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Tender Notice No: HY/ES/LMLMauli/MECH /12,
dtd.31/12/2012

For
Mechanical jobs of Erection, Testing, Pre-Commissioning and
Commissioning of 1X30MW STG at LOKMANGAL MAULI, OSMANABAD,
MAHARASHTRA

EXTERNAL SERVICES DEPARTMENT
BHARAT HEAVY ELECTRICALS LIMITED
Ramachandrapuram - Hyderabad -502 032

Price Rs. 1,000/-



_ _ BHARAT HEAVY ELECTRICALS LIMITED
(A Govt. Of India Undertaking)
/£ | Ramachandrapuram,Hyderabad-502032A.P
02 annexe 2nd floor External services

Tender Specification No. HY/ES/LML Mauli/MECH /12

Sealed tenders are invited by the undersigned on behalf of BHEL from experienced
contractors for the work of Erection, testing, Pre-commissioning& commissioning of
Mechanical jobs of 1x30 MW STG Set at LOKMANGAL MAULI, OSMANABAD,
MAHARASHTRA.

Tender documents have to be downloaded from BHEL website www.bhel.com by the

interested parties. Completed tenders along with separate demand drafts for Earnest
Money Deposit of Rs 1,00,000.00 and tender document cost of Rs 1,000.00 (non-
refundable) as per the Tender notice will be received at (to be dropped in Drop Box
located in) Vendor Complex, BHEL, Hyderabad(Admin Building) latest up to 11:00 hrs. on
16.01.2013 and same shall be opened on the same day at 13.30 hrs. in the presence of

tenderers present at that time.

Additional General Manager
External Services

BHEL, Hyderabad



REF: HY/ES/LML Mauli/MECH /12
Important Note for all bidders:

BHEL is supplying 1x30 MW STG Set at LOKMANGAL MAULI,
OSMANABAD, MAHARASHTRA. For Erection and Commissioning jobs of
Mechanical Works tender documents are made ready and put on BHEL web
site. One set of tender documents (Tender Schedule and Document i.e.
Technical specification & price bid for the tender ref: HY/ES/LML
Mauli/MECH/12, are prepared for this purpose and are in two separate files
attached with this letter. Successful bidder will be chosen through Reverse
Auction method from among the qualified tenderers. Reverse Auction Guide
lines will be furnished later to the qualified tenderers. The tender will be
evaluated on the basis of total quoted value, not on the unit rates. The
prequalification requirements are as given below:

PRE QUALIFICATION

The following conditions must be satisfied by the tenderer, with
documentary proof to be enclosed with tender bid. In case the agency
fails to enclose the following documentary proof with tender the
tender will be liable for rejection.

1. Particulars of experience for the works executed of Similar nature for
each work Experience of having successfully completed/Executed
Similar works during last 7 years ending last day of month previous to
the one in which applications are invited should be either of the
following:-

a) Three similar works completed/Executed costing not less
than the amount equal to 20 lakhs. or

b) Two similar works completed / executed costing not less
than the amount equal to 25 lakhs. or

c) One similar work completed / executed costing not less than
the amount equal to 40 lakhs.

Copy of satisfactory work completion certificates of above
contract(s) from the customer(s) shall be attached. Copy of Work
order/acceptance letter/agreement/ work progress certificate
shall not be accepted.

Similar works: Erection and Commissioning of Mechanical works of
Utility or Industrial STG Sets of rating 20 MW & above will be
considered as similar works for this work.




2. Average Annual financial turnover during the last 3 years, ending 31st
March of the previous financial year duly certified by chartered
Accountant along with IT returns document, should be at least 25
lakhs.

3. ESI code No: Proof of certificate /having applied with
acknowledgement

4. PF. Code No: The bidder who doesn’t possess the PF code no. has to
enclose an undertaking letter that they will obtain PF code no. from AP
Govt. before commencement of work if they become successful bidder.
(The bidders whoever is having PF code no. has to enclose the proof of
certificate).

5. Labour licence: Central Government before commencement of work.

6. PAN No. (in case not available, proof of having applied with
acknowledgement from concerned authorities)

~J

. VAT registration No.:

i. VAT not applicable for labour intensive works.

ii. If VAT applicable, APGST / TIN No: shall be enclosed. (In case
not available, proof of having applied with acknowledgement
from concerned authorities or an undertaking for submission
of VAT registration certificate before concluding the Contract
agreement). VAT registration certificate to be furnished for
works costing more than Rs. 5.00 Lakhs each.

8. Service Tax registration no: (in case not available, proof of having
applied with acknowledgement from concerned authorities/ to be
produced before release of payment).

Penalty: 0.50 % of the gross value of work will be levied for every week’s
delay by the agency subject to a maximum of 10 % value of the work
(executed).

You may please download these files separately and submit most
competitive quotation for executing the E & C jobs of Mechanical works in
this project along with two DDs mentioned below for participating in this
tender. Please note that the tender will be evaluated on the basis of total
quoted value, not on the unit rates.

All terms and conditions of the tender must be accepted without any
deviation for consideration of the submitted tender. Hence please go



through the instructions carefully and ensure that all pages of both the
downloaded booKks i.e. technical and price bids are signed and stamped
as acceptance. Technical Bid along with all supporting documents of
requisite experience, contract value, satisfactory completion certificate from
customer on recently executed projects etc. and two DDs must be sealed in
one cover super-scribed with Tender Reference No.- Technical Bid;
Completely filled in Price Bid alone must be sealed in another cover super-
scribed with Tender Reference No.- Price Bid. Both these bid covers must be
put in another cover super-scribed with Tender Reference No. and submitted
as single sealed package to BHEL on or before the specified time of receipt i.e.
up to 11.00 Hrs on 16.01.2013, to be dropped in Drop Box located at
Vendor Complex, BHEL Hyderabad (Admin Building). Tenderers may
please note that late tenders will not be considered and also
postal/courier tenders also must be delivered to vendor complex only
and nowhere else.

EMD for the tender is Rs.1,00,000/- .Accordingly DD of Rs.1,00,000 /-
for EMD and DD of Rs.1000 /- towards cost of the tender documents(non-
refundable) may please be separately drawn on any nationalized bank
payable to BHEL, Ramachandrapuram, Hyderabad, A.P. Tender documents
submitted without these two DDs shall be rejected. EMD amount shall be
adjusted against security deposit in case of successful tenderer and shall be
refunded in case of unsuccessful tenderer after finalizing the tender.

AGM/External Services



BHARAT HEAVY ELECTRICALS LIMITED

Ramachandrapuram, Hyderabad-500032 (A. P.)
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Spec. No.101

1. 00 INSTRUCTIONS TO THE BIDDER

1.01

1. 09

1.10

The tender specification in original bookydfurnishing all the details required under
and other documents as required in the followingspges, should be duly signed on
each page and sent in a sealed cover super scrib@mgiature of work as given in
Tender Notice.

Tenders submitted by post should be senRegistered post, acknowledgement due
and should be posted with due allowance for anyapaelay. Tenders received after
the due date and time of opening will not be cagrgd on any account. Telegraph
offers and offers received by E-Mails shall notcbesidered.

Tenders shall be opened by the tender celémdor complex at the time and date as
specified in tender notice in the presence of sfctinose bidders or their authorised
representatives who may be present.

Bidders are advised to visit site and asitettee existing conditions with regard to
material handling and transport of materials topteee of work before submitting the
bids.

Bidders shall submit the bid in two sepasat@led covers super scribing as "Technical
Bid" and "Price Bid™ Technical bids alone will bpened on due date and time and in
the presence of the bidders who wish to be present.

The Bidders should closely pursue all theus#a indicated in the annexed
specifications and the appendices before quotihguld the Bidders have any queries
about the meaning of any portion of the specifaratior find discrepancies or
omissions in the drawings or any of the tender dwmnits, he should at once address
the authority inviting the tender for clarificatitvefore the submission of the tender.
Before tendering, the Bidders are advisedingpect the site of work and its
environment and be well acquainted with the actuatking and other prevalent
conditions, position of material and labor, draveingnd specifications, and other
documents which from part of agreement to be edtendo. No claim will be
entertained later on the ground of lack of knowkdg

Bidders advised to kindly note and to ceritifithe Technical Bids that no deviations
are taken by them to our Tender Specification i&#meral and Commercial Terms
and Conditions. Bidders taking deviations to anBBEL's Terms and Conditions will
run the risk of being disqualified and their prigels may be considered, nor opened.
Kindly note that BHEL reserves the full, wafified and absolute right to reject any or
all the Tenders or any part thereof, without agsigrany reasons there for. Kindly
note that BHEL will not take any responsibility foon-receipt of any of the bids or
tenders. The late tenders beyond the cut off tipeeified will not be accepted.

BHEL also reserves its full, unqualified atd@ute right to split the contract in more
than one successful bidder in order to expeditembik and award the same to more
than one bidder.

2.00 QUALIFICATION OF BIDDERS :

2.01

Only those Bidders who have previous expedem the work of the nature,
description and scope detailed in this specificagball quote for this work and such
Bidders shall detail their experience particulaity the erection, testing and
commissioning. Customer certificates regardings&attory completion also should be
submitted.
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2.02 Each Bidder shall also submit a declarationthie effect that the Bidder is an

203

204

205

2.06

3.00

301

302

3.03

Engineering Construction or an Associate or Firmciihas successfully carried out
large works of this nature and has adequate org@mmsand experienced personnel to
handle this type and magnitude of work.

Full information should also be given by Bidder in respect of the following:

If an individual:

1) His full name, address and place of business
2) His financial status
3) His previous experience

In case of partnership firms

1) The names of all the partners and their address

2) The financial status of the firm and its pargner

3) Previous experience of the firm and its partners

In case of Companies:

1) Date and place of registration including datemhmencement certificate. (In case of
Public companies, certified copies of memorandum articles of association are

also to de furnished)

2) Nature of business carried on by the Companytlaagrovisions of its memorandum
relating thereof.

3) Names and particulars including addresses obtrextors.
4) Their previous experience.

VALIDITY OF TENDER:

The Bidder has to specify that the rateh@téender shall be valid for a period of 120
days acceptance reckoned from the date of opeiitemder.

If the Bidder with draws or revokes his tanderevises the Bidder rates or conditions
for any item within the aforesaid period, his EatnMoney Deposit is liable to be
forfeited.

Bidders shall not increase their quoted ratesase the Bharat Heavy Electricals
Limited, calls for negotiations. Such negotiatiastgall not amount to cancellation or
withdrawal of the original offer and the rates aragly quoted shall be binding on the
Bidders.
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4. 00

4.01

4.02

4.03

4.04

5. 00

5.01

5.02

5.03

PROPOSAL & DATA

The Bidder must fill up the following / sheets & mstructions given in clause No. 401
below and in various sections of these tender decisn

1. Erection schedule
2. Price tabulation
3. Declaration sheet

Each Bidder shall supply the data requiregrice bid and they must be properly signed
by authorised representatives of the Bidders. Tlkegeed Pages in their entirety shall
be retained with and shall be a Part of Biddersnfd proposal. The Bidder shall
completely fill in the above information requireat the above mentioned schedules.

The Bidder should quote the rates in Endéslguage and international numerical only.
The rates should be in whole rupees. These ratagddshe entered in figures as well as
in words. Failure to comply with these requirememtsy result in the rejection of the
tender.

For the purpose of this tender, the metritesyf Units shall be used.
All entries in the tender should either beetyr be in one ink. Corrections, erasures
and over writings are not permitted and may rersdeh tenders to summary rejection.
All cancellations and insertions should be dulestitd by the Bidders.

AUTHORISATION AND ATTESTATION :

Each tender shall be signed by the Biddeh vhis usual signature. Tender by
Partnership or Hindu Joint family firm may be signe the firm’s name by one of the

partners or the Karta or Manager as the case may lamy of the duly authorised

representative followed by the name and designatidhe person so signing. A copy

of the Instrument of partnership duly certified &#ypartner as a true copy should be
submitted along with the tender.

Tender by a Company shall be signed with t@enof the Company by a person
authorised in this behalf and a Power of Attorrmypther satisfactory proof showing
that the person signing the tender documents oralbelfi the Company is duly
authorised to do so, shall accompany the tender.

Signature of the Bidder shall be attestedway responsible individuals of status AND
THEIR ADDRESS, NAMES, OCCUPATIONS SHALL be indicdtebelow their
signatures in English. All SIGNATURES SHALL BE DATE
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6. 00

6. 01

6. 02.

7.00

8.00

8.01

8.02

8. 03

TENDER BY OTHER THAN INDIVIDUALS:

When the tender submitted is not in the nafren individual, the tender shall disclose
the nature, construction and registration of theléeing firm and the tender shall be
signed by the person or persons duly authorisedot@o by means of legally valid
document (or a duly certified copy of the same)ichtshall be attached with the tender.
For illustration, in the event of a tender beingmitted by a partnership firm, it must be
signed by each member thereof, or in the everti@fibsence of any partner, it must be
signed on his behalf by a person holding powerttidriaey authorizing his to do so
(such power of attorney shall be produced alond white tender.) It must also be
disclosed whether the firm is registered underltiskan Partnership Act or not and in
case it is so registered, the registration numbeall be furnished.

The successful Bidder shall produce theneship Deed and Power of Attorney to
BHEL for perusal.

INCOMPLETE TENDER PAPERS:

If the tender document issued to an intending Bidslencomplete, he shall request the
office of BHEL, Hyderabad-32, to complete the sdratore he delivers his tender. The
tender submitted by the contractor should be comapheall respects.

EARNEST MONEY:

Every tender must he accompanied bgaah receipt issued by Bharat Heavy
Electricals limited, Ramachandrapuram, Hyderabad-5@ 032 towards the earnest
money for the tender O®emand draft on_any Nationalised Bank payable at
Hyderabad in favour of Bharat Heavy Electricals limited, Hyderabad -32. The
rate of earnest money deposit shall be as under:

Works costing upto Rs. 2 lakh NIL
Works costing more than Rs. 2 lakh and upto Rs. 5 lakhs Rs. 10,000/-
Works costing more than Rs. 5 lakhs and upto Rs.10 lakhs Rs. 20,000/-

Works costing more than Rs. 10 lakhs and upto Rs.20 lakhs Rs. 40,000/-
Works costing more than Rs. 20 lakhs and upto Rs.30 lakhs Rs. 60,000/-
Works costing more than Rs. 30 lakhs and upto Rs.50 lakhs Rs. 1,00,000/-
Works costing more than Rs. 50 lakhs and upto Rs.100 lakhs Rs. 1,50,000/-
Works costing more than Rs.100 lakhs Rs.2,00,000/-

NOTE: Cheques, Currency notes, Money OrdePostal orders will not be accepted in
lieu of the deposit receipt referred to above.

No interest shall be allowed on the earnestay or on any money due to the bidder by
BHEL.
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8.04

8.05

8. 06

9.00
9.01

9.02

9.03

9.04

Tenders received without earnest money inifiulhe manner prescribed above shall be
summarily rejected.

The earnest money deposited by the succeBgdder as above will be retained
towards security deposit for the due fulfilmenttioé Contract.

In the case of unsuccessful Bidders, theesammoney deposit will be refunded to
them within a reasonable time after issuing of t®the successful bidder.

SECURITY DEPOSIT:

Upon acceptance of his tendbe_successful Bidder must deposit 50% of Security
Deposit_including EMD_amount, within the time specified in the letter of intent,
with the Accounts Officer / Sales, Bharat Heavy chHleals Limited,
Ramachandrapuram, Hyderabad-32 either in casm tirei form of Government or
other approved securities endorsed / pledged tedite Accounts Officer / Sales, a
sum which together with the Earnest Money alreaaig py him will amount to the
following depending upon the value of the work.

Up to Rs. 10 Lakh 10% of the quoted value

Above 10 Lakh to 50 Lakhs 1 lakh + 7% % of the anmi@xceeding
Rs.10 Lakh.
Above 50 Lakhs 4 lakh + 5 % of the amourdesxding Rs.50Lakh.

Failure by the successful Bidder to depost $ecurity Deposit amount as mentioned
above within the stipulated time, which will incliéiny extensions that may be granted
by the authorities, will render his earnest monepasit liable to forfeiture and his
tender shall be considered as withdrawn.

As an alternative minimum 50% of Security depositluding EMD amount) is to be

paid as initial security deposit and balance 50%.ai. will be deducted from running

bill amount @ 10%. The successful Bidder, on recefpetter of intent, can convey his
acceptance in writing for conversion of EMD intocsety deposit upon which the

balance amount of money i.e. the total amount tds/aecurity deposit as per 9.01 with
the EMD converted into security deposit shall bedenayood by depositing the

additional amount or by furnishing a bank guarant¥@en the total security deposit
along with EMD is realised as per this clause, urther deduction will be made on this
account except for payment in respect of extra wattine which shall be subject to
retention of 5% of their value.

In lieu of sub clause 9.02 the contractor fianish a bank guarantee in the form
Prescribed by Bharat Heavy Electricals Limited framy nationalised Bank for the
entire amount of security Deposit required by BHBL this contract instead of making
cash payment. The validity of such Bank Guarantesl £over the entire period of
erection commissioning and guarantee period.

If any part of the Security Deposit of then@actor is held in the form of approved
securities, it shall be kept transferred in the @ahAccounts officer (Sales) Finance
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9.05

9.06

9. 07

10.00
10.01
10.02

10.03

10.04

BHEL, Hyderabad-32 in such a manner that he caliseed without reference to the
Contractor. BHEL shall not be responsible for avgslof securities or any depreciation
in the value of the securities while they are inEBF custody or for any loss of interest
thereon.

If the Contractor duly performs and complétes Contract in all respects to the entire
satisfaction of BHEL and presents an absolute "NEMBND CERTIFICATE" in the
prescribed form and returns in good condition, $pecification, drawings and other
properties belonging to BHEL, handed over, lentioe by them for carrying out the
said erection work, the security Deposit / the B&uarantee furnished towards security
deposit will be released to the Contractor aftetudéing all costs of expenses or other
amounts that are due to be paid to BHEL underdhisther contacts entered into with
the Contractor.

BHEL reserves the right of forfeiture of setyudeposit in addition to other claims and
penalties in the event of Contractor's failureubiilf any of the Contractual obligations

or in the event of termination of Contract as mems and conditions of Contract. The
decision of BHEL in this respect is final and carsive. ..

EXECUTION OF AGREEMENT :

The Contractor's responsibility under this Contradt commence from the date of
commencement of work by the contractor as certifigdthe Resident Engineer of
BHEL. Contractor shall be required to execute are@agent in the prescribed form
(Specimen Contract form attached) with the BHELhwita reasonable time after the
acceptance of his tender and in any case beforaittirty the first bill for payment. The
expenses for completing and stamping the agreeshatitbe borne by the Contractor.

DATA TO BE ENCLOSED WITH TENDER:

Certificate from a scheduled bank to progdfinancial ability to undertake the work

An experience list giving particulars of tharious erection works executed by the
tender indicating the particulars and value of eaohk, completion and also a list of
site locations and particulars of various erectworks that are under progress. A
certified copy to that effect from the Customerlvoié preferred, for the works so far
completed by the Bidder.

The organisation pattern that will be follow#or this work giving the names of
engineers and supervisors and their qualificateons experience as well as the number
of skilled and unskilled persons that will be engraghall be furnished by the Bidder.

A certificate of income tax verification frothe appropriate Income Tax Authority in
the forms prescribed. This certificate will be dalor one year from the date of issue or
for the period prescribed therein for all tendersmitted during the period. In the case
of Proprietary and Partnership firms, it will becessary to produce the Certificate
afore-mentioned for the proprietary firms and faclke of the partners, as the case may
be.
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10.05 A certificate of Sales Tax verification frdite appropriate Sales Tax authorities in the
forms prescribed. This Certificate will be valid fane year from the date of issue or for
the period indicated in the certificate for all teeders submitted during the period.

10.06 If the Bidder is a registered corporation @nthe certificates mentioned in clause
No0.10.04 and 10.05 above for the current year hahdy been produced during the
calendar year in which the tender is made, it dlsufficient if particulars regarding
the previous occasion on which the said certifieatere produced are given.

10.07 Partnership deed as specified in Clause 5.01.

10.08 OTHER CONDITIONS:

10.09 With their quotations, the Bidders shall signall the pages of the tender
specification including appendices, specificationsonditions and schedules in token
of complete acceptance thereof and enclose the saateng with the technical bid.

10.10 If a Bidder expires after the submission ofik tender or after the acceptance of his
tender, the Bharat Heavy Electricals Limited, may,at their discretion, cancel such
tender. If a partner of a firm expires after the sibmission of the tender or after the
acceptance of the tender, the Bharat Heavy Electrads Limited may cancel such
tender at their discretion unless the firm retainsits character.

10.11 The Bharat Heavy Electricals Limited will notbe bound by any Power of Attorney
granted by the Bidder or by changes in the composdn of the firm made
subsequent to the execution of the contract. They ag, however, recognize such
Power of Attorney end changes after obtaining propelegal advice, the cost of
which will be chargeable to the contractor concerng.

10. 12 REJECTION OF TENDERS:

10. 13 Conditional and un-witnessed tenders, tsndentaining exorbitant rates and amounts
and tenders which are incomplete and otherwiseidere defective and tenders not in
accordance with the tender conditions, specificatietc. are all liable to be rejected.

10. 14 If the Bidder deliberately gives wrong imf@tion in his tender, or creates conditions
favorable for the acceptance of his tender, the&haeavy Electricals Limited reserves
the right to reject such tender at any stage.

10.15 Canvassing in any form in connection with tanders is strictly Prohibited and the
tenders submitted by the Bidders who resort to assing will be liable to rejection.

10. 16 Should a Bidder or contractor have a i@hatr relations or in the case of a firm or
company of contractors, one or more of its Parthe3bareholders have a relation or
relation employed in the Capacity of an OfficerBHEL, the authority inviting tender
shall be informed of the fact at the time of plaeatof the tender, failing which BHEL
may in its sole discretion reject the tender or t€xot the same has already been entered
into and the earnest money/security deposit oBidder/contractor stands forfeited.
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10. 17 The acceptance of tender will rest with BHighich does not bind itself to accept the
lowest and reserves to itself the right.

1) To reject any or all the tenders without assignany reasons or giving explanation
therefore, or,

2) To split up the work among two or more Biddens,

3) To accept the work in part and not in entirdtgansidered expedient by BHEL in
their sole and absolute discretion without assignamy reasons or giving any
explanation therefore. In case only a part of twedér is accepted, the time for
completion may also be suitably reduced by BHEL.

4) Conditional tenders, tenders containing absurdnworkable amounts and tenders
which are incomplete and otherwise considered tigéecand tenders not in
accordance with the tender conditions, specificatietc., are liable to be rejected.

10. 18 _ORGANISATION CHART:

An attested copy of the power of Attorney, in csetender is signed by an individual
other than the sole Proprietor, shall also be lattdc

IN CASE OF AN INDIVIDUAL: His full name, experienceaddress and nature of

business.
Or

IN CASE OF PARTNERSHIP FIRMS: The names of all fhetners with addresses
and their experience- A copy of the partnershipdfiastrument of Partnership duly
certified by a Notary Public shall be enclosed.,

Or

IN CASE OF COMPANIES: Date and place of registnationcluding date of
commencement certificate in case of public commared the nature of business
carried on by the company. Certified copies of Meandum and Articles of
Association are also to be furnished. Also indicgsenes, addresses and experience of
the Directors.

10. 19 The bidders are requested to enclose plugties of the following documents, along
with the technical bid, for their previous sitevéltich they are working or where they
have just completed the work (For item a only)

a) Labour license.

b) Labour insurance.

c) PAN card No.

d) TIN No.

e) Service Tax License No.

f)  Bank account for EFT

g) Provident fund registration

h) IBR welder qualification certificate
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i)  Electrical Inspectorate's license for erectiommmissioning of electrical machines
and electrical works

]) A letter from your bankers certifying your fin@ial soundness and credit
worthiness. This letter could be directly sent to ldanager (External Services),
BHEL, Hyderabad if it is of a confidential naturéhe Bankers should clearly
indicate the over drafting facilities permitted tnem in favour of the bidder.

k) Balance sheets for the past three (3) precegags

[)  Proposed organization staff chart at site

Bidders to kindly note that in absence of the abdyeuments their tender is liable to be
summarily rejected.
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1.0

1.01

1.02

1.03

1.04

1.05

1.06

2.0

3.0

4.0
4.01

4.02

DEFINITIONS:

The following terms shall have the meaning heretsigmed to them except where the
context otherwise required:

“BHEL” shall mean Bharat Heavy Electricals liied, Hyderedad- 502032 or its
Administrative Officers or its site Engineer/Officer its Resident Engineer/Resident
Manager or other Engineers/Officer authorised tal deth any matters with which
these persons are concerned on its behalf.

“Resident Engineer/Resident Manager” or f@abManager” or “Engineer-in charge”
“Manager-in-charge- or "Engineer” shall mean officdeputed by Bharat Heavy
Electricals Limited, Hyderebad 502032 to be in geanf the erection work of the turbo
sets supplied by Bharat Heavy Electricals Limitatthe site of the work as well as
Manager, External Service.

"Executive Director” or “Group General Mandger "General Manager" shall mean
the Officer in Administrative charge of Bharat Hgdulectricals Limited, Hyderabad-
502032.

“Manager or Sr.Manager, External Services'llshaan the Officer of Bharat Heavy
Electricals Limited Hyderabad-502032 who directs #rection work at site from the
headquarters at Hederabad-502032.

“BHEL Staff” shall mean any employee of Bhdtaiavy Electricals Limited,
Hyderabad-502 032.

The terms "Approved” or “Directed” or “Instted” shall mean approved, directed or
instructed by Bharat Heavy Electricals Limited. ldyabad-502032.

SINGULAR AND PLURAL ETC.

Words carrying singular number shall also includergd and vice versa where the
context so required. Words imparting the masculi@eder shall be taken to include the
feminine gender and words imparting persons shallude any company or Association
or body of Individuals, whether incorporated or not

HEADINGS:

The headings in these general conditions are sdtwlythe purpose of facilitating
reference and shall not be deemed to be part tifeve be taken into consideration in
the interpretation or construction thereof of thenact.

