of the Contract
to be entered into for this work.

Tenders are to be submitted in Tender Room, Purchase Deptt.,, 4t floor, Main
Administrative Building, BHEL, HEEP, Haridwar-249403 (Uttarakhand) upto 01:45 PM
on the date of tender opening. BHEL will not be responsible for any consequences that may
arise leading to delay in submission of tender/bid.

Late and Delayed Tenders shall be rejected.

In case of Limited Tender Enquiry if you are not interested to submit the offer, please send a
letter specifying the same.

Price bid should not be enclosed along with the techno commercial bid and other documents
in the same cover/envelope. The price bids have to be given category wise in a sealed cover
and the entire lot of price bid sealed covers will have to be kept in a separate large cover, duly
sealed.

ALL THE REQUIRED DOCUMENTS SHALL BE FILLED IN THE SAME SERIAL ORDER
AS PER THE FORMAT / COLUMN OF THE “TECHNO-COMMERCIAL BID”. ALL THE
PAGES SHALL BE SERIALLY NUMBERED ON THE RIGHT HAND SIDE TOP CORNER.
PAGE NUMBERS AND DETAILS OF THE CONCERNED DOCUMENTS ALSO SHALL BE
FILLED IN “TECHNO- COMMERCIAL BID” IN THE BOXES PROVIDED. ALL THE
PAGES OF TENDER DOCUMENTS ARE TO BE DULY SIGNED AND STAMPED BY THE
BIDDER.

S.

t.

All the envelopes shall be super-scribed with Name of work, NIT No. & Date of Tender
Opening with the Name & Complete address of the bidder.

The envelope Containing Price Bid shall additionally be super-scribed as “PRICE BID”
and the envelope containing Techno-commercial bid shall be additionally super-scribed
with “TECHNO-COMMERCIAL BID”.

Tender Fees & EMD or Proof related to exemption as required as per Terms & Conditions of
Tender shall be kept in Techno-commercial bid envelope.

The contractor must ink sign and stamp on each page of tender document including
supporting documents submitted with tender.

The annual maintenance and service contract shall be governed as per the BHEL Works policy,
Rules & General conditions of the contract.

Bidders shall enclose the certificate of satisfactory performance, from previous customer in the
Techno-Commercial Bid envelope, along-with the tender documents in support of their claim
of having minimum experience of similar works and /or provide all documents as per PQR
criteria.

Vendor shall ensure meeting all statutory obligations as applicable during the contract period.
Deviation from any of the specified requirements should be clearly brought out on a separate
sheet titled as deviation. In case of no deviation a "NO DEVIATION STATEMENT" shall be
submitted with the tender (Techno-commercial offer).

2.0 Signing the Tender

a.
b.
c.

The Tender shall be signed by the Authorized Signatory Only.

Authorized signatory shall be the Proprietor.

In case the Bidder is a Partnership Firm under Partnership Act, the Tender shall be signed by
all the Partners of the firm or by Partner having authority to sign on behalf of all other
partners. Copy of the authority should be enclosed.



d. In case the Bidder is a company, authorized signatory of the company. Copy of the authority
will have to be enclosed.

e. In case of Power of Attorney (POA). A copy of the Power of Attorney, duly attested by the
issuer shall accompany the tender.

f. If the POA is revoked during the existence of the contract, it shall be the responsibility of the
of the issuer to inform the same to BHEL. The issuer shall remain bound by the acts
committed under the POA till the date of such information to BHEL.

3.0 Date / Time for opening of Tender

a. Sealed covers so received will be opened at Tender Room, Purchase Deptt., 4th floor, Main
Administrative Building, BHEL, HEEP, Haridwar-249403 (Uttarakhand) at 02:00 PM on
the same day of due date of tender submission as per NIT (Notice inviting Tender) in the
presence of the Bidders or their Authorised Representatives who may choose to witness the
same.

The Techno Commercial bids only will be opened in case of two-part bid.

¢. In case of two-part bid, the Price Bids of bidders, who are technically qualified will be opened
later. The date & time of price bid opening will be informed to the technically qualified
Bidders.

4.0 Witnessing the Tender opening
a. The representative of the Bidder may choose to witness the Tender opening and have to
produce the Authorization Letter in the tender room, before opening of the Tender. The
representatives without Authorization Letter will not be allowed to participate in the Tender
opening.
b. Only one representative from one bidder will be allowed to participate in the Tender opening.

5.0 Quoting
a. Quoting best rate and the sanctity of the L1 status.
b. Quoting the lowest best rate is a must against this Tender. However, bidders are required to
understand that the lowest rate offered by them or accepted by them, as the case may be should
be honoured throughout the period of the Contract.

6.0 Participation

The Parties who have been suspended or black listed or banned by BHEL HEEP, Haridwar or any
other BHEL Unit will not be allowed to participate in the Tender and the bidder should declare the
same in the Tender. Even during the course of evaluation / finalization of Tender if it is found that
some of the parties are black listed / barred from business transactions / under business hold, BHEL
will reject their offer.

7.0 Validity of Offers:

The rates quoted shall be valid for acceptance for a minimum period of 120 days from the date of
tender opening. Withdrawal of Tender or increasing the rates during this validity period is not
allowed. Date of tender opening shall be date of opening of first/Techno-commercial bid.

8.0 Address for sending the offer:
The offer should be sent to address as below well in advance so that it reaches before or on due date
and time through registered post or in person.

In charge, Tender Room, Purchase Deptt., 4t floor, Main Administrative Building, BHEL, HEEP,
Haridwar-249403 (Uttarakhand).



Submission of E-mail bids:

1.

Bidders may also submit tenders/bids through email from their official email id on

tendercell.heep@bhel.in . Tenders/bids submitted through email should be in pdf format with

separate password protection for both techno-commercial bid and price bid. The attached file
name shall carry NIT/ Enquiry number and super scribed with techno-commercial Bid and Price
Bid so that both bids can be separately identified before opening. The date and time of Price Bid
opening will be informed to the technically qualified bidders normally two days before date of

price bid opening.

Bidder is required to share the password for opening of techno-commerecial bid/ price bid through

email on tendercell.heep@bhel.in after 01:45 PM (IST) on the opening date of Techno-

commercial bid/ price bid. Bidder to share the relevant bid opening password only. However, if

no password is received up to 04:00 PM (IST) bids will not be opened and shall be ignored.

BHEL will not be responsible for any consequences that may arise due to submission of wrong
password by the bidder.
Bidder submitting offer through email shall be super scribed as per subject below:

a. Tender Enquiry Reference no. (NIT no.)

b. Bid opening date (Part 1, Techno commercial)

Bid submission through email will be considered as consent to open the bid without physically

witnessing the event.
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Annexure-|-1

Pre-Qualification Requirement (PQR)

For Design consultancy of Air Cooled Condenser

1. The ‘Bidder’ shall have independently provided Design & Engineering services for
minimum two nos. of ACC packages which include thermo-hydraulic design as minimum
scope. These contracts shall not include the manufacturing and supply of ACC.

Above contracts shall be for customers who are not an associate i.e. Joint Venture /
Subsidiary / Associate of the bidder. These contracts shall be for an ACC package of
minimum 150 MW STG (Steam Turbine Generator).

2.1 Bidder shall have previously designed by itself /Consortium/ Joint Venture/ Associates
minimum, one (1) no. of ACC (Direct Air cooled Forced cooling, Single Row) of 500 MW
(STG) or higher rating. Such designed ACC must have been in operation.

2.2 Bidder who have designed ACC in clause 2.1 through Consortium/Joint Venture
Subsidiary / Associates shall have additionally designed by itself minimum one (1) no.
of ACC of 150 MW (STG) or higher rating. Such designed ACC must have been in
operation.

3. Purchase Order (PO) against clause no. 2.1 and / or 2.2 ( as applicable) shall be for
project (s) installed other than in the country where the Bidder is registered. This is
applicable only for the Bidders outside of India.

4. Bidder shall furnish following documents in support of above proven-ness.

For clause no. 1

a) Unpriced POs in favour of the Bidder for two nos. of orders.
b) Self- declaration for carrying out thermo-hydraulic design for the
reference contracts.

For Clause No. 2.1 /2.2

a. Unpriced PO in favour of the Bidder
b. Documents in support to establish operation for reference POs.
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SPECIAL TERMS AND CONDITIONS OF CONTRACT

1.1 Contract

The terms and conditions of the RFP document, any pre-bid minutes published and LOI / WO
placed shall constitute the entire agreement between the parties hereto. Contract
agreement as specified by BHEL needs to be executed upon acceptance of LOI / WO. Until a
formal contract is signed, the Work Order and acceptance of the same will constitute a
binding contract.

1.2 Authorized signatory

The selected bidder shall submit at the time of signing the contract, authorization from
Proprietor/ Country Head / Board (certified copy of Board resolution, authenticated by
Company Secretary), authorizing an official or officials of the company to discuss, sign
agreements/contracts with BHEL, raise invoice and accept payments and also to correspond.

1.3 Work timings

The selected bidder and the team deployed for this assignment shall consider normal working
hours of BHEL (0900-1730 hrs at Delhi NCR; 0800-1700 hrs, or as applicable at other
manufacturing locations) while planning their resources and performance commitments.

1.4 Rights of BHEL

BHEL reserves the following rights in respect of this contract during the original
contract period or its extensions if any.

To terminate the contract or withdraw a portion of work and get it done through
other agency, the consulting firm shall pay the complete/balance/excess cost to be
incurred for the completion of the contract at the risk and cost of the contractor after
14 days' notice by BHEL in any of the following cases:

& Poor progress of the work vis-a-vis execution timeline as stipulated in the
contract

ii. Backlog attributable to the selected bidder including the unexecuted portion
of work does not appear to be executable within a balance available period
considering its performance of execution.

iii. Withdrawal from or abandonment of the work by the selected bidder before
completion of the work as per contract.

iv. Non-completion of work by the selected bidder within the scheduled
completion period as per contract or as extended from time to time, for the
reasons attributable to the selected bidder.

v.  Termination of contract on account of any other reason/s attributable to the
selected bidder.

vi. Assignment, transfer, subletting of contract without prior permission.
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vii. Non-compliance to any contractual condition or any other default attributable
to the selected bidder

Viii I the successful bidder becomes insolvent or bankrupt

ix. If the successful bidder, in the judgment of BHEL has engaged in corrupt or fraudulent
practices in competing for or in executing the contract

1.5 Integrity Pact (IP)

The bidders shall have to enter into Integrity Pact(IP) with BHEL (Annexure-A)

a. IPis atool to ensure that activities and transactions between the company and its
bidders/contractors are handled in a fair, transparent and corruption-free manner.
Following Independent, External Monitors IEMs) on the present panel has been
appointed by BHEL with the approval of CVC to oversee implementation of IP in
BHEL.

No | IEM Address Ph/email

1 Shri Arun Flat No. C-1204, +91 8130386387
Chandra Verma, C Tower, Amrapali Platinum acvermal@gmail.com
IPS (Retd.) Complex, Sector 119, Noida (UP.)

2 Shri Virendra H. No. B-5/64, Vineet Khand, +91 8853760730,
Bahadur Singh, Gomti Nagar, Lucknow - 226010 9818377360
IPS (Retd.) vbsinghips@gmail.com

C.

b. The IP as enclosed with the RFP is to be submitted (duly signed by authorized
signatory) along with technical bid (Part-A). Only those bidders who have entered
into such an IP with BHEL would be competent to participate in the bidding. In other
words, entering into this pact would be a preliminary qualification.

Please refer to section 8 of IP for the roles and responsibilities of IEMs. In case of any
complaint arising out of the bidding process, the matter may be referred to any one of
the above IEMs. All correspondence with the IEMs shall be done through email only.

No routine correspondence shall be addressed to the IEM (phone/post/email) regarding
the clarifications, time extensions, or any other administrative queries, etc. on the RFP
issued. All such clarifications/issues shall be addressed directly to the RFP issuing
department's officials.

1.6 Corrupt or fraudulent practices

The bidder along with its associates/ collaborators/ sub-contractors/sub-vendors/
consultants/ service providers shall strictly adhere to BHEL Fraud Prevention Policy hosted
on the BHEL website http://www.bhel.com and shall immediately bring to the BHEL about
any fraud or suspected fraud as soon as it comes to their notice.
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1.7 Integrity commitment, performance of the contract and punitive action

Commitment by BHEL: BHEL commits to take all measures necessary to prevent corruption
in connection with the bidding process and execution of the contract. BHEL will during this
process treat all bidder(s) in a transparent and fair manner, and with equality.

Commitment by bidder: The bidder commits to take all measures to prevent corruption and
will not directly or indirectly influence any decision or benefit which he is not legally entitled
to nor will act or omit in any manner which tantamount to an offence punishable under any
provision of the Indian Penal Code, 1860 or any other law in force in India. The bidder will,
when presenting his bid, disclose any and all payments he has made, and is committed to
or intends to make to agents, brokers or any other intermediaries in connection with the
award of the contract and shall adhere to relevant guidelines issued from time to time by
Govt. of India/ BHEL. The bidder will perform/ execute the contract as per the contract
terms & conditions and will not default without any reasonable cause, which causes loss of
business/ money/ reputation, to BHEL.

If any bidder during pre-bid/ biding/ post-bidding/ award/ execution/ post-execution stage
indulges in malpractices, cheating, bribery, fraud or and other misconduct or formation of
cartel so as to influence the bidding process or influence the price or acts or omits in any
manner which tantamount to an offence punishable under any provision of the Indian Penal
Code, 1860 or any other law in force in India, then, action may be taken against such bidder/
supplier/ contractor as per extant guidelines of the company available on www. bhel.com
and/or under applicable legal provisions".

1.8 Not Banned / Holiday listed / Blacklisted

The bidder should not have been banned from participating in tenders or on holiday
list/ blacklist at the time of bidding by BHEL or its Administrative Ministry (Ministry of
Heavy Industries & Public Enterprises). Bidder to submit a declaration as part of General
Declaration Certificate-Declaration (Annexure-B).

1.9 Conflict of interest

a. In case the Proprietor, Partner or Director of the bidder, or any of the team
members proposed to be deployed have any relative or relation employed
in BHEL, the authority inviting the bid shall be informed of the fact as and
when the bidder/ consultant become aware of them. Failing to do so, BHEL
may, at its sole discretion, reject the bid or cancel the contract and forfeit
any money due.

b. The term 'relative' for this purpose would be as defined in Section 2(77) of
the Companies Act, 2013.
C. The consulting firm shall not engage, either directly or indirectly, during the

term of this contract, in any business or professional activities that would
conflict with the activities assigned to them under this contract.
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d. The remuneration of the consulting firm pursuant to this contract shall
constitute the consulting firm's sole remuneration in connection with this
contract or the services and the consulting firm shall not accept for its own
benefit any trade commission, discount or similar payment in connection
with activities pursuant to this Agreement
€. The Consulting firm agrees that during the term of this Agreement and after
its termination, the Consulting firm, or any of its affiliates, shall be
disqualified from providing goods, works or services related to the initial

assignment (other than the services specifically mentioned in this RFP).

1.10 Force Majeure

"Force Majeure" shall mean any event beyond the reasonable control of the parties
including but not limited to fire, flood, earthquake or other acts of God, war, riots, civil
war and restraints of Governing States, as the case may be, and which is unavoidable
notwithstanding the reasonable care of the party affected.

If either party is prevented, hindered or delayed from or in performing any of its
obligations under the contract by an event of Force Majeure, then it shall notify the other
in writing of the occurrence of such event and the circumstances thereof within 15
(fifteen) days after the occurrence of such event. The party who has given such notice
shall be excused from the performance or punctual performance of its obligations under
the contract for so long as the relevant event of Force Majeure continues and to the
extent that such party's performance is prevented, hindered or delayed. The time for

completion shall be extended by a period of time equal to the period of delay caused due
to such Force Majeure event.

Delay or non-performance by either party hereto caused by the occurrence of any event
of Force Majeure shall not constitute a default or breach of the Contract or give rise to

any claim for damages or additional cost or expense occasioned thereby.

In case of delays lasting over one month notwithstanding force majeure, BHEL reserves
the right to terminate the contract and, the provisions governing termination as given in
this document shall apply.

1.11  Dispute resolution

Conciliation: If at any time any Disputes (which term shall mean and include any dispute,
difference, question or disagreement arising in connection with construction, meaning,
operation, effect, interpretation or breach of the Contract/Order, which the Parties are
unable to settle mutually), arise inter-se the Parties, the same may be referred by either
Party to Conciliation to be conducted through Independent Experts Committee (IEC) to
be appointed by competent authority of the Buyer from the BHEL Panel of Conciliators.

a. No serving or a retired employee of the BHEL/ Administrative Ministry of BHEL shall be
included in the BHEL Panel of Conciliators.
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b. Any other person(s) can be appointed as Conciliator(s) who is/are mutually agreeable to
both the parties from outside the BHEL Panel of Conciliators.
c. The proceedings of Conciliation shall broadly be governed by Part-Ill of the Arbitration &
Conciliation Act, 1996 or any statutory modification thereof and as provided in the BHEL
Conciliation Scheme

d. If conciliation fails then matter shall be referred to arbitration as per GSTC.

e. Notwithstanding the existence of any dispute or differences and/or reference for the
arbitration, the Contractor shall proceed with and continue without hindrance the
performance of its obligations under this Contract with due diligence and expedition in
a professional manner except where the Contract has been terminated by either Party
in terms of this Contract.

1.12 Compliance to regulations and bye-laws

The successful bidder shall conform to the provisions of any statute relating to the work
and regulations and bye-laws of the statutory authority. The successful bidder shall be
bound to give all notices required by statutory regulations or by-laws as aforesaid and to
pay all fees and taxes payable to any authority in respect thereof. The successful bidder
shall be responsible for all statutory obligations and any other laws in above regard in
force from time to time regarding employment or condition of service of bidder's
workmen or employees.

1.13 Accidents/ damages/ claims liabilities

a. In event of any accident or damages while on BHEL's duty, BHEL shall be completely free
from any liability of any nature connected with the accident/ damage(s). Selected bidder
himself will be fully and exclusively responsible for any personal injury to the deployed
personnel or any other person in employment or damage to any property or person,
including any third party claims.

b. Selected bidder may safeguard his interest through insurance at his own cost. Under no
circumstances, BHEL will take any liability arising out of or due to the action of the
deployed manpower, including third-party claims. Selected bidder will have the sole
liability of the damages/injuries caused to the deployed manpower or due to the action
of the deployed manpower (including accidents and third-party claims)

c. Arrangement of alternative/substitute is the responsibility of selected bidder unless
otherwise exempted for reasons beyond Service Provider's control.

1.14 Safety and statutory requirements

The team deployed by the selected consulting firm shall abide by all Safety Rules and
Guidelines of BHEL and ensure the usage of proper Personal Protection Equipment
(PPEs) while visiting the manufacturing units/ sites. The consulting firm shall also be
responsible for compliance to statutory and government regulations as applicable as
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welt as the safety & welfare of all employees deployed at BHEL and payment of salaries
to their employees and statutory deductions if any.

Liabilities

The selected bidder shall be responsible for any financial losses, damages, liabilities
arising out of any breach of contract or any other event attributable to the bidder's
management of the contract. BHEL can recover all such losses from the unpaid invoices
of the selected bidder or by invoking the available bank guarantees.

Guarantees

The bidder will indemnify, protect BHEL against all claims, losses, costs, damages,
expenses, action suits and other proceedings resulting from infringement of any patent,
trademarks, copyrights, etc. in respect of the items or services supplied by them. The
bidder will be required to bear all the costs in such cases.

Professional liability

. The consulting firm is expected to carry out its assignment with due diligence and in

accordance with the prevailing standards of the profession. The consulting firm shall
provide detailed reports/ presentations in line with deliverables. The reports/
presentations shall be reviewed by BHEL for validation of the suggestions/ progress
made. BHEL may also at times engage any other party for validation of the
recommendations made by the consulting firm.

. In case, any deficiency is observed or the recommendations suggested by the

consulting firm is not appropriate, the report/presentations shall not be accepted and
the consulting firm would be required to make a fresh report/ presentations. Such
delays in the final acceptance of the consulting firm's report/presentation after every
stage shall be considered as deficiency in service. To avoid deficiency in service and
delays arising out of such events, it shall be the endeavor of the consulting firm to
hold mutual discussions with BHEL at every stage in order to complete the activities
as scheduled.

Change in character of the bidder

In the event, wherein there is any change in the character of the consulting firm by
means of changes in structure or the transfer of ownership of the firm, the consulting
firm will have to inform BHEL at least three months in advance in writing with proper
documentation that the new entity shall be contractually accountable to BHEL for the
contract signed by the original firm.

