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Ramagundam Fertilizers and Chemicals Limited
(A Joint venture company of NFL, EIL & FCIL)

Fertilizer City -505210 Ramagundam
Peddapalli (Dist.) ,Telangana State

BIDS ARE INVITED REGARDING

“Rate Contract for Hot and Cold Insulation Jobs for a
period of two years

at

RAMAGUNDAM FERTILIZERS AND CHEMICALS LIMITED
' Fertilizer City, Ramagundam~- 505210

Peddapalli (Distt) Telangana State

Tender Ref: RFCL/Site/Mech/2025/01/MANUAL TEN DER/ARC_InsuIétion
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Ref: RFCL/Site/Mech/2025/01/ MANUAL TENDER/ARC_Insulation

Dated: 22/01/2025

Sub: Tender for “Rate contract for Hot and Cold insulation Jobs at RFCL Ramagundam for a period of two years
and three months extendable”
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RFCL

Ramagundam Fertlhzers And Chemlcais Limited

uﬂgmwﬁ‘ﬁﬁﬁ#mﬁmmﬁ (A Jomt Venture Company)
Site Office : Fertilizers City, Ramagundam - 505 210, Dist. Peddapalli, Telangana
Telphone : +81 8728 257488, E-mail : rfcl.ramagundam@rfcl.co.in

GSTIN : 36AAHCR2335P12Y, CIN : U24100DL.2015PL.C276753
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Ref. No: RFCL/Site/Mech/2025/01/ MANUAL TENDER/ARC_Insulation Date: 22/01/2025
To,

/s

Subject: Rate contract for Hot and Cold Insulation works at RFCL, Ramagundam for a period of
two years and three months extendable.

Dear Sir,

Sealed TENDERS are invited for the work as detailed below:

1. Name of Work Tender for “Rate contract for Hot and Cold Insulation works
at RFCL, Ramagundam for a period of two years and three
months extendable”

2. Earnest Money Deposit (Tender Bidder to submit Earnest Money 6f Rs. 1,00,000.00 (Rupees
received without EMD are likely to one lakh Only) in the form of Crossed / A/c pavee Demand
he rejected.) Draft in favour of “Ramagundam Fertilizers and Chemicals

Limited, payable at Ramagundam” or E-transfer in RFCL-site
account [A/c detail mentioned in point 19.a (page 4&5 of this
NIT].
Note:

1) Cheque shall not be accepted in any case.

2} Tender received without EMD are likely to be
rejected.

1} This is a work contract. Hence, Bidders registered
under National Small-Scale Industries/MSME/start-
ups are not exempted from submission of E.M.D as
detailed in GTC Cl, No. 1.8.0 (b).

3. Tender Cost Bidder to submit tender fee of Rs. 1,000.00 {(Rupees one
thousand Only) in the form of Crossed / A/c payee Demand
Draft in favour of “Ramagundam Fertilizers and Chemicals
Limited, payable at Ramagundam” or E-transfer in RFCl-site
account [A/c detail mentioned in point 19.a (page 4&5 of this
NIT].
1"Mote:
1) Cheque shall not be accepted in any case.
2) Tender received without EMD are likely to be
rejected.
3} This is a work contract. Hence, Bidders registered
under National Small-Scale Industries/M.fiME/start—
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ups are not exempted from submission of tender
fees as detailed in GTC Cl. No. 1.8.0 (b).

Tender category Work contract

Conl:ract\lalidity Two years from the start date mentioned in Letter of
' acceptance & further extendable for three months if
mutually agreed -

Validiw of the Tender 120 days from the Date of Opening of Tender

Last Date & Time for Receipt of Bids | 14/02/2025 up to 15:00 Hrs.

Date & Time for Opening of Bids 14/02/2025 at 15:30 Hrs.

Wil NP o

Place of Receipt and Opening of Office of DGM {Mechanical), Ramagundam Fertilizers And
Bids Chemicals Limited, Ramagundam — 505210, Dist- Peddapally,
Telangana (505210)

10.

11,

o 12,

13.

i4.

15,
16.

17.

18.
' _Tenders recelved Iate would be Ilable to be re)ected without any further reference whatsoever

19.

‘ indicated both in words as well as figures. The rates quoted shaII be vahd for 120 days from the date of

rSubm|ssmn of Tenders— ST e .
.,The Tender ahall be submmed in Three Sealed Envelopes as under«
" 19.1. Envelope No. 1: s - ‘

Tender Documents may be downloaded from our website www.rfcl.co.in. In case documents are
downloaded directly from the said websites, requisite tender fees and EMD shall be submitted along
with tender documents in envelope No 1 . Parties are advised to visit RFCL website regularly. Any
amendment / corrigendum to the above NIT will be displayed on aforesaid website only,

Tender Documents may aiso be obtained from the office of undersigned before due date of Tender
submission on deposit of Demand Draft / Banker’s Cheque /E-transfer { Rs. 1000 only) in favour of RFCL
payable at Ramagundam towards cost of Tender Documents.

All requests for interpretation, clarification & queries in tender shall be addressed, |n wrltmg to
DGM(Mecha nlcal) at least 7 {Seven) days prior to the closing date of lhe tender.

The Tendener may vusit the-site, acqualnt hlmself fuIIy of the jOb and site cond|t|on if reqwred and no
claim, whatsoever, will be entertamed on-the plea of i |gnorance of dlfficul’tles mvolved in the executlon :
of the work..