LAW GOVERNING THE CONTRACT:

The Contractor shall be governed by the awte time being in force in the Republic
of India.

In respect of any suit or other legal procegsiiarising under or relating to this contract
the Courts at Sangareddy / Hyderabad only shaé Bavisdiction.
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ISSUE OF NOTICE:

The contractor shall furnish to the Engineer, BHHELyderabad 502032 the name
designation and address of his authorized agent alhdcomplaints, notices,
communications and reference shall be deemed t@ leeen duly given to the
Contractor if delivered to the Contractor or highawized agent or left at or Posted to
the address either of the Contractor or his reptatge and shall be deemed to have
been so given in the case of posting on the daylooh they would have reached such
address in the ordinary course or on the day therg wo delivered or handed over.

OCCUPATION AND USE OF LAND:

No land belonging to BHEL or their clients undeanfgorary possession of BHEL shall
be occupied by the contractor without the writtennpission of B H EL, Hyderabad-
502032.

COMMENCEMENT OF WORK:

The Contractor shall commence the work witheatime indicated in the Letter Intent
from BHEL, Hyderabad 502032 and shall proceed tighsame with due expediency
and without delay and adhere to the schedules.

In case the Contractor fails to undertalkework within the specified period after the
Contract has been awarded to him, the Earnest MSgeyrity Deposit already
deposited with BHEL will stand forfeited without yanfurther reference to the
Contractor.

If the contractor fails to start the work withinetlstipulated time, BHEL, in its sole
jurisdiction will have the right to award the tende any other tenderer, besides the
forfeiture of the earnest, money and security de@dshe Contractor.

WORKING HOURS:

The normal working time for the work will be 48 hiewper week, in one shift of 8 hours
per day, for six days in week. However, Contrastuall make necessary arrangements
and provide extra labour required to carry outwioek for two or three shifts per day if
required and as instructed by the Engineers of ELH to maintain the scheduled
erection program. Also the contractor should areamgeekly offs for his workmen/
supervisors in such a way is that work is carriatian all days of the week (Monday
through Sunday) without hampering the progress airkwon account of such
adjustments of a weekly offs.

CONTRTACTOR'S DEFAULT :

If the Contractor shall fail or neglect to execube work with due diligence and
expediency, or shall refuse or neglect to complthvainy orders given to him by the
Engineer (BHEL) in connection with the work or dh@ntravene the provisions of the
Contract, the Engineer (BHEL) shall give noticewriting to the contractor to make
good such failure, neglect or contravention. Shdah&l Contractor fail to Comply with

the notice within the period specified in the netithe Engineer shall be at liberty
forthwith, to execute such part of the work as@uatractor may have failed or
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10.01
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neglected to do, or without prejudice to any othight BHEL may have under the
contract to take the work wholly or in part outtbke Contractor's hand and contract,
with any other person to complete the work or aast fhereof and in that event BHEL
shall have the free use of all construction equipina&d other things that may be at any
time on the site in connection with the work, wihdeing responsible to the contractor
for fair wear and tear thereof, and to the exclugb any right of the Contractor over
the same and BHEL shall be entitled to retain dhlold and balance amount which
may be otherwise due under the Contract to the r@ciotr or such part thereof as
necessary to the payment of the cost of executiegsaid part of the work or by
compleling the work as the case may be and of ngeetaims of third parties against
BHEL arising from or in consequence of the Contdstfailure, neglect, refusal or
contravention as aforesaid. If the cost of Comptethe work or executing a part there
of or of meeting claims of third parties as aforeshall exceed the balance due to the
Contractor. The Contractor shall pay such excessHiaL.

LIQUIDATED DAMAGES FOR DELAY IN COMPLETION:

In the event of failure on the part of the Contoadb complete the work under this
specification within the stipulated period or suettended period as may be agreed to
by, BHEL in this regard, the contractor shall bable to pay to BHEL as liquidated
damage and not by way of penalty, a sum equivate@t5% (Half percent) of the total
value of the contract for each week or part of akwvef the delay between the scheduled
time and actual time of completion of work, subjera maximum of 10% of the total
contract value.

STAY BEYOND CONTRACT PERIOD:

Stipulated rate of progress is based on the aatetpreceipt of equipment and materials
at site and also the man power, tools and tackdpkoged by the contractor. In the event
contractor’s stay at the site becomes necessamnbethe contract period for reasons
not attributable to BHEL, no compensation shalpbgable to the contractor. No over-
run charges are payable.

SUSPENSION OF ACTIVITIES :

If conditions obtaining at site warrant temporangension of activities, the contractor
shall do so at the instructions of BHEL Engineeonpensation, if any for temporary
suspension will be discussed and mutually agreed.

STRIKES AND LOCKOUTS :

In the event of the Contractor's Labour resortiagtrike or the contractor resorting to
lock-out and if the strike or lock out declaredh@ settled within a period of one month
the BHEL shall have the right to get the erectioarkvexecuted in whole or part
employing its own labour or through any other ageoicboth and the cost so incurred
by BHEL shall be deducted from the Contractor'sdslper the clause 09.00.
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MODE OF PAYMENT :

All payments due to the contractor shall be paiy by “Account Payee Cheques”
drawn on State Bank of Hyderabad, Hyderabad 502032 may be convenient to
BHEL.

BHEL'S LIEN ON ALL MONEYS DUE :

BHEL shall have a lien on and over all or any motiet may become due and payable
to the Contractor under these presents, and/orcalsand over the deposit or Security
amount or amounts made under the contract and whah become repayable to the
Contractor under the conditions in that behalf imemntained and/or any sums that
may become due and payable by Bharat Heavy Eleldrigmited, the Contractor either

alone or jointly with another or others and eiteder this, or any other contract or
transactions whatsoever between BHEL and the Gantra

Whenever any claim for payment of a sum of monésearout of or under the Contract
against the Contractor, the BHEL shall be entiteedecover such sum by appropriating
in whole or in part the Security deposit deposligdhe Contractor, and BHEL shall be
entitled to realise securities forming the wholepart of any such Security deposit. In
the event of the Security deposit amount being fficsent, the balance shall be
recovered by appropriating any sum due to the aotdr or any sum which at any time
there after may become due to the Contractor utieicontract, or any other Contract
with BHEL. If even such sum is not sufficient toveo the full amount recoverable the
Contractor shall on demand pay to BHEL, the balameunt remaining due.

For the purpose of this clause, where thatr@ctor is a Partnership firm, BHEL shall
be entitled to recover such amount by appropriatinghole or in part any sum due to
any partner of the Firm either in his individuapeaity or otherwise.

Any sum of money due and payable to the f@otdr (including Security Deposit
returnable to him) under the Contract may be appatgd by the BHEL and set off
against any claim of the BHEL for the payment asuem of money arising out of or
under any other Contract made by the Contractdr thiée BHEL, Hyderabed-502032 or
any other units of BHEL.

STORES SUPPLIED BY BHEL

It is not obligatory on the part of BHELg0pply any tools & tackles or other materials
other than those specifically agreed to by BHELwewer, subject to availability,
BHEL/Customer's handling equipments and other plaobls and tackles may be made
available to the Contractor wherever possible oym@ant of the hire charges as fixed
subject to the conditions laid down by BHEL/CUSTORIEom time to time. Unless
paid for in cash in advance, such hire charged bhakcovered in one installment from
the Contractor's first available bill and if it lsewes necessary the same may be adjusted
against the Security Deposit with BHEL.

All the properties of BHEL/their client lcath whether with or without deposit to the
Contractor in connection with the Contract, shalinain the properties BHEL / their
client as the case may be. The Contractor shakbusle properties for the purpose of
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18.0
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execution of the Contract and for no other purpebatsoever. The contractor shall not
sub-loan such properties from his end.

All 'such properties shall be deemed to bgdad conditions when received by the
Contractor unless he shall have immediately onipecé the same thereof, notified the
BHEL to the Contrary. If the Contractor fails totifip any defect in the conditions or

quality of such properties, he shall be deemedaeHost the .right to do so at any
subsequent stages.

The Contractor shall be responsible for @ife sustody of any special equipment and
plants supplied to him and shall return them indyeondition whenever required by
BHEL. In case of non-return, loss, breakage, damgeirs etc., due to negligence or
misuse or otherwise or any other cause for whieh@bntractor is found responsible,
the cost thereof will be recovered from the CorntacThe decision of Engineer
regarding the loss or damage and the amount tedmvered shall be final and binding
on the Contractor

ALTERATIONS IN “SCOPE OF WORK" :

If at any time after the Commencement of the wdBKEL shall for any reason

whatsoever (but not attributable to the Contracha) require the whole work there of
as specified in the tender to be carried out, thgirteer of BHEL shall give notice in

writing of the fact to the Contractor who shall kamo claim to any payment or
Compensation whatsoever on account of any profadwantage which he might have
derived in consequence of the full amount of thekwwwt having been carried out, nor
shall the Contractor have any claim for compengaby reason of any alterations
having been made in the original specificationgwiings, designs and instructions
which shall involve any curtailment of the work@sginally contemplated.

ALTERATIONS IN WORKS :

BHEL may require such alterations to be made invibek during its progress, as may
be deemed necessary, and after due consideratite oélation which such alterations
bear to the work and price stipulated there fah& Contract, BHEL will determine the
amount, if any, which shall on that account be ddadeor deducted from the Contract
price, and this decision thereon shall be final dmading on the Contractor. No
variation of the Contract shall be valid unless eamwriting and agreed to by BHEL.

DAMAGES AT THE WORK SITE :

If the Contractor or his agents or his woskar servants or other associates shall break,
deface, injure or destroy any part of a buildingads, road kerbs, fence enclosures,
water pipes, cables, drains, electric or telephposts or wires, trees, grass or grasslands,
or any other property or cultivable grounds comigsl to the premises on which the
work or any part of it is being executed, or if asgmage shall happen to the work,
while in progress, from any cause what-so-ever,Gbatractor shall make good at his
own expense, or in default, the Engineer may ctussame to be made good by other
workmen or by other means and deduct the expenisavifeh the certificate of
Engineer shall be final) from any sums that maythe due or at any time thereafter
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20.02

become due to the Contractor, or from his secwdéposit, or the proceeds of sale
thereof, or a sufficient portion thereof ,

In case of damage to or loss of any, eremtextherwise, equipment or components of
the BHEL/client or any property belonging to BHHidtr client, caused by the
Contractor’'s men while handling or erecting, du@égligence and carelessness on their
part, the responsibility of making good the losalshest with the Contractor without
loss of time or hindrance to work.. The actual aafstiamage without loss of time or
hindrance to work. The actual cost of damage of together with the overheads will be
recovered from the Contractor's bills. Decisiorthed Site Engineer, regarding the cause
and extent of the damage/loss shall be final froenexecution of work in full but which
he did not derive.

CONTRACTOR TO ARRANGE FOR ALL PLANTS, SCAFFOLDING,
LADDERS AND MAINTENANCE OF THE SITE IN A CLEAN COND ITION :

The Contactor shall supply at his own cdsialerials (except) such special materials,
if any, as may in accordance with this Contractsbpplied by BHEL) plants, tools,
appliances, implements, ladders, cordage, tackdfatding, shuttering and temporary
work whether original, altered or substituted, avitether included in the specification
or other documents forming part or the Contracnrefd to in these conditions or not, or
which may be necessary for the purpose of satigfgircomplying with requirements of
the Site Engineer or to any matter as to which vtitksse conditions he is entitled to be
satisfied or which he is entitled to required tbgetwith carriage there for to and from
the work. The Contractor shall also supply withahbiarge the requisite number of
persons with means and materials necessary fopuhmse of setting out the works,
counting, weighing and assisting in the measureroémxamination at any time and
from time to time of the work or materials. On lféglure to do so the same may be
provided by the Engineer at the expenses of ther@dor and the expenses may be
deducted from any money due to the Contractor @mfhis security deposit or the
proceeds of sale thereof or a sufficient porticgrélof. The Contractor shall be entirely
responsible for the true and perfect setting odtfan the Correctness of all parts of the
work. If at any time, any errors shall appear iy part of the work the Contractor shall
at his own cost, rectify such errors to the satiséa of the Engineer. The Contractor
shall not deposit materials in such places as tosecainconvenience to public
/IBHEL/client/other cases and will provide all nexamy fencing and lights required to
protect the public from accidents and shall be ldoinbear all the legal expenses for
any suit, action or other proceedings of law that/rbe brought on by any person for
injury sustained owing to neglect of the above autions and to pay the damages and
costs which may be awarded in any such suit, acigroceedings to any such persons
or which may with the consent of the Contractosettled or compromised by any such
person.

It shall be responsibility of the Contractor keep the storage, (pre-assembly yard
erection) site and offices used by him, clean aed from all extraneous materials to

the satisfaction of Site Engineer. The contractmllsarrange for removing all such

materials and depositing them at a specified pkiceghe end of each day. Up-on

completion of the work the Contractor shall arratggeemove from the vicinity of work
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all scrap, packing materials, rubbish unused amheromaterials and deposit them in
areas specified by the Site Engineer. In the ewkhis failure to do so, the same will be
arranged to be done by other means and the expsosesurred will be deducted from
the Contractor’s bills.

PROVISIONS OF WORKMEN.S COMPENSATION ACT:

In every case in which by virtue of the provisiarfssection 12, sub-section (1) of the
Workmen's Compensation Act, 1923, or any other fawthe time being in force,
BHEL is obliged to pay compensation to the workneemployed by the Contractor in
execution of works. BHEL will recover the same frohe Contractor towards the
amount of Compensation so paid at 19% interestvatitut prejudice to the rights of
BHEL under section 12, sub-section (2) of the g&itl or any other Law for the time
being in force. BHEL shall be at liberty to recoweich amount or part thereof any by
deducting if from the Security Deposit or from auym due by BHEL to the Contractor
whether under this Contract or otherwise. BHEL lshal be bound to contest any claim
made against it under section 12, sub-sectionf(ft)eosaid Act or any other law for the
time being in force except on the written consergquest of the Contractor and upon
his giving to BHEL full security for all costs farhich BHEL might become liable in
consequence of contesting such claim.

BHEL NOT RESPONSIBLE FOR CONTRACTOR.S EMPLOYEES:

The workers employed by the Contractor dhalthe employees of the Contractor for
all purposes whatsoever and shall not be deembd o the employment of BHEL for
any purpose whatsoever. The Contractor shall abydall rules, laws and regulations
that may be in force from time to time regarding #amployment or conditions of
service of his employees. If under any circumstanvageatsoever BHEL is held liable or
responsible in any manner whatsoever for the defaubmission on the part of the
Contractor in the abiding by the aforesaid rulagd and regulations or is held liable or
responsible to the employees of the Contractorespe&ct of any matter whatsoever,
BHEL shall be reimbursed by the Contractor for shene as also of any other expense
or cost incurred by BHEL in any proceedings orgétion as a result of any claim
demand or act on the part of the employees of thré@r&ctor .

BHEL reserves the right to insist on the reahdrom the premises and property of
BHEL/ their client any of the Contractor's employesithout assigning any reason
whatsoever and the Contractor shall remove suchfargwith.

The Contractor shall as far as possible, greéerence to people .from local regions in
which the site is situated for employment as sttil@bourers in any case all unskilled
categories of labour- shall be recruited from tieal areas.

SUMS PAYABLE TO BHEL BY WAY OF COMPENSATION :

All sums payable to BHEL by way of Compensationemany of these conditions shall
be considered as reasonable compensation to beecpplthe use of BHEL without
reference to the actual loss or damage occurretywéether or not any loss or damage
shall have been occurred.
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24.01

24.02

CONTRACTOR TO COMPLY WITH ALL LAWS AND REGULATIONS ETC.

The Contractor shall be responsible to secampliance with all Central and State
Laws as well as the Rules, Regulations, Byelawd,caders of the local authorities and
statutory bodies that may be in force from timeitoe. He shall give to the Municipal
Corporation/Committee. Police and other relevarihauties all such notices etc., as
may be required by law and obtain all requisitenges for temporary constructions,
enclosures etc. and pay all fees, taxes and sudr dues or charges which may be
leviable on account of any of his operations incetieg the works under this Contract.
He shall make good at his own cost, any damageyt@djoining property.

The Contractor shall comply with all lawsgtstory rules, safety rules, regulations etc.
The payment of wages Act, Minimum wages act workKsx@dompensation Act,
Jndulltrial Disputes Act, Contract Labour (Regulat & Abolition) Act, 1970 as
applicable in the State concerned and the othesraihd regulations in force in BHEL
that may be applicable. The contractor shall inkisevorkmen against accident, injury,
while at work, as required by the relevant ruled @ns the obligation of the contractor
to pay compensation if any, to his workmen, asvpatkmen's Compensation Act and
Employer's Liability Act. No responsibility will s¢ with BHEL in this regard. BHEL is
not responsible for any accident to the labour eygd by the Contractor due to his
negligence, carelessness and non-observance ¢y gaéeautions etc. The Contractor
must ensure to use safety precautions etc. Theambot must ensure to use safety belts,
helmets etc., for his workmen to avoid accidents.

24.02ALABOUR LEGISLATION:

24.03

24.04

The erection Contractor shall comply with the fallng labour legislation and future
legislations in respect of his work and labour eeghby him.

Minimum wages Act, 1948 and Rules framed there unde
Payment of Bonus Act, 1965 and Rules framed thedeu
Payment of wages Act, 1936 and Rules framed thsderu
Equal Remuneration Act, 1976 and Rules framed theder
Maternity Benefit Act, 1961 and Rules framed themeler
Employees Provident Fund Scheme, 1952 and Empldgeeidy pension scheme
1971

Workmen compensation Act, 1923 and Rules framewt thieder.
Payment of Gratuity Act, 19!2 and Rules framedehander
Contract Labour (Regulation and Abolition) Act, 197

10 Factories Act, 1948 and Madhya Pradesh FactorysRug62.
11.Industrial Disputes Act, 1947 and Rules framedeharder

oA WNE

© N

The Contractor is responsible for the provisiorhe&lth and sanitary arrangements to
the workmen and other personnel employed by hipeasection IV, clause 30,00

The Contractor shall observe all the Safety Remuniat in, force in BHEL/clients area
etc. during the contract period. "
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25.01

26.0

27.0
27.01

27.02

CONTRACTOR TO BE LIABLE FOR ALL TAXES ETC.

The rates furnished by the Contractor in the tensfesuld be inclusive of all taxes, tools,
octroi, duties, fees, royalty or commissions, efaplicable in respect of this contract.
The contractor shall indemnify BHEL against levyasfy taxes etc., in regard to this
contract and in the event of BHEL being assesseaiig of the said impests BHEL
shall have the right to recover the total amoustssed from the Contractor's dues and
the Contractor shall also be responsible for afitgoexpenses that may be incurred by
BHEL in connection with any proceedings or litigets in respect of the same. In
respect of employees Provident Fund Scheme apjditalihe Contractor's Employees
and Employees State insurance scheme, necessargtidedwill have to be made from
the Contractor bills if applicable and BHEL willvieano obligation to pay any
compensation on this account.

The contractor shall get duly registered swues with local sales tax authorities and
pay sales tax on materials procured by them, wisicised in the execution of contract
work. The contractor shall also get themselves aatsal of the local (Govt. local bodies)
sales tax regulation/ordinance etc. on the taxaldei on the works contract and register
themselves and pay the sale taxes as per loca tagulations. The rates furnished by
the bidder in the tender schedule shall includesalth taxes. Any claim by the
contractor subsequently pleading ignorance to lagslations, ordinance etc., will not
be acceptable to BHEL.

GUARANTEE

Even though the work will be carried out under shpervision of BHEL Engineers, the
contractor will be solely responsible for the wamkd he shall guarantee the work done
for a period of twelve months from the date of ctetipn of work as certified by the
Engineer for good workmanship 'in Erection/Tes#éh@ommissioning and shall rectify
free of cost all defects due to faulty workmandbyphim detected during the guarantee
period starting from the date of completion of wotky guaranteeing such repairs also
for a period or six months after the repairs.

FORCE MAJEURE:

The following shall amount to Force Majeurdsfof God, acts of any Government. war,
sabotage, Riots, Civil commotion, Police actionyotation, flood, fire, cyclones,
earthquake, epidemic disease and other similaresamger which the Contractor has no
control.

If the Contractor suffers delay in the exicutbf the Contractual obligations due to
delays caused by Force Majeure as defined aboeeggteed time of completion of the

job covered by this Contract or the obligation leé Contractor shall be extended by a
period of time equal to the period of delay proddeat on the occurrence of any such
contingency the Contractor immediately reports baudt Heavy Electricals L1mited, in

writing the causes of each delay
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28.01
28.02

28.03

28.04

28.05

CANCELLATION OF CONTRACT:

BHEL. whose decision shall be final without prepgelito any other right or remedy
which shall have accrued or shall accrue there&ft®&HEL, cancel the contract in any
of the following cases:

FOR CORRUPT ACT:

It the Contractor shall offer or give to any perso the service of BHEL, any gift or
consideration of any kind as in inducement or reWfar doing or forbearing to do or
for having done or forborne to do any act in relatio the obtaining or execution of this
or any other contact for BHEL.

OR

If the Contractor shall enter into a contract wBREL in connection with which
commission has been paid or agreed to be paidrbyhwith his knowledge unless the,
particulars or any such commission and the terngagment, thereof have previously
been disclosed in writing to the Accepting Officer.

OR

If the Contractor shall obtain contract withh BHEL as a result of ring tendering or by
non-bonafide methods of competitive tendering wuthfirst disclosing the fact in
writing to the Accepting Officer.

FOR INSOLVENCY, ASSIGNMENT OR TRANSFER OR SLEITING OF
CONTRACT CHANGE IN THE FIRM

28.06 If the Contractor being an individual o&ifirm, any partner thereof, shall at any time be

28.07

28.08

adjudged bankrupt or order for administration «f siate made against him shall take
any proceedings, for liquidation or composition endny bankruptcy Act for the time
being in force or make any conveyance or assignwiehis effects of composition or
arrangement for the benefit of his creditors orpguwpto do so, or jf any application be
made under any bankruptcy Act for the time bemdprce for the sequestration of his
estate or if a trust deed be granted by him onlbehhis creditor

If the Contractor being a company, shall pass alugen or the Court shall make an
order for the liquidation if its affairs, or a e#eer or Manager on behalf of the
debenture holder shall be appointed or circumstashball arise which entitle the Court
or debenture holders to appoint a receiver or Manag

OR

If the Contractor, assigns. Transfers, subletstengts to assign, transfer or sublet any
portion of the work without the prior written apped of the accounting officer. (Any
such consent shall not relieve the Contractor femy obligation, duty or responsibility
under the Contract.)

OR
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28.09

28.10

If the Contractor being a Partnership Firm intragii@ new partner in the firm except
with the previous consent in writing of the BHEL iaim may be granted only upon
production of a written undertaking by the new partto perform the Contract and
accept all liabilities incurred by the firm unddret Contract prior to the date of such
undertaking.

OR

If the Contractor being a Partnership firm, on dleath or retirement of any partner of
the Contractor's firm before he completes perforreanf the contract.

OR

NOTE: If the Contract is not determined as provided ub-slause No. 28.10 before
retirement of a Partner from the firm, he shalltowre to be liable under the Contract
for the act of the firm until a copy of the publiotice given by him under section 32 of
the Partnership Act has been sent by him to BHEL rbgistered post with
acknowledgement due.

28.11 FOR NONFULFILMENT OF CONTRACTUAL OBLIGATIONS

If the Contractor withdraws or abandons the Comtibefore completion of the works or
pleads his inability to carry on the works covergttler this contract or BHEL finds
during the execution of work the contractor to hefficient or otherwise incompetent to
complete the work as per the time schedule of theti@ct, fails to improve the rate of
progress of work as stipulated by BHEL from timeitoe or the Contractor fails to fulfill
any of the contractual obligations or contraveneg rovisions of the conlract at any
time, or persistently disregards the instructionthe Engineer at site or fails to take steps
to employ competent or additional staff and labagirequired under the contract or fails
to afford the Engineer or his representative prdpeilities for inspecting the work or
any part thereof, he shall be deemed to have fdigd the contractual obligations.

29.00 CONSEQUENCE OF CANCELLATION:

29.01 Whenever BHEL exercises its authority to eatite contract under the clause No0.28.00

that may complete the work by any means at ther@ciatrr's risk and expense provided
always that in the event of the cost of complefias certified by the Engineer which is
final and conclusive) being less than the Contcast the advantage shall accrue to the
BHEL and that if the cost of completion exceeds mheneys due to the Contractor
under the Contract, the Contractor shall either ey excess amount ordered by the
Engineer or the same shall be recovered from thdr@aor by other means. This will
be in addition to the forfeiture of Security Defaamnd recovery of liquidation damages
as per clause No.10.00

29.02 In case BHEL completes the work under tloipions of this condition the cost of such

completion to be taken into account in determirtimg) excess cost to be charged to the
Contractor under this condition shall consist a¢ tost of material purchased and/or
labour provided by BHEL with an addition of suchrgentage to cover superintendence
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and establishment charges as may be decided by Bi#iflse decision shall be final
and conclusive.

30.00 ARBITRATION :

30.01 All disputes between the parties to the @ahiarising out of or relating to the Contract,
other than this for which the decision of the Emginor of any other person bound by
the Contract expressed to be final and conclushall after written notice by either
party to the Contract to the other party be retetoethe sole arbitration of the Officer of
BHEL appointed as arbitrator by the Executive Diveor Group General Manager or
General Manager of Bharat Heavy Electricals Limitdgiderabad-502 032 in his sole
discretion.

30. 02 Unless the parties otherwise agree, sudrerte shall not take place until after the
completion, alleged completion or abandonment efvtlork or the determination of the
Contract.

30. 03 The venue of arbitration shall be such aepta places as may be fixed by the arbitrator
in his sole discretion.

30. 04 The award of the arbitrator shall be fialpclusive and binding on both parties of the
Contract.