Non-Disclosure Agreement

The selected bidder after placement of work order and prior to commencement of
work must sign the Non-Disclosure Agreement (NDA) as per the format specified by
BHEL (Annexure-C) or any other as mutually agreed.

Use of contract documents, specifications, design

The consulting firm shall not, without BHEL's prior written consent, disclose the
contract or any provision thereof or any data, findings etc. or information furnished by
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or on behalf of BHEL in connection or to any person other than a person employed by
the consulting firm in the performance of the work order/ contract. Disclosure to any
such employed person shall be made in confidence and shall extend only so as may be
necessary for the purpose of such performance. The bidder will bind such employees
to the secrecy of information.

1.21 Documents/ reports/ deliverables

Reports & documents submitted by the successful bidder shall become and remain the
property of BHEL. BHEL will be authorized to use the intellectual property contained in
the report for its own purposes in accordance with the contract. BHEL can download,
make copies, distribute, modify and create derivate works of the reports.

1.22  Modification

Modification of the terms and conditions of this contract, including any modification in
the scope or price of the contract, may only be made by written agreement between
BHEL and the selected bidder.

1.23  Sub-contracting and assignment

This contract shall not be assigned or subcontracted by the consulting firm to any third
party without the prior written consent of BHEL.

1.24 Pre-bid meeting shall take place after one week from date of enquiry.

1.25 No Reverse Auction (RA) has been envisaged in the enquiry.
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2. Payment Conditions

2.1 Security Deposit (SD)--Not Applicable
2.2 Earnest Money Deposit (EMD)---- Not Applicable
2.3 Contract period

The total duration will be for a period of 12 months to complete the deliverables for in
the Bidder’s scope. This shall be precluding the time required for under the head
‘Additional Services and ‘Optional Services ‘ in the chapter Scope of Supply of the
Specification. The total programme may need to be extended as required in order to
accommodate the various initiatives.

The scope of the work order should be completed during this period as per the timelines
specified. However, if the delay in delivery is due to Force Majeure conditions or reasons
attributed to BHEL, BHEL may extend this contract for a further period beyond the
scheduled contract completion date without any cost implication to BHEL. For any such
extensions, terms and conditions shall remain the same.

Terms of Payment:

Milestone

01 Zero Date No advance

02 | Thermo Hydraulic Calculation / ACC GA / Civil Input for ACC | 20%
Column / Selection Sizing of Bought Out Items(Bols)
03 | Detailed Engg: 35%

a) Flexibility Analysis of Duct

b) Frame Analysis of Structure (A-Frame / Fan
Deck/ Wind Wall)

¢) GA Drawing of Main Steam Duct / Tube Bundle /
Structure Deaerator / Condensate Tanks

d) Manufacturing Drawing of Tube Bundle
e) Procurement Specification of Bols

04 a) Erection Drawings 35 %
b) Erection Manuals and Procedures
c) Field Quality Plan
d) Installation Manuals

Rest of the activities: Refer Deliverable Clause of Specification

05 PG Test 10 %
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Payment against above milestones shall be divided in two parts. 70% of the respective
payments shall be due after confirmation / certification by BHEL. Rest of the 30% payment
shall be due only after the approval of the document by BHEL-customer for the present
project. The above payment shall be against SI. No. 1 of the price bid format. For Sl. No. 2 to
6 payment shall be made on actual basis.

2.4 Payment shall be made within 30 days of receipt of signed invoice at the office of Heat
Exchanger Engineering, HEEP, Haridwar. Invoice shall be raised after completion of
milestone as listed above.

2.5 Prices shall be quoted in figures and words both. In case of any discrepancy in value, the
prices quoted in words shall be considered. No advance payment shall be admissible. No
other payment against Travel/Daily Allowances/ Incidental Allowances/Boarding/Lodging
etc shall be considered by BHEL. However, Boarding/Lodging at BHEL field site shall be
made available by BHEL to the Bidder.

2.6 Travel & Other expenses

The bidders shall quote the prices inclusive of all charges, overtime charges, out of

pocket allowance, travel (air / train / road), accommodation, TA/DA, etc
No other claim on account of any other expenses shall be entertained by BHEL.

2.7 Global resource sharing
All the global resources including domain area experts of the bidder should be available
to BHEL for this engagement without any additional costs. For this, the bidder must
provide (i) Letter of Comfort for sharing the global resources (Annexure-D), (ii) Proof of
Arrangement (e.g. shareholding pattern) along with the bid.

2.8 Price escalation

The rates will be valid until the entire scope of the RFP is executed in all respects. No
escalation in the rates shall be accepted during the entire period of the contract.

2.9 Liquidated Damages:
Bidder shall be liable as below for the short-fall in ACC performance

1. For Short-fall in Condenser Pressure:
a) $3,75,632 per 1 mm Hg in Condenser Pressure (Max. shortfall <
4 mm Hg).
b) Beyond maximum shortfall in Condenser Back Pressure, Bidder
shall suggest the improvement / replacement of procedures /
components

54



b)

c)

HXE/SK/2282
Rev01; 14/11/21

2. For Deficiency in Auxiliary power of ACC Fan Motor:

US $ 3,025 /- (US Dollar Three Thousand Twenty-Five only) per 1 KW increase in
Auxiliary power consumption (maximum shortfall = (+)1% of the guaranteed value.)

The power consumed by each auxiliary shall be measured at the motor terminal
end.

Beyond maximum shortfall in Auxiliary power, Bidder shall suggest the improvement
/ replacement of procedures / components

Above LD is for one Unit only. In case guaranteed back pressure /auxiliary power is not

achieved in first PG test, LD on the bidder shall be for 3 units. Maximum amount of LD shall
be limited to 10% of contract value.

PBG (Performance Bank Guarantee) shall be 10% of Contract value. Duration of PBG

shall be for the entire duration of the contract execution. This is to be extended suitably if
required. Any payment by BHEL shall be made only after receipt of PBG .

2.10

2.10.1

2.10.2

2.10.3

2.104
2.10.5

Taxes & duties

(Provisions relating to GST in tender applicable for Indian vendors only or for services
rendered in India against Indian GST registration)

Bidders to quote the rates inclusive of all taxes & duties whether Indian or foreign
except applicable Indian GST which shall be paid against proper invoices and subject
to fulfilling the requirements as outlines in applicable Indian GST laws, rules and
regulations amended or made applicable from time to time.

Consulting firm shall submit GST compliant invoice containing all the particulars as
stipulated under Invoice Rules of Indian GST Law. Payment shall be made to the firm
only after submission of GST complaint invoice. The successful firm shall raise GST
compliant invoice affixing GSTIN of BHEL's unit availing the services.

BHEL reserves the right to protect its interest against any loss on account of
availability of GST credit, wherever such GSTITC is available as per GST Law provisions.
GSTIN of BHEL will be provided to the service provider(s) along with the work order.
Any new/change in statutory levy as and when made applicable by the Government
shall become applicable against documentary evidence.
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2.10.6 Income tax will be deducted at the rate applicable on the date of payment, as per
provisions of Indian income tax act/rules.
2.10.7 Applicable GST shall also be recoverable from the service provider(s) in case of PRS

recovery/penalty on account of breach of terms of contract.

2.11  Variation in taxes & duties

Any upward variation in GST shall be considered for reimbursement provided supply of
goods and services are made within schedule date stipulated in the contract or any
extension thereof for reasons solely attributable to BHEL. However downward variation
shall be subject to adjustment as per actual GST applicability.

In case the Government imposes any new levy/tax on the output service/goods after
price bid opening, the same shall be reimbursed by BHEL at actual. The reimbursement
under this clause is restricted to the direct transaction between BHEL and consulting
firm only and within the contractual delivery period only.

2.12  Bidder is required to submit duly signed & stamped copies of following documents
(whichever is applicable) along with the techno commercial bid i.e. Part-I of tender.

i. Form10F

ii. PAN Card

iii.  Tax Residency Certificate

2.13  In the case of a non-resident, not being a company, or a foreign company and not
having permanent account number, the bidder shall furnish the following details &

documents to BHEL: -

(i) Name, e-mail id, contact number;

(ii) Address in the country or specified territory outside India of which the bidder is
a resident;

(iii) A certificate of his being resident in any country or specified territory outside

India from the Government of that country or specified territory if the law of
that country or specified territory provides for issuance of such certificate;

(iv) Tax |dentification Number of the bidder in the country or specified territory of
his residence and in case no such number is available, then a unique number on
the basis of which the deductee is identified by the Government of that country

or the specified territory of which he claims to be a resident.
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PBG issued by banks mentioned below will only be accepted by BHEL.

List of Consortium Banks * (wef 22.03.2016)

Nationalised Banks

Nationalised Banks

Public Sector Banks

1|Allahabad bank 19|Vijaya Bank
2|Andhra bank 20 IDBI
3|Bank of Baroda Foreign banks
4|Canara Bank 21(CITI Bank N.A
5|Corporation bank 22|Deutsche Bank AG
6|Central bank 23|The Hongkong and Shanghai Banking Corporation Limited
7|Indian Bank 24|Standard Chartered Bank
8|Indian Oversea Bank 25|J P Morgan
9|Oriental bank of Commerce
10|Punjab National Bank Private banks
11{Punjab & Sindh Bank 26| Axis Bank
12|State Bank of India 27|The Federal Bank Limited
13|State Bank of Hyderabad 28|HDFC
14|Syndicate Bank 29|Kotak Mahindra Bank
15|State Bank of Travancore 30(ICICI
16|UCO Bank 31|Indusind Bank
17|Union Bank of India 32|Yes Bank

18

United Bank of India
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ANNEXURE-A
INTEGRITY PACT

Between

Bharat Heavy Electricals Ltd. (BHEL), a company registered under the Companies Act 1956
and having its registered office at "BHEL House", Siri Fort, New Delhi - 110049 (India)
hereinafter referred to as "The Principal"”, which expression unless repugnant to the context
or meaning hereof shall iriclude its successors or assigns of the ONE PART

And

[ ©] (description of the party along with address), hereinafter referred to as "The bidder/
Contractor" which expression unless repugnant to the context or meaning hereof shall
include its successors or assigns of the OTHER PART

Preamble

The Principal intends to award, under laid-down organizational procedures, contract/s for [ °
] The Principal values full compliance with atl relevant laws of the land, rules and regulations,
and the principles of economic use of resources, and of fairness and transparency in its
relations with its bidder(s)/ Contractor(s).

In order to achieve these goals, the Principal will appoint Independent External Monitor(s),
who will monitor the tender process and the execution of the contract for compliance with
the principles mentioned above.

Section 1- Commitments of the Principal

1. The Principal commits itself to take all measures necessary to prevent corruption and
to observe the following principles:
1.1. No employee of the Principal, personally or through family members, will in
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.
1.2. The Principal will, during the tender 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.
1.3.  The Principal will exclude from the process all known prejudiced persons.

2. If the Principal obtains information on the conduct of any of its employees which is a
penal offence under the Indian Penal Code 1860 and Prevention of Corruption Act 1988
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or any other statutory penal enactment, or if there be a substantive suspicion in this
regard, the Principal will inform its Vigilance Office and in addition can initiate disciplinary
actions.

Section 2- Commitments of the bidder(s)/ Contractor(s)

2. Thebidder(s)/ Contractor(s) commit himself to take all measures necessary to prevent
corruption. He commits himself to observe the following principles during his
participation in the tender process and during the contract execution.
2.1.  The bidder(s)/ Contractor(s) will not, directly or through any other person or
firm, offer, promise or give to the Principal or to any of the Principal's employees
involved in the tender process or the execution of the contract or to any third person
any material, immaterial or any 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.
2.2.  The bidder(s)/ Contractor(s) will not enter with other bidder(s) into any illegal
or undisclosed agreement or understanding, whether formal or informal. This applies
in particular to prices, specifications, certifications, subsidiary contracts, submission
or non-submission of bids or any other actions to restrict competitiveness or to
introduce cartelization in the bidding process.
2.3.  The bidder(s)/ Contractor(s) will not commit any penal offence under the
relevant
Indian Penal Code (IPC) and Prevention of Corruption Act; further the bidder(s)/
Contractor(s) will not use improperly, for purposes 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 transmitted electronically.
2.4.  Foreign bidder(s)/ Contractor(s) shall disclose the name and address of agents
and representatives in India and Indian bidder(s)/ Contractor(s) to disclose their
foreign principals or associates. The bidder(s)/ Contractor(s) will, when presenting his
bid, disclose any and all payments he has made, and is committed to or intends to
make to agents, brokers or any other intermediaries in connection with the award of
the contract.

3. The bidder(s)/ Contractor(s) will not instigate third persons to commit offences
outlined above or be an accessory to such offences.

4. The bidder(s)/ Contractor(s) shall not approach the Courts while representing the
matters to IEMs and will await their decision in the matter.
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Section 3- Disqualification from tender process and exclusion from future contracts

If the bidder(s)/ Contractor(s), before award or during execution has committed a
transgression through a violation of Section 2 above, or acts in any other manner such as to
put his reliability or credibility in question, the Principal is entitled to disqualify the bidder(s)/
Contractor(s) from the tender process or take action as per the separate "Guidelines on
Banning of Business dealings with Suppliers/ Contractors", framed by the Principal.

Section 4- Compensation for Damages

1. If the Principal has disqualified the bidder from the tender process prior to the award
according to Section 3, the Principal is entitled to demand and recover the damages
equivalent Earnest Money Deposit/ bid Security / Bank Guarantees, if any..

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 equivalent to 5% of the
contract value or the amount equivalent to Security Deposit/ Performance Bank
Guarantee or any other Bank guarantees, whichever is higher.

Section 5- Previous Transgression

1. The bidder declares that no previous transgressions occurred in the last 3 years with
any other company in any country conforming to the anti-corruption approach or with
any other Public Sector Enterprise in India that could justify his exclusion from the tender
process.

2. |Ifthe bidder makes an incorrect statement on this subject, he can be disqualified from
the tender process or the contract, if already awarded, can be terminated for such reason.
Section 6- Equal treatment of all bidders/ Contractors / Sub-contractors

1. The Principal will enter into agreements with identical conditions as this one with all
bidders and Contractors. In the case of sub-contracting, the Principal contractor shall be
responsible for the adoption of IP by his sub-contractors and shall continue to remain
responsible for any default by his sub-contractors.

2. 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 bidders/ Contractors /Subcontractors

If the Principal obtains knowledge of the 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 the Principal has substantive suspicion in this regard, the
Principal will inform the Vigilance Office.

Section 8 -Independent External Monitor(s)
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1. The Principal appoints competent and credible Independent External Monitor for this
Pact. 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 the representatives of the parties and
performs his functions neutrally and independently, He reports to the CMD, BHEL.

3. The bidder(s)/ Contractor(s) accepts that the Monitor has the right to access without
restriction to all contract documentation of the Principal including that provided by the
bidder(s)/ Contractor(s). The bidder(s)/ Contractor(s) will grant the monitor, upon his
request and demonstration of a valid interest, unrestricted and unconditional access to
his contract documentation. The same is applicable to Sub-contractor(s). The Monitor is
under contractual obligation to treat the information and documents of the bidder(s)/
Contractor(s) / Sub-contractor(s) with confidentiality in line with Non- disclosure
agreement.

4. The Principal will provide to the Monitor sufficient information about all meetings
among the parties related to the contract 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.

5. The role of 'EMS is advisory, would not be legally binding and it is restricted to
resolving issues raised by an intending bidder regarding any aspect of the tender which
allegedly restricts competition or bias towards some bidders. At the same time, it must
be understood that IEMs are not consultants to the Management. Their role is
independent in nature and the advice once tendered would not be subject to review at
the request of the organization.

6. For ensuring the desired transparency and objectivity in dealing with the complaints
arising out of any tendering process, the matter should be examined by the full panel of
IEMs jointly as far as possible, who would look into the records, conduct an investigation,
and submit their joint recommendations to the Management.

7. The IEMs would examine all complaints received by them and give their
recommendations/ views to CMD, BHEL, at the earliest. They may also send their report
directly to the CVO and the Commission, in case of suspicion of serious irregularities
requiring legal/ administrative action. IEMs will tender their advice on the complaints
within 10 days as far as possible.

8. The CMD, BHEL shall decide the compensation to be paid to the Monitor and its terms
and conditions.

9. IEM should examine the process of integrity; they are not expected to concern
themselves with fixing of responsibility of officers. Complaints alleging mala fide on the
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part of any officer of the organization should be looked into by the CVO of the concerned
organization.

10. If the Monitor has reported to the CMD, BHEL, a substantiated suspicion of an offense
under relevant Indian Penal Code/ Prevention of Corruption Act, and the CMD, BHEL has
not, within reasonable time, taken visible action to proceed against such offense or
reported it to the Vigilance Office, the Monitor may also transmit this information directly
to the Central Vigilance Commissioner, Government of India.

11. The number of Independent External Monitor(s) shall be decided by the CMD, BHEL.
12. The word 'Monitor' would include both singular and plural.

Section 9- Pact Duration

1. This Pact shall be operative from the date IP is signed by both the parties till the final
completion of the contract for successful bidder and for all other bidders 6 months after
the contract has been awarded. Issues like warranty/guarantee etc. should be outside the
purview of IEMs.

2. |If any claim is made/ lodged during the currency of IP, 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 the CMD, BHEL.

Section 10- Other Provisions

1. This agreement is subject to Indian laws and jurisdiction shall be the registered office
of the Principal, i.e. New Delhi.

2. Changesand supplements, as well as termination notices, need to be made in writing.
Side agreements have not been made.

3. If the Contractor is a partnership or a consortium, this agreement must be signed by
all partners or consortium members.

4. Should one or 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 with their original intentions.

5. Only those bidders/contractors who have entered into this agreement with the
Principal would be competent to participate in the bidding. In other words, entering into
this agreement would be a preliminary qualification.

For & on behalf of the
bidder (Office Seal)
Witness: Name &
Address: 62

Place: Date:
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ANNEXURE-B
GENERAL DECLARATION CERTIFICATE

To,
(Write Name & Address of Officer of BHEL inviting the bid)

Dear Sir/Madam,
Sub: Declaration by the authorised signatory
Ref: RFP Ref No: [.1

I, ['l hereby certify that all the information and data furnished with regard to this RFP No. [ ¢]
are true and complete to the best of my knowledge. | have gone through the specification,
conditions and stipulations in detail and agree to comply with the requirements and intent of
specification.

| hereby certify that all the documents submitted by us in support of the possession of
"Qualifying Requirements" are true copies of the original and are fully compliant required for
qualifying / applying in the bid and shall produce the original of same as and when required
by Bharat Heavy Electricals Limited.

| hereby further confirm that no tampering has been done with the documents submitted in
support of our qualification as a bidder. | understand that at any stage (during the bidding
process or while executing the awarded works) if it is found that fake/false/ forged bid
qualifying / supporting documents/certificates were submitted, it would lead to summarily
rejection of our bid/termination of contract. BHEL shall be at liberty to initiate other
appropriate actions as per the terms of the bid / Contract or other extant policies of Bharat
Heavy Electricals Limited.

We hereby declare that we have not been placed on any holiday list or blacklist declared by
BHEL or its Administrative Ministry (Ministry of Heavy Industries and Public Enterprises).

I, further certify that | have been duly authorized by my company i.e. under mentioned bidder
for signing and submission of bids and all other documents.

Place & date Signature & seal of the Authorized Signatory
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ANNEXURE-C
NON-DISCLOSURE AGREEMENT

(To be signed with the selected bidder)

M/S...

(Name and details of the consulting firm)

Non-Disclosure Agreement
BHEL has appointed M/S [ °] (hereinafter referred to as 'Consulting Firm') for providing
services with regard to "Engagement of a Consulting Firm for Design and Engineering Services

for Air Cooled Condenser "

For purpose of this Agreement, "confidential information" means all information whether

oral, hard copy or electronic which may be disclosed or to which the recipient may be

provided access in accordance with this Agreement or which is generated as a result of or in

connection with the business purposes which is generally not made available to the public.

As a condition of the consulting firm's involvement in this work with BHEL, the consulting firm
will be bound by the following terms and conditions (hereinafter also the "Agreement"):

In performing the duties for which the consulting firm has been associated with BHEL,
the consulting firm may see and have access to confidential, sensitive and/or private
information (hereafter "confidential information"), disclosed to him/her or known by
him/her as a consequence of his/her association with BHEL and not generally known
outside BHEL, consulting firm will not disclose such confidential information.

During the consulting firm's involvement in this work & association with BHEL and
after his association is completed/terminated, the consulting firm will not disclose to,
discuss or share with any unauthorized person, group or department, inside or
outside of BHEL, any confidential information, in any form, except to the extent such
disclosure, discussion or sharing is authorized by BHEL.

The consulting firm will not use confidential information for his/her own personal
purposes.