The rates should be quoted item wise for the complete Scope of Work as per Performa ‘Schedule of
Rates’. The rates should be quoted only in the units given in the Schedule of Rates and should be

openmgoftechnlcalbldfortheacceptance. L e

In case of any discrepancy, the rates quoted in words shall be treated as final. Any corrections made in
the prices shall be authenticated with signatures at all places. The Tenderer shall have to submit the
Schedule of Rates Performa duly filled in, failing which their Price bid will not be acceptable.

The tenderer shall quote single rate against each item and not the multiple rates in the Schedule of
Rates. Any tender with the multiple rates quoted will be summarily rejected. Price should be quoted
strictly as per the Performa enclosed for Schedule of Rates.

Ramagundam Fertilizers & Chemicals Limited reserves the rlght to reject any or all tenders w1thout
assigning any reason whatsoever and are not bound to accept the lowest tender. The tender can be split
between two or more tenderer without assigning any reason thereof as per the requnrement on case-
to-case basis.

Incomplete Tenders or Tenders not accompanled with the required Details / Tender fee/ EMD or

W1ll be super scribed Earnest Money and shall contain Earnest Money Depos1t as per Clause
No.2 of the above '

| \(H// " Pagedofizo (Bidder’s Initial & Seal)
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19.2 Envelope No. 2:

Will be super scribed ‘Techno Commercial bid (unpriced)’ shall contain NIT duly
signed, documents & all other declarations required as per Tender. Documents as
stated in Annexure-VII for meeting the eligibility & evaluation criteria. Duly Filled
Performa’s of Techno Commercial Bid. Unpriced SOR Performa menticning “quoted” in

_ all pages with signature and stamp.

19.3 Envelope No. 3:
Will be super scribed ‘Price Bid/Schedule of Rates’ and shall contain the item wise
rates only as per Schedule of Rates Performa. :

19.4 Envelope No. 4: '

" The above mentioned three envelopes should in turn be put together in a separate
envelope duly super-scribed with “Annual Rate Contract for Operation, Upkeeping and
Schedule Maintenance of HVAC system and Packaged Air Conditioners (PAC) at RFCL
Ramagundam for a period of two years and three months extendable”.

19.5 RFCL’s Site bank details:
EMD can be deposited in RFCL’s account through RTGS/NEFT & details of the
transaction with UTR No. to be submitted along with technical bid for verification.
RFCL’s site bank Details for RTGS/NEFT are as follows:

a) Beneficiary Name : RAMAGUNDAM FERTILIZERS AND CHEMICALS LIMITED.
b) Name of bank : STATE BANK OF INDIA

¢) Branch : FERTILIZER CITY, RAMAGUNDAM (61777)

d) Account Number ;36727029257

e) IFSC No. | : SBINO061777

20. Opening of Tender:

The Tender shall be opened as under:

21.

22.
23.

24,

Envelope No. 1:

‘Super scribed ‘Earnest Money’ containing Earnest Money shall be opened first on the
Scheduled Date & Time of opening of tenders in the presence of the Tenderers or their
representative, who wish to be present at the time of Tender Opening.

Envelope No. 2:

Super_scr'ibed ‘Technical Bid’ will then be opened and discussion would be carried out with
the respective Tenderers for clarifications, if any.

Envelope No. 3:

Super scribed ‘Price Bid’ will be opened if technical bid and EMD found in order on the same
day or at a later date, which shall be intimated to the Tenderers.

RFCL reserves its right to open the Price bids of only such tenderers who are found to be meeting the
eligibility criteria based on the documents submitted by him/them in the Technical bids.

Evaluation of offer shall be on overall L-1 basis.

All pages shall be initialled at the lower right-hand corner and signed wherever required in the tender
papers by the tenderers or by a person holding power of attorney/ authorization authorizing him to sign
on behalf of the tenderer before submission of tender. All corrections and alterations in the entries of
tender paper will be signed in full by the tenderer with date. No eraser or overwriting is permissible.

No condition or deviation should be mentioned by tenderer in Price Bid. Price Bids with any condition
or deviation shall liable {o be rejected.
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25.

26.

27.

28.

29.

30.

31,
32.

33.
34.

35.

36.
37.

38.

39,

40,

The prospective tenderer having any common Partner / Director / Managing Director etc. Or having any
other common criteria shall be considered as sister / group / Associates Company. In such cases only
one of them will be eligible for participating in the tender.

While submitting the offer, bidders may ensure that tender documents /offer have been signed by
authorized sighatory of the company. Subsequent withdrawal of offer / non-acceptance of orders placed
based on the offer submitted by them will not be entertained on the ground that the offer was not
signed by the authorized person,

One person will be allowed to represent only one company during discussion/negotiation with RFCL. If
same person is representing different companies with authorization letter from more than one
company, such person will be allowed to represent only the first company called for
discussion/negotiation.

RFCL reserves the right to postpone the tender opening date and / or time and will intimate all the
tenderers well in time, of such postponement along with notice of revised opening date and time.

In case, due to some unforeseen circumstances, the date of receiving / opening of the tender happen to
be a holiday / closed day, the tender will be received / opened on the next working day.

More than one quotation in a single sealed envelope will not be considered. all such tenders shall be

liable to be rejected.

The tender is non-transferable. Unsigned tenders shall be out-rightly rejected.

RFCL further reserves its right to accept / reject any / all tenders in whole or in part without assigning
any reason thereof. Conditional tenders are liable to be rejected.

RFCL shall not be responsible for delay, loss or non-receipt of tender document sent by bidders.