31.00 BIDS

31.01 Bidder shall submit the bid in two sepaisaled covers super-scribing as .Technical
Bid' and .Price Bid'. Technical Bids alone will bpened on the due date and time and
in the presence of the bidders who wish to be ptese

31.02 Earnest Money Deposit shall be encloseldedttechnical Bid'. The tender cover should
be super scribed to indicate the fact that EMDnslased. Tenders received without
EMD will be rejected.
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1.01

SCOPE OF CONTRACT:

The intent of specifications is to provide erectservices according to most modern and
proven techniques and codes. The omission of speference to any method,
equipment or material necessary for the properedficient erection of the plant shall
not relieve the Contractor of the responsibilityppbviding such facilities to complete
the erection.

Should any error or ambiguity be discovenedthe specification or information
furnished to him the Contractor shall forthwithrigrithe same to the notice of Engineer
of BHEL before commencement of work. The Engingenterpretation in such
cases shall be final and binding on the Contractor.

Any part of work for which there is no sifieation laid down in the contract shall be
carried out as per the instructions and requirgmef the site Engineer.

ERECTION RATE:

The tenderer shall quote the lowest rate in théopma prescribed in the price bid for
the complete work listed in the tender notice andetailed in scope of work, under the
conditions stipulated in this tender specificatioio extra claim on any account
whatsoever shall be allowed by BHEL unless othervgigecifically mentioned in the
tender specification.

The rates quoted by the tenderer shall doe fior the entire duration of the contract
irrespective of any variations in the cost of liyimdex, prices of materials, wages of
the labour or any other developments arising subs#dgo the date of tender.

The rates quoted by the tenderer shall remacharged even if the actual quantities
erected by the Contractor deviate from the figurespec given irrespective of the
extent and magnitude of such deviation.

IDLE. LABOUR CHARGES:

BHEL will have on liability to any stoppage/delagused in the work resulting in the
labour of the Contractor being idle either duemaintenance work or breakdown of
the erection equipment, tools and tackles to Ipplged by BHEL/their clients, if any,
or due to any other causes arising from the maoinexecution of the work.

EXTRA CHARGE FOR MODIFICATION. RECTIFICATION & REPA  IR:

Major modification and rectification if adye to design and manufacturing deficiencies
which warrant major revamping at site, will be adesed as extra on submission, after
completion of work at the discretion of Residengiaeer. For extra claim, the
Contractor may quote man hour rate which means skilied category including all
consumables, tools & tackles etc.
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4.02 All the works such as cleaning, levelinggailng, assembling temporary erection for

5.00

5.01

5.02

5.03

6.00

6.01

6. 02

6. 03

6.04

6.05

6.06

alignment, scaffolding, checking, dismantling fbalecking and cleaning, surface
preparation, edge preparation of pipes, tubes Etdsfor welding, cutting, grinding
welding, straightening, scraping, fitting up etehich in the opinion of the Engineer-
in-charge are incidental to the final erection aedessary to complete the erection work
satisfactorily, shall be carried out by the Contiwmador which no extra claim shall be
allowed.

PERIOD OF COMPLETION:

The time schedule for entire work of erectoid commissioning shall be governed by
spec. No. 203. Erection schedule.

For this Purpose, the erection will be deetodae completed in all respects, only when
the trial runs, commissioning and handing overhef équipments to our client are over.
The decision of the Engineer-in-charge in this eesghall be final and binding on the
Contractor.

In the event of the date of commissioninigdpextended beyond the period specified it
shall be the responsibility of the Contractor tonpbete the work to suit the revisions in
the program keeping the rates specified in theep@abulation firm during the extended
period without any claim for extra payment on #@isount

MEASUREMENT AND PAYMENT FOR THE WORK EXECUTED :

All items having financial value shall be eetein BHEL Measurement Book by BHEL
engineer.

Work carried out for agreed lump sums walldescribed and similarly recorded.

Lump sums omissions will be entered for dadogc Measurement shall be restricted to
that for which it is required to ascertain the fingl liability of BHEL under this
contract.

Work which is to be measured in detail shallmeasured as per standard procedure
without reference to any local procedures excepivhgre it is otherwise stated in the
tender documents. The measurement shall be takatyjby persons duly authorized
on the part of BHEL and the contractor.

The Contractor shall bear the expenditurelired if any, in making the measurement.
The Contractor shall without extra charges, prowalli¢he assistance with appliance and
other things necessary for measurement.

BHEL Engineer will enter the measurement HER Measurement Book and shall
certify regarding the actual work executed in theasurement Book and bills prepared
based on the same.
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6. 07

6.08

6. 09

6. 10

7.00

8.00

8.01

The Measurement entered in the MeasuremeokBand the bills prepared shall be
signed and dated by both the Contracting parties.

If at any time due to any reason whatsodavdrecomes necessary to re-measure the
work done in full or in part, the expense of suchasurement shall be borne by the
Contractor.

The Contractor will be intimated by Site Eegr of the proposed date of Measurement.
If the Contractor's representative fails to pap@éte in the joint measurement, the BHEL
Engineer shall have power to proceed by himselfke measurements and in that case
the measurement shall be accepted by the Contrastaral.

The contractor shall once in every monthhsubo site Engineer of BHEL with a copy
to Manager (External Services}, details of the rakaiby him up to and including the
previous month which are not covered by the Conhthgreement in any of the
following respect

1. Deviation from the items and specificationsMied in the Contract Agreement.

2. Extra items /new items of work

3. Items in respect of which rates have not bettede

He should in addition furnish a clean certificidethe effect that the claims submitted
by him as aforesaid cover all his claims and nthiirclaims shall be raised by him in

respect of the work done up to and including th&opleunder report.

Terms of Payment:See Specification No. 205

No levy or payment of charge made or imposed dieby reasons of any clerical error
or by reasons of any mistake in the amount leviedemanded or charged.

CONTRACTOR’s PERSONNEL: FACILITIES & SERVICES

The Contractor shall provide services and faesitincluding all the specially skilled
labour such as high pressure welders (gas, TIGaarjd millwright fitters, pipe fitters,
erectors etc. in addition to other skilled, semilstt and unskilled labour required for
the erection work contemplated under this speditioa In case the labour strength/
services/facilities have to be increased to corepla¢ erection work to suit the program
given from time to time, the same has to be cordphkigh as per the requirements of the
Resident Engineer without any claim for extra pagtne

The Contractor shall employ only fully trath and competent men with previous
experience on this job. They have to hold validiieates wherever necessary as per
statutory requirements and also as required byetiggneers of BHEL. BHEL reserves
the right to decide the suitability of workers asttier personnel who may be employed
by the Contractor.
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8.02

8.03

8.04

8.05

8.06

9.00

9.01

9.02

10.00

10.01

10.02

It is the responsibility of the Contractar have the required number of qualified
supervisory engineering staff who can read the ohgsvand execute the work as per
drawings and understand and carryout works as pi&lLBEngineers instructions in the

absence of drawings wherever required and coriteoContractor's labour force

It must be clearly understood that the daglap working and utilization of the labour
employed by the Contractor shall be regulated ga@etording to the instructions of the
Engineer of BHEL.

The supervisory staff employed by the Camtrashall also ensure proper out-turn of
work and discipline by the labour put on the johtlyy Contractor and Ill general ensure
that the works are carried out in a safe and comemner and in coordination with
labour or staff employed directly by BHEL or anyhet Contractors of BHEL/ their
client.

Contractor shall submit a weekly progreg®reof works on approved proforma to the
Engineer. Contractor shall also plan and carryaarke according to the target and state
the deviation, if any, in the progress report.

Contractor shall also furnish the Site Engingf BHEL a daily/ weekly labour report
showing by classification, the number of employeagaged in various Categories of
work.

ISSUE OF MATERIALS FROM STORES

The Contractor shall receive the materiasfthe stores maintained by BHEL at site
with due acknowledgement on printed stores isswehers. Any loss or damage to the
materials duly received by the Contractor will hasebe made good by him promptly
without any loss of time. Delay in progress of wadike to loss or damage of materials
will be entirely attributable to the Contractor.

All the tools and tackles, lifting devicasansporting equipments required by the
Contractor for transporting from storage yard te pre-assembly area, pre -assembly
areas to erection site and for erection and comomgg) shall be arranged by the

Contractor himself.

TOOLS AND PLANT:

The tools and plant given in the list at éxure-1 are only for erection and
commissioning. Tools and plant required for unloggdioading, storage, transportation
etc. for the components are not covered in thalfistadditional tools and plant required
for this purpose shall be arranged by the Contraattbis own cost.

If, any equipment and material issued to @wntractor are damaged or lost, the
Contractor shall immediately report to the Enginetie particulars and the

circumstances in which the damage or loss tookepléar lodging insurance claims.

Failure to report in time will result in summarycowery of the item lost or damaged,
from the running bills of the Contractor. In cabe ttlaims are not realized from the
Insurance Company either
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10.03

10.04

11.00

partly or in full, then necessary recoveries cgponding to the Contractor's liability in
this regard will be made from the monthly bills/dsjts of the Contractor.

Reconciliation of stores issued to the Gutér for work is the primary responsibility
of the Contractor. All the surplus/damaged unusedatenals, package
materials/containers, gunny bags etc., suppliedddignging to BHEL shall be returned
to BHEL in the condition in which they were recaivéll the materials shall be stored
15 cm above the ground by use of concrete blocksooden sleepers. No material shall
be allowed to remain on ground at any time. Allrdpgs in the components shall be
kept covered till they are in final position. Thi®rk should be taken up and completed
as required by BHEL. Necessary recovery will becti#d from the Contractor for the
materials not returned or accounted for as per BbiElles.

The Contractor, during the progress of wsitkuld provide, erect and maintain at his
own cost necessary tool crib, store room and offomen in the machine hall. He shall
also provide temporary workshops required for proged efficient execution of the

work at his own cost. The planning, location andcgon of these shall have the
approval of the Engineer of B H EL.

FOUNDATION AND CIVIL WORKS:

11. 01 Buildings and other necessary civil wortis dquipments etc. will be provided by the

11.02

12.00

12.01

client of BHEL. However, all adjustment of the falation level, dressing and chipping
of foundation surfaces, foundation bolt pockets graliting of equipments, auxiliaries
after alignments etc. as may be required for teetem of equipment/plants will have to
be carried out by the Contractor at his own cogppdrts for pipes, valves, flanges etc,
are to be grouted wherever necessary, by the @otraith cement concrete at his own
cost, as per instructions of the BHEL Engineer. iAliterials like cement, steel, sand,
gravel etc. for the purpose of grouting shall barged by the contractor at his own cost
including special grout mixes.

Any civil work damaged by the Contractothe execution of the work shall have to be
made good by contractor at his own cost to thefsation of BHEL/its client

PRE-ASSEMBLY:

The Contractor shall transport the equipment aaterals requiring pre-assembly from
the storage yard to the pre-assembly areas. Theactor shall take delivery of the
components and equipment from the storage yard gkting the approval of the
Engineer on standard indent forms to be specifigdtie BHEL Engineer. After

completion of erection work, complete and detailemtount of the equipments so
erected shall be submitted to BHEL duly certifigdBHEL Engineer, by the Contractor.

Any fabrication including supply of Enginegy materials required for pre-assembly or
erection of pre-assembled blocks/pieces other thase made available by BHEL or
their clients at site shall be Contractor’s respahty at his cost.
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13.00 METHOD OF ERECTION: -

The components of equipments are sent in pardgmabled and partly disassembled
condition for convenience of transport. They ardéodismantled, cleaned, assembled
stage by stage, erected, matched (including minadification), aligned and
adjustments carried out.

Valves, fittings and pumps are to be thoroughbaoked where necessary by dismantling
the same before erecting and aligning. Valves egeiring hydraulic testing, checking
of operation and setting are to be done by theraotur. Any test rig required for these
operations will be fabricated by Contractor witls material. All the above activities are
to be carried out by the Contractor within his skiped rates. Careful handling of
equipment while lifting and transporting is reqdireHighest care should be taken,
especially while lifting heavy equipments like camgsor barrels and casings, turbine
casing, rotors, condensers and other heat excraatyger

14.00 ERECTION:

14.01 The scope of erection shall include trartsgpto work spot the materials from storage
yard/pre-assembly area, erection work alignmentheading, welding, post heating,
heat treatment, stress relieving and X-raying,llegeadjusting etc. till the turbo-set and
other equipments are finally tested and approveddéoeptance and are taken over by
BHEL/their clients for putting into commercial opéon.

14.02 The Contractor shall provide at his own aosufficient quantity all consumables

a) Sealing material, shellac compound, hemp {filbdingerite, permanite, CAP
gaskets, gland packing, adhesive and other tapes et

b) Lubricants, oils, paints, varnishes, thinregcs

C) Cleaning material like washing soda, soap,ggucioth, cotton waste, carbon
tetrachloride etc.

d) Adhesive papers, tapes, grinding and lapptoges, emery cloth, emery paper
etc.

e) Soldering and welding material including therchalks, fluxes, all electrodes,
oxygen, acetylene, argon (for carbon, steelyalteel & stainless steel) etc.

f) Hardware items including nuts, bolts, struatisteel etc. for enabling works.

0) Electrical items such as cables, bulbs, $wetc. for enabling works.

h) Packing plates and shims for leveling angratig equipment

) Scaffolding etc.

)] Miscellaneous items of consumables nature smecifically mentioned but

required for erection purposes incidental to suabrk&. The materials so
supplied and used shall be of the best quality srgect to prior approval of
BHEL.

k) All grout mixes.

15.00 PROTECTION:
The Contractor shall take all reasonable careditept the work under erection till such

time the erected equipments are taken over by BtiEir/client. Wherever necessary,
suitable fencing and lighting shall have to be jpaed by the Contractor as a safety
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16.0

16.01

16.02

16.03

measure against accidents and damage of propérBHE&L/their clients. Caution
notices shall be displayed by the Contractor te giarning to the persons working at
site of access to any part which may be deemed tombafe and hazardous.

PAINTING:

All the items erected-main equipments, auxiligrigiping, etc. will have to be painted
by band or spray as directed by the Engineer watimtpprocured by Contractor. For
items received painted, two coats of finish paimeroone/two coats of primer are
essential. For items received and erected withoytpaint, two coats of finish paints
over two coats of primer are essential. The quafipecification, colors and brand of
paint are subject to approval by the Engineer. S¢tmpe of wonk includes scraping off
old paint where required, colour bands, lettergmgows, etc., as directed. Provision of
scaffolding, consumables etc. incidental to thekwaoe to be arranged by the contractor
at his own cost. The work is subject to inspectippfoval by BHEL's clients. Paint
weight is not considered for tonnage purposes.tidgiof all equipment and piping is to
be carried out by the contractor. All shop paindediipments is to be painted with two
coats of finish paint using ""APCODUR" of Asian Rt or equivalent. All the piping
to be painted with primer and two coats of finiskinp of approved colour and brand
with Synthetic enamel paint. The contractor shakmge for the painting deploying his
own tools, tackles, manpower, etc.

In case of damage or loss to any equipmenbmponents or any property thereof of
BHEL or their clients caused by the Contractor'ssmdile handling and erecting the
same due to negligence and carelessness on thefghg Contractor's workmen, the
responsibility of repairing or replacing shall resith the contractor. In case the
Contractor fails to make good loss or damage withireasonable time, the actual cost
of damage or loss together with overheads will éeovered from Contractor's bill.
Decision of BHEL regarding the cause as well agrxof the cost of damage shall be
final and binding on the Contractor. Delay in pexg or works due to this will be
attributable to contractor.

Until the plants or equipments are deemdtht@ been taken over, the Contractor shall
be liable for and shall be deemed to have agreeddemnify BHEL or their clients
occasioned by negligence or fault of the Contraectdris personnel.

The erection devices, alignment fixtures|uding supply of materials for same, tools
and tackles, lifting device and all other materiad€essary to carry out the entire work
shall be arranged by the Contractor. Before putiitig use all such fixtures, devices,
etc. shall have to be approved by BHEL.

16. 04 The contractor shall execute the work inntlost substantial and workman like manner.

Accuracy of work in stipulated time is an essenpatt of this contract. The Contractor
shall be responsible to ensure the assembly andmemship to confirm to the
dimensions and tolerances given in the drawinggiipations, quality or suitability or
measurements, or as per the instructions of Engitfeeny portion of work is found to
be defective, in specification or measurementsCinetractor shall dismantle and redo
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16.05

16.06

16.07

16.08

16.09

the work at his cost to the satisfaction of BHHIime lost on this account will be
attributable to the Contractor.

Fabrication of pipes 2" & below for whichomsetric drawings are not given, like
governing oil lines, and seal oil lines, has talbee at site as per the site conditions, for
which pipes are supplied in commercial lengths.rieabon of bends, tees elbows,
reducers etc. for pipes of dia. up to 2" and beloiv also be done at site by the
contractor at no extra cost from the above pipgspleed in commercial lengths.
However, bends, tees, elbows, reducers etc. abdowél e supplied readymade.

Permanent supports for an Il the pipes bbtliameters wherever required are to be
fabricated at site by the Contractor within his tgabrates. However special supports
like spring suspensions, clamps, and hanger rodsbwisupplied by BHEL. Material
for fabrication such as plates, angles, channelds,rl - sections, pipes etc. will be
supplied in running lengths. Fabrication as above imclude adjustments by cutting
and welding as required. Temporary supports wiehao be provided wherever
required at contractor's cost.

The pressure parts shall be erected in amitiowith the provision of Indian Boiler
Regulations and will be subject to inspection by ¢hief inspector of Boilers, or anyone
appointed by him in his sole jurisdiction.

Non-destructive tests like hydrostatic pressest, air tightness test etc. as instructed by
the engineer from time to time, shall be carrietl lputhe contractor to the satisfaction
of BHEL/it's client.

Scope of erection also includes any instaflalvork on pressure parts, connected with
instruments and controls.

16. 10 For alignment and level adjustments of #wgipments like Pumps, motors etc.

17.00

17.01

17.02

17.03

necessary shim plates and pickings suitably fateitawherever required, shall be
arranged by the Contractor at his own cost.

WELDING:

All necessary preheating, of welds and streleving operation of welds are part of the
erection work and shall be performed by the Comrao accordance with the relevant
regulations and standards of BHEL practice anchédatisfaction of BHEL Engineer

and in accordance with the drawings and specitioati

Erection of equipment involves good quakiding dye penetration test heat treatment
radiography work. Wherever required 100% dye patietn test, have to be carried out
as per instructions of BHEL Engineers. Contractpeéssonnel Technicians along with
laborers engaged should have adequate knowledtie@bove works.

The pressure parts shall be erected in oortfowith the provision of Indian Boiler
Regulations and may be directed as per any othedatd/specification in practice in
BHEL. The method of welding (Viz.) Arc, Gas, TIG ather method may be indicated
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in the detailed drawings. BHEL Engineer will hate option of changing the method
of welding as per site requirements.

17. 04 Welding of high pressure parts shall beedoy certified High pressure Welders who

17.05

17.06

17.07

11.08

11.09

18.00

18.01

18.02

18.03

possess valid certificate or CIB of the state inclwhthe equipment is erected as per
provision of | BR... The high pressure Welders wossess necessary certificate shall
appear well in advance before the expiry of theiditgdl of this certificate for
requalification test as per relevant provision®RIand keep the certificate valid till the
completion of work. The services of such weldehg validity of whose certificates
have expired shall have to be terminated forthwith.

All Welders deployed on this work shall lestéd and approved by BHEL Engineer
before they are actually engaged on work thougi thay possess the IBR Certificate
BHEL reserves the right to reject any welder withassigning any reason

BHEL Engineer is entitled to stop any weldevsm the work if his work is
unsatisfactory for any technical reasons or thera high percentage of rejection of
joints welded by him, which, in the opinion of tBelEL Engineer, will adversely affect
the quality or the welding though the welder hadierapassed the tests prescribed by
BHEL Engineer. The welders having passed qualibcatests does not relieve the
Contractor of a Contractual obligation to checkloem Welder's performance.

All charges towards testing of Welders fppraval of Welders for engaging in the
erection work shall be borne by the Contractor.

Sufficient quantity of test plates and pjpeces as considered adequate for testing
contractor's welders will have to be arranged bwyt€ator at his cost. All the other
expenses in conducting the test including radidgyagnd heat treatment shall also be
borne by the Contractor.

All welded joints shall be subjected to @tarce by BHEL Engineer.

WELDING AND THEIR PRESERVATION :

The electrodes/wires and related suppliesqsred for site welding are to be procured
by the Contractor at his cost.

All the welding electrodes/wires shall berestl by the Contractor carefully to prevent
deterioration of their properties. Proper care #hde taken to preserve low hydrogen
electrodes, alloy steel & stainless steel elecsodbich have to be stored in an air-
conditioned room at constant relative humidity bg tontractor.

All these electrodes shall be dried in tleeteic drying oven to temperature and period
specified by the Engineer, before they are useeérection work.
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19. 00 _HEAT TREATMENT:

19.01

19.02

19.03

19.04

19.05

19.06

20.00

20.01

Preheating, post weld heating and streevirgg after welding, is part of erector’s work
and shall be performed by the Contractor in acawréavith IBR regulations and BHEL
Engineer's requirement. Contractor shall arrangesupply heating equipment with
automatic recording devices. Also the contractallshave to arrange for labour, all
heating elements, thermocouples, etc., insulatiateral like mineral wool, asbestos,
cloth, ceramic beads, asbestos ropes, etc., regiordeat treatment and stress relieving
works. During preheat and stress relief operatitimes temperature shall be measured at
least at two different points for pipes above 206 tha. by thermocouple, and recorded
on a continuous printing type recorder. All thearled graphs for heat treatment works
shall be the property of BHEL. The contractor f@aprovide thermo chalks temperature
recorders, thermocouple attachment units, grapétshetc. for checking.

The contractor shall maintain a record ia form as prescribed by BHEL of all
operations carried out on each weld and maintaracard indicating the number of
welds, the names of Welders who welded the sami& dad time of start and
completion, preheat temperature radiographic resudfjection, if any percentage of
rejections, etc., and submit copies of the saméhéo BHEL Engineer as required.
Interpretation of the BHEL Engineer regarding atabjity or otherwise of the welds
shall be final. All site welding joints shall belgect to acceptance by BHEL Engineers.

The Contractor shall carry out the edge gmetpn of weld joints at site in accordance
with details acceptable to BHEL Engineer. Wherguessible, machining or automatic
flame cutting will be allowed only for edge prepsra. Some extra lengths in various
fabricated pipes given as erection allowance dtale to be cut and edges prepared to
suit the site conditions at no extra cost.

Heat treatment may be required to be camgdt anytime (day and night) to ensure
the continuity of the progress. The contractor Ishedke all arrangements including
labour required for the work as per directions dfl EEL.

All the data such as heating temperaturatinge rate, soaking time, maximum
temperature reached during heat treatment shabrdyeerly recorded and documented
which will be the property of BHEL.

Oxy.-acetylene flame heating or exotherrhiengical heating for stress relieving is not
permitted. Heating shall be by means of Electriuktion Coil or Electric Resistance
coil. Potentiometric type recorders shall only bgedi for temperature recording
purposes.

RADIOGRAPHY:

Radiography work of welds connected witls thontract shall be arranged by the
Contractor including provision of services of Teiisns and necessary equipment and
consumables like Isotope camera, X-ray films, ahdnucals. Also contractor has to

provide necessary labour required such as Rigglaipers, etc. to assist the technician
for carrying out the above radiography work and imglother arrangements such IS
providing scaffolding approaches, plat-form, ligigtiarrangements at his cost as per the
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instructions of BHEL. It may be noted that invatiathe radiography will be carried out
after the normal working hours only.

20.02 Radiography inspection of welds shall bdgoared in accordance with requirements
and recommendations of BHEL Engineer and also asthge directions of BHEL's
customer. The minimum extent of radiographic in§ipacshall be as per provision of
IBR Reg. (151) h. They may, however be increasgeigging upon the performance of
the individual Welder at the discretion of BHEL HEmeger/Boiler Inspection Authority.

20.03 Quantum of radiography shall be enforcedoarsthe specifications and as per the
drawings. BHEL Engineer reserves the right to alker quantum of radiography of
joints. The decision of the BHEL Engineer in thegard is fixed and final and binding
on the contractor. Any rectifications required slhalve to be done by the Contractor at
his cost. All X-ray films of joints radio graphed site in connection with work shall be
properly preserved in air-conditioned rooms andl slewome the property of BHEL.

20.04 All field welded joints shall be subjecteddye-Penetrant examination as specified in
the respective drawings and shall have to be aedepy BHEL Engineer. Any
rectifications required shall have to be done lgydbntractor at his cost.

20. 05 For carrying out ultrasonic testing of vegldoints large size tubes and pipes, it will be
necessary to prepare the surface by grinding tm@th finish and contour as desired
by BHEL Engineer. The Contractor's scope of workludes such preparation and no
extra charges are payable for this.

20.06 It may also become necessary to adopt iatgsr IRadiography/MPT/UT depending
upon the site/technical requirement necessitatitgyriuptions in continuity of the work
and making necessary arrangements for carryingheutabove work. The contractor
shall take all this into account and quote the giiaclusive of all such work and
radiography.

20.07 The welded surface irrespective of place @flimg shall be cleaned of slag and painted
at the center with primer paint to prevent corrosab no extra cost towards this.

20. 08 All the welded joints of steam admissionepiges to HPT, IPT and LPT shall have to
be subject to non-destructive tests, viz. magnaditicle test, dye-penetration test and
hardness test in addition to radiography. All theldvseams shall be properly ground
and subjected to 100% radiographic examination.

20.09 The contractor shall have to do root rugas welding for pipe joints by TIG process
wherever required as per the instructions of BHEQiReer.