The consulting firm will not copy or remove any information from BHEL materials
containing confidential information, except to the extent that the consulting firm is
given permission to do so by BHEL.

The consulting firm will not look at, examine, or retrieve any document, file, or
database, except those to which the consulting firm is authorized to access and which
are necessary for him/her to access in order to perform his/her assigned duties.The
consulting firm will not discuss or share with any unauthorized person, group or
department, inside or outside BHEL, any conclusions that the consulting firm or others
draw from confidential information if discussing or sharing those conclusions would
reveal any confidential information.
If the consulting firm is ever uncertain whether any information is confidential or not,
the consulting firm will resolve all uncertainties in favor of preserving the
confidentiality of that information, and the consulting firm will seek clarification from
BHEL before engaging in any conduct that could jeopardize the confidentiality of the
information.
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If the consulting firm has to disclose the confidential information to a person inside
BHEL, it is his/her responsibility to inform that person about the confidentiality code
laid here and to make him/her accept this code before giving the confidential
information to him/her.

If the consulting firm becomes aware that a breach of confidentiality has occurred due
to his/her own or others' acts or omissions, the consulting firm will immediately notify
BHEL.

Upon termination of his/her assighment or as requested by BHEL, the consulting firm
will return all material containing confidential information to BHEL.

The consulting firm has to take prior permission from BHEL w.r.t. sharing the outcome
and tailored made recommendations of this study with any outside agency.

Exceptions

The confidentiality obligations shall not apply to:

information which is, or later becomes obtainable from other non-confidential sources,
e information that was known to the recipient prior to the disclosure thereof; as
evidenced by written records, » information that the BHEL waives the recipient's duty
as to the confidentiality in writing.

disclosure of information required by law, any decree or order of Government
authority, by court or statutory law, by judicial/quasi-judicial bodies, statutory bodies.

The consulting firm agrees to abide by the clauses of the Confidentiality Agreement that BHEL

has executed with the consulting firm.

The obligations contained in this Agreement shall subsist for a period of five (5) years from

the date of signing this Agreement and shall not terminate upon completion or termination

of the Exercise or Discussions.

The provisions of this Agreement shall be governed by and construed in accordance with the

laws of India and any dispute arising out of this Agreement shall be subject to the exclusive

jurisdiction of the Indian courts located at New Delhi. Please indicate your acceptance of the
terms hereof by returning the enclosed copy of the present letter countersigned by your
company's legal representatives, whereupon it shall

become a binding agreement.

Bharat Heavy Electricals Ltd. Agreed and accepted by:
Name:

Name:
Title :

Title :
Date:

Date:
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ANNEXURE-D

LETTER OF COMFORT
(on the letterhead of parent company of the bidder)

(Write Name & Address of Officer of BHEL inviting the Tender)
Dear Sir/ Madam,

Sub: Comfort Letter

We hereby confirm that, for the work under RFP no. [ ¢] for Engagement of a consulting firm
for Design and Engineering Services for ACC, [the name of the parent company] is willing to
provide access to all its global partners/ domain area experts to BHEL, as and when required
by BHEL for this assignment, without any additional costs.

On behalf of [name of the Signature & seal of CEO/country
parent company] head/ Director/ equivalent

[Signature & seal]
Place & date Place & date
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Technical Specification Air Cooled Condenser (ACC) Package

Intent of Specification

Bidder shall be responsible for providing the complete design and engineering services for ACC
package for 3X800MW Project. Bidder's scope (detailed subsequently) shall include, design,
drawings (General Arrangement, manufacturing/fabrication, erection etc. as per scope),
procurement specification, support for manufacturing with respect to deviation/non conformities,
limited supervision of erection & commissioning and assistance for PG testing as specified / or

otherwise which are required to complete the job.

Pre-bid meeting for the clarification shall take place after one week of publishing of the enquiry.
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Il. Project Information

i. Location and Approach, Meteorological Data etc. as per Annexure-II-1
ii. Plant Configuration (3X800MW)
(a) LP Turbine shall be one exhaust casing with single flow to ACC.
(b) For normal make up to the power cycle, DM water shall be added in the
condensate storage tank through the cycle makeup control station.
(c) The condensate to regenerative cycle shall be through Condensate Extraction
Pump (CEP) discharge at specified flow and pressure value. Recirculation line for
CEP and its control shall be done through DCS and provision of connection in
condensate tank shall be provided
(d) There shall be 2 nos of LP exhaust opening and 2 no.s of auxiliary turbine
exhaust opening for sizing of the air evacuation system .
(e) For Air evacuation pump selection, volume other than ACC shall be considered as
2200m3
() Maximum Fan motor rating for one unit shall be 10560KW .
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lll.  Scope of the Enquiry
Following shall be the scope of enquiry

I.  Basic engineering of all the equipment/component and systems of ACC and Detailed
engineering of items as per Annexure-1V.1-1
[l.  Thermo-hydraulic Design of ACC.
[ll.  Mechanical design of ACC components like Tube bundle/Structure/Steam duct etc.
IV.  Flexibility Analysis of Exhaust Duct System.
V. C&l System (Selection & Sizing).
VI.  Civil Input for Column & Foundation design.

VII.  Structural Engineering of structures supported on RC Columns (A-frame, fan deck and
windwall etc.).
VIIl.  Selection and Sizing of Bought out items (BOls).

IX.  Performance Guarantee procedure.
X.  Operation and Maintenance Procedures.
XI.  Probable vendors list of BOls
XIl.  Procurement specification of bought out items viz. fan, gearbox, motor etc.
XIll.  Erection & commissioning manuals and procedures.
XIV. Interface of electrical cabling drawing of ACC furnished by BHEL.
XV.  Other services:
3-D model of complete package together with all necessary piping, valves, fittings,
supports, pumps and drives etc.

ADDITIONAL SERVICES

a. Support for engg. services during manufacturing
b. Supervision for Erection and Commissioning
c. Support for Performance Guarantee Test ( PG Test)

Optional Services

a. Training of BHEL personals and Owner's personnel / Customer as per requirement
specified. (Optional)
b. e-learning module as per the requirement specified. (Optional)

Bidder shall be required to furnish price of optional scope of supply in the price schedule. It shall be
BHEL discretion to exercise the options during placement of order/project execution.
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IV. DELIVERABLES

The following documents/activities are the deliverable against this enquiry for the following
systems

a) Design Optimisation:

Bidder to provide three optimised designs within one week after PO placement.
Optimisation shall be done with respect to ACC total cost and Auxiliary power
consumption. Bidder to provide the following minimum information viz. no of modules, no
of columns, overall surface area, no of tubes/bundles, Fan motor rating, Fan Diameter
Fan shaft power, ACC height etc. in all three designs

BHEL will be free to finalise any one of the optimised design and inform the same to
bidder. Bidder has to do detailed design work on the BHEL selected design.

b) ACC System

ACC General Arrangement Drawing
ACC Layout drawing indicating ACC equipment, vacuum pump, drain pump, drain tank,
condensate tank, pipe routing, MCC room, cleaning system etc.
Thermo-hydraulic Design / Calculations of ACC
Functional Description of ACC
ACC P&ID
ACC Performance curves
ACC Data sheet
Electrical Load list (tentative)
ACC performance at 60% BMCR and HP-LP Bypass condition

NN —

CONO~w

c) Exhaust Duct System

Mechanical Calculation of Steam Duct

Pressure Drop Calculation in Steam Duct system

Detailed General Arrangement and BoQ of Duct System including saddle, guide vain

details, Teflon plates, sliding support details etc ( for preparation of fabrication drawings)

Forces and moments on Hot Box duct connection

Details of Expansion joints, isolation valves, rupture disc, snubbers (if applicable),

hangers and support location.

6. Design Basis of Flexibility analysis of Duct / Piping having following details

a) Load Calculation of Duct / Piping loads supporting structure(s) in weight (cold)
case, Operating case and Occasional cases (Seismic / Wind etc) and all possible
load cases.

b) Stress Calculation and stress check as per the applicable code(s) for all possible
load cases, as mentioned above

whn =

ok~
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C) Sketches indicating the method / arrangement of supporting with the ACC steel
structure
d) Flexibility analysis input file(s)

d) Steam Header and Tube Bundle Headers

1. Mechanical Calculation

2. Detailed General Arrangement including saddle details, manhole etc (for preparation of
fabrication drawings)

3. Connection details of header with tube bundle and structure

e) Rupture Disc, Expansion Joints, Isolation Valve and Load Hangers/Snubbers

1. Selection and sizing (calculation) of equipment ( as applicable)

2. Bought out item specification including technical, quality, testing, packing, erection
requirements etc.

3. Data sheet

f) Tube Bundle

. Finned tube drawing

. Detailed Tube Bundle drawing

. Mechanical Calculation of Tube and Tube Bundle

. Manufacturing Drawing of Tube and Tube bundle

. Procurement Specification including technical, quality, testing, packing, erection
requirements etc.
Tube Replacement and Tube Repair Procedures during manufacturing
Bidder to furnish the list of vendors for tube bundle. These vendors must have
manufacturing and testing facilities in the countries not sharing land borders with
India. Bidder to confirm that it does not have any proprietary issue with shape/
geometry of tube/ tube bundle used in design and BHEL is free to get the tube
bundle manufacture by itself/third party.

A wWON—

No

g) Fan, Motor & Gear Box

1. Selection and sizing method of equipment

2. Procurement specification having technical, quality, testing, packing, erection etc
requirements.

3. Data sheet.

4. Installation Drawing of fan, motor and gearbox in fan bridge

h) Fan Bell and Fan Guard

1. Selection and sizing method
2. Detailed drawing of Fan bell and Fan guard
3. Interconnection drawing of Fan Bell and Fan Guard with structure

INVENTORY NO.
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éé i) Drain Tank, Condensate Tank & Deaerator
’; 1. Sizing of equipment
EE 2. Mechanical Calculation of Tanks
% 3. Detailed General Arrangement drawing including saddles etc (for preparation of
£ fabrication drawings)
i 4. Installation of level instruments drawings.
5. Load on foundation/structure
6. Allowable Forces and moments on nozzles.
7. Functional description of Deaerator

Semi-Automatic Fin Tube Cleaning System

1. Selection and sizing method

2. Procurement specification
requirements etc.

3. Data sheet.

4. P&ID of cleaning system

including technical, quality, testing, packing, erection

k) Drain Pump

)

m

n

1. Sizing calculations

2. Purchase specification
requirements etc.

3. Data sheet.

4. Drain Pump control philosophy (recirculation line operation).

including technical, quality, testing, packing, erection,

Vacuum Pumps:

1. Selection and sizing of vacuum pump
2. Data Sheet.

) Crane and Hoist ( for ACC equipment _and Drain Pump , Vacuum pump):

1. Selection and sizing

2. Procurement specification
requirements etc.

3. Input Data sheet

4. Layout drawing of handling arrangement.

including technical, quality, testing, packing, erection,

) Piping and Auxiliaries (Air Evacuation, Condensate, Drain Piping, Fin cleaning piping,
pressure balancing piping, CW/ACW, IA/SA piping)

1. Selection and sizing of piping
2. Detailed design of piping including stress analysis.

Rev. n0.00
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Eg 3. Composite piping layout (for checking fouling of piping with each other)
EE 4. Isometric Drawing of piping for erection
7z 5. Piping support design and drawings
. 6. BOQ of piping and support
4 E 7. Procurement specification of hanger and support
TE
‘E% 0) Structure on RC columns including A frame, fan deck, wind wall, partition etc
1. Design Basis Report
2. Structural analysis including loading data.
3. Design documents.
4. Engineering drawings.
5. Input for design of RC column and foundation.

Condensate Tank Supporting structure

Layout and General Arrangement drawing of tank
Equipment loads and support details

Pipe rack and Access Platforms

Layout and General Arrangement drawing
Equipment (Pipe, cables etc.) loads

quipment foundations (drain tank, cleaning system, vacuum pump, drain pump etc)

1. Layout and General Arrangement drawing of Equipment

EE 2. Equipment loading and support details
Er
EE s) List of probable vendors for major BOI's (tube, tube bundle, gearbox, fan, cleaning
%; system, expansion joints, isolation valves, pumps etc)
P FE
5 & t) Evaluation of vendor drawings/data sheet/procedures of major BOI items like Fan,
{2 %E gearbox, cleaning system etc. however bidder may suggest for any other major items
fﬁ which need to be evaluated from performance point of view by bidder during detailed
= EC'E engineering without any cost implication.
E£ u) Erection Documents:
%/II
EE 1. Erection manual
EE 2. Commissioning manual
3. Leakage testing and attending procedure of ACC.
- 4. Air tightness test procedure.
Eg 5. Tube bundle installation drawing.
Eg 6. Tube leakage detection and repair procedure.
5 7. Duct installation manual.
]
g > Rev. n0.00 Sratorar
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8. Fan, Motor, gearbox installation document

9. Field Quality Plan

10. Steam cleaning procedure

11. Erection drawing of equipment’s where detailed design is in bidder scope.

12. Storage instruction at site

13. Troubleshooting guidelines of ACC equipment during erection, commissioning and
operation.

14. Operation and Maintenance Manual of ACC.

15. Cable Schedule of C & |

In addition to above deliverables, Bidder to furnish the documents as per MDL list (refer Annexure
IV.10-1) during detail engineering. It is bidder's responsibility to provide all necessary support for
approval of documents.

Any further clarifications, presentation and documents during the execution of project for approval
of document to be provided by Bidder without any cost implication.

Additional Engineering Services

A. Engineering support during execution:

Bidder to provide the engineering support at manufacturing/ execution stage as and when
required. Bidder to quote per man day cost in the offer. Total 20 man-days charges shall be
considered for bid evaluation. However, payment shall be done on actual basis. Support
through correspondence, Tele/Video conferencing may be required for this.

B. Supervision of Erection and Commissioning:

Bidder to provide the supervision of erection and commissioning at site as and when required.
Bidder to quote per man day charges in the offer excluding lodging and boarding charges. Total 50
mandays charges shall be considered for bid evaluation. However, payment shall be done on
actual basis.

C. Assistance for Performance Guarantee Test:
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Bidder to provide the assistance for Performance Guarantee Test for one unit. Bidder to quote per
man day charges in the offer. Total 20 man-days charges shall be considered for bid evaluation.
However, payment shall be done on actual basis.

Note: 1. Facilities provided at site are mentioned in clause no XIV. Bidder to quote accordingly.
2. Man-days mentioned above will be calculated based on Bidder's personal available at
site.

If it is found during the discussions that the package offered is not complete and not in line
with the requirement of specification, the bidder shall agree to comply with the requirement of
BHEL without any extra commercial implication and completion schedule

Nothing in this specification shall be construed to relieve the Bidder of his responsibility.

INVENTORY NO.
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V. GUARANTEES

1. Functional guarantees

CATEGORY-1 (subjected to Liquidated Damages)

i) ACC should be designed for guaranteed back pressure of 160 mmHg (abs)
(parameters as per annexure 1V.3-1) with 5% margin on design steam flow
measured at 300 mm downstream of welding joint of turbine exhaust at Hotbox
at valve wide open (VWO) 3 % make-up (MU) Condition considering pressure
drop in Hot Box / ETD as per clause I1V.3.5.

ii) Guaranteed Power consumption of all unit Auxiliaries required for continuous
unit operation measured at motor terminal at the condition i) above.

CATEGORY-3 ( Only demonstration)

i)  Noise level shall not exceed 85 dBA at distance of 1.0 m horizontally from the
nearest surface of any equipment / machine and at a height of 1.5 M above the
floor level elevation. Floor level elevation in case of Fan deck and associated
component / equipment shall be considered as Fan Deck level. Noise

measurement shall be carried out using applicable and internationally
acceptable standards. The measurement shall be carried out with a
calibrated integrating sound level meter meeting the requirement of IEC
61672-1 and IEC 61672-2 (latest edition).Minimum 6 points around each
component / equipment shall be covered for measurement. Additional
measurement points shall be considered based on the applicable standards
and the size of the equipment. The measurement shall be done with slow
response on the A - weighting scale. The average of A-weighted sound
pressure level measurements expressed in decibels to a reference of 0.0002
micro bar shall not exceed the guaranteed value. Corrections for background
noise shall be considered in line with the applicable standards. All the
necessary data for determining these corrections, in line with the applicable
standards, shall be collected during the tests.

ii)  Air Leakage to ACC shall not exceed 50% of design value taken for sizing of
Vacuum Pumps.

i)  Max. Oxygen content of Condensate is to be less than 0.015 cc/ltr as per HEL.

INVENTORY NO.
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pumps, fans and rotating equipment shall be demonstrated.

In case during performance guarantee tests it is found that the equipment/system has
failed to meet the guarantees, Bidder shall suggest / design for carrying out all

Al g e A

COPYRIGHT AND CONFIDENTIAL

The information on this documents is the property of Bharat Heavy Electrical Limited.
It must not be used directly or indirectly in any way detrimental to the interest of the company

necessary modifications and/or replacements to make the equipment/system comply
with the guaranteed requirements at no extra cost.

2. Performance Guarantee Acceptance Test:

Condenser back pressure Acceptance Test shall be carried out as per
ASME PTC 30.1.

Following Corrections Curves shall be required for PG Testing {even if not cover under
PTC 30.1):

a. Correction for variation of Ambient Air Temperature.
b. Correction for variation in Wind speed.
c. Correction for Heat Load.

During PG test the base value for correction in steam flow / Heat Load shall be based
on value calculated by adding 5% margin on design steam flow.

Bidder to provide the correction curve for the above during detail engineering.

Above tests shall be done under the supervision of Bidder. Bidder will provide relevant
procedures and guidelines for conducting the tests.

3. Liquidated Damages:
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Bidder shall be liable as below for the deficiency in ACC
performance
1. For shortfall in Condenser Back Pressure:
$ 3,75,632 per 1 mm Hg in Condenser Pressure
(Max. shortfall < 4 mm Hg)
Beyond maximum shortfall in Condenser Back Pressure, Bidder shall suggest the
improvement / replacement of procedures / components to meet the guaranteed value.

INVENTORY NO.

2. For increase in Auxiliary power of ACC Fan Motor:
a) Guaranteed value of Aux Power shall be the design value suggested / selected by
the bidder.
fev-no o WORKED BY MUKESH 13.11.2021
STt ASHISH
CHECKED BY GUPTA 12.11.2021




& ud g

SIGN & DATE

HXE/SK/2281

(off vy & vpr )
m SPECIFICATION

Page 13 of 50

SUPERSEDES
INVENTORY NO.

srfereR o T &

apft T FE A

COPYRIGHT AND CONFIDENTIAL

The information on this documents is the property of Bharat Heavy Electrical Limited.
It must not be used directly or indirectly in any way detrimental to the interest of the company

IR

TF g

=@ o & & T geer wed 2 vafade i aefy § e g
querer =7 & Bt o avg A S B oAy ¥ RBe # g ar 7t

S

T T g

SIGN & DATE

b) Auxiliary Power consumption of ACC shall be considered for fan motor only.

c) LD shall be US $ 3,025 /- (US Dollar Three Thousand Twenty-Five only) per 1 KW
increase in Auxiliary power consumption (maximum shortfall = (+)1% of the
guaranteed value.)

d) The power consumed by each fan motor shall be measured at the motor terminal
end.

e) Beyond maximum increase in Auxiliary power, Bidder shall suggest the improvement /
replacement of procedures / components.

Above LD is for one Unit only. In case, guaranteed condenser back pressure and
auxilary power are not achieved in first PG test, LD on the bidder shall be for 3
units. Maximum Liquidated Damage shall be limited to the value as indicated in
Terms and Conditions of the enquiry.
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VI. Duration of Consultancy:

Consultancy is targeted for completion in 12 months, excluding additional / optional services &
support during Project execution by BHEL ( refer chapter on Scope of Supply). First submission
of all design documents shall be completed in 6 months.

During this period, in addition to the submission of design documents, Bidder shall also be
required to give Engineering support for the following:

a. Manufacturing support for non-conformity/ deviations.

b. Resolution of Customer Comments through discussion/ VC etc. Clarifications
regarding drawings / datasheets/ purchase specifications

Additionally, as detailed elsewhere, Bidder shall provide support, as and when required for
manufacturing, supervision of erection and commissioning assistance / supervision for PG Test
for one Unit only. During PG test, Bidder may be required to make site visits at Patratu,
Jharkhand (India) for pre-assessment and actual PG Test as and when required. PG Test is
likely to take place by Aug’24.
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VIl. TECHNICAL REQUIREMENT FOR MECHANICAL COMPONENT
a. Design Criteria for Air Cooled Condenser

i. The Air Cooled Condenser shall be designed to achieve Condenser Pressure of 160 mm Hg
(abs) measured at 300mm downstream from welding joint of turbine exhaust in Hotbox under
Valve wide open (VWO) 3% make up (MU) condition (design parameters as per Annexure
IV.3-1) with 5% margin on design steam flow at ambient air temperature of 38°C considering
pressure drop in Hot Box / ETD as 5.33 mbar.