In case the tender is received in opeh condition, then the entire risk for loss of confidentiality shall be
with the party. RFCL shall not be responsible on this account whatsoever. ' '

The contractor shall not appoint any sub company / agency to carry out any obligation under the
contract without prior written permission from RFCL. If at any time such a discrepancy is detected, the
contract shall stand terminated without any notice and the security deposit shall be forfeited.

‘The offers received after scheduled date and time of submitting the offer would be out rightly rejected.

RFCL will have the right 1o issue addendum to tender documents to clarify, amend, modify, supplement
or delete any of the conditions, clauses or items stated. Addendum so issued will form part of original
invitation to tender.

RFCL reserves the right to verify all statements, information and documents submitted by the bidder in
his tender offer, and the bidder shall, when so required by RFCL, make available all such information,
evidence and documents as may be necessary for such verification.

These letter/instructions shall form part of the contract document and shall be signed and returned
along with the tender documents.

Tenderer shall submit along with the tender’s full particulars of their institution along with experience.
The following documents are 1o be submitted with the Tender in the envelope No. 2, failing which the
tender will be liable for rejection:

I.  Duly signed and stamped tender document (NIT) including blank price bid/SOR mentioning
quoted/not quoted against each item of SOR

Il. Copy of Permanent Account Number (PAN) issued by Income Tax Dept.
Hl. - Copy of GST Registration No. along with decumentary proof thereof,
IV.  Documentary proof for PF & ESI Registration Number

V.  Supporting documents as per the Eligibility Criteria as mentioned in Annexure ~ 1V in NIT. {
Work order with completion certificate, balance sheet and Financial turnover proof etc. )
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VI.  Power of Attorney in the name of person, if required, who has signed the Tender.
~ Documents.

41, The Tender shall be addressed to DGM {Mechanical), Ramagundam Fertilizers and Chemicals Ltd.,
Fertilizer City, Ramagundam-505210, Dist. Peddapalli (T.S)

: Thahking you,

Yours faithfully,
for M/s. Ramagundam Fertilizers & Chemicals Ltd.

L ;?/

{Ramesh Thakur) o

DGM (Mechanical) i/c RAMBBI™ s
) . Dist. Pe{!r_!«"l.ulh L

E-mail: rkthakur@rfcl.co.in

Mob: 8989710598

i

Encl.: Tender Documents & Schedule of Rates (Annexure | to XVI})

1/We have read all the terms and conditions, scope of work of the NIT and agree to accept the same. The above
quotation has been prepared after taking into account all the terms and conditions of NiT.

Dated: Seal & Signature
(Tenderer or their Authorized Representative)

Place Name

Address 'o'f tenderer

Page 7 of 130 .(Bidder’s Initial & Seal)
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HNSTRUCTHONS TO-TENDERERS FORE-TENDERING

Deleted
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_ : Annexure-ll
DECLARATION FOR SUBMISSION OF TENDER FORM-I

To,

DGM{Mech)

Ramagundam fertilizers & Chemicals Limited
Fertilizer City, Ramagundam

District: Peddapalli {Telangana)

Pin Code- 505 210

Dear Sir,

I/We hereby submit tender for “Rate Contract for Hot and Cold Insulation Jobs at RFCL Ramagundam for a
period of two years “at Ramagundam fertilizers & Chemicals Limited, Fertilizer City, Ramagundam-505210,
Telangana, as per tender separately signed and accepted by me/us, and rates quoted by me/us in attached
schedule of rates (Annexure - XVI) in accordance with Notice Inviting Tender, terms and conditions of Tender,
other documents and papers as detailed in the tender document.

I/We hereby agree to abide by and fulfil all terms and conditions referred to in the Tender Document /Work
Order/LOA etc. and in default thereof, to forfeit and pay to the RFCL or its successors or its authorized nominees
such sums of money as are stipulated in Terms and Conditions contained in the Tender Document.

/We confirm having deposited the Earnest Money of Rs. 1,00,000/- (Rs. one lakh Only) vide Demand Draft/E-
transfer No. dated in favour of Ramagundam Fertilizers and Chemicals Limited
payable at Ramagundam, '

It is certified that Price Bid/Schedule of Rates is unconditional and quoted for all the items of ‘Schedule of
Rates/Price bid” in Figures and Words both and no item is blank/unquoted.

If, i/we fail to start execution of the said contract in the time, specified in the tender documents or fail to deposit
the amount of security deposit specified in the Tender Document, I/We agree that Ramagundam fertilizers &
Chemicals Limited shall forfeit the said Earnest Money. The said owner shall also be at liberty to cancel the notice
- of acceptance of tender if I/We fail to remit Security Deposit amount as aforesaid or to execute an agreement
or to start work as stipulated in the tender document/perform the contract faithfully.

Dated the day of 20
Signature of Tenderer with Seal
Name & Address:
E-Mail Address:
Mabile/Telephone No.
- Page 9 of 130 {Bidder’s Initial & Seal)



DECLARATION FOR BIDDER DETAILS

FORM: I

A. The following declaration to be signed by Bidder and to be submitted along with required

documents which would be duly self-certified:

Sr.

Description

Name of Applicant/Firm/Company

Complete Address along with Contact
Person name, mobite number and
Email Id

Company Profile

Public Limited Company / Private
Limited Company/ Undivided Hindu
Family/Individual/ Partnership
Firm/Co-operative Society/LLP/Others
{Please mention)

(Please attach duly attested partnership deed (latest) by Notary public/Self attested
registration copy /Incorporation certificate, Articles of association and memorandum of
association and power of attorney who is signing documents on behalf of

applicant/firm/company).