20. 10 Welding of hangers' supports, stubs, anguise piping is to be carried out by the
contractor according to drawing, specifications asger BHEL Engineer's instructions.
Preheating, post-heating, stress relieving, eiveho be carried out by the contractor
according to drawing and specifications and aBpH#EL Engineer's instructions.
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21.00

CLEANING OF EQUIPMENTS

21. 01 The Contractor shall take necessary meadioreensure that will all the machined

21.02

21.03

21.04

21.05

21.06

21.07

22.00

22.01

22.02

surfaces are greased and covered, for proper fiarec

The contractor shall clean the internal ax@$ of all piping before erection
mechanically and by air blowing as per the instand of the site Engineer. The inside
of all the equipments shall be thoroughly cleaneidie they are installed.

All pressure parts and such other lines &g Ime directed by the Engineer shall be acid
pickled, flushed with alkali water, oil, steam, ar as directed. Cleaning sequence and
arrangements of temporary piping will be directgdte Engineer and contractor shall
execute the work under the direction of the EnginEemporary pipe material and other
connecting material including and/ alkali will bepplied by BHEL.

After flushing with water, steam blowingadter chemical cleaning as indicated by the
Engineer all parts of equipments (viz. valves etfioall be dismantled, checked for
accumulation of dust wear or damage, cleaned Rmthiéplaced if necessary and
reassembled by the Contractor without any claimefdra cost., However, the parts to
be replaced in such cases will be supplied by BHEL.

All the bearings, gear boxes etc, of thapugents and electrical motors to be erected
are provided with protective grease only. Contnast@ll arrange as and when required
by the Engineer, for cleaning these bearings gesedetc. with kerosene or some other
agent, if necessary by dismantling some of thespafrthe equipment already installed
and shall arrange for re-greasing/lubricating thvaeith recommended lubricants and for
assembling back the dismantled parts. Lubricantshewever be supplied free of cost.

The Contractor shall provide all labour éaecution of work including installation and
dismantling of temporary piping, strainers, valvaad instruments required for
conducting the cleaning work.

The Contractor shall effectively protect fimeshed work from action of weather and
from damage or defacement and shall cover thehiigarts when and where required
for their protection

HYDROSTATIC TESTING: -

All pressure parts and some of the low piesgparts shall be subjected to the
hydrostatic pressure test as required by the InBaiter Regulations & APl. ASME,
STDS, TEMA, ASAB, 31.3 IBR, ASME APC (ASAB 31.3) @wactor shall supply all
necessary labour and equipment required for conmutite test.

The test shall be performed by the Contractéhe complete satisfaction of the Boiler
Inspector and the Engineer. All leaky joints shadl cut out repaired or rewelded as
directed and test repeated until satisfactory tesue obtained.
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23.00 INSULATION :

The Contractor should carryout thermal insulati®upply end application) for
equipment and piping. He should also carry out dakllation and insulation for
personal protection where required.

The quality of insulation material is subject fgpeoval by BHEL and the work should
be got executed by the contractor through ageme@sted in the field like M/s. Lloyds
Insulation etc. to standard specifications. Thet aisthe supply and application of
insulation should be included within the overallstof the contract. The weight of
insulation done will not de reckoned for purposéstamnage erected. For detailed
technical specifications etc. please refer to thiowing documents enclosed to this
tender schedule (a) TC 51751 (b) 3-30826-0000L-{€}----------------

24.00 OIL FILLING:

Oil for flushing purposes should be drawn from 8teres of BHEL or its client as
directed and filled into the lube oil tank. Thorbugeaning of the L.O. tanks and S.O.
tanks including painting of the inside surface veheequired with Apcodur or
equivalent paint to be supplied by BHEL is necegssan completion of flushing, oil is
to be drained and fresh charge for trial run anehrogssioning filled. Oil for second
filling also has to be drawn from stores as memtibabove. The work being incidental
to the main erection work under contract, no epagment is envisaged and weight of
oil filled will not be considered for tonnage puges.

25.00 INSPECTION AND TEST RUN:
The Contractor shall provide personnel for thé tes of all equipments erected by him
to work under the direction of the Engineer, inecasy defect is detected during test run
such as loose components, undue noises or vibyati@in on connected equipment etc.,
the Contractor shall immediately attend to theseals and take necessary corrective
measures.

25.01 Contractor shall provide personnel for #sinhg of all equipments erected by him to
work under the direction of the engineer, aftersbk run of the turbine, the contractor
shall provide personnel for the bearings inspection

26.00 COMMISSIONING. .

26.01 The Contractor shall carry out all testhsag hydrostatic pressure test, function test OT
pumps & motors, sole run of Turbine, leak test ofmpressors etc. as per standards
followed by BHEL. Necessary skilled and unskilleergonnel and supervisory staff as
may be required shall be supplied by the Contradiaing start up, testing and
commissioning of the equipment.

26.02 Contractor shall install temporary pipingréfquired in connection with testing and
commissioning of these units at various pointsyeaglired by the Engineer and shall
remove them in a neat and workman like manner tdtgs are over all at no extra cost.

26.03 The erection, testing and commissioninghef Turbo-Generator/Turbo compressor)
units should be carried out in accordance with drggvand specifications which shall
be supplied to the Contractor by the Engineer ftone to time under the supervision/
guidance of and to the entire satisfaction of thgigeer of BHEL. This shall, however
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27.00

27.01

27.02

27.03

27.04

28.00

28.01

28.02

in no way relieve the Contractor of his responiibiof providing adequate and

competent supervisory staff. Drawings and spediboa will be supplied only after

ensuring that the contractor has employed qualifiedned Engineers/Supervisors for
supervising the job. Drawings and specificationdl wot be handed over to the
unqualified men of Contractor.

DRAWINGS AND DOCUMENTS:

The drawings enclosed with this specificatare intended only to illustrate and
generally indicate scope and nature of erectiorkworolved and shall not necessarily
be considered as final and accurate in any orsakkets and some changes may be made
as required at a later date.

Upon award of Contract all the detailed #wacdrawings sufficient to carry out the
erection work will be loaned to the Contractor.

All the detailed drawings/notes which will &eailable with the Engineer at Site shall
form an integral part of the Contract.

Any documents, drawings, or designs supflieBHEL to the Contractor in pursuance
of the Contract shall remain the property of BHEIdany information derived there
from Or otherwise communicated to the Contractallshe regarded as secret and
confidential and shall not, without the consentwriting of BHEL be published or
disclosed either in full or in part to any thirdryaor be made use of by the Contractor
except for the purpose of implementing this cortr&n completion of work, the
documents, drawings and designs supplied shaktoened to BHEL in good condition
failure of which will entitle the BHEL to recovené cost of the same if BHEL decides
so. The decision of BHEL in this regard will bedirand conclusive and binding on the
Contractor.

FACILITIES PROVIDED BY BHEL/THEIR CLIENTS AT SITE:

LAND:-

BHEL/client will allot sufficiently leveled areastorage sheds for storage of Turbo-
compressors & components and pre-assembly area atitable location. For
contractor's Office shed sufficient area will béo#éd on rent as charged by BHEL's
client. The remittance of rent shall be as directgd BHEL/their clients. Upon
completion of the work, the contractor shall distieand clear all debris as directed by
BHEL.

ELECTRICITY:

a) Electricity for construction purpose will be neadvailable at 3 Ph. 415 V 4 wire
systems “At a single point in the project site. Tidders are advised to visit site and
ascertain full details of the same before subngttiheir offers.” Power will be
charged at the rate charged by BHEL's clients. Heardistribution of power to
various erection equipments and power tools sleadirbanged by Contractor by
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providing his own under ground cable, main swibckard, distribution switch board,
service connections etc. and shall meet all thal Istatutory requirements.

b) The Contractor has to make his own arrangem@ntsnetering equipment which
should be kept under the custody of the owner/@seh

c) The Contractor shall not be entitled to any pensation on account of interruptions
/shut downs or temporary power failures.

28.03 WATER SUPPLY

28.04

28.05

28.06

28.07

28.08

28.09

28.10

28.11

Water (including drinking water) required for ctnustion purposes will be supplied at
one point for each purpose. The consumption of maie be charged at the rates fixed
by BHEL's client. The Contractor shall make necassarangements at his cost for
further distribution and storage of water for wais purposes as required.

Metering of the water consumption for differentpases shall be arranged at the cost of
the contractor and should be kept under custoaywoier/purchaser.

BHEL reserves the right to draw water anectekity without charges, from the
distribution line laid by the Contractor. Howevtite consumption will be paid for at the
same rates as charged by clients of BHEL. The @otur shall have no compensation
for claim of extension of time for failure or shatipply of water and electricity. He
should make alternative arrangements so as toetiseircompletion of work within the
time stipulated.

Customer's workshop facilities and craned etner heavy equipment required for
construction may be made available to the Contraattdhe rates as may be fixed by
Customers, subject to their availability and preddhey do not affect the Customer’s
work.

All electrodes are to be arranged by théraotor.

Oil for first filling for the Turbo-compresss/Turbo-generators will be supplied by
BHEL's Client. Wastage of oil during erection, @ilshing etc. shall be made up by the
Contractor at his own cost.

Instruments used by Contractor for work psgs shall be made available to BHEL
Engineers whenever required without any extra aharg

BHEL shall provide instruments required bgit Engineers for commissioning of
turbo- compressors. However, the Contractor shedinge for instruments as included
in the list of tools and plants at his own cost.

BHEL will arrange for Engineers required éommissioning. However, the Contractor
shall arrange workers and supervisory staff roums dlock where necessary during
commissioning and till handing over of the set.

BHEL shall supply material required for tergyy piping and other connected
materials for flushing or blowing of the pipelines.
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29.00

29.01

29.02

PROJECT SITE RULES:

In addition to what has been mentioned in the ggrend special conditions, the site
rules mentioned hereinafter shall be strictly obsdr by the Contractor end his

employees. Contractor's work shall be also subjectinspection by Customer's

Engineers and the Contractor shall provide all sgagy assistance for such inspections.

PRE-COMMISSIONING TEST AND TRIAL OPERATIONS:

On completion of mechanical erection by the Cantnaeach item of the equipment and
plant shall be thoroughly inspected by BHEL forrectness and for completion of
thermal insulation etc. The Contractor shall alaoryout within his quoted rates the
installation of metering and connected wiring amgiry works, laying out connected
cables, cable jointing and generally carry outaadtks connected with their testing and
commissioning and thereafter the Contractor shalf@rth the equipment and plants for
pre-commissioning tests at site. The procedurepfe- commissioning tests to be
performed at site shall be as per agreement bet®e&h and Customer.

TESTING AND INITIAL OPERATION.

The Contractor shall at his own cost perform thiWing work to be completed before
trial operation as defined. The works to be cargatfor this purpose shall include the
following but details of the same shall be stricity accordance with the drawings,
specifications and technical information furnisiydthe BHEL and duly approved by
Customer.

1. Alignment of generator/compressor and turbimeléan unit

2. Adjustment of eccentricity for cylindrical pamd/or rotary part under cold condition
and hot condition.

w

Tightness test and/or pneumatic test of intdesspafter collars, surface condenser
and other heat exchangers.

4. Pressure test and/or pneumatic test of all ipipalystem

(62

. Cleaning of generator/compressor and turbineriqarts by oil and other cleaning
agents where needed
. Flushing of process gas line system by air/meich&cleaning and/or pickling.

(o]

\‘

. Flushing of steam line system by steam.

(o]

. Flushing of condensate line system by water.

9 Acid and chemical cleaning of oil line system.
10. Flushing of miscellaneous small line systenfby
11. Alignment of all pipe line connection to thetun

12. Adjustment of pipe hanger supports includingngpsupports
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13. Initial and preliminary checking of all wiringybing and cabling before energizing.

14. Function test of control valves and other valve

15. Function test of all electrical items and pumps

16. Trial operation of oil console unit.

17. Oil circulation of oil system for flushing purpe

18. Painting of all equipments, pipes where needed

19. Trial operation of Hot well pumps.

20. Function test of steam ejector.

21. Vacuum test of surface condenser unit.

22. Trial operation of all auxiliary units

23. Initial charge of lubricant, seal and contritd 0

24.Supply and application of thermal insulation kvfor turbine and other equipments
and piping.

25. Turbine spin test.

26. Adjustment of turbine trip device.

27. Adjustment of steam inlet governor and extoactjovernor.

28. Piping test of safety valve on steam extradiios

29. Generator/Compressor and turbine tandem trmal r

30. Adjustment of servo motor and steam inlet aintalves
The above tests shall be carried out under thersigion of BHEL's supervisory
personnel on satisfactory completion of all pre-owssioning tests; the trial
operation of the units shall start. The trial operashall be considered successful if
it is proved that the unit can operate continuowdsiging the period of trial operation.
Tests at site including the trial operation will barried out in compliance with
Customers' instructions. During trial operation, nepair or adjustment other than
running adjustment will be permitted.

29.03 GUARANTEE TESTS AT SITE:
The guarantee tests of the plant shall be caoigdafter achieving 100% output of the
equipment which may take around six months from tlaée of commissioning

immediately after the conclusion of the operatiDetailed tests for conducting the
guarantee tests shall be given later. Guaranteedball be carried out jointly by the
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29.04

29.05

29.06

29.07

29.08

29.09

29.10

representatives of BHEL and the Customer. The aodnd supervisory personnel
required during guarantee tests shall be providethb Contractor without any extra
charge.

LOCATION OF HUTS:
Temporary huts shall not be erected by the Cotaramtil the position and the type of
construction have been agreed by BHEL.

EXCAVATION:
No excavation shall be started without the writparmission of the BHEL who will
inform the position of any known buried pipes obles.

INSPECTION OF CONSTRUCTIONAL PLANT:

BHEL shall have the right to inspect any consiaurgl plant and to forbid its use, if in
the opinion of the BHEL, it is found unsuitable amal claim arising there from shall be
made by the Contractor. Any defective or rejectaalstructional plant shall be removed
from the site by the Contractor if directed to daoy BHEL

FIRE:

The Contractor shall use all reasonable meamseteent an outbreak of fire and shall
render immediate assistance in case of fire.

All inflammable materials shall be stored at stactly as directed by the BHEL. No

fire shall be lit without the permission of the BHE

The Contractor shall arrange for necessary hatidgexshers in his store workshop and
at work sites to deal with fires on the spot.

The Contractor shall report immediately to thee &hgineer BHEL of any outbreak of
fire in or near the Contract site.

STAGING AND SCAFFOLDING:

Properly constructed staging with safe means oésx shall be provided for all works
that cannot be done from the ground or other safans of support. No staging shall be
less than 625 mm wide except for suspended scaffdlastle scaffolds and scaffolds
on the outside of any sloping roof which shall hdemst 450 mm wide. As far as
possible, scaffolding shall be of tubular steelcinre. BHEL shall have the right to
declare any staging or scaffolding as unsafe ampline the Contractor to effect
necessary improvement before using such stagisgadfolding. No claims arising from
rejection of any staging or scaffolding shall bedeéay the Contractor.

BARRIERS:
All construction areas in or near existing plaantldings, access routes or through fare
shall be adequately protected with barriers byGbetractor.

IONIZING RADIATIONS :

The Contractor shall not consign or bring to thie &ny radioactive substance nor use
thereon such substance or any X-ray apparatus henias obtained written instructions
in regard to such use from BHEL and he shall compti all such instructions.
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If the Use of such substance or apparatus by tmr&ctor on the site has been agreed,
the Contractor shall obtain the permission of BHiglfore such use.

29.11 OBSERVANCE OF RULES:
The Contractor shall explain to each of his emeésy the site rules in a language which
is understood by the employees.

The Contractor shall be responsible for the compkaby his employees with the site rules and
shall make their compliance therewith a conditibermployment.

29.12 IDENTIFICATION OF EMPLOYEES:
The Contractor shall arrange to issue individdehtity card/token to all his employees.
Contractor's employees will be allowed only on protion of the Identification
cards/tokens as the case may be.

29.13 WITHDRAWAL OF IDENTIFICATION CARDS ETC:
When a person ceases to be employed by the Ctortithe Contractor shall collect
back the identification cards/tokens from such pess

29.14 NOTICES ON THE SITE:
The Contractor shall inform his employees thasaé rules and all notices in any place
on the site shall be strictly complied with. (Attiem is drawn to the fact, that in certain
areas smoking is not permitted and naked flamesatrallowed).

29.15 HOURS OF WORK:
Contractor's employees shall conform to the sigrtfinishing and meal break-time as
per site regulations. For work outside normal wagkihours, the Contractor shall obtain
before hand the written permission of BHEL.

29.16 STORAGE AND CARE OF MATERIALS:
The Contractor shall store his plant and matedalyg in areas allocated to him.

He shall be solely responsible for the care ohallplant, tools and materials and shall
make no claim against BHEL for any loss or damaegeeto.

The Contractor shall be responsible for keeping she neat and tidy to the entire
satisfaction of the customer. Pieces of wood, paghiox timber, shuttering planks,

brickbats, excavation soil etc., will not be allav® remain scattered on the site. Such
and any other rubbish must be disposed off asnsénuictions of BHEL.

29.17 REMOVAL OF MATERIAL FROM SITE:
No Plant, tools or material, whether belonginghe Contractor or otherwise shall be
removed from the site without written permissiorBéfEL.

29.18 PARKING OF VEHICLES:
The Contractor or his employees shall park thefmeles including personal cars only in
areas allocated for the purpose.
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29.19

29.20

29.21

29.22

29.23

29.24

29.25

29.26

29.27

29.28

29.29

RELIGIOUS FUNCTIONS:
The Contractor shall not allow his employees tédhany religious function at site
except with the written permission of BHEL.

FEMALE WORKERS:
No woman shall be employed on the site by the @otdr except between hours 6.00
am and 7.00 pm.

TOILET FACILITIES:

The Contractor shall arrange for suitable toibatilities, separate for men and women
employees on the site and maintain the same ireptomienic condition.

EATING ETC. ON SITE:

The Contractor shall ensure that his employees tlagir food only at specified places.
Eating directly on the job shall not be permitted.

WASTAGE OF WATER:

Contractor shall ensure that no water is wasteahyn manner. He shall use press type
taps if the customer so directs to prevent losswafer arising from Contractor's
employees leaving the taps open.

FOSSILS ETC.
All fossils, coins, and similar articles of valaeantiquity discovered on the site shall be
handed over to site Engineer of BHEL by the Comtrac

LIVING ON SITE:
No Contractor's employees will be allowed to lorethe site. Outside working hours no
employee shall be allowed to remain on the sithaut the prior permission of the Site
Engineer, BHEL.

INFECTIOUS DISEASE:
The Contractor shall report to Site Engineer, BH&ily cases of infectious disease
amongst his employees and shall remove such casedle site forthwith.

ACCIDENTS:

All accidents must be reported to the Site EnginBEIEL without fail. The Contractor
shall be responsible for complying with all statytoequirements in case of accident
major or minor.

DISCLOSURE OF INFORMATION :

The Contractor's employees must not communicatgetsons other than BHEL any
information on the design or performance of thenplar machinery. The Contractor
must not take away from the site any samples, p@ndgrawings without written
permission of BHEL.

PHOTOGRAPHS:
The Contractor may take photographs of progresshisf work only with prior
permission from BHEL.
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29. 30 SMOKING:

29.31

29.32

29.33

29.34

29.35

30.00

30.01

A Contractor's employee must not smoke on thosés pe the site where notices
prohibiting smoking are displayed.

INTOXICATING LIQUOR

Anybody found to be under the influence of intating liquor shall be refused
admittance to the site or evicted from the site.

In toxicting liquor must not be brought to theesitor be accepted from any person the
site.

PRIVATE TRADING:
A Contractor's employee must not conduct any fofrprivate trading including money
lending on the site.

MEDICAL FACILITIES

Since no medical facility other than the standaetical kit will be available at site,
medical facilities beyond the above will not bepded to the Contractor’'s supervisory
staff & workmen. Contractor shall make his own agaments for such medical
facilities at his own cost.

PROVIDENT FUND:

The tenderer should have been covered under thplogees Provident Fund a
miscellaneous Provisions Act, 1952 as an unexambédand should furnish the code
No allotted to him by the provident Fund Authostién case his is an exempted unit the
code No. allotted for the same by the Providentdrauthorities should quoted. Please
note that tenders not complying with the above ireguent will not consider”.

FOR ELECTRICAL:

Laying, jointing and termination of power cabldwls be done by certified electrician
holding valid license from licensing authority dfet state where the work is being
carried out and must qualify himself from engingecharge at site.

The Contractor should possess valid work licens@n&electrics from inspectorate
authority of the state where the work is beingiedrout.

FIRST AID:

a) At the work site there shall be maintained ineadily accessible place, first aid
appliances and medicines including an adequatelyswbpsterilized dressings and
sterilized cotton wool. The appliances shall betkepgood order. They shall be
placed under the charge of a responsible personsialb be readily available during
working hours.

DRINKING WATER:
a) Water of good quality fit for drinking purpos&sall be provided for the workers
on a scale of not less than five liters per headlpg.

b) Where drinking water is obtained from an intetemt public water supply each
worksite shall be provided with a storage tank \ersrch water shall be stored.
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30.02

30.03

30.04

c) Every water supply storage tank shall be astadce of not less than 15M from
any latrine, drain or other source of pollutionsh&ke water has to be drawn
from an existing well which is within such proxiwyibf any latrine, drain or
other source of pollution, the well shall be prédpeahlorinated before water is
drawn from it for drinking. All such wells be erdly closed and be provided
with a trap door which shall be dust proof and wateof.

d) A reliable pump shall be fitted to each welle tthap door shall be kept locked
and opened only for inspection or cleaning whichllsbe done at least once a
month.

WASHING AND BATHING PLACES:

Adequate washing and bathing places shall be ¢@edviseparately for men and
women. Such places shall be kept clean and wellhella Bathing or washing should
not be allowed in or near any drinking water well.

LATRINES AND URINALS :

There shall be provided within the precincts oérgwvorksite, latrines and urinals in
an accessible place and the accommodation, selyai@teeach of them shall be on
the following scale or on the scale so directedh®ysite engineer of BHEL in any
particular case.

1. Where the number of persons employed doesxceed 50
2.  Where the number of persons employed exceetstfloes not exceed 100
3. For every additional 100

If women are employed, separate latrines and lsrisereened from those for men,
shall be provided on the same scale.

Except in work sites provided With water-flusheadrines connected with water-

borne sewage system, all latrines shall be providéd receptacles on dry earth

system which shall be cleaned at least four tima/ cand at least twice during

working hours and kept in a strictly sanitary caiwai. The receptacles shall be tarred
inside and outside at least once in a year.

The excreta from the latrines shall be disposé@tothe Contractor's in out way pits
approved by the local member of scavengers andecesmscy staff to keep the
latrines and urinals in a clean condition.

SHELTERS DURING REST:

At the worksite there shall be provided free a$tdmvo suitable sheds, one for meals
and the other for rest for the use of workers.
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30.05 CRECHES:

At every work site at which 50 or more woman ardirtarily employed, there shall
be provided huts of suitable size for the use aoldoén under the age of 6 years
belonging to such women. One hut shall be useihfant’'s games and play and the
other as their bed-room. The huts shall not betoacted on a standard lower than
the following:

1. Thatched roofs
2. Mud floors and walls
3. Planks spread over the mud floor and coveréll nvatting

The use of the huts shall be restricted to childtkeir attendants and mothers of the
children.

30.06 CANTEENS:
A cooked food canteen on -a moderate scale slealprbvided for the benefit of
workers if it is considered expedient.

30.07 SHED FOR WORKERS:
The Contractor should provide at his own expehgels for housing the workers. The
sheds shall be of a standard note less than tlap dieelter type to live in which the
workers in a locality are accustomed. A floor anéabout 6' x 6' for 2 persons, shall
be provided. The sheds are to be in rows with &rcépace between sheds and 80
clear space between roots if conditions permit. Wheker's camp shall be laid out in
units of 400 persons, each unit to have a clearesp&50' on each side.

NOTE: In case where alternative facilities exist in melge the amenities mentioned
rules 1 to 8 of the relevant rules should be scorgdvith due attestation at the time
of implementing the agreement.

31.00 SAFETY INSTRUCTIONS -

1. All the work shall be preplanned regarding théety measures before they are
taken up in hand. The workers shall be instructetbdow to work safely.

2. Fire precautions and safety regulations shatiiserved by one and all.

3. Safety lectures shall be organized in the isteo¢ the person's life, health and
safety during work.

4. Fire:-extinguishers, buckets of sand and water shall be provided in working area
within the reach of each working area.

5. Fire alarm’ switches shall be fixed in such & Wt any layman can operate the
same in emergency.
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6. Near every telephone the phone number of teestation shall be mentioned in a
visible place.

7. Warning boards, 'Dangerous Zone' boards, ‘Ndssiom' boards and 'No smoking'
boards shall be displayed wherever necessary

8. Safety instructions in languages understood tnkers and other staff shall be
displayed in prominent places.

9. First aid cabin with a compounder shall be k@ convenient place at site. An
'‘Ambulance Van' shall also be kept ready in workiogrs near the cabin.

10. First aid instructions chart for electrical skahall be displayed at prominent
places

11. The workers shall be provided with the appatersafety equipments for job
12. In work place, only the authorized passageifdrance and exit shall be used.

13. Persons wearing cloth like Nylon and Terylema&ishot approach the fire when
there is a fire accident.

14. Workers shall wear tight fitting clothes asdeacloths are liable to be caught in
equipment in motion. Workers shall also use footvgaang proper protection.

15.No person shall be allowed to work under thiuerfce of intoxicating drinks.

16. Before entering the prohibited area necessamyigsion shall be obtained.

17. Holes and pits shall be covered with suitatdals, slabs end chequered plates.

18. It should be ensured that no unauthorized perscallowed to operate drain
valves of the tanks filled with fluids such a seiit. or any other valves meant for
equipment that is under operation

19. Unauthorized persons shall not be allowedpaireany machines or equipments.

20. Dropping of tools and tackles is forbidden.

21. Any equipment shall be started or put into apen only by authorized persons.

22. Tools and tackles shall be in sound conditiod proper tools shall be used for
proper work.

23. No person shall be allowed to lean over thk-taelded structures or hand railing.
Also no load shall be applied on tack-welded joints
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24. Placing the fingers in holes of the couplingsbetween the flange joints and
between any moving parts shall be avoided.