The Air cooled condenser (ACC) shall be designed, manufactured and tested to
requirements of the HEI for Air Cooled Condenser, ASME VIII Div-1, TEMA and to standards
wherever specified in the specification. Requirements as per HEI shall prevail in case of
similar requirement specified. Manufactures standard and proven practice shall be followed
where HEI for Air Cooled Condenser or standards as specified does not specify design,
manufacturing and testing criteria.

i. The equipment and auxiliaries shall be suitable for continuous operation in the frequency
range of 47.5 Hz to 51.5 Hz.

Pressure drop value from Turbine Exhaust to inlet of ACC duct shall be 5.33 mbarat VWO
3% mu condition. Inlet of ACC Duct is the interface between Hot Box Outlet and Main
Steam Duct . Main steam Duct is directly welded to Hotbox Outlet on a landing bar.
The worst condenser pressure shall not be poorer than 218.8 mm Hg at 45 deg C ambient
temperature.

iii. ACC shall be designed for wind velocity: 5m/s (any direction).

iv.  Under all the operating conditions, while passing the required steam flows as per the
relevant heat balances, the condenser should be able to accept the entire steam without
increasing the exhaust hood temperature and condenser pressure beyond the maximum
permissible value. The ACC shall be capable of condensing the steam flows under the
following, but not limited to following conditions ( at Design Air temperature) :

a) LP by-pass condition ( as per annexure IV.3-7).

b) In addition, this system shall be able to meet the operation under various operating
conditions (including operations in winter, summer, at different loads, upon unit
start/stop, bypass operation of steam turbine, etc) as specified in specification.
Bidder to ensure provision of suitable feature to control the fluctuation in steam
turbine back pressure due to low load operation. Bidder to provide control
philosophy adopted for safe and reliable operation of ACC under all operating
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v. Water, steam properties functions shall be as per IAPWS-IF97.

vi. All components of the condenser system and the auxiliaries shall be designed for 0.5
bar(g) and full vacuum. The design temperature shall be 121 deg C.

vii.  Maximum oxygen content of condensate at the outlet of condensate storage tank shall be
21PPB as per HEI. To achieve the same proper deareation system for make-up water
and condensate shall be provided. Bidder to provide the sizing calculation of the
deaerator. DM Make-up water parameters to be considered is as below:

a. DM make up flow — 3% of Main Steam flow (Maximum steam flow is 2567T/hr)
b. Oxygen content in DM Make up 7 TO 8 PPM.

vii. Components shall be designed for outdoor location or placed in open shed except drain
tank/pot. All Drain pumps shall be located outside the TG building.

ix. The natural frequency of the fan or fan components shall not be within 20% of the blade —
pass frequency.

X. Suitable supports, anchors, hangers, saddles, clamps etc. shall be considered for the
piping system covered in the scope of the specification. The supports shall be so
interspaced as to minimize sagging of the pipes.

xi. ACC shall be connected to each other (for different units) at fan deck level for movement
from one unit to another unit. The walking platform all around the ACC shall be minimum
2m wide.

xii. Fan motor shall be single speed motor with a provision of ON/OFF. Fans for Air cooled
condenser shall be provided with automatic algorithm for switching ON/OFF based on
load, ambient temperature and condenser pressure in order to optimize Aux power
consumption.

xiii. Provision of rupture devices shall be as per latest HEI.

xiv. Support shall be provided for sliding movement of pipe over the support. All steel sliding
support faces shall be covered with Teflon plates fitted with counter sunk screws on both
top and bottom sliding faces of support.

xv. Following characteristic curves of ACC shall be provided:

i. Heat Load Vs ACC Back Pressure for entire range of ambient temperature as per
climatogical table

ii. Heat Load Vs ACC Back pressure under different operating conditions (VWO, TMCR,
HP-LP Bypass operation, House load operation etc.)

iii. ACC Back pressure Vs Fan power under design Heat Load at different ambient air
temperature.
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xvi. For the purpose of sizing and establishing the rated capacity of the condensate
storage tank, it shall be sized for five (5) minutes’ storage capacity (between normal
and low level) of total design flow with the turbine operating at VWO + 3% make-up,
design condenser pressure (Refer Annexure-1V.3-1) as per HEI for ACC. The low-low
level shall be at least 200 mm above bottom of the tank.

xvii. Space available at site for arranging three units of ACCs (including big exhaust steam
pipe outside A-row and walkway of ACC platform) shall be as per sketch “layout
constraints” attached ANNEXURE-IV.3-2. Suggestive P&ID for system is as per
Annexure-1V.3-3.

xviii. Corrosion allowance for all ACC equipment / component shall be as per HEI / relevant
standards

Typical corrosion Allowance Values as per HEI are as follows:

INVENTORY NO.

SI.No | ACC Equipment Corrosion Allowance value
1 Ducting imm
2 Tubes Omm
3 Piping 3mm
4 Tanks 3mm
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b. Detailed Technical Specification Mechanical Components

The type of Air Cooled Condenser (ACC) shall be Direct air cooled, forced cooling type, single row.

The exhaust steam from the turbine shall be cooled using an ACC with forced convection air as a
cooling medium. Expanded steam from the Steam Turbine is condensed through the condenser tubes.
Cooling air is drawn over the condenser tubes by motor fans to produce condensate. The condensate
is collected in a common condensate tank and returned to the feed water tank / deaerator via the
condensate pumps.

Bidder's design scope for Air Cooled Condenser package comprises of the following components and
services. However, manufacturing /procurement and supply are in BHEL scope.

Steam Duct System

1. Steam duct system shall be from steam turbine outlet to the ACC unit including Turbine
Exhaust Device / Hot Box / Exhaust Transition Device. However, design of Hotbox is not in
the scope of the bidder. Design of main stream duct, steam distribution manifold, steam
header, condensate collection header as defined elsewhere in the specification shall be
included.

Steam Duct System shall also include expansion joints, rupture discs, inspection ports, drain
pots and necessary vent and drain connections, manholes etc. Bidder to refer annexure
IV.1-1 for broad scope of design.

. Connection between pipelines is required to be made by welding, there shall be (if

applicable) provisions of baffle plate inside the bend at the curved section. External surface
of the piping shall be treated for corrosion protection, and a description of internal surface
purging, flushing and corrosion protection of the pipeline shall be given before the pipeline
system is put into operation and after it is shut down. The maximum steam side velocities in
the duct at the inlet of tubes shall be per latest HEI.

. The layout, elevation and requirement of the exhaust duct system shall be made suitable as

per the drawing no ANNEXURE-IV.4-1. The clear space between the TG columns is
9800mm, bidder to select the size of duct suitably.

. The Bidder shall indicate the number of rupture discs equipped for ACC system. Exhaust

steam volume, diameter, set pressure and installation position of each pressure relief valve
or rupture disc to be furnished. The rupture disc to be designed as per maximum steam flow
of 2891T/hr.

. The duct design shall be as per ASME section VIII Div.1 and shall have stiffeners on outside

surface.
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a. Main Steam Ducting

1. The ducting carrying steam between the connection at ETD / Hot Box and the ACC shall
be of welded steel construction as per HEI, arranged in conjunction with the
ACC tube arrangement to ensure proper distribution of steam over the whole of
the parallel flow tube banks , so as to prevent the stagnation of steam at any point. The
ducting from the steam turbine shall be designed with suitable turning vanes to
prevent internal erosion, if required.

2. The ducting shall be of adequate size to reduce the pressure drop along the length of the
steam path to a practical minimum. Guide vanes shall be used within large diameter
bends in the ducting.

3. The main duct is also designed to provide connection points. Location of the connections
shall be finalised at the stage of Detailed Engineering.

4. Any exhaust duct drainage shall be by means of gravity rather than a pumped system to
the drains collecting vessel.

5. The exhaust steam duct shall satisfy max. thrust and moment value which the outlet of
ETD / HotBox of steam turbine is able to withstand. The permitted value of allowable
forces and moments shall be as per Annexure 1V.4-10.

6. Motorized Butterfly valves (sectionalizing valves) to isolate each street on steam side,
condensate side & vacuum side of ACC for maintenance of individual . The valves shall
meet the requirement as specified in Annexure-IV.4-7.

b. Steam Distribution Manifold

This manifold shall include vertical ducts also known as risers. The risers shall have
arrangement to accommodate the thermal expansion. This manifold should not be routed at
ground level and should be bracket supported from fan deck structure. No support from ground is
allowed since transformers are placed below manifold.

Design Data to be considered for Exhaust steam pipeline system:

MS as per 1S:2062 EN250 or equivalent.
Flanges : ASTM A 105

i Material of construction Fittings : ASTM A 105 / A234 WPB

Stud /Nuts : A 193 B7 /A 194 2H

HEI (latest edition), ASME Section VIII Divl

i Design standard and ASME B31.1

INVENTORY NO.

ii. Corrosion allowance As per HEI (latest edition) for ACC
iv. Design Temperature 121 Deg C
V. Insulation Refer section 1V.4.21
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ii. Drain tank (drain pot) and drain pumps package and associated condensate
pipeline

1. There shall be one number Drain Pot / Drain Tank, Drain Pumps along with suction
isolation, stand pipes, discharge control & isolation valves, instrumentation, interconnecting
pipelines. Drain Pump may be either of 2 x 100% or 3 x 50% configuration.

2. The water condensed through Duct of ACC, ETD / HotBox and drains from Flash tanks etc.
is collected through condensate pipeline (design of interconnecting piping is also in
Bidder's scope however supply is in BHEL scope) and flows by gravity into external drain
tank/pot placed below ETD/ HotBox and Main steam duct. A condensate blowdown port
shall be provided at appropriate position on the condensate pipeline so as to discharge the
blowdown water during hot cleaning prior to system startup. The Bidder to provide thermal
insulation as per specification (if required) of condensate pipeline according to its own
technical characteristics and measures to prevent pipeline shock due to steam (gas)
hammer inside the condensate pipe.

3. Drain tank/pot material shall be as per ASTM A285 Gr. C or equivalent. Drain tank/pot
shall be designed as per ASME Section VIII Div 1.

4. Drain tank/pot shall be placed in TG Building under the hot box as shown in Annnexure-
IV.4-1.

5. Flow through control valve shall be controlled through feedback mechanism received from
flow meter (refer indicative P &ID Annexure IV.3-3)

6. Drain from drain tank/pot shall be pumped automatically to condensate tank at a
predetermined level.

7. Level control mechanism in the drain tank/pot shall be provided. Stand pipe shall be
provided with instruments & isolation valves such as Level transmitters (radar type only),
level switch (Magnetic Float type), level gauge and control valves. There shall be strainer in
the suction line.

iii. Tube Bundles

1. Heat Exchanger of Air Cooled Condenser shall be comprised of finned tube bundles
arranged on A-frame structure. A bundle shall consist of finned tubes, only Single Row
Tube design shall be acceptable, the details of tube to tube sheet joint shall be furnished
by Bidder at the time of detailed engineering. Tube to Tube sheet shall be welded type.

2. Cooling fins shall be designed to withstand the cleaning water jet pressure.
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3. Materials of construction for tubes shall be Aluminum clad (from outside) with carbon steel
base sheet. Tube shall be finned with aluminum or Aluminum alloy fins brazed to the tubes.

4. The weld location on the base tube of the single-row flat tube shall be provided with
anticorrosion treatment (if required). The base tube weld shall ensure 30 years of service life.

5. The finned tubes shall be designed for the full vacuum and internal pressure of 0.5 bar(g).

6. Air Tightness test of each tube bundle shall be carried out at a pressure as per ASME Sec
VIl Div. 1 i.e. minimum 1.1 times of design pressure. Alternatively, vacuum drop test on the
tube bundle shall be conducted as per approved procedure.

7. The Bidder shall provide details of the method of attaching tube bundle to the steam supply
headers and condensate collectors

iv. Cooling air system

The complete cooling air system consists of the following main elements:
Multi-bladed fan mounted on fan hubs
Speed reduction gear box
Electric motor
Fan bell / Fan ring
Fan protection screen
. Instrumentation and All necessary accessories.

Axial flow fans, installed at ACC deck level shall be driven by single speed electric motors. Each
fan or gearbox shall be fitted with vibration transmitter arranged to trip the fan due to high
vibration. Selection of fans and speed reducer shall be as per HEI.

The complete cooling air system (fan assembly, motor and gearbox) will operate outdoors and
shall be able to adapt to the natural environment of the region where the plant site is located. The
fan shall adopt axial-flow fan and shall be equipped with supporting bridge, air-guide duct, grid
guard, etc Cooling air system shall be equipped with inlet bell rings to improve the entering airflow
characteristics upstream of the fan. Wind wall to avoid air —recirculation shall be provided all round
at fan deck. Fan bell shall be designed to cater higher cross wind speeds.

Each cooling air condenser cell shall be separated by a wall and arrangement shall be made
such that all main components of separate cell shall be lifted via hoist and beam for maintenance.
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a. FAN:
a. Fan shall be axial. Minimum no. of fan blades for an individual fan shall be five (05).

b. Complete fan assemblies comprised of blades, hub and seal disks to provide optimum
efficiencies over the expected range of ambient temperature. Suitable arrangement
shall be provided to improve the entering airflow characteristics upstream of the fan.

c. The Bidder shall verify that the fans and the ACC will perform in minimum and
maximum density inlet air environments, including those associated with warm weather
conditions, plus a recirculation allowance.

d. Fan blades shall be FRP / Glass fiber-reinforced plastic or equivalent, fan blade shaft
material shall be of suitable material having reinforcement at the location of high
stress/load. The bolts, nuts and washers for fixing of the fan blades on the hub shall be
1401 SAE grade or SS A2 or equivalent or with higher grade and coupling piece shall
be Aluminum. The fan hub plate material shall be Hot dip galvanized or painted steel,
the hub flange shall be steel with polyurethane coating or galvanized, bushing and seal
ring (if applicable) shall be as per standard practice of Bidder and the bolts, nuts and
washer for hub flange shall be steel grade 8.8 with galvanizing. This shall be confirmed
in material test certificate. The angle of fan blade shall be adjustable at standstill. Fan
blade and hub assemblies shall be designed to facilitate adjustment of blade pitch
following installation and operation in the ACC. Special tool for Fan blade fastening to
be provided.

e. Record of fan blade and hub assemblies must be maintained and communicated
with the shipment of separate fan blades and hubs. Replacement fan blades shall be
manufactured in such a fashion as to be interchangeable, without adverse impacts to
static balancing. The blades of the fans installed per ACC shall be made in such a way
that either all blades or blades in pair shall be interchangeable with each other.

f. Fans shall be capable of operating at 110% of their design operating speeds.

g. The inlet fan rings/ fan bells shall be fabricated from multi-segmented FRP. The
inlets to each fan shall be protected with a screen capable of preventing objects such as
local birds, entrained paper, plastic bags, and the like from being carried into the rotating
fan assemblies and also protect the space & all installations below the ACC platform in
case of fan or equipment failure.

The fan system installation, including inlet bell, shall result in fan tip clearances not to
exceed the performance and installation guidelines set forth by the fan manufacturer. The fan bell
discharge mouth shall be flushed with fan deck top metal sheeting.

h. The Fan characteristic performance curve shall relate static pressure, rate of flow,
blade pitch and fan input brake horsepower. Bidder to furnish the brake horsepower
at guaranteed condenser pressure point. The fan total static pressure shall include
pressure losses as per HEI.
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i. Blade pitch angle shall be indicated by the fan vendor.

j- Fan tip speed shall not exceed 60 m/s (12000 fpm).

k. The fan blade shall be statically balanced in accordance with DIN ISO 1940 to meet
the balancing grade G6.3.

I. The fan hub shall be dynamically balanced at speeds at least equal to operating speed
or statically balanced in accordance with DIN ISO 1940 to meet balancing grade G 6.3.

b. GEAR BOX:

a. The gearbox matched with the fan shall be of parallel vertical shaft helical gear type,
the design service factor or application factor shall not be less than 2.0 according to
the rotating speed on the motor nameplate rating.

b. Gearbox shall be designed as per AGMA.

c. The design life of gearbox under the condition of full load and total speed shall not be
less than 100,000 hours . Reverse fan rotation is not foreseen. All the bearings in the
gearbox shall be designed for a life of 100,000 hours.

d. Gearboxes shall be equipped with a means of simple access for filling and servicing of
lubricating oil.

e. There shall be provision of lube oil pump . The lubrication of the gear shall be ensured
over the entire speed range including wind milling of the fan.

f. Expected gear lubrication Qil temperature, initial grade of oil viscosity, any other
lubrication recommendation including filled in lubrication schedule shall be included in
the specification..

g. The gear box housing shall have provision for mounting of flanged mounted motor.
The motor end shaft of gear box shall be sized suitable for taking loads at starting and
operative conditions.

h. The fan end shaft shall be sized suitable for taking fan loads during starting and
operative conditions.

i. Calculation for Input/ Output shaft diameter and selection of bearing shall be
provided by supplier.
J. Input /Output shaft shall be parallel type.

k. The bearing-design shall incorporate seals to prevent the loss of lubricant and entry
of foreign materials.
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5 The shaft stresses shall not exceed the value given in AGMA standard 6001-C. The shaft
57 shall have key seats per ANSI -B17.1.
7z
. m.  Fan vibration sensor along with transmitters are required for vibration measurement and
13 control.
;@E
"g% n.  The gear box shall have Dust proof breather plug, low oil level switch, Lube oil sight
'z glass, Lube oil drain cock with drain hose connection, Fan reverse rotation backstop,
Ef Double oil shaft seals and dipstick assembly for oil level monitoring, lube oil sump
:‘f temperature measurement device, lube oil pressure switch, Fan & motor to gear box
Nt coupling.
<=
% Ef o. The transmission efficiency of the gearbox shall not be lower than 97% .
A it
Z 5; £ V. Condensate Storage tank (CST) and associated pipeline
S ;S 1. There shall be one number Condensate storage tank including connections for
Stz makeup water with condensate strainer, standpipe, manholes, nozzles connection,
L2l hand railing etc.
= E_J 2. The condensate tank shall be a horizontal cylindrical tank sized using the design
> n steam turbine flow rate, drains coming from drain pot, normal and emergency make-
ge? up and other connections. The condensate is to be drained out of the condensate
O HE collector and flows by gravity towards the condensate tank. List of connections shall
£s be finalized at the time of detailed engineering. The drain lines shall be designed and
: E routed to prevent drain condensate from flashing.
- 3. The condensate tank shall be mounted on a steel structure on higher elevation
(minimum 15m).
'EE
Er 4. Condensate collection tank material shall be as per ASTM A285 Gr. C or equivalent.
EE 5. Condensate tank shall be designed as per ASME Sec VIII, Div1.
o %LE 6. Corrosion allowance shall be as per HEI .
CE 4§A€-
I;> %E 7. Stand pipes with necessary instruments with water level gauges and isolation valves
% f'ﬁ shall be there for condensate storage tank.
£
¥ EE Vi. Piping, valves, Fittings and accessories
E% 1. Piping shall have inter connecting piping, drain piping, vent piping, condensate piping,
E E cooling water piping for fin cleaning. Bidder to provide detailed isometric drawings, pipe,
E E nozzle and valve schedule of all piping.
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2. The design, fabrication, assembly and testing of pipes, fittings, flanges, piping components
etc. shall generally conform to the requirements of ASME/ ANSI B 31.1.

3. Bidder shall consider Annexure-1V.4-7 while preparing the specification of piping, valves
and fittings

4. Valves shall be installed in accessible position otherwise suitable operating platform/valve
operating mechanisms shall be provided for access to the valves.

5. Wherever required for safety purpose, locking devices shall be furnished with the valves.

6. All piping shall be provided with vents at the highest point and drains at the lowest points.
The drain valves shall be provided with threaded plugs.

7. Suitable support, hanger, anchor, saddles, clamps etc. shall be provided for the piping
system. The entire piping system shall be effectively earthed.

8. Adequate provision for allowing smooth movement due to thermal expansion shall be
provided. Suitable slope shall be given in all pipelines towards drain point.

9. All drains and vents shall be provided with isolating valves.

10. Standard pipes, fittings and connecting pieces shall be acid pickled, neutralized,
passivated or blasted on the inside, cleaned (the abrasive material removed), primed on
the outside and fitted with end caps . The inside surface of the pipe material must be

minimum comply with the requirements of Rust Level C as per ISO 8501. This means a
steel surface from which scale has rusted away or can be scraped off but which has only
the initial signs of pitting visible to the naked eye.If the pipes, fittings and connecting
pieces are blasted, the quality of the inside surfaces must be at least Sa 2% or "very
thorough blasting" i.e scales, rust and coatings must be removed to the extent that
residual material on the surface of the steel remains visible only as a slight shadow as a
result of the discoloration produced by the pores.