Year of Establishment & Registration
No along with documentary proof if
any '

If a Bidder has relations whether by

YES / NO (If Yes, give the following details)

blood or otherwise with any of

employees (including employees on
deputation) of RFCL, the Bidder must
disclose the relation at the time of
submission of Tender, failing which,

Name &
Designati
on of the
Employee

Place of Posting

Relation with
the Employee

RFCL shali reserves the right to reject
the Tender or rescind the Contract.

P.F. Registration No. of the Contractor to be
intimated along with Documentary proof thereof.

PAN No. of the Contractor to be intimated along
with Documentary Proof thereof.

Whether bidders are registered or unregistered as
per GST Laws. If registered the following details shall
he provided-

GST Registration No. with Documentary Proof,

10.

Service Accounting Code No.

11.

Rate of GST applicable on the quoted rates

IGST

%

CGST
%

5GST
%

Page 10 of 130
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12,

We have assessed & ascertained the rate of GST
applicable on quoted services. It is clearly
understocd that RFCL will not have any liability
towards payment of GST over & above the GST rate
quoted for any reason whatsoever except for
statutory variation against documentary evidence.

Agreed

13.

ESI Registration No. of the bidder to be intimated
along with Documentary proof thereof.

14.

If the bidder is registered as Micro/SmalI/l\/ledium'

Enterprises as per MSMED Act,2006, the same may
be confirmed by the bidder and submit a photocopy
{Self certified) of the registration certificate in
support thereof. Otherwise it will be construed that
the bidder is not registered as per MSMED Act,
2006. Registration month & Year should be prior to
bid submission due date.

Not Applicable (for this work |
contract)

15.

Labour license no. of the bidder to be intimated
along with Documentary proof thereof. If the bidder
does not have labour license, then the bidder shall
submit undertaking on their letter head regarding

Labour License, as per the following format

"

In case this job is awarded to us i.e.
M/s , we shall obtain
Labour License from the appropriate Licensing

Authorities i.e. Central / State Government , as |

applicable from time to time , under the Contract
Labour {R &A) Act, 1970 &the rules enacted
thereunder and submit a copy of the same to RFCL,
Ramagundam before start of execution of contract
worlc in RFCL, Ramagundam.

If we fail to submit labour license before start of
execution work, we agree for forfeiture of EMD/SD
and termination of Contract by RFCL”

Dated the

day of 20

" Name & Address:

Signature of Tenderer with the seal

Ematl and Phone:
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FORM-II
E-BANKING MANDATE FORM

PRINT ON LETTER HEAD OF CUSTOMER/VENDOR

Ref. No.: e Date:

S No. Particulars | Detailed to filled here
1. Vendor./Customer Name M/s.

2. Vendor/Customer Code

3. Vendor/Customer Address

4. Vendor/Customer E-mail ID

5. Particulars of Bank Account

i) Name of Beneficiary
ii) Name of the Bank
iii) Name of the Branch
iv}] Branch Code
v} Address
vi) Telephone No.
vii) Type of Account
viii} Account No.

ix) RTGS/IFSC

x) 9 digit MICR Code

I/We hereby authorize Ramagundam Fertilizers & Chemicals Limited (RFCL) to release any amount due to
me/us in the Bank account as mentioned above. |/We hereby declare that the declaration given above are
complete & complete. If the transaction is delayed or lost because of incomplete or incorrect information,
we would not held RFCL responsible for that. o

SEAL & SIGNATURE of Vendor/Customer

We certify that M/s. _ has an A/c No. _- with us & we
confirm that the details given above are correct as per our record.

Bank Stamp:

Date:

Signature of authorized officer of Bank
(OR)
I case ¥f it is not possible to get it certified/endorsed from the bonk, a copy of cheque shall be
attached.
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Annexure-lll
DEFINITIONS OF TERMS

In the contract documents herein defined where the context so admits, the following words and expression will
have the meanings assigned to them respectively:

1.

10.

11.

12.

'13.

14.

15.

16.

17.
18.

"The OWNER" means the RAMAGUNDAM FERTILIZERS AND CHEMICALS LIMITED (RFCL), mcorporated in
India, having its corporate office at 4™ Floor, Wing A, Kribhco Bhawan, Sector-1, Noida, Uttar Pradesh PIN-
201301.

The "ENGINEER-IN-CHARGE (EIC)" shall mean the person designated as such by RFCL and shall include those
who are expressly authorized by him to act for and on his behalf for operation of this contract.

The "WORK" shall mean the works to be executed in accordance with the contract or part thereof as the
case may be and shall include all extra, additional, altered or substituted works as required for purpose of
the contract.

"CONSTRUCTION EQUIPMENT" means all appliances and equipment of whatsoever nature for the use in
or for the execution, completion operation or maintenance of the work unless intended to form part of
permanent work. h

"SITE" means the areas in which the work is to be performed by the Contractor and shall include a part or
portion of the site on which the permanent work is proposed to be constructed.

The "TENDER DOCUMENTS" shall consist of Short Tender Notice, General Instructions to the Tender,
General Terms and Conditions of Contract, Special Terms and Conditions of Contract, Specifications,
Drawings, Time Schedule Tender Form, Performa or Agreement Form, Schedule of Rates, and
Addendum/Addenda to Tender Documents.

"THE CONTRACTOR” means any person or persons or firm or company whose Tender has been accepted by
RFCL with the concurrence of the Qwner, and the legal personal representatives, successors and
permitted assigns of such person, persons firm or company.