25. Using compressed air for joke or even poinkinge at another person shall not be
done

26. Working spots shall be kept clean and in order.

27. Whenever repair work is to done on a runninghire or in any charged line
(with hot water, steam pressure line, acid lineygoline) written clearance shall
be obtained from the concerned authorities. Beforamencing the work, it shall
be ensured that the safety steps are actuallyfetidoy them.

28. Continuous watch shall be kept over the menkiwgrin closed places like
condenser tanks and cable ducts, so that they eaerboved out, if they feel
suffocated. If necessary, sufficient light and vlatibn shall be provided.

29.00 LIST OF SAFETY PRECAUTIONS TO BE OBSERVED BY THE
CONTRACTOR:

29.01 The contractor shall take all necessary wgbetcautions and arrange for
appropriate appliances as per direction of BHEltdauthorized officials to
prevent loss of human lives, injuries to persorgr@jaged, and damage to

property.

29.02 The contractor shall provide to its work torand ensure the use of the
following personal protective equipment as foundessary and as directed
by the authorized BHEL officials:

1) Safety Helmets conforming to 1S-2925, 1984

i) Safety Belts conforming to IS-3521, 1983

lii) Safety shoes conforming to 1S-1989, 1978

iv) Eye & Face Protection devices 1S-8520, 197d@ an
Conforming to 1S-8940' 1978

v) Hand & body protection 1S-2573. 1975, 1S-699873
Devices conforming to I1S-8807, 1978, 1S-8519,71.97

29.03 The contractor shall not use any hand-langsgered by electric power with

supply voltage of more than 24 volts.

29.04 All portable electric tools used by the Caator shall have safe plugging
system to sources of power and be appropriatetiregr

29.05 All tools, tackles lifting appliances, scadi® cradles, safety nets, ladders,
equipment etc. used by the contractor shall bafaf design and construction.
The authorized BHEL officials shall have the rightoan the use of any item,
if such use is considered to be dangerous by theetbed BHEL officials. :
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29.06 If the Contactor fails to take appropriatéetsa precautions or to provide
necessary safety devices and equipment or to edrigsetructions issued by
the authorized BHEL officials, BHEL shall have thght to take corrective
steps at the risk and cost of the contractor.

29.07 The contractor shall take all necessarydafety precautions as per directions
of the authorized BHEL official.

29.08 In case of a fatal or disabling injury acaoid® any person due to lapses by the
contractor, BHEL shall have the right to imposerappate financial penalty
on the sub-contractor and recover the same fronmpay due to the
contractor for suitably compensating the victimha/her dependents. Before
imposing the penalty, appropriate enquiry shalhélel by BHEL.

29.09 In case of any damage to property due weRpy the contractor, BHEL shall
have the right to recover the cost of such daméoes the payments due to
the contractor after holding an appropriate enquiry

29.10 In case of any delay in the completion obla due to mishaps attributable to
lapses by the contractor, BHEL shall have the rightecover cost of such
delay from the payments due to the contractory afteifying the contractor
suitably.

29.11 If the contractor fails to improve the stadaof safety in its operation to the
satisfaction of BHEL after being given reasonalgpartunity to do so, BHEL
shall have the right to terminate the contract godthe job completed at the
risk and cost of the sub-contractor,

29.12 If the contractor succeeds in carrying osifjab in time without any fatal or
disabling injury accident and without any damagertperty, the BHEL shall
favorably consider rewarding the contractor suitdbt its performance.

32.00 HANDLING OF LOADS: -

1. Only the authorized operator should be alloteedperate a crane.

2. The operator should operate the crane onthemnstructions from the slinger or the
supervisor in charge for the work concerned.

3. The operator shall immediately stop the craseoon as he gets the stop signal.

4. The operator and the stinger should be fulveosant with the operating signals and
the slinger should be very careful to give appmterisignal for each movement of
the crane. Necessary codes will be given by ouesgmtative at the site.

5. Itis always advisable to engage experienegggmnel for handling the loads
6. Intermediate signaling man shall be providéamever the operator cannot be seen
by the slinger.
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7. If the crane brake dose not works properly,dfame shall be operated and the defect
shall be rectified immediately.

Work with utmost care when having the hookrmisaextreme line.

Before leaving the crane the main switch nwesswitched off by the operator.

0. Inclined pull or pulling of heavy loads is laaden.

= ©

11. The lifting capacity of the crane should netdxceeded at any time.

12. All slings shall be tested initially and laggeriodically. They shall carry a metal
ring or its safe lifting capacity shall be mark@tiis limit shall not be exceeded.

13. While selecting the sling, the safe loadyiag capacity shall be ensured on the
basis of angle between the sling ends. A chart sigpthe relation between the
sling capacity and safe load carrying capacityaaious angles should be available.

14. Marks on the case for placing the slings shallooked for before lifting the case
there are no markings, decide carefully suitabdeglfor putting the sling.

15. Fastening the slings around the sharp edgdklshavoided, soft packing like soft
wool, gunny bag pieces and tin sheet etc., shalrbeided where necessary.

16. The crane hook shall be properly centerechéoldad to avoid swinging of load
before the load is lifted.

17. Wherever the lifting tackles are provided slaene shall be utilized for lifting the
equipments.

18. Equal distribution of loads on the slings &Hifting is essential.

19. Before lifting a load, all the loose partsisba fastened with main load properly
and all the unwanted material shall be removed fitdmprevent them from falling
down.

20. Where special care to prevent a heavy loadramecfrom rotating or swinging is
necessary, the load may be tied with manila ropgsch shall be guided by
holding tight. Care shall be taken to move the lgad/ slowly and to ensure that
the ropes do not get entangled with any object.

21. Transporting the loads over the running maehirquipment under erection (like
turbine and Generator) and over the persons idipted.

22. Keeping the toads hanging on the crane hao& fong period should be avoided.

23. No person shall be allowed to stand on thd twaunder the load where it is either
lifted or moved.

24. The bearing capacities of the floor shall beueed before placing any load on the
same.
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33.00

25. Whenever slings, ropes or chains are carmadechook, care shall be taken to
fasten them to the hook and they should not bevaliicto swing or to get entangled
with other objects. Otherwise they may damage atharpment.

26. Slings ropes and chains used for handlingdhds are to be inspected regularly
and shall be stored on sling stand and presenadstghe weather influences.

27. In case of any rope-breakage and knots imgslthe operator shall immediately
arrange for off-loading the sling.

28. Stretching of sling or cracks are the indmaif breakage of the rope.

29. Knotting and winding the slings around the khdor reducing its length is
forbidden.

30. Only tested tackles shall be used for joirdhgins or slings.

31. The crane ropes are to be lubricated with lesisl adhesive grease.

32. The slings chains hooks and shackles shabb@adtropped or dragged on the floor.
33. All valves shall be lifted with their bodiescanot by their wheels.

INSTRUCTIONS ON TRANSPORT OF IMPORTANT PARTS FROM STORE
T0O SITE:

1. Proper planning is necessary to shift the mgents safely from the stores to the
required spot.

2. The actual weight and the dimensions of thepmgent shell be checked so as to
arrange the suitable crane and trailers, wagomskgretc.

3. Route shall be decided in advance to trangihertequipment over the culverts
below the over head power lines end below the kelep lines etc. Some times
cables may have to be lifted up to allow the heagights with the trailer to pass.

4. Line clear shall be obtained (in writing if mesary) a day earlier to transport the
important equipments like Rotors of Turbine and &ator, turbine casing, end
stator (of Generator), Condensers and heaters etc.

5. Precision mechanical and electrical equipmeh#dl not be left open on the road
because of any break down of the transport vehicles

6. Responsible Officer shall be present at thee toh the movement of heavy and
special equipment.

7. Heavy equipment shall not be allowed to passutih the bends on the road.
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8.

9.

In case of non-availability of over head craaegantry crane a mobile crane with
required capacity shall be arranged for transportat

Stoppages of the loaded trailers shall be me@chwhile transporting from stores
to the site.

34.00 HANDLING AND USING OF CYLINDERS ETC:

10.

11.

12.

At the erection site gas cylinders and oil &larshall be transported by crane only
with suitable carrier fabricated for this purpose.
Valve protection caps shall not be removed windasporting the cylinders.

Carrying the cylinders on the shoulder is poabd

In case of work spots not easily accessible hgsages, a cylinder may be
transported by 20 men by using a thick and stromggden beam on their shoulder
and tying the cylinder to it. The cylinder shall kept near to the ground. One more
man should accompany them for assistance.

No cylinder shall be rolled down on the ground.

On plain surfaces the cylinders can be rolted slant position by keeping them on
the edge of the base.

Sudden dropping of cylinders, hammering theippitay on them the live electrode
for testing the arc, smoking near the cylinders aitting on the cylinders are
prohibited.

The cylinders shall be secured in vertical fp@sibefore using the same for work.
Acetylene cylinders shall always be stored andizetil in vertical position,

Before connecting the respective regulatorghencylinders, clean the threads and
valve passage by opening the cylinder valve momigntdhen secure the union of
the regulators in respective direction of the tdeefAcetylene in anti- clockwise
direction and oxygen in clock- wise direction).

The cylinders shall be kept away from hotgdahot air, steam line, falling molten
metal from welding or cutting work, oil line. Theghall be kept away from
electrical circuits also.

After utilizing the cylinders the valves shiadl kept in closed position.

The cylinders shall not be utilized as suppat as rollers for moving some
equipment.
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13. Tampering with the cylinder valve and its alenumber are strictly prohibited.

14. If any continuous leakage is found in the reydir the same shall be shifted to a
safer place, while returning the cylinder, the nemland the defect shall be
intimated to the supplier.

15. Do not use defective regulators, hose, cutingelding torches.

16. Unauthorized persons shall not meddle withath@ve said apparatus.

17. Proper wrenches shall be used for this operati

18. On the empty cylinders words 'EMPTY" or "M3hall be written and they shall be
kept in separate place.

19. Slings and electrical magnets shall not bd tséandle the cylinders.

20 Grease should not be used on any part of Okglane apparatus.

35.00 SCAFFOLDING AND ITS SAFETY PRECAUTION:

1.

Even without the individuals demand scaffoldstwll be arranged for any worker
when the job is beyond his reach.

To ensure the stability of scaffolding shake phatform by both the hands and ensure
its stability before boarding on the same.

Material for scaffolding shall be a sound ospezially, wooden plank pipe, clamp,
bolt, nut, binding wire etc.

Using any of type ropes except binding wirelamps on the scaffolding for welding
work is prohibited.

Lifting of any heavy object from ground by siamg on the scaffolding shall be
avoided

Persons working on elevation shall be providéd all the safety coverings like hand
gloves goggles" safety belts and also helmetsyifveork is going on above them.

Scaffolding shall be provided with hand raiBngr some thick manila rope can be
utilized for the same purpose if it has to remaina longer periods.

Placing or storing of heavy material on theffetding shall be prohibited.

Unwanted items shall be collected in a bagha bucket and then lowered manually
by some rope instead of throwing the same on thie way.
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10. Testing, the arc of electrodes on the scafiglgipes is prohibited.

36.00 SAFETY REGARDING WELDING:

1. Necessary safety equipment should be supmi¢let welders, chippers and grinders
(i.e. shield with 'good glass, apron, hand glolegg guards, goggles etc,)

2. Do not allow anybody to look at the welding aiith naked eye.

3. Welding cable shall be checked periodically etasure that its insulation is
preserved in perfect condition.

4. Do not all welding cable to mix or lie with tipwer cable or with oxy-acetylene
hoses

5. Welding cable shall not be allowed to comeantact with the important surfaces of
equipment (especially on the parting plane of tmbibe, inside the generator
stator valve seating, flange joints and over theatis of pipe, bolts and nuts.

6. No inflammable material shall be left below telding work (for example cotton
waste, cloth pieces wooden material, papers, térpail and petrol barrels and
oxy -acetylene cylinders etc).

7. Only an authorized welder shall be allowed torkvon the jobs for which he is
qualified. .

8. Welding generator or transformer shall be svattoff whenever not being used.
9. Gas cylinder valve shall be closed as sooraaswglding or cutting work is over.

37.00 ‘X' RAY AND ISOTOPES:

1. Only authorized employees shall be permitteldaiadle the X' ray equipment and
isotopes.

2. Necessary precautions shall be taken while Imgnck- ray equipments and
isotopes as advised by the manufacturer of the same

3. 'Danger Zone' boards shall be displayed araimedspot of testing over the
specified area.

4, Periodical medical check-up shall be taken gy itidividual who handles the
isotope and 'x- ray equipments and he shall apeathe doctor's advice.

5. This work should preferably be carried out ofidays or in the night when there

are very few persons around.
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6. Methods of storing and the plan of the buildistpres) shall be obtained from the
manufacturer/supplier of those equipments.
7. The container shall be sealed before keepitigeirstore.
8. Persons including the ‘X'-ray tube operator $thaot expose themselves to direct
beam of X-ray.
9. Even authorized persons should have shielddteq themselves from direct or

scattered radiation.
10. The safety precautions and procedures shalisheicted to all the persons.

11 All the authorized persons who handle the X'-Rag Isotope equipment shall be
kept informed of the harmful effect on human body ahall be utilized only for
the minimum required period.

12. While handling such equipment, hands and tsbdl be kept away. Tongs and
other suitable devices shall be used when hanth@g@quipment.

38.00 ELECTRICAL:

1. All the electrical equipments like switches,rses, welding machines, motors
and transformers shall be protected against weatmtitions,

2. All the electrical connections shall be peraadly checked by the authorized
certified electrical supervisor.

3. Whenever electrical faults are noticed theytrbesmmediately attended to.

4, All the portable lamps shall be suitable fowZupply.

5. Operating the electrical equipments or actngatine circuits with wet hands is
forbidden.
6. Protective rubber gloves and rubber shoes dimllused before working on

electrical lines.

7. Before switching any new electrical equipmeurgper earthing shall be done.
Effectiveness of earthing connection shall be chdgberiodically.

8. Direction of rotation shall be checked justeafgiving connection to welding
machine motor, etc.

9. Indicating lamps shall be fixed on the prounsibcubicles on different floors as
well as on overhead crane live wires.
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10.

11.

12.

Whenever the supply fails in all the phasesnoany one of the phase, all the
electrical machinery shall be put off immediatedggecially 3 phase motors and
welding generators).

Repairs to electrical equipments or lineslsiatl be carried out unless the main
switch is switched off and fuses are removed. Arthoeith words ‘DOES NOT
SWITCH ON MEN AT WORK' shall be hung on the swit®&efore commencing
the repairs, the terminals shall be tested witbstet to ensure that the supply is

off.

No unauthorized person shall switch on anyadwdr interfere with the electric
circuit
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DANGEROUS RADIATIONS
39.00 X-Rays:

1. No X-Ray the tube operator or other worker Istialiberately expose himself to a
direct beam of X-Rays.

2. All X-Ray tubes used shall be of self-protectbdck-proof type

3. The protection of the tube shall be of full patve thickness

4. Any continuously-excited X-ray tube shall beywded with a load shutter of full
protective thickness and so arranged that it campleeated and closed only from the
control panel

5. The control panel of mobile X-Ray sets usedindustry shall be placed and
operated from behind fixed or temporary screeningdequate protective thickness

6 During X-Ray exposures all persons other tharctimtrol operator shall be:

a) Shielded from direct or scattered radiation byesning of adequate protective
thickness.
b) Excluded from any area around the X-Ray tube ted article being radio
graphed be determined by competent authority ih pacticular case

7. The area as determined by the above paragfadhlb® temporarily delimited by
roping off or by other suitable fencing

8. Visible warning signs or audible signals ortbahall be provided and operated
immediately prior to and during radiographic expeswf X-Ray units

9. Wherever possible' the useful X-Ray beam froaiRXy units shall be directed away

from alt occupied spaces and the beam cross selotiited to the smallest area
necessary for work.

40.00 RADIOACTIVE SUBSTANCES:

40.01 GENERAL:

1.

The persons who are employed in the radiogcapbork shall be medically
examined particularly for chest and blood analgsisr to .their employment.

They shall be medically examined periodicallyridg their employment in
radiographic work and workers found to be having thaximum permissible
amount of radium in the body shall be removed fuittn from further exposure to
radio-active substances and shall not return tkwvmrolving such exposure until
medically advised that they are permissible.
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3.

5.

All persons handling the radio-active substasball be kept informed of the
harmful effects on human body and shall handle amnlyimum quantities necessary
for Work, remain in proximity to such substancedyofor the minimum time
necessary and keep the hands and body as far avwegssible from such substances
by handling them with tongs or other suitable desic

All persons shall be thoroughly instructed dbdle safety precautions and
procedures.

Persons exposed to radioactive substance shauéda high calcium diet.

40.02 STORAGE & TRANSPORTATION:

1.

2.

The isotope shall be sealed and kept in a stmuee specially built for this purpose.

The store house with the isotope shall be blligorotected from entry of
unauthorized persons.

Sign boards shall be exhibited in the storeskoto forbid the entrance of
unauthorized persons.

Only authorized persons shall be permitted émdle the isotopes or X-Ray
equipments

The ampoule shall be transported to the pldceank either by a wheel barrow
1 .5M long or by men with the help of rod keepingi@imum distance of one meter
between the container and persons who carry ish#ll never be carried on
shoulders.

40.03 HANDLING:

1.

In field radiography protection can be obtaibgddistance alone. Hence steps must
be taken to ensure that all the persons are fay dwan the radiation source to
ensure safety.

To limit the exposure to other persons it oramended to cordon off the area and
exhibit warning sign boards.

The permissible does for man to be exposeadiation shall not be more than 0.5
per day.

Unauthorized persons shall not be allowed irrdloéation area.
No person shall be permitted to handle radiasoarces without wearing the film
badge of the Atomic Energy Establishment or angiothgistering instrument such

as Dosimeters etc.

As the radiation hazards are deleterious tdtlhetis advisable to carryout the
works during the night shift or when minimum numbépersons is working around.
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LIST OF TOOLS AND PLANT

ANNEXURE-|
Description Specifications
Quantity
1. 2. 3.

A. HANDLING & LIFTING EQUIPMENT
1. Hydraulic jack. Capacity-25 T lift = 200 mm

Dia of the table, piston = 90 mm

Min. height above the ground level = 260 mm  Na&.
2. Force on the lever = 30 Kg.

Length of the level = 625 mm
2. Screw Jack (ratchet type) Capacity: 5T lift 20 4 Nos.
3. Jack bolts Min. ht. 75 mm, lift- 30 mm dia

of bolt -36 mm 16 Nos.
4. Hand ratchet Jack Capacity -5T stroke: 370 mm

Height above the ground level 90 mm

Force on the level -50 Kg 2 Nos.
5. Hand ratchet Jack with Capacity- 1.5 lift-- 2M

chain and hooks. Arm length -440 mm forcelmnlever-55 Kg.

Min. distance between the top and bottom

Hook: 440 mm, Hook size = 40 mm 6 Nos.
6. Chain pulley blocks Capacity - 3T, lift -6m 4 Nos.
7. Steel ropes with loops as per

Site requirement,

. Eye bolts CSNO2 as per site requirement
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B. MACHINERY:

1. Power saw H. P. -1.5 Blade length 600 mmatsro
200 mm, strokes/min = 60 1 No
2. Elec. Air compressor Capacity -5m3/minute
With air receiver (Tank) pressure = 7 atp 1 No

Tank capacity = 3.5 M3
3 phase electrical motor:
440 V, 50 C/s air cooled
With pressure gauge, starter for
Motor, auto-start/stop, necessary
Valves, tank with drain and
Safety valve
OR
2 of 2.6 M3/min. 6 atp tank:
1. 8 M3 all other things are same as above.

3. Elec. Bench grinder with two
Wheels H. p. =1, RPM =2900, wheel dia =200 mm
Thickness = 25 mm, 440V 3 phase 50 c/s 1 No

4. Portable electrical drilling Dia. of the drlL5 mm
Machine dia: 15 mm Power=350 watts 250V, 80 c 2 Nos.
5. Flexible shaft portable elec. Shaft dia, =20,rhength- 5M
Grinding machine Min. RPM = 2800 Input -1.3 kW
With various shaped grinding wheels 1 No.
6. Portable pneumatic drill with Drill dia. 32 mér condenser
Morse taper No-3 dia 32 mm 1.8 M3/min. workprgssure
5/7 atp RPM -190/360 1 No.
7. Portable pneumatic grinder Wheel dia=100 mm
Thickness=20 mm
Working pressure 5/7 atp 1 No.
8. Portable pneumatic grinder Wheel dia =200 mm,

Thickness = 40 mm,
Working pressure 5/7 atp. 1 No.
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9. Chamfering machine Czechos lovakian make (C&BKW 1 No.
Portable size 75 to
250 mm dia 415 V motor with a starter oncdley
with a universal shaft coupling chamferingltoo
Jaws are to accommodate the sizes 75 to 250 mm
OR similar one
10. Hydraulic pipe bending 1/2" to 2" mean radfibend 45 to 230 mm with 1 set

machine, hind operated the blocks for 1/27,3;1",1 1/4",
11/2",13/4"and 2"

11. Gas welding & cutting  Cutting & welding up3%0 mm 1 set
set with pressure gauges
for oxygen and acetylene

12. Welding transformer set 350 A, AC Ma#59 Amps 2 sets
with regulator Min =75 Amps

About 30 KVA Secondary = 85 V, Primary = 400044

13. Welding D. C. Generator 320 A, DC 90 V, Max03mps, Min: 30 A 2 sets
set with regulator Motor KVA: 20, 2910 RRMOV.
14. Annealing Transformer Full set suitable fon@aling 1 set
and inductor alloy steel pipes (Mat. 134et.Mo), after welding max,

pipe size/-150 x 14 variation of annealingpem
reqd. 608C to 720°C similar to A.C.L.C. Belgium makes)

15. Argon welding equipment 2 No
16. Electrode drying oven  Capable of accommodding 8 packets electrodes 1 No.
automatic with temp
control
17. Camera for Iridium 192 5 curies 1 No.

isotope and manipulator rod.
Iridium\ 192 isotope

18. Plastic cassettes 10 x 48 cm 2 Nos.
19. Lead screens 10 X 48 cm 2 sets

20. Lead letters 12 mm 2 sets
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21. Lead numbers 12 mm 2 sets
22. Gevaret D-4 films 10 x 48 cm 2 pkts
23. Developer to make
13.5 liter 1tin 1tin
24. Fixer to make 13.5 liter 1 No.

25. Tube bending machine
(5 to 25 mm) 1 No.

26. Portable needle grinder
pneumatic / electrical 1 No.

27. All common tools like straight edge, fitters&ivernier calipers, micrometers, dial gauges,rleve
type dial gauges, feeler gauges, surface plat&yngps, screw drivers, hammers, mallets etc.
tools as required by RE at site to be brought kyGbntractor.

C. PROTECTIVE EQUIPMENT :

1. Hand gloves -rubber (12”-4 pairs & 14"-4 ppirs 8 pairs
with cotton in lay' 8 pairs
Hand gloves-leather
with five fingers

2. Hand gloves- leather Flat 30 pairs

3. Hand gloves for welders 7 pairs

4. Asbestos hand gloves (12”-2 pairs and 14"i&spa 4 pairs
with flannel lining

5. Goggles for gas 8 Nos.
Welders

6. Goggles for grinders 12 Nos.

7. Arc welders shield with 4 Nos. each

hand gear & hand shield

8. Spare glasses for Arc i) clear 32 Nos.
Welders shield ii) dark 169\
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9. Spare glasses for gas i) clear 14 Nos.
Welder's & goggles i) dark 16 Nos.
D. MISCELLANEOUS:
1. Gas Hose Oxygen Bore dia, 10 mm 2 sets
and Acetylene 25, 50 & 75M lengths each
2. Wire brushes for 150 x 25 mm
welders 3 rows wire bristles 6 Nos.
5 rows wire bristles 6 Nos.
3. Gas cutting nozzles
cleaning kit 2 sets
4. Spare glasses for
grinder's goggles/ Clear 16 Nos.
Protective helmets 18 Nos.
4a. Leather apron 24" x 42" 5 Nos.
5. Safety belts 6 Nos.
6. Polythene cloth 1.5M x 20M 1 No.
7. Leg guards (Leather) 6 sets

SPECIAL TOOLS AND TACKLES REQUIRED FOR ERECTION OF

CoNoOUR~WNE

INDUSTRIAL TURBINES:

Set of Torque spanners (M 6 to M 64)

Electric Bolt heating equipment

Feeler gauges (length 300; 200 mm of diffevadths)
Flexible Torch lights with mirror

Inside and outside micrometers (0 to 250 mmirddifferent steps)
Lever type and plunger type dial indicators
Micron dial indicators

Leaf feeler gauges (0.03 and 0. 05 mm)
Depth gauges up to 400 mm

10 Lead wife measuring gauges
11. WOOD WARD governor tool kit
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12. BOROSCOPES:
a) Flexible type
b) Rigid type

13. Shock pulse meter

14. BENTLY NEVADA dynamic data Manager for comeured vibration monitoring
and signature analysis

15. Lube Oil analyzer

16. Polaroid camera

17. Digital / 35 mm camera
18. Stroboscope

19. Magnifying glasses

CONSUMABLES:-
1. Birkosit
2. Hylomer
3. Led plate 200
4. Loctite 221'601,621
5. Molykote 321 R

NOTE: - i) All the tools should be procured in sufficigquantities by the Contractor
i) The list of tools & tackles mentioned above andicative only. The contractor has to
mobilize the required tools & Plant in sufficientiantity to carry out the erection,
testing and commissioning. He may obtain the gudanom the Resident Manager/-
Resident Engineer in
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1)
2)

3)

4)

5)
6)

7)

8)

9)

10)

11)

OIL PIPING

All dimensions /elevations refer to C.L. of ilines unless otherwise specified.

a) Pipe routing shall be done strictly asqramwing. Wherever dimensions are not
specified same may be routed as per site convesmienc

b) Pipe nominal size 2” and below shall be rouéadper site convenience unless
otherwise specified in the drawing.

a) Fusion faces shall be as per plant stardardHY0620599.

b) Weld edges shall be debarred before welding.