Vii. Valves
The specification of valves shall be as per Annexure-IV.4-7.
viii. Air Evacuation package
1. Pumps shall be sized as per latest HEI .Each unit shall consist of 2x100% vacuum
pumps minimum 40SCFM (68m3/hr under standard condition i.e 760mm of Hg (abs) and

21.1 deg.C ) capacity at 1 inch (25.4mm) of Hg(a) for holding operation with all
accessories and instrumentation for condenser air evacuation.
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2. The capacity of each pump during Hogging shall not be less than 1050 SCFM (1784m3/h)
under standard condition (i.e 760mm of Hg (abs) and 21.1 deg.C) at 10 inch (254mm) of
Hg (abs).

3. One start up hogging vacuum pump per unit with capacity not be less than 1050 scfm
(1784 cu.m per hour) under standard condition (i.e 760mm of Hg (abs) and 21.1 deg.C) at
10 inch of Hg (abs) shall be considered in design.

4. All three pumps running together should be able to bring condenser pressure from
atmospheric pressure to 10 inch of Hg (abs) within 30 minutes.

iX. Condensate extraction pumps (Not in Bidder’s scope of Design)

3 x 50% capacity motor driven condensate extraction pumps for each unit along with all
accessories, drives, suction strainers, associated piping, and valves, flow elements with flow
transmitter and indicators, instrumentation and control etc. Including one number canister
drainage pump per station shall be provided. It will be located away from the condensate storage
tank (CST) of ACC.

X. Pipe racks, pipe trestles
The pipes in ACC area shall be routed on trestle at a height of about 8.0 m bottom of
steel(B.O.S.). The pipes routed above ground on trestles shall have minimum clearance of

8.0m bottom of steel(B.O.S.). At road crossings the minimum elevation shall be 11.5m for
transformer movement during movement. Final value will be provided during detailed

Xi. Access
1. General — Access refers to all stairways, platforms, ladders, manways, etc. to safely
access, inspect, maintain, and operate the ACC. Same shall be indicated by bidder in
respective GA drawings. Refere annexure IV.1-1 for design scope.
2. Recommended Access Type and Locations:
a. Design of Staircase and Elevator(04 Nos for 3Units) shall be in BHEL scope.

b. Grating platforms connecting the ACC cells and accessing the mechanical equipment.

c. Minimum 2m wide Walkway around the ACC perimeter at the tube-bundle condensate
collection level

d. Design of Access to steam duct rupture disc and any valve that may require manual
operation

e. Access to instrumentation and sensor locations, including all permanent and temporary
test wells or ports
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f. Hinged doorways with full seals for access to each end of a street.

g. Provision to be provided by Bidder for exit / access at fan deck for safety of personals to
work at peak temperatures (above 65 deg C) at the perimeter of ACC tube bundles walkway.

h. Rolling staircase for access to upper surfaces of tube bundles and cleaning spray nozzles.
Minimum access location are indicated above. Bidder to provide the list of access to be
required for smooth operation and maintenance during detail engineering.

Xii. Semi-Automatic Tube Cleaning system

Fin tube cleaning system shall be of semi-automatic type as per HEI. The fin tube bundles
shall be cleaned using high pressure water . Cleaning water shall be clarified water (refer
Annexure-lI-1 for expected clarified water analysis). Nozzles for cleaning shall be designed for
clarified water.

The complete system shall consist of high pressure pumps including electric motor, motor
control centre, local panel, safety valves, filters, pipes, valves and instrumentation etc.
necessary for reliable and safe operation of the system.

Design Requirements and Data

For each condenser street cleaning rig shall be provided on both side of the A-frame with the

provision of cleaning the both sides. The cleaning rig shall consist of vertical tube running along

the length of the tube bundle. Horizontal pipes with spray nozzles shall be connected to the

vertical tube to achieve full area of tube bundles and if movement of spray nozzles is required
then it shall be controlled using motor to achieve full area of tube bundles to be cleaned.

The rig shall be fitted with monorail and caster wheel in order to move the rig along the complete
length of Condenser Street. Cleaning can either be done during shutdown or during operation of the
ACC.

xiii. EXPANSION JOINTS
1. Metallic expansion joints are to be used for Main duct, risers, steam distribution manifold or
piping etc.
a. METALLIC EXPANSION JOINTS

The design, material, construction, manufacture, inspection, testing and performance of the
expansion joints shall comply with the currently applicable requirement of EJMA and all statutes,
regulations and safety codes. The bellow shall be hydraulically or roll formed from perfect cylinders
of single ply, 304 grade stainless steel. It shall have internal sleeves of the same material as the
bellows and installed with sufficient clearance to allow full rated deflection

b. Type test of Metallic Expansion joints
i. Following tests (Type tests) shall be carried out for metallic expansion joints as per
the procedures given in EJMA. Each type shall be witnessed by BHEL. For large
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size bellow (> 3500NB) the type test may be conducted on scaled down model.
a.  Life Cycle Test: the number of test cycles shall be minimum 10,000

cycles
b. Meridional yield-rupture testing
C. Squirm testing

ii. Forthe purpose of carrying out type tests; metallic bellows shall be grouped based
on the parameters as given below. The bellows conforming to same combination
of these parameters shall constitute one group. Type test shall be carried out on
one or more bellows (as required) for the successful completion of all the type tests
specified above.

(a)Material of bellow: Based on material of bellow, bellows shall be categorized
into three category namely Carbon steel, stainless steel (Eg. SS304, 316, 321etc.)
& High alloy steel (Eg. Inconel ).

(b) Profile of convolutions: Each profile shall be considered as separate category
(e.g. U profile, V profile & Lyra profile etc.).

(c) Dimension of bellows: Based on the size, the categories shall be as under:

1. Nominal diameter of metallic expansion joint up to and including
800mm NB.

2. Nominal diameter of metallic expansion joint greater than 800mm
NB up to & including 1600 NB.

3. Each size above 1600mm NB shall be a separate category.

(d)Design pressure: Based on the design pressure, bellows shall be categorized
as under:
1. Design pressure from full vacuum up to 5 kg / sq.cm (g).

2. Design pressure above 5 kg / sg.cm (g) and up to 10 kg / sq.cm
(9) with or without vacuum.
(e)Number of cycles
(f) For the life cycle test, the number of test cycles shall be minimum 10,000
cycles.

Xiv. Hangers and Supports

1. General

a. Design and manufacture of hangers / supports shall conform to requirements as
detailed in the Annexure 1V.4-7.

b. The bidder shall design and detail all piping hangers and supports, restraints, guides,
stops, snubbers, anchors, dampers etc. including pipe attachment, tie rods, clamps,
devices, structural attachments, pipe attachments etc. the bidder's design documents
( drawings and calculations) shall be submitted for BHEL/ Owner's review.

c. Hangers & supports/ restraint shall be designed such that they do not become
disengaged due to normal piping movements/ vibrations during operation.
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5 d. The axis of all supports shall be concentric with the neutral axis of the structural steel
gg members as far as possible. Eccentric attachment shall be made only with Owner's /
"z BHEL approval. Supports from brackets to steel framing, supports from bracing will
. normally not to be permitted.
EE e. Generally where horizontal piping movements exceeds 25mm, the hanger and
%% structural attachments shall be offset in the cold position in such a manner that the
— hanger rod is vertical in operating conditions.
25 f. Hanger/ supports/ anchor locations shall be indicated on the pipe layout/ isometric
32 drawings furnished by the bidder.
3 5¢
<oz
% mf XV. Supports and Attachments
QEg
Z 3t a. All hangers and supports shall be provided with suitable linkage to permit swing,
S “:;i adjustment during installation and subsequent readjustment. Adjustment facilities shall
2 :» be such as to minimise the use of temporary supports during installation and during
:gg cold pull procedure, if any.
5 Ev b. All sliding surfaces of supports and restraint shall have teflon lining on one surface
& Zb coming in contact with stainless steel lining on the other surface..
SR , : , -
8_;% c. All pipe hangers and supports shall be designed to carry the weight of the piping,
E fittings, thermal insulation, self-weight of the hanger assembly and medium transported
cE or test medium whichever is heavier.
" E d. NTPC specification as per Annexure- IV.4-7 shall be read in conjunction with above
requirement.
.
Efé XVi. Spring hangers
m% a. Constant load hangers shall generally be used when vertical displacement exceeds
i E,{g 40mm or where the supporting effort variation available exceeds 25%.
3 “”E b. Constant load hangers shall be of moment-coil spring counter balanced design.
E %& Variable spring hanger shall be of helical spring design. Spring hangers shall be
fcf constructed such that complete release of piping load is impossible in case of spring
7 EE misalignment or failure.
E£ c. Constant load hangers shall have a minimum field adjustment range of +15% of the
e load. The total travel for constant load hangers shall be design travel plus 20% but in
EF no case shall the difference between total travel and design travel be less than
EE 50mm. The supporting effort variation shall not exceed 3.5% throughout the travel
range of constant load hangers.
%E d. Variable spring hangers shall have supporting efforts variation of not more than 25%
£5 throughout the total travel range.
S
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2
%g e. All springs shall remain under compression throughout their operating regime and
£z never under tension.
7N

: f. Spring hangers shall have provision for locking the hangers in any position of the
E travel.
a[j g. Spring hangers shall be adjusted to the cold position before shipment and blocked in
Eg that position. The cold and hot position shall be clearly marked on the travel indicator
o z scales.

gj h. All spring hangers shall be locked before performing the pneumatic test. The locking

3% shall be removed before the line is placed under operation.
3¢
éi“ i. NTPC specification as per Annexure- IV.4-7 shall be read in conjunction with above
Z 23 requirement.
3
St xvii. Restraints and Anchors
nE:
E Eb All anchors shall be designed for direct rigid fastening to the structural steel member.
5 51 b. Anchors, guides and restraints shall be capable of withstanding the forces & moments
£ Z% due to thermal expansion and dynamic effect.
55
Otz

£ s Xviii. Thermal Insulation

Specification for thermal insulation for Heat conservation and/or personal protection shall conform to
the requirements as per Annexure 1V.4-9.

. Xix. DM Make-up lines with control valve and piping. (Design Not in the
B scope of Bidder )
EE DM water Make-up lines along with control valve and piping shall be in BHEL scope.
E o XX. Special tools and tackles
& %E Bidder shall suggest / design tools and tackle for erection of tube bundle at site.
% %
7 EE XXi. Structural steel work, walkways, intermediate landings, gratings and
“ﬁ% handrails and Ducts
cE/Ir
E F i. Bidder shall design bolted structures which includes fan deck structure, A-frame
EE structure, wind wall structure, partition between each cell etc. (Refer Annexure
IV.1-1 for detailed scope). Bidder shall inform the list of applicable standards for
. design, engineering and fabrication of structural steel.
Eg ii. All bolts, nuts and washers shall conform to the relevant national or international
3 standards.
S
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il All stairways and intermediate landings shall be fabricated as a complete unit and
shall include grating treads, landings, hangers, brackets, struts, clips, bracings etc. as
necessary along with structural steel framings. The usual span of gratings will not
generally exceed 1.5 meters. Handrails shall be provided on open sides of platforms,
stairways and walkways. Handrails shall be of standard weight steel pipe of flush
welded constructions, ground smooth using 32 mm nominal bore medium class pipe
provided with double rail, top rail about 1 meter above platform level and pipe posts
spaced not more than 1.5 meters apart.

iv. All factory fabricated structures shall have bolted field connections. Design shall be
done accordingly.

V. Material of construction Structural Steel (including embedded Steel) shall be straight,
sound, free from twists, cracks, flaw, laminations and all other defects. Structural
steel shall comprise of mild steel, medium strength steel and high tensile steel as
specified below. ASTM or International make for Structural steel are acceptable
subject to the following:

1. Specific steel making / refining processes and Testing requirements shall be as per
below:

a. Mild steel:

i. Rolled sections shall be of grade designation E250, Quality A/BR, Semi-killed/ killed
conforming to IS 2062. All steel plates shall be of grade designation E250, Quality BR
(fully killed), conforming to IS 2062 and shall pass the impact test value at room
temperature of 20deg C. Plates beyond 12mm thickness and up to 40mm thickness

shall be normalized rolled. Plates beyond 40mm thickness shall be vacuum
degassed & furnace normalised and shall also be 100% ultrasonically tested as per
ASTM —A578 level B-S2.

ii. Pipes shall conformto IS: 1161 (Hand rails only).

iii. Hollow (square and rectangular) steel sections shall be hot formed conforming to
1S:4923 and shall be of minimum Grade Yst 240. Minimum thickness of hollow
section shall be 4mm.

iv. Chequered plate shall conform to IS 3502 and shall be minimum 6 mm thick
excluding projection. Steel for chequered plate shall conform to grade E250A semi-
killed of IS: 2062 or equivalent grade conforming to ASTM & BS standards only

b. Medium and High Tensile steel:

i. Rolled Sections and plates shall be of grade designation E350 or higher, Quality
BO (Fully killed), conforming to IS 2062. Plates beyond 12mm thickness and up to
40mm thickness shall be normalized rolled. Plates beyond 40mm thickness shall
be vacuum degassed & furnace normalised and shall also be 100% ultrasonically
tested as per ASTM —A578 level BS2.
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VIIl. Quality Assurance, Testing and Inspection

GENERAL REQUIREMENTS OF QUALITY ASSURANCE

All materials, components and equipment covered under this specification shall be procured,
manufactured, erected, commissioned and tested at all the stages, as per a comprehensive
Quality Plan for manufacturing and field activities. Quality Plan shall be drawn up by the
manufacturer of equipment. Bidder to include all the checks/tests right from the material
procurement stage to final completion stage for all major items in respective equipment
procurement specification. (Blank format of Quality Plan is at Annexure IV.7-1 for reference).

1. Latest statutory/regulatory requirements wherever applicable shall be followed.

2. All gas cut weld edge preparations on alloy steels/stainless steels shall be examined by
MPI/DPT.

3. All non-destructive examination shall be performed in accordance with written procedures
(as per International standard). The NDT operator shall be qualified as per SNT-TC-IA (of
the American Society of non-destructive examination). NDT shall be recorded in a report
which includes details of procedure, equipment used, result evaluation, job data,
identification of personnel employed and details of co-relations the test report with the job.

4. UT shall be carried out for raw material thickness 240mm at plates, bars, forgings etc.
Major items to be covered in detail in Quality Plan are listed below along with minimum checks to
be covered.

1. DRAIN PUMPS
a. Material tests as per specification requirements.

b.  Dimensional check of all the component parts including surface finish, axial and radial
runout of shaft etc. during manufacture and assembly.

c.  Non-destructive examination as follows:
i.  Impeller/wear ring/ shaft sleeve/Casing/ diffuser: MPI/DPT.
ii. Shaft, Couplings and other active components: UT and DPT.
ii. Fabricated Pump components: Dye penetration test on weld.

INVENTORY NO.
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e. Dynamic balancing as per ISO-1940, Gr 6.3 of assembled rotor.

f. Performance test as per Hydraulic Institute Standards and approved data sheet over
entire operating range at rated speed, including vibration and noise measurement.

g. Type test of NPSH (R) of drain pump to be carried out and same shall be witnessed by
BHEL.

h. SITE TEST: Tests shall be carried out to ensure satisfactory parallel operation, vibration

and noise level tests shall also be performed.

2. FABRICATION OF PRESSURE PARTS (DUCT, ELBOW, CONDENSATE TANK & DRAIN
POT)

a. DPT/MPI on all welds shall be carried out as per ASME/equivalent agreed standard.

b. Edge preparation for welds to be carried out at site shall be checked by DPT/ magnetic
particle inspection method before dispatch.

c. All welds shall be visually examined. Radiographic examination of 10% of butt welds shall
be carried out as per ASME/equivalent agreed standard. Same shall be applied for site
welds.

d. In case of fabricated flanges, welds shall be checked by 100% radiographic/ ultrasonic and
100% magnetic particle inspection methods to ensure freedom from internal and surface
defects.

e. Plates greater than 40 mm thick shall be ultrasonically tested as per ASTM A 435 or
equivalent.

f. Drain pot and condensate tank shall be hydraulically tested at 1.3 times the design
pressure.

g. Hydraulic test of tanks to be carried out as per ASME Sec VIII Div1.
3. STRAINERS/FILTERS
a. Check for mesh size shall be carried out.

b. Suitable NDT shall be carried on body and cover to ensure freedom from defects as per
agreed norms.

c. Strainer body shall be subjected to hydraulic test at 1.3 times the design pressure.

d. Pressure drop tests shall be carried out at rated flow to demonstrate, pressure drop in
clean conditions, clogged conditions and filter characteristics.

INVENTORY NO.

Rev. n0.00 foraior A1
WORKED BY MUKESH 13.11.2021
TRt ASHISH
CHECKED BY GUPTA 12.11.2021




& ud g

SIGN & DATE

HXE/SK/2281

vy 5 upr )

SPECIFICATION

Page 34 of 50

SUPERSEDES
INVENTORY NO.

srfereR o T &

Al g e A

COPYRIGHT AND CONFIDENTIAL

The information on this documents is the property of Bharat Heavy Electrical Limited.
It must not be used directly or indirectly in any way detrimental to the interest of the company

IR

TF g

=@ o & & T geer wed 2 vafade i aefy § e g
querer =7 & Bt o avg A S B oAy ¥ RBe # g ar 7t

S

T T g

SIGN & DATE

4. RUPTURE DISC

a. Test certificates of raw material for disc and safety head shall be tested as per applicable
material standards and shall be tested for internal defects as per relevant code.

b. Burst testing of Disc shall be done as per approved drawing/ standard. (1 no. per lot)
5. EXPANSION BELLOW

a. Test certificates of raw material for end pipe and bellow shall be tested as per applicable
material standards and shall be tested for internal defects as per relevant code.

b. 100% DPT of longitudinal butt weld joints of bellow before forming and 100% DPT after
forming shall be done as per ASME Sec V.

c. All welds shall be subjected to 100% magnetic particle/dye penetrant check and butt welds
shall be subjected to 100% radiographic testing.

d. Hydraulic /Pneumatic pressure test as applicable shall be carried out on each pipe and
expansion bellow.

e. All the bellows subject to vacuum service shall be subject to vacuum test.
f.  Rubber expansion joints (if applicable) shall be tested as detailed in Annexure-1V.7-3.

g. The bellows shall be subjected to movement test to establish suitability to perform
satisfactorily in site conditions. During this test spring rate shall also be measured.

h. Type test (life cycle test, meridional yield rupture and squirm test) to be carried out on
prototype bellow as per EJMA.

6. PIPING
Piping system shall be tested as per the requirement specified in Annexure-1V.7-3.

7. TUBE BUNDLES
a. Test certificates of raw material for tube sheet, tubes, header, fins etc shall be tested as
per applicable material standards and shall be tested for internal defects as per relevant

code.

b. Finned tubes shall be dimensionally checked and tested as per approved drawing and
manufacture’s standard.
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c. Tube to tube sheet joint mock-up shall be done as per ASME Sec VIII Divi/approved drg.
d. 100% DPT Tube to tube sheet welding as per agreed norms.

e. 100% Air tightness test of tube bundles at a pressure of 1.1 times the design internal
pressure or vacuum drop test shall be conducted.

f.  100% DPT of Header pipe with tube sheet fit-up shall be done as per approved drawing.

8. FAN

a. Test certificates of raw material for hub, disc and blades shall be tested as per
applicable material standards and shall be tested for internal defects as per relevant code.

b. Blade track variation, tip clearance shall be checked as per approved drawing.

C. In case of fabrication of hub and blades by welding, the weld joint shall be 100% RT
tested as per agreed norms.

d. Type test of fan performance shall be carried out as per section IV.4.5.1.
e. Ultrasonic test shall be carried out on shaft material dia 240mm.
f.Moment weight (proof load) test on blades shall be checked.

g. Assembly fit-up and balancing shall be checked either at manufacturing shop or at site.

9. GEAR BOX

a. Test certificates of raw material for casing, pinion, input shaft, output shaft and gear
wheel shall be furnished as per applicable material standards.

b. Kerosene Leak test of Gear Box casing shall be done as per approved drg.

c. Heat Treatment of Gears, pinions and shaft shall be done as per manufacturer's
standard for checking the HT cycle verification, hardness, case hardening depth etc. to be
furnished.

d. Performance test at no load for smooth running, gear ratio, noise level etc. as per
procedure. Test of first Gear box shall be withessed by BHEL. Procedure of performance
testing is to be submitted to BHEL.

e. Gear box shall be tested for no load run test for 4 hours.
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10. SPRING ASSEMBLY (IF REQUIRED)

a. Static load testing of the springs shall be carried out and spring characteristics shall be
drawn and verified.

b. Surface defect test shall be carried out on all the springs after coiling and heat treatment.

c. Surface cleaning shall be checked prior to painting and check for thickness of painting
shall be carried out.