The "CONTRACT" shall mean the Agreement between RFCL and the Contractor for the execution of the
works mcludmg therein all contract documents.

The "SPECIFICATIONS” shall mean the various Technical specifications attached and referred to in the
Tender documents. It shall also include the latest addition of relevant Indian Standard Specifications
published before entering into contract. _

"The DRAWINGS” shall include Maps, Plans and Tracings OR Prints thereof with any modifications approved,
in writing by the Engineer-in-charge and such other drawings as may, from time to time, be furnished or
approved in writing by the Engineer-in-charge.

The "CONTRACT DOCUMENTS" shalf consist of Agreement, Tender documents as defined in Clause 6 & 8
above, Acceptance of Tender and further amendments.

The "ALTERATION ORDER" means an order given in writing by the Engineer-in-charge to affect additions to
or deletion from and alterations in the works.

The "COMPLETION CERTIFICATE" shall mean the Certificate to be issued by the Engineer-in-charge when
the works have been completed to his satisfaction.

The “FINAL CERTIFICATE” in relation to a work means the Certificate issued by the Owner after the period
of defect liability is over.

The “PERIOD OF DEFECT LIABILITY” in relation to work means the specified period from the date of issue of
Completion Certificate up to the date of issue of Final Certificate during which the Contractor stand
responsible for rectifying all defects that may appear in the works.

‘ZERO DATE’ shall mean the date of issue of LETTER OF ACCEPTANCE (LOA) or issue of WORK ORDER,
whichever is earlier. ‘

"GTCC" means General Terms & Conditions of Contract.

Technical Terms and Conditions & Special Terms and conditions are succeedihg to GTCC. Any clause under

different head shall be succeeded by clause in the succeeding head.
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. -Annexure-1\
ELIGIBILITY AND EVALUATION CRITERIA

A. . Technical Eligibility criteria

The bidders shall submit documentary evidence with respect to experience of having successfully completed
“Similar works” in Chemical/Petro-chemical/Fertilizer Industry/Power Plants etc. “Similar work” means Hot/
Cold Insulation jobs employing the same technology, nature of job and skill based on similar experience as
defined in Scope of Work of Tender Documents and Schedule of Rates (but quantities can vary).

B. Financial criteria ‘

S. Conditions Documents required {To be submitted along with

N. Technical kid)

1 Bidder should be a Contractor having successful | 1} Bidder must submit the copy of valid industrial License
experience of “Hot/Cold insulation work” any of issued by Statutory authority for being a manufacturer
one year during the last Seven (7) years. along with 1SO certificate/ GST Registration certificate

/ Udyam Adhaar / certificate issued by statutory
authority / NSIC certificate or equivalant certificate,

Note: ii} Incase the manufacturer wants to quote through their
_ authorized dealer/distributor or their authorized
“The last 7 years shall be counted from last date of dealer wants to quote separately then authorization
the preceding month in which tender has been certificate from the manufacturer is required in
Issued.” addition to {i) above. The Authorization certificate

should be issued for specific tender/enquiry.

iii) Authorization letter from the company on behalf of the
person signing the document be provided with
technical bid.

iv} For Proprietorship firm - Name of the preprietor to be
mentioned. Affidavit of proprietorship in original duly
notarized{Latest}

v} For partnership firms —Affidavit in originals duly
notarized, confirming the current status of the firm
along with names of the partners. Copy of partnership
deed duly notarized (latest) to be submitied

vi) For Transport unions/Co-operative societles/Reglstered
soclaties- Copy of Registration certificate /Copy of
Resolution of members/Authority letter to participate
in the tender.

2. Bidder should have successfully completed | Copy of Completion Certificate along with copy of

“Hot/Cold insulation work” any of one year during | Work Order from the organization where the work is

immediate |ast 7 years as mentioned below: executed is to be enclosed mentioning the completed

value of each single work executed and performance

certificate issued by the client.

One work not less than X 39,81,230.00+ GST If the submitted workorder/completion certificate for
similar work is more than one-year, Annualized value
‘ ( proportionately calculated for one vyear} of
Two works of not less than X 24,88,268.75+ GST completed work shall be considered for eligibility.

or

or Note: Party may be asked to submit form 26AS/16A

Three works of not fess than % 19,90,615.00 in support to the value of work done as per work

order / work completion certificate.
+ 65T

Page 14 0of 130 {Bidder’s Initial & Seal)



The Average Annual turnover of the bidder in last
three preceding financial years shall not be less than
245,76,537.50

Note:

. In case financial year closing date is within
6 months of date of issue of enquiry and audited
annual report of preceding financial year is not
available, bidder has the option to submit the
financial details of the three previous years
immediately prior to the last financial vear.
Otherwise, it is compulsory to submit the financial
details of the immediate three preceding financial
years. (Example, In case ,audited annual report of
immediate preceding financial year (year ending
31st March) is not available and where enquiry issue
date is up to 31st December, the financial details of
the three previous years immediately prior to the
last financial year may be submitted. However, in
case the enquiry issue date is after 31st December,
it is compulsory to submit the financial details of the
immediate three preceding financial years only.

. In case bidder is having subsidiaries but
only a single consolidated annual report is prepared
as per prevailing law of land and audited which
includes the financial details of their subsidiaries,
consolidated audited annual report shall be
considered for establishing the financial criteria
subject to statutory auditor /chartered accountant
of the bidder certifying that separate annual report
of Bidder (without the financial data of subsidiaries)
is not prepared and audited.