Follow the following WPS Nos. for weld joints:

Carbon steel (SA 106-B or Eqg): WE 003/A2 Stainke®l (A312TP 321 or Eq):WE-
313/A2 or Al.

10% of welds selected at random shall be testddliquid penitent.

Drain lines / return headers shall be erectéd w slope of 1 Deg in the direction of
flow.

All hangers are of rigid type unless otherwspecified. Small bore pipes shall be Fixed
clips to the nearest structure suitably. For susipansupports refer PGMA

No0.31322.

Orifice shall be erected after oil flushing.

Pipes shall be thoroughly cleaned during esactind should be acid pickled as per
drawing N0.4-170552 after the lines are comple¢ebcted and hydraulically tested.

Hydraulic test shall be conducted on compbgte lines (except drain lines) at 1.5 times
max. working pressure before acid pickling.

After cleaning, all pipes shall be paintedoas plant standard No.HY 0674162, unless
otherwise specified.
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CLEANING AND PAINTING OF LUBE OIL
(CARBON STEEL AND STAINLESS STEEL )

Scope: This standard covers the pickling and paantequirement of Carbon Steel Piping and
pickling requirement s of Stainless Steel Piping.

1.0 Mechanical cleaning for Carbon Steel and StambBteel Piping.

2.1 Mechanical cleaning consists of removing scalesding spatters, rust, earth residues,
previous painting or any other deposits adherintpéometal surface by means of wire brushes,
wheels or pneumatic chisel or other similar methatiéle taking care not to damages the
piping metal surface.

2.0Flushing: Initially flush the C.S. and S.S pipe lines withteraat 700 C for about one hour.
3.0 Degreasing of C.S. and S.S. Pipe lines.

3.1 Purpose: For removal of any oil, grease etc., which may tleesing to the metal surfaces
of line.

3.2 For degreasing: A solution containing 15% caustic soda and 15% wsadPhosphate in
water at 800C shall be used. The solution shakidpt agitated during degreasing.

4.0Flushing: The C.S. and S.S. Pipe lines shall be flushed mothwater at 80o C for 1 hour.

5.0 Pickling of Carbon Steel Pipe Lines.

6.1 Use a mixture of sulphuric Acid and HydrochtoAcid. The strength of the pickling
solution depending on the surface condition ofghe to be treated. The concentration may be
up to 20% and temperature can be 20 to 650 C. Duaraf pickling shall be 24 hours or use
5% sulphuric acid or use 20% Hydrochloric Acid.

6.2 Washing: The pipelines shall be flushed withena

6.3 Neutralization : In alkalive solution consigtiof caustic soda 5% Benzoate 2 to 3% and
sodium Nitrate 10% . The PH values of the solusball be PH 8-10. T. No-time lapse should
be allowed between articles 6.2 and 6.3 above. %rpBosphoric acid can also be used for

Neutralization.

6.4 Drying: Immediately after neutralization pipees shall be dried with compressed air which
is free from oils and humidity.

.5 Protection : If the pipe lines are not put is&vice within few days of above treatment, they
shall be protected by Anti-oxidizers and fill withtrogen.

7.0 Pickling of stainless steel pipe lines.
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7.1 A solution of 7% by vol. of Industrial Nitricad and 3% by vol. of industrial sulphuric
acid in water at 500 C shall be used for pickliaghalf an hour.

or

A solution containing citric acid 8% by Wt. and Raoel 92 A or 130 (Powder) 1-5% by wt. in
water at 650C to 700 C shall also be used for Pigkbr 12 hours. However citric acid is
preferable.

7.2 Same as Art. 6.2 above (Washing)

7.3 Same as Art.6.3 above. (Neutralization)

7.4 Same as Art 6.4 above(Drying)

7.5 Same as Art.6.5 (Protection).

8.0 Painting of CS. Pipe lines.

8.1 Pipe lines shall be cleaned by wire brushisg ake Art.2.1 for details.

8.2 Anti-corrosive painting.

Apply 4 coats of anticorrosive paint DURALIT SR 23 2201 of MAX MAYER or its
equivalent APCODUR CP 684 yellow with its suitatileaner No.121. The total thickness of
dry film shall be around 0.2mm.

8.3 Finish paint.

Apply one coat of DURALIT ISC series 431 (1.431-8)6f MAX MAYER) or its equivalent
APCODOUR CF 692 ADUIRALTY GREY by adding suitabl@riner No.181, The thickness

of dry film shall be around 0.04mm.

9.0 Stainless steel surfaces do not re quire painti
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GENERAL INSTRUCTIONS FOR ACID CLEANING (PICKLING) O F

PIPE LINES OF OIL SYSTEM
(TURBO COMPRESSOR AND TURBO GENERATOR SETS)

1.0 GENERAL:

The purpose of acid cleaning (pickling) is to remdke rust resulted due to long Exposure to
the atmospheric conditions and for dislodging g thes, welding slag and the mil scales
adhering to the internal surface of the pipe lifée oil pipe lines include lubricating oil pipe
lines, governing oil pipe lines, seal oil systemeplines and all the drains.

After completing the fabrication of piping for thal circuit, the pipes shall invariably be
pickled. (Note: sand blasting method shall not &ésorted to). It is always desirable that this
operation is carried out by a reputed agency whidpecialized in pickling pipe work. If this is
not possible due to any reasons, the following gudaces are recommended. The activities
involved for this process are given below with dethprocedures in sequential manner.

2.0 Methods of pickling pipe lines material wise.

2.1 Carbon steel and alloy steels.

2.2 Stainless steel; and steels with high chrongantent.

3.0 Preparation at site.

3.1 Mechanical cleaning of oil pipe lines.

3.2 Hydraulic testing of oil pipe lines.

3.3 Steam blowing of oil pipe lines.

3.4 Assembly of oil pipe lines for acid cleaning.

3.5 Pressure testing of contours (loops).

4.0 Flushing of the contour with hot water.

5.0 Quantity of acid solution and acid cleaningoess.

5.1 Circulation process.

5.2 Soaking /filling process.

6.0 Flushing with hot water after pickling g anditralization.

7.0 Die-assembly of contours and dray compressdaawing.

8.0 Oil spraying of the pipe sections.

9.0 Safety precautions.

10.0 Approximate material requirement.
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2.0 METHODS OF PICKLING PIPE LINES MATERIAL WISE.

2.1 Material: carbon steels & alloy steels.

a)Hot water flushing D.M.water Item under hot wdteshing
b)Degreasing with an | Alkaline solution consisting of 50 | Item under circulation process
Alkaline solution gms. Of tri-sodium phosphate, 50

gms.of sodium carbonate,20 gms of
caustic soda per 1 Itr of water at 8(
deg. C circulation ffilling for 2hrs. at
70 to 80 deg.C

c)Hot water flushing | Hot water circulation for one hour atitem under hot water flushing.
after degreasing. 70 to 80 deg.C

d) Acid cleaning with Acid solution consisting ofdd at | Refer item under circulation
10% concentration inhibitor of 1% | method

by volumeOther inhibitors like 1%
Forma-line or 3% pyridine can alsa
be used. (say roudine 213) and the
rest with water at temp 70

Note: Other acid solutions which are less freqyemsked are:
i) Sulphuric acid 10 to 15% concentration; soakpegod 1 hour.
if) Phosphoric acid of 30 to 40% concentration;ksog period 10 hours

It is not advising to use NITRIC ACID SOLUTIONS ftris Process.

e) Hot water flushing After acid cleaning. Hot wafleshing at 70 to 80 C for one hour.

f) Neutralisation: After acid cleaning to neutralithe acid a solution of 5 to 10% of caustic
soda of 50 gms of Trisodium Phosphate mixed inlideeof water maintained at 40 to 50 Deg.
C can be used. Circulation may be for one hourkigggreriod may be 10 to 20 minutes.
However, it is to be continued till the PH valuetloé solution reaches to the required value of
about 8 to 10.

g) Hot water flushing: Hot water circulation at Bég C for one hour.

h) Dry with Air blowing with compressed Air | Ref. item under air blowing
free from oil, moisture etc

i) Protecting the 1) Filling the loops with oil and

interior with spraying the oil inside the pipes
which are not included in the loops
2) Cleaning the pipe ends with cloth
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2.2 Material : Stainless steel and steels with higthromium content.

ACTIVITY

ACTIVITY COMPOSITION AND
OTHER DETAILS

FOR DETAILED
PROCEDURES
REFER ITEMS

a) Hot water
washing

D.M.water circulation at about 80Deg C fqg
one hour

-

b) Degreasing
with

i) Solution consisting of 15% caustic soda
Alkaline solution. plus 15% sodium
phosphate per litre of circulation item.
Water at 80 Deg C.or

i) Solution consisting of 50 gms trisodium
phosphate 50 gms. Of sodium carbonate
and 20 gms. Caustic soda per one litre

of water at 70 Deg. To 80 Deg.C.
CIRCULATION :2 hrs.

Refer pickling

c) Hot water
flushing after
degreasing

Circulation at 80Deg. C for one hour

Refer circulation

d) PICKLING

1) Cleaning with a solution of 7% (by
volume) industrial Nitric acid and 3% (by
volume) filling industrial sulphuric acid
and 90% (by volume water at 50 Deg.C fq
30 minutes).

i) Preferably pickling of stainless steel
piping may be done with solution
containing Citric Acid 6% (by weight
),Redine 92 A or 130 (Power) 1.5% (by
weight) at a temperature of 65 Deg to 70
Deg.C 12 hours circulation method.

-

e) Hot water
flushing

Circulation at 80 Deg.C for one hour

f) Neutralisation

Solution of 10% Caustic soda 806
Circulation for one hour

g) Hot water
flushing

Circulation at 80 Deg.C for one hour

h) Dry with

Air blowing with compressed air freefm
oil, moisture etc.

i) Protecting the
interior with

1) Filling the loops with oil and spraying th¢
oil inside the pipes which are not included
in the loops.

i)Closing the pipe ends with cloth

D
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3.0 PREPARATION AT SITE:

3.1 MECHANICAL CLEANING OF OIL PIPE LINES;

All the pipe sections are thoroughly cleaned whth help of round wire brushed of proper sizes
and chains. The tee branches, reducers, bendteareed with greater care. Wherever possible,
the excess of welding metal protruding over therimtl surface of the pipe sections are to be
removed by grinding or with the help of hand fil&dter cleaning is done the pipe sections are
blown with compressed air to remove the dirt oftdus

The cleaning is continued till all the rust, loasaterials, welding burrs, slogs are dislodged
and removed. All the joining flanges of the pipgek are to be scraped and colour matches with
the surface plate.

3.2 HYDRAULIC TESTING OF OIL PIPE LINES:

After the successful mechanical cleaning, the pipes are hydraulic tested at the

recommended pressure and the test results are tecbeded. Maximum possible pipe line

sections which form the complete con tour are abkmintemporarily on a leveled ground for

the purpose of hydraulic testing. The selectiors@ftions has to be done from the point of
convenience. Pipe sections which cannot be includedhe contours have to be tested
individually. This test is inevitably required fal the high pressure pipe line sections included
in the seal oil system.

3.3 STEAM BLOWING OF OIL PIPE LINES:

All the pipe sections which cannot be mechanicalbaned are to be steam blown in two
stages. The steam required for blowing is obtain@ah the existing units of a package boiler
where no Unit exists. The parameters of the steaed dor blowing are 7 to 8 Kg./cm2,
temperature of 180 To 200 deg. cent. Minimum flowbé maintained during process is 4 to 5
t/hr. Duration of each Blow shall be 15 to 20 mesit The second blowing is given after
cooling the pipe sections to the ambient tempeegafline blowing further ensures the removal
of all the loose, materials, welding slag adhetmthe internal surface of the internal surface of
the pipe sections.

3.4 ASSEMBLY OF OIL PIPE LINES FOR ACID CLEANING,;

Note : Pipe sections of diameter 80mm below aretmdtte included in the contour. They are
acid cleaned by soaking process. Soaking fillinghme can be done wherever the circulation
process is not possible due to air locks and ageidding on the loops prepared.

The pipe sections are assembled in different coston a leveled ground and supported over
Wooden sleepers at number of places near the jdihes selection of sections has to be done
From the point of convenience. Where parallel flpaths as unavoidable, orifices shall be
Provided restrict to flow in the path offering tleast resistance for the flow. The contours Shall
have to be provided with drain points for drainthg solution and air vent for removal of air.
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while charging with the solution. The cleaning bé tfront pedestal inner oil pipe lines is not
done by acid. They are only mechanically cleanadl steam blown. The contours are to be
provided with sampling points both a suction antlire lines for facilitating the collection
samples for analysis.

The contours are also to be provided with valvesuiction and return ends for regulating The
flow. A drain line to the neutralizing pit with alves is to be provided before the valve on the
return line. A by pass line is also provided foe ttontour with a valve for facilitating the
starting of the acid pumps. All the pipe sectionisits are to be provided with acid resistance
rubber gaskets only. Wherever temporary pipe lordsdank required, will be provided.

3.5 PRESSURE TESTIN G OF CONTOURS

Contours assembled are hydraulic tested with osehdrge to the dissolving tank to check for
the tightness of all the joints.

4.0 FLUSHING OF THE COUNTOUR WITH HOT WATER.

Hot water flushing of the contours are carried with filter water prior to acid circulation
process in order to remove the dust, dirt or mmles.. This also helps to check the tightness of
all the flanged joints under hot conditions. THeefiwater is first taken into the dissolving tank
and head to a temperature of 60 deg. C by pastags The parameter of the steam admitted
shall be 8kg.cm2 and temperature of 180 to 200QGleghe acid circulation pump is then
started on re-circulation and further the tempthef water in the dissolved tank is raised to 70
deg.C by passing more quantity of steam. The dwevarovided in the contour is opened and
the suction valve of the contour is opened slowlydharging the contour. When all the air is
expelled out of the contour, the water starts cgnuat in the form of a jet from the air vent.
After ensuring the complete removal of the air, direvalve is closed and the discharge valve of
the contour to the neutralizing pit is opened slowhd the storage tank maintained at a
constant level i.e.3f4gauge throughout the process. The rate of disehafgwater to be
maintained at 50 t/hr. This quantity may vary freat to set. The approximate time required for
the completion of the process is three hours.

5.0 QUANTITY OF ACID SOLUTION AND ACID CLEANING PRO CESS:

5.1 SAMPLE CALCULATIONS :

The quantity of acid to b e used for cleaning ateendepends upon the volume of contour
/piping loop. A sample calculation to arrive at tteguired quantity of acid for a contour of 6
m3 volume is given below. However, the total quisndif acid required will depend upon the
total volume of pipe lines to be cleaned which eaifrom set to set. .

Volume of contour = 6 m3 The dissolving tank voluimef say =2 m3.
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The working volume of the tank is taken as 10 m3aslevel is to be maintained at %2 of the
level gauge glass.

Total volume =6+10 = 16m3
If acid concentration is chosen as 15% of phosphamid (H3 P04).
For 80% concentration of H3 P 04:

Commercially available quantity of acid required=i2.4/0.8=3 m3. Specific gravity of acid
required is 1.75. Weight of H3 P04 required for 8 contour cleaning is = 1.75x3=5.25 MT.

5.2 PREPARATION OF SOLUTION AND PROCESS OF CIRCUUSN METHOD:

Demineralised water is filled in to the dissolvitamk up to the lower gauge glass full. One of
the acid circulation pumps is started on recir¢ofatthrough the contour/pipe loop. The
temperature of the tank water is raised to 50 @emt. by passing of steam in to the dissolving
tank. Just after the temperature of 50 deg.ceattasned, the addition of the calculated quantity
of acid, a sample from suction of the contour ists® laboratory for checking required
concentration . The temperature of 60 to 80 deg.¢cemaintained throughout the process by
controlling required steam quantity. The parameitrthe steam is 7 to 8 Kg/cm2 and
temperature 180 to 200 deg.cent.(care is to bentaksee that the tank level does not increase
more than 1 % level gauge glass. The closed cironlaf the acid solution is continued for 6
hours after the complete addition of the acid.

During the circulation hourly samples are takemfrie suction and return lines and analised
for the following:

1) PH 2) acidity 3) Iron content.

NOTE: The concentration of the acid and type ofladiosen may vary depending upon the
material and cleanliness of the pipe lines. Riééan for method of pickling noted.

After the successful completion of the 6 hoursudation the pumps are stopped. The contour is
allowed to soak with the solution for one hour.sTis called the “Locking of the process”. The
circulation is resumed once again for about 15aGanutes and the process is locked for 5
minutes. This operation is repeated for 3 to 4 sitwedislodge the extraneous matter that might
have been stuck up at the sharp bends of the aoifeen during this locking process, Samples
are taken from the suction return lines and andlgseearlier.

Then the complete solution is discharge in to thaetmalizing pit first through the pump and
then by gravity after stopping the pump. The contsalso drained. While discharging the acid
solution, it is neutralized by adding NaOH in te theutralizing pit.
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5.3 SOAKING PROCESS/FILLING PROCESS;

The pipe sections of diameter 80mm and below wihieh included in the contour are acid
cleaned (pickled) by “soaking process”. This metbhothprises of blanking one end of the pipe
sections completely and filling up of the acid $min prepared with the required concentration .
After the pipe section is filled with the acid stdun, the other end is also blanked loose to
allow the gases to escape.

In some cases, all the small bore pipe sections athdr small branches are completely
immersed in the tank for digressing, pickling areditnalization and it is ensured that all the
pipes are filled inside fully with the solution. both the methods, it is to be left for 24 hours
and after which the solution is drained out frora fipe sections. These were finally blown by
steam and air.

6.0 FLUSHING OF THE CONTOUR WITH D.M.WATER :

After the system is completely drained the diss@uiank is filled with the D.M.. Water and the
water in the tank is put on recirculation througk aicid pump. The contour is slowly charged
end the water is put on recirculation through tbeteur and the bypass valve of the contour is
closed. The temperature of the D.M. water of tlesalving tank is raised to 70 to 80 deg. Cent.
by passing steam of 7to 8 Kg/cm2 and temperaturE80fto 200 deg. Cent. The discharging
valve of the contour to the neutralizing pit isvelp opened and the hot flushing of the contour
is started. The recirculation valve to the tanklagsed. The rate of discharge to the neutralizing
pit is maintained at 50t/hr. This quantity may vénmym set to set. The dissolving tank is mad
up continuously with D.M. water and the constaneleof 1 % gauge glass is maintained. The
hourly samples from the discharge line is colle@ed analysed for the following:

1) PH 2) CONDUCTIVITY 3) ACIDITY 4) IRON CONENT.

The temperature of the water at the dissolving tenknaintained at 70 to 80 deg. Cent.

throughout the process. The rinsing of the contsuteemed to be over when the acidity and
iron content becomes nearly equal over a set odaxmartive readings of zero. The pipe sections
which are soaked are also booked in to contourgiasdd with D.M.water as above or the pipe

sections are steam washed till such results aseabo® obtained. The approximate time

required for the above process is 8 hours.

7.0 DESSEMBLY OF CONTOUR AND DRY COMPRESSED AIR BLOWING:

Soon after completing the D.M.water rinsing theepgections of the contour are dissembled
and taken over a platform where the arrangemendrfpicompressed air is made compressed
air is made available for blowing. The temperatir¢he compressed air used shall be 50 deg.
Cent. and the pressure 3 50 4Kg/cm2. The cleard cueface has a dark steel gray colour,
which indicates that the acid cleaning is of regdistandard.
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8.0 OIL SPRAYING OF THE PIPE SECTIONS:-

The dry pipe sections are then sprayed with DTEiamedil for protecting them from further
rusting till they are erected back. For this pugod is thrown in to the pipe section using a
small container and blown with compressed air. @he of the pipe sections are covered with
wooden blanks to prevent the entry of the dust. Mkéthod of preservation is adopted when the
cleaned pipe lines are required to be stored forZLmonths. This is called the “passivation”.

9.0 SAAFETY PRECAUTIONS TO BE TAKEN DURING AND AFTE R ACID

CLEANING :

1) The acid cleaning area shall be maintained frem foreign materials which may
obstruct the movement of the personnel.

2) Ensure that the persons working in the acidriley process use the following:

a) Rubber gloves
b) Goggles

c) Aprons

d) Gum boots

e) Masks

3) Ensure the availability of first aid box, ey®pls neutralizing bottle and cotton rolls.

4) The pipe sections after acid cleaning are tstbeed properly so that no moisture or
dust enters in to them till erected.

5) Smoking is strictly prohibited in the area wdercid cleaning is done, no fire should be
lit around the area.

6) Drilling, cutting, Welding of the pipe sectiorme strictly prohibited after the acid
cleaning. All the stubs for instrument tapings aence to be provided before acid
cleaning and properly Plugged during and after algdning till erected.

7) The damaged bolts and nuts during acid cleastiad] be replaced by new ones.

8) Due precautions to be taken while tightening jhints of the loop so that they do not
leak.

10.0 MATERIAL REQUIREMENT (VARIES FROM-SET TO SET) :

1) Quantity of filter water : 1250 MT
2) Quantity of D.M.Water : 1900 MT
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3)
4)

5)
6)
7

8)
9)

Quantity of acid

Quantity of steam for heating :
the solution etc:.

Quantity of Na OH

Capacity of dissolving tank

Acid pumps

Hot air blower

Thermometer (dial type)

16.5 MT
150 MT

3 MT
20 m3

100m3/hr
10Kg/cm2
4Nos.

1No.

0 to 100 Deg.C.
1No.
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OIL FLUSHING FOR TG SETS

1. GENERAL

After completion of fabrication, acid pickling amadstallation the entire oil system should be
thoroughly flushed, in order to eliminate all thentaminants, which might have been
introduced into the oil system during the erectperations.

Acid pickling (write up Ref.N0.4-17-0552) would heavalready removed all the Residual

impurities from the oil system. However, oil flusbiis to be carried out to be more sure that no
foreign material will be carried by the oil to tlhearings and governing elements, which is
dangerous to the turboset.

During oil flushing, high velocity of flow in theilolines can be achieved by temporarily
removing the throttling points in governing linedaopening the bearing inlet orifices such that
drain oil pipe is 2/3 full. These high velocitiedaelp in detaching loose particles Adhering to
the pipe walls, so that they will be carried awathe oil flow.

2. FLUSHING OIL:

Oil system can be flushed with the same type oftlwélt is employed for normal turbine
operation.

Oil quantity required for flushing is approximaté®% to 70% of the quantity of oil required
for normal operation of the turbine. However it hasbe ensured that the oil pump does not
starve for oil at its suction, during flushing.

After completion of flushing, the oil has to be ti@nged by centrifuging equipment and then
tested. From the test results it can be decidedhghé¢he oil, after being used for flushing, is
still usable as turbine lubricant.

NOTE: Other types of cleaning agents, especially chentietdrgents, must never be used for
flushing operations.

3. PREPARATION FOR START UP:

OIL TANK: Before filling with oil, the oil tank and strainare to be thoroughly cleaned. Only
cloth but never cotton waste should be used fanifey.

The cleaning materials used, should not leave asiglue, and then the tank is to be loaded up
with oil.
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LUBRICATING OIL CIRCUIT:

a)

b)

c)

d)

f)

9)

h)

All the adjustable orifices are to be openezhghat drain oil pipes are 2/3 full.

All filter cartridges in lube oil filter are tbe removed.

Upper halves of the radial bearings are toalkert out. Journal portion is to be covered
with cloth leaving the hole space for oil inlet.€lTbloth is to be pressed in between the
bearing covers such that it will not become loase jgass on along with olil.

Thrust bearing is to be removed.

Proper tightening of all the flanges is to hewred.

Flushing of delivery pipe lines of the othet pumps which are not used for flushing
operations can be done by connecting their delipgrg lines to the oil tank before the
strainers.

The delivery lines of jacking oil pump need betflushed. These are to be cleaned after
flushing.

Gear boxes are not to be flushed, temporarg pfgl1/2” may be connected from inlet

to drain through inspection window.

GOVERNING OIL CIRCUITS;

a)
b)
c)
d)
€)
f)
9)

h)

All the orifices in trip oil, secondary oil apdimary oil circuits are to be removed.
Damaging devices in secondary oil circuits prichary oil circuits are to be removed.
Control slide is to be taken out from the gowmeg valve servomotors.

Solenoid valve is to be kept in operating posit

Tripping device is to be turned in to operaogition locked.

Starting device is to be turned into operatpogition and locked.

About 20 to 30 mm dia temporary orifice is ® frovided in the power oil inlet line to
servomotors.

Low lube oil protection is to be ensured foremiing position by assembling 13mm

thick stopper below the position.
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i) Vacuum protection is to be kept in operatingifion with the help of lever.

)] Position is to be removed from emergency stalpe/or the

4. FLUSHING OPERATION:

Oil pump is to be switched on . In case of cengi@dliupump delivery line is to be closed before
switching on the pump and to be gradually opentt.|Rump input amperage is to be watched
and if it rises too high, pump delivery is to beottied for reducing it. In case of positive
displacement Pumps, all the valves in the deliaeyto be kept fully open before switching on
the pump. Any leakages found in the oil systentat@e curbed.

Flushing is to be started with lube oil header taird by blocking oil entry to bearings and
providing a temporary line between the two headers.

Subsequently the flushing can be extended to iddalibearing oil lines, governing system, to
all oil pumps, standby coolers, standby filters amdr head oil tanks etc.

The best cleaning effect can be obtained by udiegnatively hot and cold oil for flushing. Oil
should therefore be heater up to 70C to 80 C. éniperature should not go up beyond 85 C
because higher temperatures may be harmful favithe

After flushing for a period of about four hours,aatemperature of 70 deg. To 80deg. Cent., oil
is to be allowed to cool down to about 30 to 35.dmmt. When the pipes also were cooled to
that temperature, oil is to be again heated tam&Dtdeg. Cent. All the pipes must be hot during
oil flushing. If any pipes are found to be colde tteason why oil is not flowing through those
lines is to be investigated and the fault to beifred. Tapping on the pipes at intervals, further
improves the removal of foreign materials from piyge walls.