11. Hangers and Supports

Hanger and support shall be tested as per the requirement specified in Annexure-IV.7-3.
12. VALVES AND FLANGES
a. The testing of conventional valves shall be as per Annexure-IV.7-3.
b. Testing requirement for control valves shall be as per ANSI B 16.31.

c. Functional test on control valves shall include check for hysteresis, opening & closing time
and correct action on loss of supply. Functional test on stop valve shall include check for
stroking time, limit switch setting etc. These tests shall be carried out alongwith respective
actuators and accessories.

d. Type test for discharge coefficient, relieving capacity and pressure drop co-efficient as
applicable shall be carried out. Report of same shall be furnished.

e. Flanges shall be forged or made from single plates as far as possible. For flanges 50
mm and above in thickness ultrasonic testing shall be carried out on plates as per ASTM
A-435/ A 435 M-90. In case of forged flanges, ultrasonic testing shall be carried out as
per ASTM E-388.

f.  Flanges shall be completely stress relieved after welding in accordance with specified
codes.

g. In case of fabricated flanges, all welds shall be subjected to 100% radiographic
examination after rough machining. Sealing welds after back gouging and final run of
welded joints shall be subjected to magnetic particle dye penetrant examination.

13. Nuts, Bolts etc.

a. Bolts, nuts and other hardware shall comply with the requirements of relevant code and
shall bear manufacturer's trade mark and give identification as per IS standard or

INVENTORY NO.

equivalent.
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2z
gé Bolts and nuts of well-known manufacturer are only acceptable with manufacturer's test
>z certificates. However, in case supplier is not able to produce the manufacturer's test
. certificate, the same can be inspected only after satisfactory testing as per IS 1367 or
4 E equivalent international standard. For the purpose of these tests the inspecting officer shall
% select at random samples for each test out of each consignment of 1000 nos. or less and
ES instruct the supplier to carry out the tests in his presence. Cost of testing shall be borne by

the bidder.
14.  Fin Tube Cleaning System

The testing shall be carried out as per standard and proven practice of Bidder and same
shall be included in quality plan as per Annexure IV.7-1.

15. Thermal Insulation
The testing requirement shall as per Annexure 1V.7-3.

16. Inspection during fabrication and erection

All components / members/ items shall be checked for dimensional tolerances, alignment,
and orientation during fabrication and erection as per drg.

The tolerance on dimensions for fabrication and erection shall be as per standards IS 7215
/1S 12843 or equivalent.

All weld seams shall be subjected to magnetic particle examination. At least 10% of butt
welds shall be subjected to radiographic examination. Acceptance criteria of welds shall be
as per AWS D1.1

Care shall be taken in assembly of sections and correctness of alignment and fit up shall be
checked. Site welding shall be carried out as per the procedure approved by the Project
Manager.

Pneumatic test of ACC system including Duct system and Tube Bundle assembly for leak
tightness as per HEI to be carried out.

Testing and inspection shall be as per approved QP.
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IX. Documents / Information to be furnished with Technical Offer

INVENTORY NO.

1. Documents pertaining to PQR Qualifications

2. Signed and stamped copy of ‘Broad Scope for Design of ACC Component’ (Annexure IV.1-1)

3. Confirmation for Broad Scope of Supply (Annexure-1V.1-1)

4. Confirmation Schedule of Documents submission.(Annexure-XV-2)

5. Price bid format

6. Confirmation of Payment Terms

7. Confirmation for Terms and Conditions (Document HXE/SK/2282)

8. Deviation if any with cost of Deviation withdrawal.
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CIVIL

a. The Scope of Work: Structural

ACC is envisaged to be supported on circular hollow reinforced concrete (RC) columns
spaced at twice the spacing between Centreline of Fans in both directions. The fans are
supported on Structural Steel Truss above RC Columns i.e. from top of RC Column to fan
deck. The end one row of fan is supported on Structural steel framework as cantilever
structural steel truss supported arrangement and this may extend on both sides of ACC in
either direction depending upon number of fan modules in ACC of each Unit.

The detailed scope of work under structural engineering of ACC structure excluding the design
of RC columns and foundations shall be as follows:

(a) Structural analysis of ACC structure (A frame, fan deck, wind wall, partition etc) alongwith RC
columns complying to the technical requirements mentioned in Annexure-1. Bidder should provide
required inputs for design of RC Column and foundations.

(b) Design of ACC structure supported on RC columns (A frame, fan deck, wind wall, partition etc).
Rolled sections used in design shall conform to IS 808/492/1161. Optimised design meeting the
requirement of relevant codes and technical specification as per Annexure-1 shall be the
responsibility of bidder.

(c) Engineering drawings of ACC structure supported on RC columns (A frame, fan deck,
wind wall, partition etc). The drawings shall also include support detail of space
frame on RC column.

(d) Layout, GA and equipment loading detail for condensate tank supporting structure for
design of foundation by BHEL.

(e) Layout, GA and equipment (pipe etc.) loading detail for access platform for design of
structure and foundation by BHEL.

(f) Layout, GA, loading and support detail of duct supporting foundation and any other misc
equipment/ structure for design of foundation by BHEL.

(g) Design of all steel inserts/embedment plates for ACC supporting structure on top of RC
Columns, Duct supporting sliding/fixed arrangement on foundations, Duct supporting
structure, all equipment foundations, input for rain water down comers and pipe
supports along column, etc.
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(h) Drawing of all steel handrails, platforms, gratings/chequered plate as per specification &
functional requirements as approved in Mechanical/Electrical layout drawings for all
approaches at ACC fan deck, equipment, intermediate levels etc.

b. SUBMISSION:

Bidder has to submit the following documents/drawings for review and approval of BHEL:

(a) Design criteria which shall also include detailed load calculation of Dead load, Live load,
Equipment load, Wind Load, Earthquake load, thermal load, dynamic load, any other
applicable load and load combinations used for analysis and design.

(b)  Structural analysis document and analysis file in native format.

(c) Engineering drawings & design documents. Drawing shall be submitted in Autocad format
and also in pdf format. Design document shall be submitted in pdf.

(d) Drawing/ document indicating the member forces in RC columns for design of RC column

and foundation by BHEL

(e) Detailed drawings & design of Duct supporting arrangement from Turbine end to ACC top.
Sizing calculations for pits to drain out ACC ducts and thrust load calculations etc.

(f) Dynamic analysis checks of superstructure for fan operations to be provided for typical
ACC.
(9) Layout drawings of Beam Plan for the Structure, Stage Plan of Structure, Sectional

elevation of Supporting Steel Structure / RCC Structure, Plan & Elevation of ACC Duct
Supporting Structure, Plan & Elevation of Duct Evacuation Pit, Support on TG raft for Duct/
Hot Box.

(h) Design and drawing of ACC structural anchors/embedment & connections of fan deck
structure to top of RCC Column.

Any document/drawing not mentioned above but required for completion of work shall also be
furnished by the bidder. Part of design Specification (for EPC work) is attached and relevant part
may be referred.
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Xl. CONTROL & INSTRUMENTATION

1. GENERAL SPECIFICATIONS

AIR COOLED CONDENSOR (ACC) and its associated equipments shall be designed for safe
and efficient operation under all operating regimes in the Power Plant. The system shall be
designed as per HEI for Air cooled condensers.

All necessary instrumentation, field devices, Junction Box, cables etc. shall be provided by BHEL
to make the system complete.

Operation, Protection, Monitoring, control, alarm, etc. shall be implemented in BHEL supplied
Distributed Control system (DCS) based on logics and control philosophy provided by the
Consultant. All sequential, interlocks & protection shall be clearly brought out in the logic diagram
and write-up.

1.1 CONSULTANT SCOPE OF SUPPLY

Instruments list for ACC system
Hook up drawing of instruments/Sensors
Function write up of ACC
Detailed functional Logic for ACC
Drive list for ACC system
Design of LIRs/LIE for mounting of pressure transmitters and other
instruments
7. Cable schedule along with terminations.

oA WN

2. SYSTEM DESIGN
2.1 GENERAL

The work shall be consistent with modern power plant practices and shall be in compliance with all
applicable codes, standards, guides, statutory regulations and safety requirements in force.

2.2. REDUNDANCY CRITERIA OF SENSORS / INSTRUMENTS

Triple redundancy of sensors and transmitters shall be provided for critical control /Protection
applications. Double redundancy shall be provided for modulating control & interlock purpose of
equipment. Single sensor/transmitters for alarm & monitoring purpose.

Triple sensors shall be provided for Instruments required for auto starting of pumps or pump
tripping due to very low level of water.

INVENTORY NO.
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3.  SPECIFICATION OF FIELD INSTRUMENTS
3.1 GENERAL

Control valves and analyzers with HART protocol for maintenance, diagnostics and record keeping
are required.
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All Electronic Transmitters for measurement of flow, pressure, temperature, level etc. shall be
SMART type with HART protocol meeting functional redundancy, available and reliability.

Following minimum requirement of field instruments shall be fulfilled (whichever applicable):

1. Level Transmitters / Pressure transmitters/flow transmitters etc. for Alarms / Interlocks
/Protection.

A

Pressure Transmitters at inlet, outlet of individual pumps and discharge header of pumps for

protection and auto start / stop & alarms and pressure gauge at outlet of individual pumps.

Level Transmitters for sump/tank level high/normal/ low/very low interlocks.

Pressure gauges and temperature gauges in Tanks as per requirement.

Differential pressure transmitters with integrated indicator display across the filters/strainers.

Tapping points/test points shall be provided.

All RTDs shall be Duplex and 4 wire.

Temperature Transmitters (including Junction Box) for all temperature measuring

instruments except temperature Gauges.

Vibration sensor along with transmitter for protection from vibration of fan/motor/ gearbox.

Pressure Transmitter/switch (as applicable) and Temperature transmitter/switch (as
applicable) for FAN gear box oil parameters measurement.

10. For measurement of Condenser / Hotwell level, LP Heaters level and Deaerator level

Guided Radar type level transmitters shall be provided.

11. For protection of Motor Winding of Fans, temperature switches shall be provided in Motor

winding and shall be integrated to MCC. From MCC, Motor trip feedback signal shall be

taken to BHEL DCS. If RTDs are used for monitoring Motor winding temperature, then

temperature transmitters are to be provided along with RTDs by bidder for indication in
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DCS.

12. For Back Pressure & Steam Temperature Measurement, Atleast 3 Pressure Transmitters &
3 Temperature Transmitters shall be provided.

13. Condensate temperature in the condensate tank: At least two temperature element should
be installed below the lowest operating condensate level.

14. Condensate temperature in the condensate headers: At least one temperature element
should be installed in each condensate header.

15. Temperature of the non- condensables: At least one temperature element should be
installed in each air removal line per row.

16. Inlet air temperature: At least one temperature element should be installed in the air inlet
stream of the ACC and shielded from solar radiation.

17. Fan speed for VFD: Fan motor speed status shall be monitored for each individual fan via
feedback from the Motor Control Centre in case of VFD supplied Fan system.
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18. Valve positions of automated valves: The valve position of each automated valve within the
ACC should be monitored via the limit switches or valve positioners. Regulating valve shall be
provided with position transmitter.

19. 2 nos. specific conductivity analyzer/transmitter in condensate storage tank are required.

4. INSTRUMENTATION — TAPPING POINTS AND PROCESS CONNECTION:

All transmitters, switches etc. shall be suitable grouped together and mounted inside Local
Instrument Racks (LIRs) or Local Instrument Enclosures (LIEs). LIRs/LIEs complete with all
fittings, mountings and accessories etc. are to be designed for procurement by BHEL.

For skid mounted instruments and instruments integral to equipments, process connection and
piping can be in line with standard and proven practice.

All transmitters, switches/guages etc. shall be suitably grouped together and mounted inside:-
(i)Local Instrument Racks for pressure transmitters/gauges.

(ii) Enclosures (with suitable protection class) for Temperature transmitters.

The necessary root valves, impulse piping, drain cocks, gauge zeroing cocks, valve manifolds
and all other accessories required for mounting/erection of all local field instruments shall be
provided in hook up drawings.

For pressure > 40 bar impulse pipe 2 “ NB with weld connection shall be used and two isolating
valves shall be provided for pressure /Level measurements above 40 Kg/sg.cm.

For pressure < 40 bar impulse tube 2" OD SS-316 with double compression SS-316 fittings shall
be used.

5. DOCUMENTATION

The following drawings/ documents/information for the ACC system and its associated accessories
are required as a minimum;

a) Preparation of basic logic / loop diagrams, Drive list, instrument list, write ups by the OEM’s for
ACC system. Sample Instrument list is attached at the end of the chapter. Consultant to furnish the
instrument details as per sample instrument list.

b) Detailed drawings of Process connection and piping, Control valves, FAN control etc.

c) Design philosophy, Control write-up of C&l systems.

d) Suggested Closed Loop and Open Loop Control Diagrams along with write-up.

e) List of Recommended, Start-up and Commissioning spares.

f) P&ID of ACC and its auxiliary system.

g) VFD interface with DCS (if applicable)

h) Instruments and stub details for PG test

i) hook up diagram/mounting details of vibration transmitters, level transmitters, pressure
transmitters, etc.

j) Junction Box list, wiring diagram of instruments up to junction box with terminations.

k) Cable schedule.
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55 XIl. Layout and safety considerations
) a. Layout Considerations
i. General

a. The constraint and details of area for layout for ACC is as per Annexure-1V.3-2. The location
of various facilities/ buildings as marked on this drawing is only tentative and the exact
location shall be finalised during the detailed engineering stage.

b. The finished floor level at ground level of the TG building shall be designated at EL.0.0M and
shall be 500mm above the finished ground level (FGL) off-site area. The finished floor level
for various areas / facilities shall be as follows :-

i. FFL of Main Plant Building El.. 0.00M
ii. Top of paving for Transformer Yard and ACC area El. (-)0.10M
iil. FFL of offsite buildings 500 mm above FGL of respective area.

c. The pipes in ACC area shall be routed on trestle at a height of about 8.0m bottom of steel
(B.O.S.). The pipes/ cables routed over ground on trestles shall have minimum clearance of
8.0 m bottom of steel (B.O.S.) at road crossing. For cables/pipes routing of the system
engineered by Purchaser/ Owner, space provision in bridges, trestle/cable conduit may be
required and these shall be finalised during detailed engineering stage. Structural steel above
concrete pedestals and pipe racks to maintain the requisite pipe elevation and slope are to be
provided by bidder as per requirement.

ii. Equipment Layout
While developing the layouts, bidder must give due considerations to the following
requirements:
a. All equipment except, drain tank/pot shall be placed in an open shed.

b. Adequate numbers of stairs (minimum width 1200mm) and platforms shall be provided at
suitable locations to provide easy & effective approach to various equipment, valves and
any other equipment requiring manual operation or maintenance during plant running.

c. Clear headroom of 2.5 m are to be maintained during pipe, cable routings. Clear walkways
in congested areas are to be maintained.

d. Insulation of equipments/ piping for personnel protection are to be provided if the
temperature exceeds 60 deg C.

e. A clear passage (walkway) of about 2000 mm width shall be provided from one end to the
other end.

f. Bidder's shall prepare the detailed layout indicating the location of all major equipments.
The layout shall be furnished along with the bids submitted by the bidder.

b. Safety Requirements

i.  The layout of various equipment shall permit sufficient lay down area for all the parts/
components to enable carrying out maintenance and overhauling operations without any
restrictions and without any hindrance to the operating personnel of other units.
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Eg i. Provision of handling arrangement of equipment by suitable capacity mono-rail crane for
Eg carrying out maintenance and overhauling shall be considered while developing the layout.
"z ii.  Corrosion protection measures for structural steel members against aggressive ground
. condition and environment shall be provided, if required.
4 E iv.  Suitable guards shall be provided for protection of personnel on all exposed rotating and/or
% moving machine parts. All such guards shall be designed for easy installation and removal for
ES maintenance purpose.
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XIIl. Erection and Commissioning

Limited supervision of Erection and commissioning shall be provided as mentioned in additional

engineering services.

a. Facilities to be provided

i. Facilities to be provided by BHEL for the Supervising Engineers during erection &
commissioning and PG testing- Free furnished Bachelor accommodation will be provided by
BHEL for four Supervising engineers at their Colony / Guest House being built at site. BHEL
shall also provide Vehicle for movement of Supervising engineers free of any charges. Any
facility required over and above shall have to be arranged by the supplier within their quoted

price.
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XIV. System Cleaning and Flushing

i. The ACC shall be cleaned in the following manner

ACC

Step 1

Cleaning by pigging using
compressed air or air blowing or
water

addition

Step 2 : Flushing with water before steam

Step 3: Steam cleaning

Successful bidder shall
commissioning manual.

include flushing scheme and flushing procedure in their
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XV. Field Quality Requirement during Erection, commissioning, Start-up,
Trial operation and Performance Tests

a. Erection

The bidder shall submit to the BHEL/ Owner field welding schedule for field welding activities.
The field welding schedule shall be submitted to the Purchaser/Owner along with all supporting
procedures, like welding procedures, heat treatment procedures, NDT procedures etc.,

b. Commissioning

Commissioning of the power plant will be carried out stepwise. Before starting test runs, with the
entire plant the individual systems with their components must be tested and commissioned
carefully.

All necessary commissioning steps are to be performed according to the corresponding
commissioning procedure which is to be prepared in advance. The results of these
commissioning activities are to be documented properly too.

Bidder shall prepare a comprehensive commissioning program for the system including
commissioning instructions, commissioning checklists, logic diagrams etc. All pre-
commissioning tests &activities as required for successful running of the equipment or as
mentioned in the technical specification elsewhere shall be documents properly.

The system specific commissioning programmes shall include

1.0 System inspection

2.0 Cleaning

3.0 Pressure test/ leak test

4.0 Electrical commissioning activities

5.0 Interlock checks

6.0 Components test

7.0 System specific process test as per approved commissioning procedure

8.0 Records of commissioning results and handed over to the purchaser/ Owner.
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x XVI. Services
58 a. Other Services : 3-D modeling

All the plant layouts shall be made in computerised 3D modelling system. Contractor shall
progressively provide an integrated, intelligent and editable 3-D model of entire ACC
package scope made using rule-based, data centric 3D Design software that should accept
3D data from heterogeneous systems with equipment drawings attached to the respective
equipment / systems in the 3D model. BHEL shall inform the details of software to be used
for 3-D modelling at detailed engineering.

BHEL shall be using IPDS which is based on Intergraph’s Smart Plant using SPPID, SPEL,
SPI, SP Foundation, SP 3D etc with the capability of importing models from source like PDS,
PDMS, Plant Space, Micro Station, AutoCAD, CADWorx, CAESAR II, SAT, IFC, XMpLant, i-
model. The model of ACC and ACC engineering data will be required to be integrated with
BHEL data. A brief write-up on file format compatibility with IPDS is attached at Annexure-
XIV.2-1.

b. Optional Sevices
i. Training (optional)
The scope of service shall include a training module covering the areas of Product design,
Engineering, manufacturing and O&M/ trouble shooting.
Such training should cover the following areas as a minimum in order to enable these
personnel to individually take the responsibility in a manner acceptable to the purchaser and
Owner.

The scope of services under training shall be for min. 50 mandays. For example training given to
10 persons for 5 days shall be be cnsidered as 50 mandays of training.