. Further, in case a bidder is a subsidiary
company and separate annual report of the Bidder
is not published, but enly a consolidated annual
report of the parent company is available,
consolidated annual report shall be considered for
establishing the financial criteria subject to statutory
auditor of Parent Company /Chartered accountant
of the Bidder certifying that separate annual report
of the Bidder is not prepared and audited.

Bidder shall submit financial standing. through
Audited* Balance Sheet/ Profit & Loss Account for the
last three financial years.

(FY 2023-24, 2022-23 and 2021-22)

* Where audited accounts are not mandatory as per
law, bidder can submit financial standing duly
certified by practicing Chartered Accountants {(not
being an employee or a director or not having any
interest in the bidder’s company). -

The net worth of the bidders should be positive for
the Financial year 2023-24 (previous year in which
tender has been floated) ending 31.03.2024.

Note:

“* date of last Financial year should be mentioned
considering the period in which tender is issued”.

Net worth = Paid up share capital + Reserves out of
profit (include security premium}- Accumulated
losses — different expenditure — miscellaneous
expenses not written off.

A Copy of Audited* Balance Sheet should be
submitted in support of your claim,

* Where audited accounts are not mandatory as per

law, bidder can submit financial standing duly
certified by practicing Chartered Accoéuntants' (not

being an employee or a director or not having any
interest in the bidder’s company).
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Bidder should have minimum working capital of

4,97,653.75 as per Audited Financial result of FY
2023-24.

Copy of audited balance sheet for the financial year
{Current Financial year in which tender has been
issued} ending 31.03.2024 (end date of previous

. financial year) should be submitted.
“Working capital should be current assets minus

current liabilities.

Or,

Requisite document issued either from any Indian
scheduled Bank (except co-operative bank and
Gramin Bank) for availability of unutilized fund-based
line of credit for at least of ¥ 4,97,653.75 as on
preceding month in which tender has been ssued.

I.Bidder must not be black listed by any government
department/public sector undertaking/co-operative
Unit.

Self-certification(s) for both should be submitted on
Party’s letterhead for the same.

I.Bidder must not be delisted / on Negative List by
any government  department/public  sector
undertaking/co-operative Unit in the last two years,
as on date of participating in the tender. '

L.Bidder must not be on the Holiday list of RFCL.

C. EVALUATION CRITERIA:

Foliowing evaluation criteria shall be followed: .

d.

Techno-commercial bids (unpriced bids) of only those tenderers shall be opened who have deposited the
requisite Earnest Money and tender fee as prescribed in the tender document.

. The price bid of only such tenderer shall be opened who fulfil the eligibility Criteria as defined under ‘A&B’

above and agree to all other terms and conditions stipulated in the NIT.

The work shall be awarded on overall L-1 basis after evaluation of the bids based on quoted rates by the
bidders as per gquantities given in the schedule of guantities. It may be noted that, for evaluation:
purposes, if the tenderer does not quote rate for any item, the same shall be taken based on the highest
rate quoted by any of the other tenderer. However, if such bidder happens to be lowest evaluated
bidder, price of unquoted item shall be taken as Nil and considered as included in the bid price.

In case quoted rates of two or more bidders happen to be same, such bidders will be called to offer
discount in sealed envelope based on maximum discount offered, L-1 bidder will be decided for placement
of work order.

. The rates should be quoted in words and figures. If some discrepancies are found between the rates given

in the words and figures or the amount shown in the tender. the rate as quoted in words shall be adopted
and treated final. - ' .
Average of the executed contract value in proportion to month ma\'/ be taken in the original contract
period is more than one year
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Annexure-V
General Terms and Conditions of Contract

1.1.0 The execution of the work may entail working in all the site and weather condition and no extra rate will
be considered on this account. The Contractor may have to carry out the jobs to work round the clock
as per our requirement to be decided by Engineer in-charge and the Contractor should take this aspect
into consideration for formulating his rates and quotation. No extra claim/overtime will be paid on this
account.

1.2.0 Electricity, Water and Service Air will be provided free of cost at one point as per requirement of the job
subject to availability.

All lifting tools & tackles are to be got tested, wherever applicable, under the Competent Person engaged
by State Government from time to time and the certificates duly verified by Competent Authority are to
be submitted to the Department before taking up the job.

1.3.0 Accommodation and Land for Contractor’'s Godown/Workshop:

1.3.1 Suitable accommodation will be provided for the Contractor or his authorized representative on
chargeable basis, if available.

1.3.2 RFCL may allocate land for putting temporary Godown/ workshop for making storage, work site by
the Contractor, free of cost.

1321

13.2.2

1323

13.24

1325

1326

The CONTRACTOR shall at his own cost construct temporary structures as required by them for
their office, fabrication shop and construction stores only in the area allocated to them on the
project site by the RFCL or his autherised representative and provide suitable water supply and
sanitary arrangement and get the same approved by the ENGINEER-IN-CHARGE. No
unauthorised buildings, constructions or structures should be put up by the CONTRACTOR
anywhere on the project site

On completion of the works undertaken by the CONTRACTOR, he shall remove all temporary
works erected by him and have the SITE cieaned as directed by ENGINEER-IN-CHARGE.

If the CONTRACTOR shall fail to comply with these requirements, the ENGINEER-IN-CHARGE may
at the expenses of the CONTRACTOR remove such surplus, and rubbish materials and dispose of
the same as he deems fit and get the site cleared as aforesaid; and CONTRACTOR shall forthwith
pay the amount of all expenses so incurred and shall have no claim in respect of any such surplus
materials disposed of as aforesaid.