5. FLUSHING PERIOD:

Coarse impurities will be retained by the straimethe oil tank. For filtering out the smaller
foreign particles, filter cartridges should be kepposition during the last third of the flushing
time. Differential pressure across the filter sllobé watched and paper filter cartridges are to
be replaced whenever the differential pressurs abeve 1.5 Kg/mm.

Oil centrifuging equipment (if available) is to Ikept in service during oil flushing as an
additional means of purification. Other oil filteg facilities can be provided by inserting fine
filter meshes (approximately 25 microns) at thedka connections of bearing housings. These
meshes will enable to check the impurities stidgant after flushing.

Flushing operation has to be continued until nosgutiial amounts of contaminants are found
in the filters any more or no substantial rise iffedential pressure across filters with in a
period of 12 hours.
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POST FLUSHING OPERATIONS:

a)

b)

c)

d)

g)
h)

)

Oil tank and strainers are to be cleaned. Tihamk is to be filled up with operating oil

to the required level.

Oil filter is to be cleaned. In case of papartridges, used cartridges are to be replaced
by new cartridges.

If stop valve is included in the flushing, pibrtion is to be cleaned and piston is to be

assembled back.

Lower half cells of bearing halves are to beaoked. Thrust bearing pads and top halves
of radial bearings are to be assembled in operatsgion.

Removed orifices and damping devices are tassembled back in trip, secondary and

primary oil lines.

Primary and secondary oil pipes are to be s#pbrcleaned.

Orifice at the power oil inlet to servomotoitasbe removed.

Stopper piece in low lube oil protection id®removed and cleaned.

Overhauling and assembly of control slide inveenotor is to be carried out.

Temporary lines provided for flushing operatiame to be removed.
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_less may have ends cut square or slightly chamfered ends

' Materials of piping components for which these welding ends

WELDING ENDS

SCOPE

This standard covers the preparation of butt welding
ends of pipes, welding neck flanges and pipe fittings
but is equally applicable to other piping components
which are connected into the piping system by butt
‘welding.

are primarily intended are carbon and alloy steels. They
may also be used for non-ferrous materials, upon satisfac-
tory qualification of the welding procedures for the
particular material.

This standard covers welding and preparation for one
general type of joint only, i.e, without backing ring but
does not prescribe specific-types of welding processes
and procedures. The other 3 general types of joints are
(i) with split or noncontinuous backing ring (ii) with
solid or continuous backing ring (ijii) with consumable
insert ring.

This standard is based on ANSI:B16.25

WELDING BEVEL DESIGN
Components having nominal wall thicknesses of 3 mm and
(see Table 1,type I).

Components having nominal wall thicknesses over 3 mm to
22 mm inclusive shall have single angle bevels {See Table 1,
type II).

Components having nominal wall thicknesses greater than
22 mm shall have compound angle bevels (See table 1,
type I1I),

Dimensions of welding ends are given in table 2.

TOLERANCES

Dimensions A,B and t

All cofiponents other than pipes: As specified in applic-
able ANSI/Corporate/Plant/Product Standard for the
particular companent. '

Pipes: As specified in plant standards HY 104 1 » 106
10-32. Iy 106 1030, - F ancards 0 55, WY
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WELDING DETAILS FOR PIPES AND PIPING COMPONENTS
e Mg
TABLE-1 s/
WELD END WELDING END DETAIL FOR JOINT GAP BETWEEN TWO
TYPE |THICKNESS-t (mm)]  \\yHOUT BACKING RING COMPONENTS TO BE BUTT
WELD SYMBOL WELDED
. t 3 ‘
ro] 00 -
T
375:25°
Coy 222t>3
11 |-
- A <
<X gtol ©
V o0 \Seenotet &
. A= 10%1°
t >22 " Awins

W W i//A\\\\

AN t ’ :1 7”' 5
W UO. See note ! g g _ﬁLLZ_O_g

NOTE:
1. INTERNAL SURFACE MAY BE CHAMFERED FOR MAINTAINING DIMENSION ) B AT THE WELD
END, IF REQUIRED.

2. INTER SECTIONS SHOULD BE SLIGHTLY ROUNDED.
: 3. REPRESENTATION OF SHOP/SITE WELDS ON DRAWINGS SHALL BE AS MENTIONED BELOW.

-~ AT, SHOP AT SITE .
Weld Syrnbo! : Weld Symbot

\ .

" &.THE WELDING SYMBOLS GIVEN ABOVE ARE AS PER 150:2553 EXCEPT THAT
GIVEN FOR TYPE I1I.

XYY
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TABLE-2 DIMENSIONS OF WELDING ENDS

ALL DMENSIONS ARE INmm UNLESS OTHERWISE SPECIFIED. |
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NOM.[ gy [OD AT
0D xt DIA. WELDING| ¢ B t
In | NO |EnD @A
21.3 X 3.73 Y2 [ 80 | 21.3 | 1384 | 3.73
21.3X 4.78 Y2 [160 | 21.3 | 1174 | 4.78
21.3X7.47 2 | XXs | 21.3 6 .36 7.47
25.0X 3.6 - | - 25.0 |[17.8 3.6
25.0X 5.0 - | - |250 |15.0 5.0
26.7 X 3.91 3, | 80 | 26.7 | 18.88 | 3.91
26.7 X 5.56 34 1160 | 26.7 [ 15.58 | 5.56
26.7 X 7.82 3, |xxs | 267 [11.06 | 7.82
33.4 X 3.38 1 40 | 334 |26.64 | 3.38
33.4 X 4.55 1 80 | 334 |24.3 4.55
33.4X6.35 |1 160 | 33.4 | 207 6.35
33.4X9.09 |1 XXS | 33.4 [15.22 | 9.09
48.3 X 3.68 12 | 40 | 483 | 4094 | 3.68
483 X 5.08 12 | 80 | 483 | 38.44 | 5.08
483X 7494 | 1Y2 [160 | 48.3 [34.02 | 7.4
48.3 X 10.15 12 [ xxs | 48.3 | 28.0 [10.15
60:3 X 3.91 2 40 | 603 | 52.48 | 3.91
60.3 X 5.54 2 80 | 60.3 | 4922 | 5.54
60.3 X 8.74 2 160 | 60.3 | 42.82 | 8.74
60.3 X 11.07 2 |xxs | 60.3 | 3816 [11.07
60.3 X 12.5 2 - | 60.3 | 353 [12.5
73.0 X5.16 2Y2 | 40 | 730 |62.68 | 5.16
73.0 X 7.01 22| 80 | 73.0 |58.98 | 7.01
73.0 X 9,53 2121160 | 73.0 | 5394 | 9.53
73:0X1402 | 2'2 {xxS | 73.0 | 44.96 [14.02
761 X 3.2 - - 761 | 69.7 3.2
761 X 4.0 - - 76.1 | 68.1 4.0
764 X 5.0 - - 76.1 | 661 5.0

P R A e
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0Dxt 33{‘3 ch:. \SELSITNG 08 t
In END @ A
761 X100 | - - | 7640 |sea 100
76.1 X 125 - - | 760 [s1a4 |12
88.9 X 4.0 3 - | 88.9 | 809 4.0
88.9X 549 | 3 40 | 889 |77.82 | 5.49
889X 7.62 | 3 80 | 889 | 73.66 | 7.62
889 X 1113 | 3 160 | 889 |[66.64 |11.43
889 X15.24 | 3 |XXS | 889 |58.42 [15.2¢
108.0 X 16.0 - -~ |108.0 | 76.0 |16.0
108.0 X 20.0 ~ — [108.0 |68.0 | 200
114.3X 4.5 4 ~ [ 14.3 |105.3 45
143X 6.02 | 4 40 [114.3 [102.26 | 6.02
14 .3X 856 | 4 80 |114.3 | 9718 | 8.56
M4.3X113 | 4 120 {114.3 | 92.04 1143
114 .3X13.49 | 4 160 |114.3 | 87.32 |13.48
114.3X17.0 | 4 XXS |[114.3 | 801 | 17.10
114 .3 X 32.0 4 - |14.3 . 503 [32.0
114 .3 X 40.0 4 - | 143 [ 343 |40.0
139.7 X 5.0 - - |139.7 {1297 5.0
139.7 X 10-0 - - |139.7 (1197 | 100
139.7 X 16.0 - - 1397 [107.7 |160
139.7 X 22.2 - - (1397 |9e53 |22.2
139.7 X 25.0 - = |1397 |83.7 [250
152 4 X 17.5 - - |152.4 [(n7.4 [17.5
159.0 X 300 * | - - [159.0 |9%.0 [300
168.3X 45~ | 6 — |168.3 [159,3 45
168.3X 711 |6 | 40 [168.3 |154.08 | 7.1
168 3 X10.87 | 6 80 |168.3 [146.36 [10.97
168.3 X 14 .3 6 120 |168.3 (139.7 |14.3
168.3 X 18.3 6 160 [168.3 [131.7 [18.3
168.3X21.95 [ 6 |XXS)1683 [1244 [21.95

3y
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NOM.] scpy, |00 AT
0ODxt DIA. | . WELDING| 98 t
In ENDO A
193.7 X 32.0 - - | 193.7 1297 (320
21910 X 6.35 | 8 20 | 219.1 |2064 | 6 .35
2191 X 7.04 | 8 30 | 219.1 |205.02 | 7 .04
291X 8.18 | 8 40 | 2181 [202.74 | 8 18
219.1 X 10.31 | 8 60 | 219.1 |198.48 | 10 .31
219 .1 X 12.7 ) 80 | 2131 [193.7 [12.7
219.1 X 18.3 8 120 | 219.1 [182.5 |[18.3
2191 X 27 .1 8 — | 2181 |164.8 |27
2184 X 32.0 8 ~ | 2181 {1551 [32.0
219.1 X 36.0 8 - | 2191 [147.1 |36.0
2445 X 32.0 - - | 2445 |180.5 |32.0
273.0X 6.35 | 10 20 | 2730 |260.3 | 6.35
273.0X 7.8 10 30 | 273.0 |257.4 | 7.8
273.0X 9.27 | 10 40 | 273.0 |254.46 | 9.27
273.0 X 12.7 10 60 | 273.0 |2476 |[12.7
. | 273.0x154 10 80 | 273.0 |[2428 |15.1
273.0X 21.4 10 | 120 | 273.0 [2302 |21.4
273.0X 28.58 | 10 | 160 | 273.0 |21584 |28.58
273.0X 335 10 - | 273.0 |206.0 335
273.0 X 45.0 10 | — |[273.0 [183.0 |450
273 .0 X 500 10 | — | 2730 [173.0 [S0.0
323.9X 6.35 | 12 20 | 323.9 [311.2 6.35
323.9X 8.38 | 12 30 | 3239 |30714 | 8.38
323.9X10:31 | 12 40 | 3239 |303.28 | 10.31
323.9X12.7 12 XS | 3239 [298.5 [i2.7
323.9X 1748 | 12 80 | 323.9 |288.94 | 17.48
323.9 X 28.0 12 - | 3233 |267.9 |28.0
323.9X28.58 [ 12 [140 | 3239 |266.74 | 28.58
3556 X 9.53 | 14 30 | 3556 (33654 9.53
355.6 X 15.09 | 14 60 | 3556 |325.42 [15.09

EPAY
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| NOM [ ccp. 0D AT
ODxt DIA- | "yo. WELOING| @B t
In ENDOA .

3556 X12.7 | 14 | XS | 3556 |330.2 [12.7

355.6 X 19.05 | 14 80 | 355.6 [317.5 |19.05

377.0X 9.0 - - | 3770 |359.0 | 9.0

406-4X 7.5 16 - | 4084 [391.4 | 7.5

o 406.4X 9.53 | 16 30 | 406.4 |387.34| 9.53
55 4L06.4 X 12.7 16 40 | 4064 [381.0 [12.7

gf 406.4X 16.0 16 | - [406.4 (3744 [16.0
gf [ 4o06ax 214 16 80 | 406.4 [3636 |21.4
gf 4064 X 22.23 | 18 - | 406.4 | 361.94 | 22.23
335 4064 X250 | 16 | - | 4064 |3564 | 250
g f; 4570 X 12.7 18 XS | 457.0 | 4316 [12.7
% i3 457.0X 14.27 | 18 | 40 | 457.0 |428.46 [14.27
18 5‘2;_ 457.0 X 23.8 18 80 | 4570 |409.4 | 23.8
< i» » - |4s72x 250 |18 | - | 4572 |4072 | 250
S 5 457.2% 320 | 18 | - |457.2 [3932 [32.0
%‘ i 508.0 X 1217 20 | 30 |508.0 |4826 |12.7
§§ 5080 X 15.11 20 | 40 | 508.0 [477.78 | 151
§§ 508:0 X 28.0 20 - -soa~0 452.0 |28.0
g3 5080 X 450 20 - 5080 [418.0 | 45.0
Eg 559.0 X 22.2 22 | 60 | 5590 [S5146 |22.2
E: 559.0 X 32.0 22 - | 559.0 [495.0 |32.0
6100 X 12.7 24 XS | 6100 |584.6 |12.7

6100 X 20.0 24 - | 6100 |570.0 | 20.0

3
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1.0

2.0

2.1

22

23

24

INTENT OF SPECIFICATION

This specification is intended to cover design, manufacture, fabrication, testing at
manufacturer’s shop, complete supply including all accessories and jacketing, delivery
F.O.R. site duly packed for transportation of hot thermal insulation for piping, valves,
fittings & specialities as specified in insulation data sheet and insulation schedule
documents and as required.

Application of insulation will be in the scope of erection contractor(outside purview of
this specification).

GENERAL INFORMATION

The thermal insulation shall be applied on the outer surface of piping, valves, fittings,
equipment etc., to conserve the heat energy and also to maintain the outside surface
temperature of the insulation below or at 60° C for the safety of operating personnel.

Insulation thickness shall be computed on the basis of the following data unless otherwise
spectfied:

a) Design ambient temperature . 45°C.
b) Outside surface temperature of insulation jacket . 60°C
¢) Emissivity of Aluminium sheet ;0.1

d) Thermal conductivity of insulating material at different temperatures shall be as
stipulated in IS:8183 & 1S:9842 as applicable.

e) Wind velocity : 1 metre/sec.

Insulation shall be supplied in thicknesses of 25, 40, 50 and 75 mm and higher thickness
shall be made up in multiple layers from them.

Minimum Recommended Insulation thickness have been shown in Insulation schedule.
Bidder, however, shall check the adequacy of the specified thickness and confirm the
same. In case the specified thickness is not available from the manufacturer’s standard
sections, nearest higher section shall be selected where available, or thickness may be
built up in layers over the section with the nearest thickness as has been specified.
Wherever insulation thickness have not been indicated. Same is to be furnished by the
Bidder indicating the corresponding type, class/density, thickness, design values of
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conductivity of thermal insulation, and other design data considered (for items listed
under 2.2 above).
2.5  All covering necessary to protect insulation from the weather shall be supplied. Also all
temporary covering as required during application of insulation to protect the
environment/surrounding from insulating materials shall have to be provided.

3.0 CODES AND STANDARDS

All item and work covered under this specification shall conform to the latest edition of
the following codes and standards :-

IS : 280
IS : 737
IS : 3144
IS : 3346
IS : 7413
IS : 8183
IS : 9842

Mild Steel Wire for general engineering purpose.

Wrought aluminum and aluminum alloys, sheet and strip.

Methods of test for mineral wool thermal insulation materials.

Methods of determination of thermal conductivity of thermal

insulating materials.

Codes of practice for application and finishing of thermal
insulating materials at temperatures between 40° C & 700° C.

Specification for bonded mineral wool.

Specification for preformed fibrous pipe insulation.

4.0 SCOPE OF WORK

4.1 Scope of Supply

Required amount of insulating material and all other materials e.g. binding wires,
stitching wires, coversheets/jacketing, expansion joints, bonding compound, adhesives,
insulation supports, fastening materials, bands etc. as specified and as required for all
items to be insulated as per Specification.

5.0 MATERIALS TO BE USED

5.1 The insulation material to be supplied under this Specification shall be of preformed
bonded mineral wool sections as per 1S:9842 or bonded mineral wool mat as per IS:8183
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or approved equivalent, to meet the conductivity values as furnished for group 4 density
class of the said Indian Standards.

5.2  The insulation shall be of preformed bonded mineral wool sections of 150 Kg./Cu.m
density as per IS:9842/approved equivalent.

5.3 Wherever, preformed bonded mineral wool sections can not be used, factory finished,
machine made, machine stitched bonded mineral wool mat of 150 Kg./Cu.m density as
per IS:8183 approved equivalent shall be provided.

5.4  Insulating material shall be suitable for the temperature of the pipe / equipment. For
bonded mineral wool insulation, the bonding substance shall retain its property upto
600 °C.

55 The insulating material whether dry or wet shall be non-corrosive and shall be
incombustible as per relevant standard and free from asbestos.

5.6  Depending upon the application procedure, loose insulating materials as per 1S:3677 1if
unavoidable, may be used (partly) on such items as valves etc., subject to Purchaser’s
approval.

5.7  Preformed sections shall be secured by means of aluminium bands of 20 mm x 22 SWG
(as per IS-737 or equivalent) atleast at every 500 mm spacing.

The bonded mineral wool shall be secured by means of galvanized steel wire (as per
IS:280 or equivalent) of at least 0.7 mm dia in the form of hexagonal netting of 10 mm to
13 mm aperture.

5.8  Binding wire to be used for the application of the insulation shall be galvanized steel wire
conforming to IS:280 (latest revision) and of thickness 1.0 to 1.6 mm. For above 400° C,
binding wire shall be of S.S of suitable grade.

5.9  The stitching wire shall be 0.7 mm diameter copper wire conforming to 1S:4412 (latest

' revision). For above 400° C., stitching wire shall be of S.S. of suitable grade.

5.10  Jacketing Material (Cladding)

The metallic jacket over the insulation shall be of Aluminium sheet conforming to 1S:737
(latest revision) and thickness not less than 20 SWG., except for small bore piping (pipes
less than 80 NB) where 22 SWG. May be used subject to purchaser’s approval.

DEPARTMENT : PREPARED BY : APPROVED BY : | DATE: DOC. NO. REV
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5.11

6.0

7.0

7.1

7.2

73

7.4

All other materials, e.g., insulation supports, expansion joints, washers, etc. shall be of
standard design.

THERMAL INSULATION APPLICATION PROCEDURE

Bidder shall furnish the insulation application procedure for carrying out application
At site by erection contractor. All materials as required for application of application
shall be in the scope of vendor.

INSPECTION & TESTING

The Contractor shall furnish test certificates from any one of the independent authorities
listed below or any other reputed body subject to Purchaser’s/Consultant’s prior approval
for all the tests as mentioned later.

a) National Test House, Calcutta / Bombay.

b) Central Glass & Ceramic Research Institute, Calcutta.

c) National Metallurgical Laboratory, Jamshedpur.

d) Central Mechanical Engineering Research Institute, Durgapur.

e) National Physical Laboratory, Delhi.

f) Central Building Research Institute, Roorke, UP.

The Bidder shall carry out all the tests according to [S:8183/3144 or according to any
internationally accepted standard. The tests shall be done on representative samples
drawn from the insulating material supplied under this specification. Thermal
conductivity tests for the offered insulating material at various mean temperatures and

tests to ensure bonding property of bonded mineral wool (if offered) upto 600 Deg.C
shall be conducted in presence of Purchaser’s representative.

All the tests mentioned in IS:3144 shall be carried out for establishing various chemical
and physical properties in accordance with the procedure laid down therein.

The Bidder shall furnish the following test reports along with the offer :-

DEPARTMENT : PREPARED BY : APPROVEDBY : | DATE: DOC. NO. REV
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a) Thermal conductivity, in mW/cm Deg. C., of the offered insulating material at
various mean temperatures.

b) Bonding property of bonded mineral wool insulation (if offered) upto 600 Deg. C.
c) A complete chemical analysis report indicating the composition of insulation.

d) All other tests as per [S:3144.

8.0 PERFORMANCE GUARANTEE
The bidder shall have to meet the specified surface temperature and the conductivity
values of the thermal insulation shall not be more than that specified for group 4 of IS
9842 and IS 8183.

9.0 DRAWINGS, DATA AND INFORMATION REQUIRED

9.1 The Bidder shall enclose with his offer the following drawings and information as
minimum requirement.

9.11.1 A schedule indicating various types of insulation to be furnished, material specification,
code and insulation thickness for each equipment, vessel and piping covered under this
specification.

9.1.2 Drawings and write up illustrating the application procedure for the insulation materials
offered.

9.1.3 Test Certificates for all the tests as applicable for each type of insulating material offered.

9.1.4 A comprehensive experience list giving the name of the projects, customers, order valves,
year of execution etc.

9.2 The Bidder shall furnish the following data and information after award of contract.

9.2.1 Final versions of all drawings and data as detailed in clause No. 9.1

9.2.2 Application procedure along with write-up and drawings.

9.2.3 All test certificates of insulating materials.

DEPARTMENT : PREPARED BY : APPROVEDBY : | DATE: DOC. NO. REV
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TECHNICAL SPECIFICATION FOR NON SHRINK FREE FLOW GROUT MIX

SCOPE: This specification is valid for Non-shrink free flow grout mix to be cast below the base-plates, bedplates and
bearing-housings/pedestals for supporting the turbine generator sets. This specification applies for manufacture,
working (processing) and quality control of non-shrink free-flow grout mix of cement base.

GUIDELINES: The latest version of the following standards may be referred.

> DIN 1164:

> DIN 18555: Mortar from mineral binding agent. (Testing)
> DIN 50014: Climate and its technical application.

> DIN 1048: Testing Methods for concrete.

> DIN 50100: Material testing — Fatigue testing.

REQUIREMENTS OF NON-SHRINK FREE-FLOW GROUT MIX:

3.1 The non-shrink free-flow grout mix must be made from cement base and shall be a permanently controlled
and unchanging compound, to which only water shall be added at site before use.

3.2 A good flowing capability of non-shrink free-flow grout mix must be demonstrated to BHEL through a trail
pouring with a large base plate. In this pouring, the grout mix is filled in from one side, flows gradually below
the base plate and equalizing itself fills all the hollow pockets. The base plate is taken out after 24 hours and
the surface is inspected and judged.

The casting-in of base plates/bed plates with non-shrink free-flow grout mix is made for improvisation of
supporting techniques. By this process, a uniform transmission of the mass forces and vibrations of turbo
generator to the foundation is achieved.

Usually the cast height measures 50mm with a tolerance of + 20mm.

3.3 The non-shrinking property of the grout mix shall be guaranteed. The expansion shall be proportional with in
the stabilizing period of approximately 24 hours in order to guarantee a force transmission between foundation
and the machine. After 24 hours no more expansion shall take place.

34 The non-shrink free-flow grout mix shall have the following properties.

Chloride free
Non metallic
Non corrosive
Oil and water resistant
Resistance for moisture & Temperature variations.
High bonding strength.
3.5 Properties after casting.
a) Compressive strength: Minimum 35 N/mm?2 - after 24 hours
Minimum 60 N/mm? final strength - after 28 days
b) Expansion coefficient:
The expansion coefficient of the cast mass shall be same as that of the foundation.
¢) Impact and Vibration:
Should possess resistance to impact & should withstand vibration with out fracture.
SUPPLIERS AND TYPE OF SUPPLY:

This is to be purchased only from reputed manufacturers of non-shrink free-flow grout mix.

They have to get all the tests done, enumerated below, at a national material-testing laboratory and furnish all the test

certificates, which are subject to the acceptance by the design department.

YVVVVVY

The shrink-free pouring grout is to be packed in packets in the weight range of 25 to 50 kg and supplied. The packing
shall be so made that the shrink free pouring grout is well protected from moisture and dirt.

The packing must be stamped with date of manufacturing and expiry. Each consignment of shrink-free pouring grout
mix must be accompanied by detailed, valid processing (working) instructions (leaflet).

Prepared Checked Approved Date
B.N.Patel G.P.Rao G.P.Rao 19.06.1988
FORMAT COPYRIGHT AND CONFIDENTIAL
TD-201 The information on this document is the property of BHEL. It must not be used directly or indirectly in any way
REV-00 detrimental to the interest of the company.
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5. TESTS OF NON-SHRINK FREE-FLOW GROUT MIX:
(AT NATIONAL MATERIAL TESTING LABORATORY)

5.1
5.2

53
54

55

Determination of spreading (Slumping dimension) as per DIN 18555, in relation to compound (mixing) ratio of
dry non shrink grout: water.
Determination of workability after 10, 20, 30, 50, 70, 90 and 110 minutes at a temperature of 5°C and 20°C.
Determination of beginning and end of solidification.
Determination of bending and compressive strength in accordance with DIN 1164. The tests are to be carried
out on test grout mix prism of 4cm x 4cm x 16¢cm after 8 hours, 1 day, 3 days, 7days, and 28days. The
preparation and testing of test pieces is to be done at controlled temperature of 5°C and 20°C.
Determination of change in volume of non-shrink free-flow grout after 1 day, 3 days, 7days, and 28days.
Pouring grout mix is to be mixed with a water/powder ratio of 1:5.55 i.e., 0.180, and to be poured into
commercial size 1 kg container (@ 99 mm height 120mm) up to 20mm under the lip. The container is to be set
up with a rubber lining and to be covered with a weight 250g until compact.
This is to be kept at 5°C and ambient temperatures and tested after 24 hours, 3days, 7days and 28 days for
change in volume. The water contact at the top of the grout is to be measured with the aid of a volumetric
measuring method (refer simplified measuring method to measure the change in volume of a compressed
mortar, by Hermann Schmid, in concrete or steel concrete buildings 54™ volume, book7, July 1959 Ed. Page
177).
The results are to be tabulated.
Experiments on compression — Swelling zones on non-shrinking pouring grout. Mortar prisms of 4cm x 4cm x
6.5cm of 28 days or more old (Compression face 4x6.5¢cm2).
Determination of test sample height in the loading direction and determination of consequent upset under a
load of 20.4 N/mm2. The shape changes are measured with strain gauges, which are mounted respectively on
two opposite faces of the test specimen.
Carrying out fatigue tests in accordance with DIN 50100 under the following conditions:

i. Loading (Stresses) in the compression: Swelling zones.

ii. Under stress :04=0.981 N/mm2

jii.  Fluctuation of stress : 20 A=20.4 N/mm?2

iv. Loading cycle frequency : n30 Hz.

v. Limiting number of load cycles: 107
Determination of test specimen’s upset, when the test piece has not failed till the limiting number of loading
cycles during the fatigue test.
Determination of compression strength of loaded test specimens and comparison with compression strength
of test specimen, which is not loaded.