Training schedule shall be finalized based on the Bidder's proposal within two (2) months from
placement of award.

ii. E-learning package (optional)
Bidder to furnish E-learning package for complete ACC along with vacuum pump, drain pump
as per annexure XIV.3-1
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XVII. List of Annexure to this specification
1. General

a. Annexure-ll-1 Project Information
2. Mechanical

a. Annexure-IV.1-1 Broad Scope fo design
b. Annexure-IV.3-1 HBD at design back pressure
c. Annexure-1V.3-2 Layout and Constraints
d. Annexure-1V.3-3 Suggestive P&ID
e. Annexure-1V.3-4 Input Data at 60% BMCR condition
f.  Annexure-1V.3-6 Design Data sheet
g. Annexure-IV.3-7 Input Data at HP-LP bypass condition
h.  Annexure-1V.4-1 Terminal point: Hot Box
i.  Annexure-IV.4-7 Specification for Pipe, Fittings and Valves
j. Annexure-1V.4-9 Specification for Thermal Insulation
k. Annexure-IV.4-10 Allowable forces and moments
l.  Annexure-1V.7-2 Field Quality plan for structural steel
m. Annexure-1V.7-3 Quality Assurance of Valves, Hanger, Thermal Insulation and
Piping system
n. Annexure-1V.7-5 Quality Assurance of Drain pumps
0. Annexure-1V.8-2 Instrument Air Format
p. Annexure-IV.8-3  Cooling Water Requirement
g. Annexure-IV.8-4  Condenser data sheet
r.  Annexure-IV.10-1 List of MDL documents
3. Electrical

a. Annexure-V.1-2 Electrical Load List formats
b. Annexure-V.1-4 Specification for Motors
4. Civil
i.  Annexure-VII-1 NTPC specification for Civil Works
5.  Other Services

i. Annexure-XIV.2-1 File Format Compatibility with IPDS
i.  Annexure-XIV.3-1 E-Learning Module

6. Erection Guidelines
i Annexure- XV-2 Document schedule
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PATRATU STPS EXPANSION PHASE-I (3X800 MW)
1.00.00 BACKGROUND
A Memorandum of Agreement (MDA) has been entered on 2907.2015 amongst
Govt of Jharkhand (GoJ), Jharkhand Ura Vikash Nigam Limited JUVNL),
Jharkhand UrpaUtpadan Nigam Limited (JUUNL), Jharkhand BijliVitaran Nigam
Limited JBVNL) and NTPC Limited to form a Joint Venture Company of NTPC
Limted& JBVNL for transfer of Patratu Themrmal Power Station (PTPS) located in
Ramgarh District of Jharkhand State o the proposed JV Company for Performance
Improvement of existing capacity & 4000 MW Capacity expansion of PTPS.
Further to signing of JV agreementon 29.07.2015 a JointVenture Company namely
Patratu Vidyut Utpadan Nigam Limited (PVUNL) has been incorporated amongst
GoJ, JUVNL, JBVNL and NTPC Ld. on 15102015 The Performance Improvement
of existing capacity and 4000 MW Capacity expansion of Patratu STPS will be
implemented by the JV Company (JVC). The configuration of expansion of 4000 MW
shall consistof 5units of 800 MW t© be implemented in two phases; Phase-: 3800
MWV and Phase-Il: 2x800 M.
The present proposal is for Patratu STPS Phase-l (3x830 MN). The project is
envisaged to be commissioned during Xl Plan period.
2.00.00 CAPACITY
Patratu STPS Phase-: 3x800 MW - Present proposal
3.00.00 MODE OF OPERATION
Base Load
4.00.00 LOCATION AND APPROACH
4.01.00 Patratu Thermal Power station (PTPS) is located just outside the coal belt of South
Karanpura in Ramgarh District of Jharkhand State. The nearest Railway Station is
Patratu which is ata distance of about 4 km on Barkakhana -Barwadih Railway line.
40200 The latitudes and longitudes of the site are as follows:
Corner name Latitude Longitude
Top Comer 233860 N 85 17 51.5'E
Bottom Comer 23 38125 N 8517 27" E
LeftComer 23 38°225'N 8517106 'E
RightComer 233840 N 851757 E
40300 Airport
The nearestcommercial airportis Ranchi atabout 45km by road.
EPC PACKAGE FOR TECHNICAL SPECIFICATION SUB-SECTION-IB PAGE
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5.00.00

6.00.00

A copy of Vicinity plan of the projectsite is placed at Annexure - 1.

LAND

The total land © be transferred  JV Company is 1859 acres. Out of 1859 acre,
about 1234 acres of land has been envisaged for Plant Ash pond and Land on
railnay track of the for Phase- (800 MW). The balance 625 acre of land shall be
transferred during commencement of Phase-ll (2x800 MN).

WATER

The make-up water for PSTPS is to be met from Patatu Dam on Nalkari River
(capacity 99 MCMii.e. 110 Cusecs). About 52 34 Cusecs of water will be available at
90% dependable monsoon flow after considering evaporation loss.

GoJ JUVNL owns and controls water of Patratu Dam. GoJ JUUNL supplies water
PTPS and t the other entities in the vicinity from this water reservoir. JUVNL had
entered in agreements with these other entities for supply of water from water
reservoir. JUVNL shall revisitthese agreements t meetthe requirementof water for
expansion projects, if required.

Make up water requirement of PSTPS, Phased (X800 MW) would be about 27
Cusecs with "Air Cooled Condenser” based power plant GoJ shall provide the
required water from the existing reservoir to the JV Company.

The JVC shall be responsible for the water supply arrangement starting at the
downstream of intake chamber from where water supply commences for the Station.
Ownership of the entire water supply system and related plant and equipment,
including the water treatment plant shall be that of the JVC and after the asset
transfer, the JVC shall maintain, take care and use the same. The additional facility
including addition of plant equipment etc. for enhanced requirement (f any) and
drawl of water shall be the responsibility of JVC and to be arranged by the JVC at
their own cost
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12.00.00

13.00.00

1301.00

130200
130300

System for the project would be taken up with them for planning and execution of
transmission system modalities as Inter-State System or ISTS System.

Considering overall capacity of the projectas 4000 MW, 765KV step-up system has
been envisaged. Two DAC 765KV line, one each t© New Ranchi (Bero) and Gaya
has been envisaged. This would also form part of 765 kV transmission corridor
connecting Ranchi to Gaya. These lines can be used t evacuate power t the
Eastem Region ISTS as well as © Jharkhand State. In view of above, provision of
four nos. of 765kV outgoing Line bays has been keptin the new 765kV generation
switchyard.

The issue of power evacuation of the proposed project shall be taken up with
appropriate Transmission Utility (STU or CTU) as per regulatory provision, based on
allocation of power.

METEOROLOGICAL DATA

The meteorological data from nearestobservatory is placed at Annexure-Il.
PLANT WATER SCHEME

The Plantwater scheme is described below

Equipment Cooling Water (ECW) System (Unit Auxiliaries)

The plant auxiliaries of Steam Generator and Turbine Generator shall be cooled by
Demineralized (DM) water in a closed circuit The primary circuit DMwater shall be
cooled through plate type heat exchangers by Circulating Water tapped from ACW
system in a secondary circuit The station auxiliaries such as Air compressors,
Compressors of ash handling plant, compressor of mill rejectsystem etc. shall also
be cooled by Demineralized (DM) water in a closed circuit.The hotsecondary circuit
cooling water shall be cooled in the cooling towers and shall be retumed back to the
system. Itis proposed t provide independentprimary cooling water circuit for Steam
Generator & auxiliaries and TG &its auxiliaries.

Not used
Other Miscellaneous Water Systems

@)The drinking water requirement of the plant shall be provided from water
treatmentplant

®) Steam Cycle make-up water, makeup t the primary circuit of ECW (unit
auxiliaries) system, boiler fill water shall be provided from demineralizing
plant

(©  The quality of RawWater & DM Water is enclosed with this sub-
section as Annexure-lIl.

d) Effluent from various areas in TG & SG system shall be collected in
respective pits in their areas and pumped t© a common terminal point as
shown in plantwater scheme.
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14.00.00 CRITERIA°. FOR EARTHQUAKE RESISTANT DESIGN OF
STRUCTURES AND EQUIPMENT

All power plant structures and equipment, including plantauxiliary structures and
equipmentshall be designed for seismic forces as given in Part-B of this section.

15.00.00 CRITERIA FOR WIND RESISTANT DESIGN OF STRUCTURES AND
EQUIPMENT

All structures and equipment of the power plant including plant auxiliary
structures and equipment, shall be designed for wind forces as given as given in
Part-B of this section.
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ANNEXURE-III
RAW WATER ANALYSIS
S.No Constituent As mg/l
1 Calcium CaCO3 105
2 Magnesium CaCOs 81
3 Sodium CaCO03 70
4 Potassium CaCOs 7
Total cations CaCOs 263
5 M- Alkalinity CaCOs 180
6 P- Alkalinity CaCOs 0
7 Chloride CaCOs 60
8 Sulphate CaCOs 23
Total Anions CaCOs 263
9 Total Silica, Reactive SiO2 17
Silica, Reactive 15
Silica, Colloidal 2
10 Iron (Total) Fe 0.5
11 pH - 7.0-7.8
12 Turbidity NTU 100
13 Total dissolved solids 350-400
14 Temperature Deg C 20-35
15. TOC 193
16. BOD 8
17. COoD 14
PATRATU SUPER THERMAL POWER TECHNICAL SPECIFICATION SUB-SECTION-IB PAGE
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ANNEXURE-III

THE MINIMUM QUALITY OF DM WATER TO BE CONSIDERED FOR
MAKE-UP WATER

Sl.No. Characteristics Value

1. Silica (IVax.) QO2ppm as Sio2

2 Iron as Fe Nil

3 Total hardness Nil

4 pH value 68-7.2

5 Conductivity Notmore than Q Tmicro mho£m

excluding the effects of free CO2
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Expected Clarified Water Analysis

S.No. Constituent As mg/|
1.0 Calcium CaCo3 145.5
2.0 Magnesium CaCo3 81
3.0 Sodium CaCo3 70
4.0 Potassium CaCos3 7
5.0 Total Cations CaCO3 303.5
6.0 M-Alkalinity CaCos3 186.2
7.0 P-Alkalinity CaCos3 0
8.0 Chloride CaCos3 94.3
9.0 Sulphate CaCos3 54.5
10.0 Total Anions CaCO3 303.5
11.0 Silica (Reactive) Si02 15
12.0 Silica (Colloidal) Si02 2
13.0 Iron (Total) Fe 0.3
14.0 pH Value - 7.0-7.8
15.0 Turbidity NTU 10
16.0 Total Suspended Solids 10
17.0 Total Dissolved Solids 439
18.0 Organics(As per KMnO4 method) 0.05




BROAD SCOPE FOR DESIGN OF ACC COMPONENTS

ANNEXURE-IV.1-1

Sizing / Selection/| Detail Engineering( GA| .
SL.Nol it | L th / Analvsis/ Datasheet Manufacturing Procurement R K
-Nopitems nputtorother alysis/ Datashee /Fabrication document, |documents/specification emarks
component etc)
1/Bundles
1.1|SRC Tube bundles BIDDER BIDDER BIDDER BIDDER
2|Steel Structure
2.1|A-Frame Structure BIDDER BIDDER BHEL BHEL
22 Fan DeckStructure including complete space BIDDER BIDDER BHEL BHEL
frame resting over RCC columns
2.3[Staircase & Elevator BHEL BHEL BHEL BHEL P be e rom AL
2.4|Access Platform & Structure BIDDER BHEL BHEL BHEL
25 Anchorage and concrete embedded Plates for BIDDER BIDDER BHEL BIDDER
ACC column
2.6|Condensate tank supporting Steel structure BIDDER BHEL BHEL BHEL ;?I:GDSFV;” be given by
2.7|Partition between cell (Isolation Sheet) BIDDER BIDDER BHEL BIDDER
2.8|support steel structure for risers BIDDER BIDDER BHEL BHEL
2.9|Windwall around ACC periphery BIDDER BIDDER BHEL BHEL
2.10|Fan Bridge BIDDER BIDDER BHEL BHEL
3|Fan Drive
3.1|Fan Stack/Bell BIDDER BIDDER BHEL BIDDER
3.2|Fan Screens / Guard BIDDER BIDDER BHEL NA
3.3|Fan BIDDER NA NA BIDDER
3.4|Gearbox BIDDER NA NA BIDDER
3.5|Motor BIDDER NA NA BIDDER
4|Ducting and Ducting auxiliaries
4.1|Main Steam Duct (Including Risers) BIDDER BIDDER BHEL NA
4.2|Steam Distribution Manifold BIDDER BIDDER BHEL NA
4.3|Condensate Manifolds BIDDER BIDDER BHEL NA
m Steam Balancing Line (from steam duct to BIDDER BIDDER BHEL NA
Cond. Tank)
4.5|Blank Plate (for air tightness test) BIDDER BIDDER BHEL NA
4.6|Expansion Bellows BIDDER NA NA BIDDER
4.7|Rupture Disc BIDDER NA NA BIDDER
4.8| Isolating Valves BIDDER NA NA BIDDER
4.9|Steam Duct support saddles BIDDER BIDDER BHEL NA
D h
a1 uct s_ystem angers and support, snubbers, BIDDER BIDDER NA BIDDER
restraints




4.11|Concrete duct supports BIDDER BHEL BHEL NA
4.12|Embedments for Duct support BIDDER BIDDER BHEL NA
5|Piping and piping auxiliaries
5.1/Condensate piping
511 From ACC Condensate Collecting lines to BIDDER BIDDER BHEL BIDDER BOQ to be furnished by
Condensate tank BIDDER
5.1.2|From Drain Pot to Condensate Tank BIDDER BIDDER BHEL BIDDER
5.1.3|From Hotbox to Drain Pot BIDDER BIDDER BHEL BIDDER
514 From Condensate Tank to Condensate BHEL BHEL BHEL BHEL
Pumps
5.1.5|From Duct to drain pot BIDDER BIDDER BHEL BIDDER
5.1.6|Pipe rack Structure BIDDER BHEL BHEL NA
5.1.7|Pipe support BIDDER BIDDER BHEL NA
5.1.8|Pipe rack layout BIDDER BHEL BHEL BHEL
5.2|Air Evacuation Piping
521 Fror.n ACC Air take off line to Vacuum BIDDER BIDDER BHEL BIDDER
Equipment
5.3|Cleaning water piping BIDDER BIDDER BHEL BIDDER
5.4|CW/ACW piping in ACC area BIDDER BIDDER BHEL BHEL Terminal point will be near
ACC area. Final location will
5.5|Instrument Air piping BIDDER BIDDER BHEL BHEL be informed during detailed
engineering
5.6|Process Valves
5.6.1/On Condensate piping (if any) BIDDER NA NA BIDDER
5.6.2]On Air Extraction piping (if any) BIDDER NA NA BIDDER
5.6.3Jon Cleaning water piping BIDDER NA NA BIDDER
5.6.4Jon CW/ACW piping BIDDER BIDDER BHEL BHEL
5.6.5|on Instrument Air piping BIDDER BIDDER BHEL BHEL
6| Auxiliaries
6.1|Tank
6.1.1|/Condensate Tank BIDDER BIDDER BHEL NA
6.1.2(Drain Tank BIDDER BIDDER BHEL NA
6.1.3|Condensate deaerator BIDDER BIDDER BHEL NA
6.1.4|Stand pipes of condensate tank BIDDER BHEL BHEL NA
6.1.5|Stand pipes of Drain Tank BIDDER BHEL BHEL NA
6.1.6|instruments and valves on stand pipes BIDDER NA NA BIDDER
6.2| Air Evacuation Package
6.2.1|Hogging Vacuum Pump BIDDER NA NA BHEL




6.2.2|Holding Vacuum Pump BIDDER NA NA BHEL
6.3|Hoist
6.3.1|{Manual Lifting Hoist on each street BIDDER BHEL NA BHEL
6.3.2|Electrical Hoist on Fan deck BIDDER BHEL NA BHEL ;"‘V‘;‘l‘t arrangement for X
andling arrangement to be
6.3.3|EOT for vacuum pump and hogger BIDDER BHEL NA BHEL provided by bidder
6.3.4|EQT/HOT for Drain pump BIDDER BHEL NA BHEL
6.4|Pump
6.4.1{Drain Pump BIDDER BHEL BHEL BIDDER
6.5|Insulation
Th | Insulation for hi i
651 ermal Insulation for .eat conservation BIDDER BIDDER NA BIDDER
and/or personnal protection.
6.6|Cleaning system BIDDER BIDDER NA BIDDER
All Equipment concrete foundations like
vacuu'm pump, dra|r.1 tank, con('iensate tank, BIDDER BHEL BHEL BHEL
cleaning pump, drain pump, pipe supports
etc.
Structure Embedments, insert plates for all
8| pipings(condensate piping, drain piping, BIDDER BHEL BHEL BHEL
cleaning piping, vacuum pump piping etc) _ _
o|Electrical BHEL BHEL BHEL BHEL Load list (tentative) to be
furnished bv BIDDER
9.1|Electrical Cable trays BHEL BHEL BHEL BHEL
10|Control & Instrumentation BIDDER BIDDER NA BHEL For detail refer C&
specification
11|RCC Structure - - .
11.1|ACC Columns and Foundation BHEL BHEL BHEL BHEL Bidder to furnish design

inouts




Input Data at Guaranteed Back Pressure, VWO 3% Make-up
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Steam Flow from LP Exhaust (T/Hr)
Steam Dryness fraction LP exhaust
Steam Enthalpy at LP Exhaust (Kcal/Kg)
Steam Flow from TDBFP (T/Hr)

Steam Dryness fraction TDBFP

Steam Enthalpy at TDBFP (Kcal/Kg)
Steam Flow from Vents (T/Hr)

Steam Enthalpy at Vents (Kcal/Kg)
Design Steam Flow (T/Hr)

. Steam Flow with 5% Margin(on design steam flow) (T/Hr)
. Condenser Back Pressure (mm Hg)(abs)

. Ambient Air Temperature (Deg C)

. Worst Ambient Air Temperature (Deg C)

. Drains Flow to Drain Pot (T/hr)

. Average enthalpy of Drains (Kcal/Kg)

. Temperature of condensate in CST (Deg C)

. Site elevation from MSL (m)

. Design Temperature(steam side) (Deg C)

. Design Pressure (Internal) (Bars)(g)

. CW inlet temperature for Heat exchanger of vacuum pump (Deg C) :
. Noise Limit (dB)

. Basic wind speed (m/sec)

. PG Test code

. Pressure drop across Hotbox (mbar)

Annexure-IV.3-1

1377.594
0.929
583.8
166.422
0.952
597.1
1.981
749.2
1545.997
1623.296
160

38

45
130.784
65.155
59.2

375

121

0.5 & full vacuum
36

85

39
ASME PTC 30.1
5.33
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166.422 T/hr
597.1Kcal/kg
X=0.952

...... X

1751.356

592

<

—_—

Walter

-

65.155Kcal/kg
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NOTES:-

1. POWER HOUSE BUILDING ROOF

2. TENTATIVELY FIRST ROW OF ACC(RCC) COLUMNS ARE CONSIDERD AT 30 M FROM A-ROW CENTER LINE OF POWER HOUSE .HOW EVER ACC FAN DECK STRUCTURE MAY EXTEND AS CANTILEVER TOWARDS A-ROW OF POWER
HOUSE OVER TRANSFORMERS.
3. ACC (RCC) COLUMNS CAN BE PLACED IN BETWEEN GENERATOR / STATION TRANSFORMER. IT IS CONSIDERD THAT CENTER LINE SPACING OF RCC COLUMNS ALONG A-ROW OF POWER HOUSE SHELL BE MINIMUN 25.6 M. SPACING
BETWEEN FIRST AND SECOND ROW OF RCC COLUMNS IN TRANSVERSE DIRECTION SHALL BE MINIMUM 25.0 M. DRAWING IS MADE USING 30.0M PITCH BETWEEN COLUMNS, HOWEVER PITCHING WILL BE MODIFIED BASED ON ACC
VENDOR DESIGN DURING DETAIL ENGINEERING. BIDDER CAN KEEP SPACING OF COLUMNS NEXT TO SECOND ROW AS PER ACC REQUIREMENT.

4. GANTRY FOR CON!]

ACCLAYOUT & STRI

6.STEAM DISTRUBUTION H

5 ARRANGEM!

TRANSFORMERS .TH

ELEVATION IS 39M APPROXIMATELY.

DUCTOR STRINGING SHELL BE PROVIDED BY BHEL IN BETWEEN RCC COLUMNS. INSERT PLATES FOR GANTRY AND SHIELD WIRE & OTHER DETAILS SHELL BE FINALISED DURING DETAIL ENGINEERING AS PER
INGING ARRANGMENT IN BETWEEN COLUMNS. APPROXIMATE LOADS ARE GIVENN BELOW. CONDUCTOR WIRE HEIGHT IS 25 .3M (FROM FGL AND SHIELD WIRE HEIGHT IS 33.8M FROM FGL (APPROXIMATELY).

5. TANTATIVE LAYOUT OF ROAD IN ACC AREA IS SHOWN AND SHELL BE FINALISED DURING DETAILED ENGINEERING.
SADER ALONG ACC DUCT SHELL BE SUPPORTED FROM FAN DECK STRUCTURE THROUGH CANTILEVER & NO DUCT SUPPORING STRUCTURE / FOUNDATION CAN BE PROVIDED FROM GROUND DUE TO

ENT OF MAIN DUCT/STEAM DISTRIBUTION MANIFOLD SHALL BE SELECTED SUCH THAT IT WILL NOT INTERFERE WITH THE STRINGING WIRE FROM TRANSFORMER TO SWITCHYARD WHICH PASSES

ACROSS THE ACC. LAYOUT SHALL BE FINALISED DURING DETAILED ENGINEERING.
7.BIDDER TO FURNISH LOCATION OF VACUUM PUMPS , CONDENSATE TANK , SWITCH GEAR ROOM , DRIP PUMPS , CEP, AC PLANT ETC. SPACE SHOWN FOR CEP , VACUUM PUMP , CONDENSATE TANK . MCC ROOM , DRAIN PUMP , AC

PLANT ETC INDICATING ONLY, SH

L BE FINALISED DURING CONTRACT ENGINEERING.