RFCL reserves the right to ask the CONTRACTOR any time during the pendency of the CONTRACT

to vacate the land by giving 7 days’ notice on security reasons or on national interest or
otherwise.

No person except for authorised watchman shall be allowed to stay in the plant
area/CONTRACTOR's area after completion of the day's job without prior written permission
from ENGINEER-IN-CHARGE.

Land for Residential Accommodation: No Land shall be made available for residential
accommodation for staff and labour of CONTRACTOR

1.4.0 The Contractor shall have to make his own arrangements for all Tools & Tackles, Skilled and Unskilled
labours etc. required for the job. The work is subject to inspection at all time by the Engineers-in-charge
and the Contractor shall have to carry out the work to the entire satisfaction of the Engineer-in-charge.

?
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1.5.0 Sub-Contracting: Sub-Contracting of the job will not be allowed without prior written permission of the

owner (RFCL).

1.6.0 Statutory deduction on account of Income Tax and GST TDS on works contract shall be made at the rates

applicable at the time of release of payment to the bidder.

1.7.0 The rates quoted will be firm for the currency of the contract period and will not be subjected to

escalation irrespective of any increase what so ever, The rates quoted for materials, if any, are F.O.R.
" RFCL Site, Ramagundam and are inclusive of all taxes. No taxes will be paid extra {excluding GST).

However, the escalation pertaining to labour deployment component will be allowed as per clause
1.30.0

1.8.0 Earnest Money Deposit:

a)

The Tenderer should make a deposit of Earnest Money and Tender Fees as prescribed in NIT/Tender by an
A/C Payees Demand Draft (Separate for both) drawn on any Scheduled Bank except Rural or Co-Operative
Bank in favour of “Ramagundam Fertilizers and Chemicals Limited,” payable at Ramagundam. The Earnest
Money and Tender Fees shall not be accepted in any other form except specified.

b) The Earnest Money and Tender Fees should accompany the Tender in separate Envelope without which

d)

tender may not be opened and it may be considered as rejected at the sole discretion of RFCL. However,
Bidders firm registered, Prior to bid submission due date, with NSIC/MSE (Micro & small} vendors are
exempted from submission of Tender fee and EMD subject to submission of documentary evidence that
the bidder is a Micro or Small Enterprises registered with District industries Centers or Khadi and Village
Industries or National Small Industries Corporation or Directorate of Handicrafts and Handloom or any
other body specified by Ministry of Micro, Small and Medium Enterprises or Udyog Aadhaar Memorandum. .

In case tenderers are required to collect tenders from RFCL Office, the tender sets may be given upon the
submission of the tender fee in prescribed mode/form as above. In case parties download the tenders from
the website, tendered are required to submit the respective tender fee along with EMD.

Earnest Money Deposit will be refunded to all unsuccessful bidders after award of Contract/Placement of
Order against the tender to Successful bidder. Earnest Money Deposit will be refunded to all Technically
unsuitable bidders within 30 days after expiry of tender validity period or placement of order against tender
whichever is earlier. No Interest shall be payable by RFCL for amount deposited as Earnest Money.

Farnest Money is liable to be forfeited if tenderer:

i. Withdraws or modifies offer in full or part during the validity period

i, Failure of the bidder to honor their offer.

iii. Does not accept Purchase / Work Order if placed by RFCL

iv. Does not Confirm of acceptance of order within the stipulated time after placement of order.
v. Inability to perform satisfactorily after receipt of order in case of successful bidder.

vi. If documents submitted along with the bid are found false, fabricated etc.

1.9.0 The following tenders will be liable to summary rejection:

a) Tenders submitted by Tenderer who resort to canvassing.
b} Tenders, which do not fulfil any of the conditions, laid down in the Tender Documents or are incomplete,

in any respect.

c) Tenders, which contain uncalled for remarks or any alternative additional conditions.
d) The company reserve the right to accept the lowest or any other Tender in part or in full or award paraliel

contracts or reject all OR any of the Tender without assigning any reasons thereof.

e) Tenders received late / delayed.
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f) Bidder’s bid should be workable and price bids quoting “Nil” consideration or “Negative” or “Zero or its
derivatives (i.e. not less than 1.00%) as contractor's service charge/ profit margin will be rejected
summarily.

g) Bids having less than current minimum wages as specified by Govt of India/Telangana State Govt. whichever
is higher and not fulfilling the related statutory requirements as per applicable labour laws/other laws from
time to time. _

h) Tenders not accompanying the Earnest Money and Tender fee of prescribed value and prescribed
mode/farm.

i) Ring tendering/Cartel formation

1.10.0

1.11.0

1.12.0

a)

b)

.

If the Tenderer has relations whether by blood or otherwise with any of the employees (including
employees on deputation) of the RFCL, the tenderer must disclose the relation in the Form of
Declaration attached, at the time of submission of tender failing which RFCL shall reserve the right to
reject the tender or rescind the Contract.

The Contractor shall at all times indemnify RFCL against any claim which may be made under the ESI
Act 1948, regulation/ scheme or any statutory modifications thereof or otherwise for or in respect of
any damage or compensation payable in consequence of any accident or injury sustained by any
workman or other person whether in the employment of the Contractor or not. '

In every case in which by virtue of provision of ESI Act 1948 or any other Law for the time being in
force, RFCL is obliged to pay compensation to a Workmen employed by the Contractor for the
execution of the work, RFCL will recover the amount of the compensation so paid from the

Contractor's bill, Security Deposit, Bank Guarantees.