FORMAT
TD-202
REV-00

COPYRIGHT AND CONFIDENTIAL
The information on this document is the property of BHEL. It must not be used directly or indirectly in any way
detrimental to the interest of the company.
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ANNEXURE - |
FINANCIAL VIABILITY

Spec No 10

Page 1 of 8

Owner's capital in the business in case of
Partnership, please mention percentage shares
and amounts).

Quantum of business done during last three
financial years

1.
2.
3.

Value of fixed Assets of the business in |hsté
years.

1.
2.
3.

Guarantee limits (if any) enjoyed by them firm
Over draft limits (if any) enjoyed by the firm.

Please enclose audited profit and loss account

and Balance sheet for last 3 years (indicate Nsheets).

Certificate from Scheduled Bank to prove
Contractor’s financial capacity to undertake the
work duly indicating the financial limits the
tenderer enjoys

NOTE: All the above documents should be duly

certified by auditors/Bank as may be
applicable.

Rs.



—7= ANALYSIS IF SIMILAR JOBS EXECUTED Page

IN PROGRESS ANNEXURE - 2 No. 2 of 8

Spec 104
Sno Agency | Location | Capacity| Scope of| Date of | Contract % work Date of No. of No. of Details of Major T&P | Consumables

whom of and Unit | work award value completed | completion if | unskilled | Engineers | like cranes, Tractor | like by whom

awarded | Project Nos. and and due | jobis already| wrkers and trailers, Winches,

Tonnage date for over deployed at| supervisor | Welding M/c.
completion peak s deployed| supplied
at peak By Co By other
ntractors | agency
1 2 3 4 5 6 7 8 9 10 11 12 13 14

(SIGNATURE OF BIDDER)
WITH STAMP



MONTHWISE MANPOWER DEPLOYMENT PLAN

Page
ANNEXURE - 3 No. 3 of 8
Spec 104
MONTHS (Indicate No. of persons to be deployed inaeh month)
Sno | CATEGORY Ist 2nd 3rd 4th 5th 6th 7th 8th 9th  th10| 11th 12th 13th 14th And so on




U950 )

(A) STATUS OF TOOLS & PLANTS

ANNEXURE - 4

Page
No. 4 of 8

Spec 104
Sno NAME OF EQUIPMENT Quantity owned Registration.N| Documents Present location Quantity proposed
where ever enclosed for be deployed for this
applicable proof of job.
ownership

(B) MONTHWISE MANPOWER DEVELOPMENT PLAN

Sno.

Description of T & P

Months (Indicate No. to ke deployed in each month)

1st

2nd 3rd

4th

5th

And so on

SIGNATURE OF BIDDER

WITH STAM

to



ANNEXURE -5
ANALYSIS OF UNIT RATE QUOTED

Spec No 104

Page 5 of 8

S. No. Description Percentage of the
Unit rate quoted

Remarks

1. Salary & Wages for Staff &-
Workers

2. Consumables

a) Cases
b) Welding Electrodes
c)P .0 .L.
d) Others

3. Depreciation & Maintenance
forT&P

4. Depreciation & Maintenance
for other items

5. Establishment & Administration
expenses of site

6. Overheads

7. Profit

(SIGNATURE OF BIDDER)
WITH STAMP
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DECLARATION SHEET

Spec No 104

hereby certify that, all the information and datenished by me with regard to this Tender

Specification No. are 'true and complete to the

best of my knowledge. | have gone through the §pation, conditions and stipulations in

detail and agree to comply with the requirementsiatent of specification.

I, further certify that | am the duly authorizedpresentative of the under mentioned tenderer

and a valid power of attorney to this effect iadsclosed.

Bidder's Name & Address

Authorized representative’s signature with name aadless




ANNEXURE — 7 page 7 of &
CHECK LIST AND SCHEDULE OF
Spec No 104 GENERAL PARTICULARS

NOTE: Tenderers are requested to fill in the followdegail and no Column should be left
blank.
1. Name & address of the tenderer

2. Telegraphic/Telex addresses

3. Phone No. (Office)

4, Name & Designation of the official of the
tenderer to whom all the references shall
be made
5. Tenderer's proposal No. & Date
6. Whether EMD submitted (By cash/bank draft/ by

7. Validity of offer/rates quoted for 120 days
from the date of opening of tender Yes/No

8. Financial Status as per (in the format
Annexure (‘1"

9. Income tax clearance certificate as per Nes/
clause 10.04
10. Details of experience as per in the Yes/No

format Annexure-2

11. Month wise & Category wise manpower Yes/No
deployment plan as per in the format
Annexure: ('3)

12 Attested copy of power of attorney. Yes/No
as per clause.5, 02 spcn. 101

13. Details about type of the firm as per Xes/
clause 10. 20 spcn. 101



Spec No 104

ANNEXURE -7
CHECK LIST AND SCHEDULE OF
GENERAL PARTICULARS

Page 8 of 8

14. Status of T & P & Month wise deployment
plan as per (in the format Annexure '4")

15 Analysis of unit rate quoted as per (in the
format Annexure 'E'S").

16. Declaration sheet as per (in the format
Annexure ‘6’)

17. Labour License as per clause 10.19
Specification 101

18. Labour insurance as per clause 10.19
Specification 101

19. Provident Fund registration as
per clause 10.19 specification 101

20. IBR Welders qualification certificate as per
Clause 10.19 specification 101

21. Electrical Inspectors license as per
Clause 10.19 specification 101

22. Bankers certificate as per clause 10.19
Specification 101

23. Balance sheets as per clause No.10. 19
Specification 101

24. Organization staff chart as per clause
10.19, Specification 101

Date:

WITNESS

(SIGNATURE WITH FULL PARTICULARS)

s/

esMo

Nes/

Yes/No

Yes/No

Yes/No

Yes/No

Yes/No

Na@s/

wves/N

Yes/N

SIGNATURE OF TENDERER

SEAL



ANNEXURE -1
CONTRACT AGREEMENT-1 Page Lot 3
Spec 105
Contract Agreement No: Date: ............
(To be executed non-judicial Stamp Paper of Rs.1dID)
This agreement made this the day (date) of

month

(year) between the Bharat Heavy Electrical Limitedmachandrapuram, Hyderabad-
500032. A.P. having its Registered Office at NevihDgherein after called the "Company” of
the first part and M/s.

Having its registered office at @enfter called the

‘Contractor’) of the Second part.

Whereas the Company is desirous of getting the wb

executed at

in
(location) situated at about
Kms from (city) more particularly described irethppendices including

drawings and specifications attached herewith.

Whereas the said Contractor has agreed to dddhesaid work of the Company as per
LOI rate a total cost of Rs. (Rupees)

only) per ton subject to the dtinds herein contained in these

presents, Instructions to Tenderers, General Condiand special conditions, schedules,
appendices, letter of intent and the works showonupe said drawings and specifications
(herein after referred to as the said Contractrtvifiorm part of this Agreement.

Initial 50% security deposit paid vide

Rs. (Rupees) only)
including EMD of Rs. alreagjyodited. And whereas said contractor

has agreed for deduction of 10% value of runniig far whole executed towards balance
50% security deposit of Rs. (Rupees

only) until the to@hount so deducted plus the EMD already

deposited will be equal to the prescribed seculéyosit.
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Spec 105

Now These Present Witness that in consideratiorthef said contract, as also of
Agreement of good and faithful service to be readeand performed by the Contractor in the
execution of the said work, subject to the stipalahereinafter expressed.

That the said Contractor will perform the aforesaidrk subject to the conditions
contained in these presents Instructions to Tersle@eneral and Special conditions of
Contract and the contract documents attached hirewicluding the said schedule,
specifications, appendices, letter of intent, dreysi attached to the Agreement and also such
other drawings and instructions as may from timérne be given by the Company. And that
the said, Contract shall be deemed to have cayedMimined the specifications and conditions
of Contract, Appendices, Schedules, letter of kt&rawings etc., as aforesaid and also to
have satisfied himself as to the nature and charattthe work to be executed.

That the said Contractor shall carryout and coteptlee execution of the said work to
the entire satisfaction of the Engineer of compuaitkiin the agreed time schedule

That the company after proper checking of theskslibmitted by the said Contractor
will pay to him during the progress of the said kvat the said Contract rates and agreed terms
of payment, a sum as determined by the compangspect of the work executed by the
Contractor .

That the contract shall come into force with regpexgive effect from ........................ ,
the date on which the contractor has mobilizednies, materials, tools and tackles at site and
certified so by the project/Resident manager/erggine

That whenever under this contract or otherwisesamg of money shall be recoverable
from or payable by the Contractor the same maydzhicted in the manner as set out in the
conditions of contract as aforesaid.

That all charges on account of Octroi, terminal aales tax or other duties on materials
obtained for the works shall be borne by the saidttctor.

That it is agreed between the parties that thetr@ator, will ensure adherence to all
statutory requirements under the appropriate &Rates of the Contract Labour (Regulations &
Abolition) Act, 1970 in respect of Service conditeofor the employment of Contract, Labour
the Contractor also hereby undertakes to get hirisehsed from the appropriate authority as
a Contractor. It is
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Spec 105

understood by the Contractor that for this agredrtebe effective the prime conditions is his
fulfilling the condition of being licensed as a ¢t@ttor under the appropriate State legislation
and the continuance of this agreement is subjetigsustained ensures of fulfillment of all

statutory requirements, failing which the agreemeitiable to immediate termination.

That it is agreed between the parties that the-exercise of any of the powers
conferred on the, authorities of the Company, wit in any manner constitute waiver of the
conditions here to contained in these presentstlamdiability of the said contractor either of

past or future compensation shall remain unaffected

That the expression BHEL wherever occurring medhtE BHARAT HEAVY
ELECTRICALS LIMITED, Ramachandrapuram, Hyderaba@-532 (Andhra Pradesh).
The documents here to attach viz. shall form plttiis Agreement.

In witness where of the parties have respectivelyteeir signatures in the presence of:
WITNESSES:

(With full address)

1.

2.

Date:

Signature of Contractor
(To be signed by a person holding valid
Power of Attorney of the Company)

WITNESSES:

1.

2.

For and on behalf of
BHARAT HEAVY ELECTRICALS LIMITED
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Contract Agreement No. Date......ccovoviiii i
(To be executed non-judicial Stamp Paper of RsQ)O.

This agreement made this the (dayate)yof (month)
(year) between Bharat HeRlsctricals

Limited, Ramachandrapuram, Hyderabad-500032, Aa®inly its Registered Office at New
Delhi (herein after called the “Company” of thesfipart and M/s.

having their registered office_at (hereinaftalled the ‘Contractor’)
of the Second part.

WHEREAS the Company is desirous of getting thekvwadr
executed at

in
(location) situated at about
Kms from (city) more particularly described itme appendices

including drawings and specifications attached \wéhe

WHEREAS the said Contractor has agreed to do fibresaid work of the Company as
per LOI rate the total cost of Rs. (Rupees)
only) per ton subject to the conditions Iereontained in these
presents, Instructions to Tenderers, (General @iondi and special conditions, schedules,
appendices) letter of Intent and the work shownnuffee said drawings and specifications
(herein after referred to as the said Contractrtvifiorm part of this Agreement.

AND WHEREAS the said contractor has furnished aklB&uarantee for a sum of Rs.

(Rupees only)
from M/s.
Bank valid up to towards security deposit fdre t satisfactory
completion and performance of the work and whetbassaid Bank Guarantee has to be
renewed by the Contractor for the balanceopenf contract

including guarantee period of twelve months reckbrfeom the date of successful

commissioning and final acceptance of the Turbagdtin the event of his failure to do so the
Contractor shall pay or accept recovery of the amhotiRs.
(Rupees only)

from the Bills forth with in one installment andhas further been agreed that the failure to
renew the Bank Guarantee or failure to pay theesid amount in the manner specified above
shall constitute the breach of contract, and then@amy reserves the right to take any legal
action deemed fit for recovering the said sum aof Rs (Rupees

only)
Which will be refunded to the Contractor on satitbay completion of the guaranteed period.
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NOW THESE PRESENT WITNESS that in consideratiothefsaid contract, as also of
Agreement of good and faithful service to be readeand performed by the Contractor in the
execution of the said work, subject to the stiparahereinafter expressed.

THAT the said Contractor will perform the aforebavork subject to the conditions
contained in these presents, Instructions to TemgletGeneral and Special conditions of
Contract and the contract documents attached higrewicluding the said schedule,
specifications, appendices, letter of intent, dregsi attached to the agreement and also such
other drawings and instructions as may from timérne be given by the Company. And that
the said contractor shall be deemed to have carefxdmined the specifications and conditions
of contract, Appendices, Schedules, Letter of ht@€mawings etc., as aforesaid and also to
have satisfied himself as to the nature and charattthe work to be executed.

THAT the said Contractor shall carry out and cagtgkhe execution of the said work to
the entire satisfaction of the Engineer of the Canypwithin the agreed time schedule.

THAT the Company after proper checking of thesbdubmitted by the said contractor
will pay to him during the progress of the said kyat the said contract rates and agreed terms
of payment, a sum as determined by the Companyespect of the work executed by the
Contractor.

THAT the contract shall come into force with refpective effect from
the date on which the Contractor has mobilizedves, materials, tools and tackles at the site
and certified so by the Resident Manager / ResiBegineer.

THAT whenever under this contract or otherwise aym of money shall be
recoverable from or Payable by the Contractor #mesmay be deducted in the manner as set
out in the conditions of contract as aforesaid.

THAT all charges on account of Octroi, terminaldasales tax or other duties on
materials obtained for the works shall be bornéheysaid Contractor.

THAT it is agreed between the parties that thet@ator will ensure adherence to all
statutory requirements under the appropriate Rates of the Contractor Labour (Regulations
& Abolition) Act, 1970 in respect of service condits for the employment of Contract Labour.
The Contractor also hereby undertakes to get hirisehsed from the appropriate authority as
a Contractor. It is understood by the Contractat thr this agreement to be effective the prime
condition is his fulfilling the condition of beinicensed as a contractor under the appropriate
State Legislation and the continuance of this ages# is subject to his sustained assurance of
fulfillment of all statutory requirements failinghich the agreement is liable to immediate
termination.

THAT it is agreed between the parties that the-exercise of any of the powers
conferred on the Authorities of the Company wilt moany manner constitute waiver of the
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conditions hereto contained in these presents laadidbility of the said contractor either of
past or future compensation shall remain unaffected

THAT the expression BHEL wherever occurring meditdE BHARAT HEAVY
ELECTRICALS LIMITED, Ramachandrapuram, Hyderabad0832 (Andhra Pradesh).

The documents hereto attached viz.,
Shall form part of this Agreement.

In witness whereof the parties have respectivelyhsar signatures in the presence of:
WITNESSES:

(With full address)

1.

2.

Date:

Signature of Contractor
(To be signed by ‘a person holding valid
Power of Attorney of the Company)

WITNESSES:

1.

2.

For & on behalf of
BHARAT HEAVY ELECTRICALS LIMITED
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(To be executed on a non-judicial stamp paperewtdiue of Rs. 30/-)

This Deed of Guarantee made this day
of one thousand nine hundred and
Eighty between (Banks)

hereinafter called "the Guarantor" (which expresssball unless repugnant to the context or
meaning thereof be deemed to include its successmrsassigns) of the ONE PART and M/s.
BHARAT HEAVY ELECTRICALS LIMITED (a Government of nddia Undertaking) a
company incorporated under the companies Act, 1886ing its registered office at BHEL
House, siri fort New Delhi -110049 through its UDiwvision at Ramachandrapuram
HYDERABAD-500032'(AP.) hereinafter called the Compawhich expression shall unless
repugnant to the context or meaning thereof be ddeminclude its successors and assigns) of
the OTHER PART.

WHEREAS M/s. (Hereinafter referred to as
the contractor/Supplier) have entered into a cohtvaaring No.
dated (hereinafter
referred to as the contract ) for the erection @mmissioning of within the company.

AND WHEREAS the contract interlaid provides thak tcontractor/ Supplier shall
furnish to the Company a sum of Rs. Rupees
) towards Security deposit for due and
faithful performance of the contract in the fornrdananner specified therein.

AND WHEREAS the contractor/Supplier has approachkd Guarantor and in
consideration of the arrangement arrived at betvieercontractor/ Supplier and the Guarantor,
the Guarantor has agreed to give the guaranteeer@snafter mentioned in favour of the
company.

NOW THIS DEED WITNESSES AS FOLLOWS:

The Guarantor do hereby guarantee to the comprengue and faithful Performance,
observances or discharge or the contract by thexamiar/ Supplier and further unconditionally
and irrevocably undertake to pay to the companiioaut demur and merely on a demand to the
extent of Rs
(Rupees
and claim made by the company on them for any ldasjage, costs, charges and expenses
caused to or suffered by the company by reasoheotdontractor/ Supplier making any default
in the performance observance or discharge of #rend, conditions, stipulations or
undertakings or anyone or them as contained ic@h&act.

The decision of the Company whether any defawdtdeurred or has been committed
by the Contractor/Supplier in the performance, olem®e or discharge of any of the terms,
conditions, stipulations or undertakings or anyohéhem as contained in the Contract any/or
as to the extent of loss, damage, costs, charggs@gmenses caused to or suffered by the
Company by reason of the Contractor /Supplier ngakamy default in the performance
observance or discharge of any of the terms, cimdit stipulations or undertakings or any one
of them shall
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be conclusive and binding on the Guarantor irrebpecof the fact whether the
Contractor/Supplier admits or denies the defaulgjwestions the correctness of any demand
made by the Company in Any Court, Tribunal or Amdtibn proceedings or before any other
Authority.

The Company shall have the fullest liberty withatfecting in any way the liability of
the Guarantor under this Guarantee, from timente tio vary any of the terms and conditions
of the Contract or extend time of performance ley@ontractor/Supplier or to postpone for any
time and from time to time any of the powers exsable by it against the Contractor/Supplier
and either to enforce or forbear from enforcing ahyhe terms and conditions governing the
contract or securities available to the companytaedGuarantor shall not be released from its
liability under these presents by any exercisengy@ompany of the liberty with reference to
the matters aforesaid or by reason of time beingrgio the Contractor/Supplier or any other
forbearance, act or omission on the part of the g&om or any indulgency by the Company to
the Contractor/ Supplier or of any other mattethimg whatsoever which under the law relating
to, sureties, would, but for this provision, hake effect of so releasing the Guarantor from its
liability under this Guarantee.

The guarantor further agrees that the Guarantesinheontained shall remain In full
force arid effect during the period that would bken for the performance of the Contract and
its claims satisfied or discharged and till the pamy certified that the terms and conditions of
the Contract have been fully and properly carriagd by the Contractor/Supplier and
accordingly discharges this Guarantee, subjecteliewy that the Company shall have no claim
under this Guarantee after Years from the dateoaipletion of the contract
as the case may be, unless a notice of the claderuhis Guarantee has been served on the
Guarantor before the expiry of the said period imclwv case the same shall be enforceable
against the Guarantor notwithstanding the fact thatsame is enforced after the expiry of the
said period.

The Guarantor undertakes not to revoke this Gueeaduring the period it is in force
except with the previous consent of the Compamyrting, and agree that any liquidation or
winding up or insolvency or dissolution or any cbanin the constitution of the
Contractor/Supplier or the Guarantor shall notltisge the Guarantor's liability hereunder.

It shall not be necessary for the Company to mdaegainst the Contractor / Supplier
before proceeding against the Guarantor and thera@tee herein contained shall be
enforceable against them notwithstanding any sgcwhich the Company may have obtained
or obtain from the Contractor/supplier shall at timee when proceedings are taken against the
Guarantor hereunder be outstanding Or unrealized.

The Guarantor hereby declares that it has powexezute this Guarantee under its
Memorandum and Articles of Association and the at@t has full powers to do so on its
behalf under the power at Attorney granted tom by the
proper authorities of the Guarantor.
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IN WITNESS, whereof the (Bank) and M/s. Bhardeavy
Electricals Limited have hereunto set and subsdrtheir respective hands the day, month and
year first above written.

SIGNED FOR AND ON BEHALF OF THE BANK

WITNESSES
1.
2.
Signed For And On Behalf Of
BHARAT HEAVY ELECTRICALS LIMITED
WITNESSES
1.
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(TO BE STAMPED IN ACCORDANCE WITH STAMP ACT)
This Deed of Guarantee made this day
of one thousand nine hundred
and Eighty between (Bank)

hereinafter called "the Guarantor" (which expresssball unless repugnant to the context or
meanilllg thereof be deemed to include its sucessmnd assigns) of the ONE PART and M/s.
BHARAT HEAVY ELECTRICALS LIMITED (a Government of nddia Undertaking) a
company incorporated under the companies Act, 188@ing its registered office at BHEL
house, siri fort New Delhi. 110049 through its URivision at Ramachandrapuram
HYDERAESAD-500032 (AP.) hereinafter called the Ca@amy (which expression shall unless
repugnant to the context or meaning thereof be ddaminclude its successors and assigns) of
the OTHER PART.

WHEREAS M/s. (Hereinafter referred to
as the contractor/Supplier) have entered into &racnbearing No.
Dated (hereinafter
referred to as the contract) for the erection amdrissioning of within the company.

AND WHEREAS the contract interalia provides thak tcontractor Supplier shall
furnish to the Company a sum of Rs. (Rupees)
) towards Security deposit
for due and faithful performance of the contracthe form and manner specified therein.

AND WHEREAS the contractor/Supplier has approachibd Guarantor and in
consideration of the arrangement arrived at betwieercontractor/ Supplier and the Guarantor
the Guarantor has agreed to give the guaranteeer@snafter mentioned in favour of the
company.

NOW THIS DEED WITNESSES AS FOLLOWS:

The Guarantor do hereby guarantee to the compganygue and faithful performance,
observances or discharge or the contract by theramiar/ Supplier and further unconditionally
and irrevocably undertake to pay to the companfiauit demur and merely on a demand to the
extent of Rs
(Rupees and
claim made by the company on them for any loss.adgmncosts, charges and expenses caused
to or suffered by the company by reason of thereetdr / Supplier making any default in the
performance observance or discharge of the teromgittons, stipulations, undertakings or
anyone or them as contained in the contract.
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The decision of the Company whether any defawdtdeurred or has been committed
by the Contractor/Supplier in the performance, domas, stipulations or undertakings or any
of the terms, conditions, stipulations, or unddrtgk or any of them contained in the contract
any/or as to the extent of loss, damage, costsgeband expenses caused to or suffered by the
Company by reason of the Contractor/Supplier makamy default in the performance
observance or discharge of any of the terms, camgit stipulations, or undertakings or any one
of them shall be conclusive and binding on the @uiar irrespective of the fact whether the
Contractor/Supplier admits or denies the defaulgjwestions the correctness of any demand
made by the Company in Any Court, Tribunal or Ardtiibn proceedings or before any other
Authority.

The Company shall have the fullest liberty withatfecting any way the liability of the
Guarantor under this Guarantee, from time to timedry any of the terms and conditions of
the Contract or extend time of performance by thetractor/supplier or to postpone for any
time and from time to time any of the powers exsable by it against the contractor/Supplier
and either to enforce or forbear from enforcing ahyhe terms and conditions governing the
contract or securities available to the companytaedGuarantor shall not be released from its
liability under these presents by any exerciseneycompany of the liberty with reference to the
matters aforesaid or by reason of time being giteerthe contractor/Supplier or any other
forbearance, act or omission on the part of thepaom or any indulgency by the Company to
the Contractor/Supplier of any other matter or ghivhatsoever which under the law relating to
sureties, would but for this provision, have théef of so releasing the Guarantor from its
liability under this Guarantee.

The guarantor further agrees that the Guarargegirncontained shall remain in full
force and effect during the period that would d&leenh for the performance of the contract and
its claims satisfied or discharged and till the pamy certified that the terms and conditions of
the contract have been of the Contract have beby d&md properly carried out by the
Contractor / Supplier and accordingly discharges thuarantee, subject, however that the
company shall have no claim under this Guarantiee af Years from
the date of the completion of the contract as #Hseanay be, unless a notice of the claim under
this Guarantee has been served on the Guarantmehtbie expiry of the said period in which
case the same shall be enforceable against thea@aanotwithstanding the fact that the same
is enforced after the expiry of the said period.

The Guarantor undertakes not to revoke this Gueeaduring the period it is in for
expect wit the pervious consent of the company iitig and agree that any liquidation or
winding up or insolvency or dissolution or any chann the constitution of the Contractor/
Supplier or the Guarantor shall not discharge thar@ntor’s liability hereunder.
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It shall not be necessary for the Company to prdcagainst the Contractor/Supplier
before proceeding against the Guarantor and thera@tee herein contained shall be
enforceable against them notwithstanding any sgcwhich the Company may have obtained
or obtain from the Contractor/supplier shall at tinee when proceedings are taken against the
Guarantor hereunder be outstanding or unrealized.

The Guarantor hereby declares that it has powexexute this Guarantee under its
Memorandum and Articles of Association and the at@t has full powers to do so on its
behalf under the power at Attorney dated @@nto him by
the proper authorities of the Guarantor.

IN WITNESS, whereof the (Bank) and M/s. Bitar
Heavy Electricals Limited have hereunto set andsestibed their respective hands the day,
month and year first above written.

WITNESSES
1.

2.

SIGNED FOR AND ON BEHALF OF THE
BANK

SIGNED FOR AND ON BEHALF OF
BHARAT HEAVY  ELECTRICALS
LIMITED
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