8. DESIGN OF STRUCTURE FOR SUPPORTING CONDENSATE STORAGE TANK IS IN SCOPE OF ACC SUPPLIER, SO PROVISION OF 15 MT LOADING MAY BE TAKEN IN DESIGN OF SUPPORTING STRUCTURE FOR PIPING CONNECTED TO
CONDENSATE TANK LIKE CEP SUCTION PIPING , RECIRCULATION PIPING , CONDENSATE MAKEUP LINE ETC.
9.MAXIMUM CLEAR SPACE AVAILABLE BETWEEN GRID NUMBER A6-A7, A19-20 AND A33-A34 1S 9.80M INSIDE TG HALL AT A-ROW, BIDDER TO PLAN ACC DUCT SIZE (INCLUDING STIFFENERS ETC.) ACCORDINGLY TO CROSS AT A-ROW.

10. THE PITCHING BETWEEN HOTBOX CENTER LINE OF UNIT 1 & 2 IS 146.0M AND UNIT 2& 3 IS 156.5M.

11. ACC TO BE ACCOMODATED WITHIN ACTUAL PLANT BOUNDARY WALL.

12. FOOTPRINT OF ALL TRANSFORMERS TO BE KEPT 7'M AWAY FOR CENTRE LINE OF ACC COLUMN.

13. PROVISON FOR RUNG TYPE OF LADDER SHALL BE PROVIDED FOR APPROACH TO GANTRY ON EACH SIDE OF COLUMN WHERE GANTRIES WILL BE CONNECTED.THE DETAILS SHALL BE PROVIDED DURING DETAILED ENGINEERING
AND LAYOUT FINALISATION STAGE.

14. THE ABOVE DATA EXCEPT TG BUILDING DIMENSION IS PROVIDED TENTATIVELY FOR BIDDING PURPOSE ONLY. IN CASE OF CHANGE OF DATA DURING DETAILED ENGINEERING, NO COMMERCIAL IMPLICATION SHALL BE

ADMISSIBLE.
GANTRY LOADS

BEAM WILL BE

CONNETED TO RCC

COLUMN AT 4 POINTS
(NODE 1,2,3 & 4)
THROUGH INSERT
PLATE. SUPPORT

REACTION AT

DIAGONAL CENTRE |
POINT IS GIVEN ABOVE. |1

Ex

&3
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.Di_-:'_‘
2.000m e
B
2

I UIIUWILIY IUaAu Wi aul ULl VSIS PUITIL {INUUG INU. OU) VI caull vcalll w.mecting with RCC Column. However
actual load may very during detailed engineering

1. Fx = 56 KN
2. Fy = 46 KN
3. Fz = 140 KN

4. Mx = 24.5 KN-m

The loading of each shield wire termination is 800kgf (excluding wind force). The total shield wire load including
wind on each column shall also be considered on each tower depending on the total number of shield wires

terminating (the actual no of shield wires will be provided during detailed engineering).
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NOTES:-
1. POWER HOUSE BUILDING ROOF ELEVATION IS 39M APPROXIMATELY.
2.  TENTATIVELY FIRST ROW OF ACC(RCC) COLUMNS ARE CONSIDERD AT 30 M FROM A-ROW CENTER LINE OF POWER HOUSE .HOW EVER ACC FAN DECK STRUCTURE MAY EXTEND AS CANTILEVER TOWARDS A-ROW OF POWER                                              HOUSE OVER TRANSFORMERS.
3. ACC (RCC) COLUMNS CAN BE PLACED IN BETWEEN GENERATOR / STATION TRANSFORMER. IT IS CONSIDERD THAT CENTER LINE SPACING OF RCC COLUMNS ALONG A-ROW OF POWER HOUSE SHELL BE MINIMUN 25.6 M.    SPACING BETWEEN FIRST AND SECOND ROW OF RCC COLUMNS IN TRANSVERSE DIRECTION SHALL BE MINIMUM 25.0 M. DRAWING IS MADE USING  30.0M PITCH BETWEEN COLUMNS, HOWEVER PITCHING WILL BE MODIFIED BASED ON ACC VENDOR DESIGN DURING DETAIL ENGINEERING. BIDDER CAN KEEP SPACING OF COLUMNS NEXT TO SECOND ROW AS PER ACC   REQUIREMENT.
4.GANTRY FOR CONDUCTOR STRINGING SHELL BE PROVIDED BY BHEL IN BETWEEN RCC COLUMNS. INSERT PLATES FOR GANTRY AND SHIELD WIRE  & OTHER DETAILS SHELL BE FINALISED DURING DETAIL ENGINEERING AS PER ACC LAYOUT & STRINGING ARRANGMENT IN BETWEEN COLUMNS. APPROXIMATE LOADS ARE GIVENN BELOW. CONDUCTOR WIRE HEIGHT IS 25 .3M (FROM FGL AND SHIELD WIRE HEIGHT IS  33.8M FROM FGL (APPROXIMATELY).
5.TANTATIVE LAYOUT OF ROAD IN ACC AREA IS SHOWN AND SHELL BE FINALISED DURING DETAILED ENGINEERING.
6.STEAM DISTRUBUTION HEADER ALONG ACC DUCT SHELL BE SUPPORTED FROM FAN DECK STRUCTURE THROUGH CANTILEVER & NO DUCT SUPPORING STRUCTURE / FOUNDATION CAN BE PROVIDED FROM GROUND DUE TO TRANSFORMERS .THE ARRANGEMENT OF MAIN DUCT/STEAM DISTRIBUTION MANIFOLD SHALL BE SELECTED SUCH THAT IT WILL NOT INTERFERE WITH THE STRINGING WIRE FROM TRANSFORMER TO SWITCHYARD WHICH PASSES ACROSS THE ACC. LAYOUT SHALL BE FINALISED DURING DETAILED ENGINEERING.
7.BIDDER TO FURNISH LOCATION OF VACUUM PUMPS , CONDENSATE TANK , SWITCH GEAR ROOM , DRIP PUMPS , CEP, AC PLANT ETC. SPACE SHOWN FOR CEP , VACUUM PUMP , CONDENSATE TANK . MCC ROOM , DRAIN PUMP , AC PLANT ETC INDICATING ONLY, SHELL BE FINALISED DURING CONTRACT ENGINEERING.
8. DESIGN OF STRUCTURE FOR SUPPORTING CONDENSATE STORAGE TANK IS IN SCOPE OF ACC SUPPLIER, SO PROVISION OF 15 MT LOADING MAY BE TAKEN IN DESIGN OF SUPPORTING STRUCTURE FOR PIPING CONNECTED TO CONDENSATE TANK LIKE CEP SUCTION PIPING , RECIRCULATION PIPING , CONDENSATE MAKEUP LINE ETC.
9.MAXIMUM CLEAR SPACE AVAILABLE  BETWEEN GRID NUMBER A6-A7, A19-20 AND A33-A34 IS 9.80M INSIDE TG HALL AT A-ROW, BIDDER TO PLAN ACC DUCT SIZE (INCLUDING STIFFENERS ETC.) ACCORDINGLY TO CROSS AT A-ROW.
10. THE PITCHING BETWEEN HOTBOX CENTER LINE OF UNIT 1 & 2 IS 146.0M AND UNIT 2& 3 IS 156.5M.
11. ACC TO BE ACCOMODATED WITHIN ACTUAL PLANT BOUNDARY WALL.
12. FOOTPRINT OF ALL TRANSFORMERS TO BE KEPT 7M AWAY FOR CENTRE LINE OF ACC COLUMN.
13. PROVISON FOR RUNG TYPE OF LADDER SHALL BE PROVIDED FOR APPROACH TO GANTRY ON EACH SIDE OF COLUMN WHERE GANTRIES WILL BE CONNECTED.THE DETAILS SHALL BE PROVIDED DURING DETAILED ENGINEERING AND LAYOUT    FINALISATION STAGE.
14. THE ABOVE DATA EXCEPT TG BUILDING DIMENSION IS PROVIDED TENTATIVELY FOR BIDDING PURPOSE ONLY. IN CASE OF CHANGE OF DATA DURING DETAILED ENGINEERING, NO COMMERCIAL IMPLICATION SHALL BE ADMISSIBLE.   
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Following load will act on center point (Node No. 85) of each beam connecting with RCC Column. However actual load may very during detailed engineering
1. Fx = 56 KN
2. Fy = 46 KN
3. Fz = 140 KN
4. Mx = 24.5 KN-m

The loading of each shield wire termination is 800kgf (excluding wind force). The total shield wire load including wind on each column shall also be considered on each tower depending on the total number of shield wires terminating (the actual no of shield wires will be provided during detailed engineering).
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NOTE:— P&ID IS INDICATIVE ONLY. BIDDER TO FURNISH DETAILED P&ID ALONG WITH BID.

COPYRIGHT AND  CONFIDENTIAL

NOT BE USED DIRECTLY OR INDIRECTLY IN ANY WAY DETERIMENTAL TO THE INTEREST OF THE COMPANY.

THE INFORMATION ON THIS DOCUMENT IS THE PROPERTY OF BHARAT HEAVY ELECTRICALS LIMITED. T MUST
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Input Data at 60% BMCR
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Steam Flow from LP Exhaust (T/Hr)
Steam Dryness fraction LP exhaust
Steam Enthalpy at LP Exhaust (Kcal/Kg)

Steam Flow from TDBFP (T/Hr)

Steam Dryness fraction TDBFP

Steam Enthalpy at TDBFP (Kcal/Kg)

Steam Flow from Vents (T/Hr)

Steam Enthalpy at Vents (Kcal/Kg)

Design Steam Flow (T/Hr)

. Drains Flow to Drain Pot (T/hr)

. Site elevation from MSL (m)

. Noise Limit (dB)
. Basic wind speed (m/sec)
. PG Test code

. Condenser Back Pressure (mm Hg)(abs)
. Ambient Air Temperature (Deg C)
. Worst Ambient Air Temperature (Deg C)

. Average enthalpy of Drains (Kcal/Kg)
. Temperature of condensate in CST (Deg C)

. Design Temperature(steam side) (Deg C)
. Design Pressure (Internal) (Bars)(g) :
. CW inlet temperature for Heat exchanger of vacuum pump (Deg C) :

. Pressure drop across Hotbox (mbar)
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DESIGN DATA SHEET

Annexure-IV.3-6

EQUIPMENT DESIGN FEATURES / DATA

VALUES

AIR COOLED CONDENSER

—_

ACC Design condition

1.1|Design Condition VWO, 3% MU
1.2|Design Life of ACC 30 years
1.3|Design Steam Flow 1545.997T/hr
1.4|Margins over design steam flow 5%

1.5

Condenser type

Direct Air Cooled, forced cooling, single row
type

1.6|Guaranteed Back pressure 160mm Hg(Abs)
1.7|Pressure drop across Hotbox 5.33 mbar
1.8|Design Air Inlet temperature 38deg C

1.9

Design Wind speed in m/s

5 m/s (any direction)

1.10

Oxygen content at condensate outlet

21PPB over entire load range

Condenser Pressure Measurement point

300mm below Hotbox and Ip turbine weld
joint

Finished Ground level of ACC Block Area(FGL) in M

375

Worst Pressure

218.8mm Hg (a) at 45 deg C ambient air
tempt.

1.14

Design Pressure

full vacuum and 0.5 bar(g)

1.15

Design Temperature in deg C

121

1.16

Characteristic curves required

1. Heat load V/s ACC back pressure for
entire range of ambient tempt.

2. Heat load V/s ACC back pressure under
different operating condition.

3. ACC back pressure V/s Fan power under
design heat load at different ambient air
temperature.

1.17[Oxygen content in DM makeup 7 to 8 PPM

1.18|Fouling Resistance as per HEI

1.19|PG test code ASME PTC 30.1 + BHEL specification
1.20|{Max velocity of steam in duct as per HEI

1.21|Frequency range 47.7Hzt0 51.5 Hz

1.22|Corrosion allowance as per HEI

1.23

Noise Guarantee

85 dBA at 1.0m horizontaly and at 1.5M
height from equipment

1.24]|Maximum Fan Motor rating for one Unit 10560KW
2|Steam Duct
2.1|Connection with Hotbox Welded

2.2

Material of construction (MOC) of Steam Duct System

Main Steam Duct, Steam Distribution Manifold, Steam

Carbon steel as per IS-2062 EN250 or

2.2.1|Header equivalent

2.2.2[Flanges ASTM A105
2.2.3|Fittings ASTM A 105/ A234 WPB
2.2.3[Stud/Nuts A 193 B7/A 194 2H




EQUIPMENT DESIGN FEATURES / DATA

VALUES

Drain Pot(condensate collection tank)

3.1

Drain Pot capcaity

Five (5) minutes between the low and high
operating level

3.2

Level limitation

LLL shall be 200mm above the bottom

3.3

Material of Construction

ASTM A 285 GR-C or equivalent

3.4|Design Standard ASME section VIII div-1

3.5|Level Switch in drain pot Magnetic float type

3.6]Level Transmitter in drain pot Radar type

3.7|No. of Man Hole 1

3.8|Man Hole Size minimum 600mm
4{Tube Bundle

4.1]|Type of tube Elliptical single row type

Tube material

Aluminum clad (from outside) with carbon

4.2 steel base sheet
4.3|Fin material Aluminum or Aluminum alloy
4.4|Design Pressure full vacuum and 0.5 bar(g)

4.5|Pneumatic test pressure 0.55 bar (g)

4.6|Tube To Tube sheet Joint welded

4.7]MOC of Tube sheet carbon steel

4.8|Testing code ASME section VIII div.1
5|Fan

5.1|Min. no. of fan blade 5

5.2|type axial

5.3|Margin on design speed 10%

5.4

Max. fan tip speed

60m/sec (12000fpm)

5.5

Fan tip cclearance

As per standard practice of Bidder

5.6

Balancing of fan

1. baldes shall be statically balanced in
accordance with DIN 1SO1940 to meet
balancing grade G6.3

2. Fan Hub shall be dynamically balanced at
speed at least equal to operating speed or
statically balanced in accordance with DIN
ISO1940 to meet balancing grade G6.3

5.7

Material of construction (MOC)

5.7.1

Fan Blades

FRP / Glass fiber-reinforced plastic or
equivalent

5.7.2

fan blade shaft

Suitable material having reinforcement at
the location of high stress/load

5.7.3

Bolts, nuts and washers for fixing of the fan blades on the

hub

1401 SAE grade or SS A2 or equivalent or
with higher grade

5.7.4|Coupling piece Aluminium
5.7.5|Fan hub plat Hot dip galvanized or painted steel
576 Hub flange steel with polyurethane coating or

o galvanized
5.7.7|Bushing and seal ring (if applicable) As per standard practice of Bidder
5.7.8|Bolts, nuts and washer for hub flange Steel grade 8.8 with galvanizing

FRP / Glass fiber-reinforced plastic or

5.7.9|Fan bell

equivalent

5.7.10

Fan screen

Carbon steel




EQUIPMENT DESIGN FEATURES / DATA VALUES
6|/Gear Box
6.1|Service factor min 2.0
6.2|Design Standard AGMA

6.3

Lube oil pump required or not

shall have self contained lubricating
arrangement of sump oil/oil pump type as
per standard practice of bidder

6.4|Transmission efficiency min 97%
6.5]|Life of gear box in hrs 100000 Hrs
6.6|Bearing life 100000 Hrs
6.7]Input/ output shaft arrangement parallel

7|Fan Motor
7.1{Type Single speed motor
7.2|LV motor restriction Upto 200KW

ambient temperature of 50 deg.

7.3|Design ambient Temperature Centigrade and relative humidity of 95% (at
40 deg C)

7.4| Type of protection IP 55

7.5]|Efficiency class IE3

8|Condensate Storage Tank
8.1|CST storage capacity 5 minutes b/w nor'rpal and low level at VWO
3% makeup condition
8.2[Level limitation LLL shall be 200mm above the bottom

8.3

CST material

ASTMA-285 Gr-c or equivalent

8.4[Corrosion Allowance in mm as per HEI

8.5]|Level Switch in CST Magnetic float type

8.6|Level Transmitter in CST Radar type

8.7]|Man Hole Size min 600mm

8.8]|Design Standard ASME section VIII div.-1
9|Air Evacuation Package

9.1]|Design/selection code HEI

9.2|Nos. of Vacuum Pump (Holding + Hogging) 2+1

9.3

Design Pressure and Temp. of Holding pump

1 inch(25.4mm)of Hg(Abs) and subcooled to
417 decc

9.4

Capacity of Holding pump

minimum 40 SCFM(68m3/h under standard
condition i.e 760mm HG(abs) and 21.1 dec
C)

9.5

Capacity of Hogging pump

minimum 1050 scfm (1784 cu.m per hour)

Initial evacuation time ( During hogging with all pumps

9.6 ) 30 minutes
running)
10|lsolation valves
10.1|Type Motorized

10.2

Material for Valves for Condensate

cast Carbon steel/ Forged carbon steel

11

Expansion Joint

11.1

Type (Metallic/ Rubber/ Dogbone)

metallic

11.2

Material of construction (MOC)

SS304, single ply

11.3

Type test to be conducted

1. Life cycle test
2. Meridional yield-rupture testing
3. Squirm test

12

Drain Pump




EQUIPMENT DESIGN FEATURES / DATA

VALUES

12.1

Type

Vertical,Multi-stage centrifugal,
canister,diffuser type pumps.

12.2

No. of Drain Pump

2X100% or 3X50%

12.3

Design Flow

750T/hr for 2X100% configuration and
500T/hr for 3X50% configuration

12.4

Design Standard

HIS

direct driven by squirrel cage induction

12.5|Type of drive

motor
12.6|Margin on Flow 10%
12.7|Drive Motor Protection IP55

12.8

Suction condition

Flooded suction. Suction specific speed of
first satge impeller not to exceed 11000
U.S.units based on 3% head break of that
impeller at design point.

12.9]|Sealing Either mechanical or packed type
NPSH (R ) at 3% head drop shall not be
more than half the NPSH (A) at design flow
12.10|NPSH margin with low low drain tank/pot level and NPSH

(R) at 3% head break shall be well below
NPSH (A) under all condition

12.11

Pressure drop limitation in strainer

0.1kg/cm2 at design flow and cleaned
condition and 0.15kg/cm2 at design flow and
50% clogged condition

12.12

Material of Construction

12.12.1

1. Casing and Motor Housing

cast iron

12.12.2

2. Impeller/Shaft/Shaft sleeves

12% Cr. Stainless steel

12.12.3|3. Cannister Fabricated MS
12.12.4l4. Strainer 16 gauge perforated SS304 and lined with
SS316 screen
13[Pipe Racks, trestles

13.1

Min. Height for routing and road clearence

8.0m bottom of steel

14|Piping
Thickness shall be made as per ANSI B
31.1 . OD and thickness of pipes shall be as
14.1|Design Standard per ANSI B 36.10/IS1239 heavy

grade/IS3589/ASTM A53/API5L/ANSI
B36.19 as the case may be

14.2

Material of Various pipes (MOC)

14.2.1

raw water, clarified water, equipment cooling water both
primary and secondary circuit

IS-2062 gr-E-250B/ASTM A-36/ASTM A-53
type E gr B/IS3589 gr 410/IS1239 heavy

SS to ASTM A312 Gr 304 welded for size
65mm NB and above. SS to ASTM A312 gr

14.2.2| DM water 304 sch 40s seamless for size 50mm and
below
14.2.3|(condensate)spill water and condensate lines ASTM A 106 Gr.B
15|Access, Elevators
15.1|No. of staircase and location min 4 no for all three units
15.2|No. of Elevators and location 4 nos for all three units
16| Tube Cleaning System
16.1|Type Semi automatic
17| Thermal Insulation
17.1|Min. temperature for thermal insulation 60 deg C




EQUIPMENT DESIGN FEATURES / DATA

VALUES

17.2

Thickness Calculation standard

ASTM C-680 (Latest edition) or
equivalent

17.3

Design Ambient Temperature

40 Deg.C for inside and 45 Deg.C for
outside the Main plant building.

17.4

Maximum Cladding temperature

60 deg C

17.5

Design Wind speed

0.5m/sec. for inside and 0.25m/sec for
outside the Main plant building

18

Civil Column

18.1

RCC pylon design code

IS 4998 & CICIND

18.2

RCC foundation code

IS 456

19

Structural Steel

19.1
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