The Contractor will be solely respensible for any liability for his workers in respect of any accident,
injury etc. arising out of and in the course of Contractor’s employment. For this purpose, he shall obtain
ESI Registration ‘Number from Appropriate Authorities and deposit both Fmployer's as well as
employees share of ES| contribution each month with ES! Authorities and also make hecessary
compliance of the provisions of the ESI Act, its regulations and scheme. The Contractor shall be
responsible for recovery of employees share of ESI contribution from the concerned Contract Labour
and RFCL will not bear any liability whatsoever on this account. Further, the Contractor also
indemnifies RFCL against any damages/interest that may be imposed by ESI Authorities on account of
non-payment/delayed payments towards ES|. '

The Contractor shall ensure that contribution on account of EST is deposited by due date of month and
he will be required to furnish photocopy of ESI challan every month by 21st of the month following the
month to which it relates. For this purpose, every month the Contractor shall submit to RFCL a copy of
wages sheet as a proof of wages paid to the staff, treasury challan regarding depositing of ESI amount
etc. for perusal of officer in charge and will also submit quarterly/periodically statements of ESI etc. as
required under various labour laws in respect of staff engaged in execution of jobs. He will also submit
half yearly return of ESI.

Insurance Cover for Workmen:

All workers whose salary is more than Rs 21,000/- per month need not to be covered by ESI. However,
contractor to take insurance policy to cover the risk towards temporary disablement and permanent
disablement for the workmen,

"o

The contractor shall obtain adequate Insurance Policy in.respect of his workmen to be engaged for the
work compulsorily towards compensations as admissible under the Workmen’s Compensation Act
1923, and Rules framed there under upon death/disablement of a worker. Photocopy of this Insurance
policy is required to be submitted by the Contractor to RFCL  immediately after the issue of LOA but
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1.13.0

1.14.0

1.15.0

before the start of the work. Payment against the work done will not be released to the Contractor
until and uniess photocopy of the Insurance policy is submitted to the RFCL.

CONTRACTOR shall at his cost and expense take out insurance policy from a suitable insurance
company acceptable to owner and maintain for the entire period until ACCEPTANCE OF WORKS or until
such time thereafter as the CONTRACTOR may consider appropriate the following insurances.

Workmen's Compensation Insurance (WCH): This insurance shall confirm to and satisfy all the
requirements of the applicable laws and regulations of the country, state territory or province having
jurisdiction over the CONTRACTOR 's employees engaged in the WORKS.

Employer's Liability Insurance {ELI): The insurance shall cover the liability of the CONTRACTOR as
employer, for compensation
beyond the coverage of the Workmen's Compensation Insurance for bodily injury to or loss of life the
CONTRACTOR's employees while engaged in the WORKS.

Third Party Liability Insurance (TPL): This insurance shall cover legal liability for bodily injury to loss of
life of and/or damage to
and loss of properties of the third person party arising out of the performance by the CONTRACTOR of
the works. ‘
Automobile Liability Insurance {ALl): This insurance shall cover all the CONTRACTOR's liahilities in
connection with use by the CONTRACTOR for the WORKS of any mobile equipment and automobile
and when used which are owned, non-owned hired and otherwise placed under the CONTRACTOR's
administration and control, or bodily injury to loss of life of and/or property damage of any
person or party.

Other Insurance: Other insurance which shall be necessary or which the CONTRACTOR deems
necessary for proper performance of the WORKS

Inclusion of such insurance requirements in such contracts as aforementioned however, shail not
release the CONTRACTOR from any of his responsibilities and liabilities under the CONTRACT.

Wages shall be paid by the Contractor to the workman directly into their bank accounts through
Electronic Fund Transfer without the intervention of any Jamadars or Thekedars and contractor shall
ensure that no amount by way of commission or otherwise is deducted or recovered by Jamadars from
the wages of workman.

The Contractor may employ such employees/ labours as he may think fit and the employees so
employed shall be employees of Contractor for all purposes whatsoever and shall not be deemed to
be in the employment of RFCL for any purpose whatsoever. The Contractor shall abide by all rules, laws
and regulations that may be in force from time to time regarding the employment or conditions of
service of the employees. If under any circumstances whatsoever, RFCL is held responsible in any
manner whatsoever for the default or omission on the part of the Contractor in abiding by the
aforesaid rules, regulations and laws or held liable or responsible to the employees of the Contractor
in respect of any matter whatsoever and called upon to make payments on that account, RFCL shall
he reimbursed by the Contractor for the same as also any other expenses costs and charges incurred
by RFCL in any proceeding or litigation arising out of any claim, demand or act on the part of the
employees of the Contractor,RFCL shall be entitled to claim, demand or compensation from the
Contractor in that event. RFCL shall also be entitled to recover the aforesaid amount from the
Contractor from any amounts that may become due and payable to Contractor.

In case of any difference of any of the terms and conditions either in the meaning or understanding
or contradictory terms or conditions at different places/portions in this document, the stricter terms
favoring RFCL will apply. Interested tenderer after studying the tender documents carefully, may
obtain necessary clarifications, if any in writing before tendering, submitting of tender implies that
the Tenderer has obtained al! the clarifications required. No claim on ground for want of knowledge in
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1.16.0

1.17.0

1.18.0

1.18.0

1.20.0

1.21.0

1.22.0

any respect will be entertained. No claim for extra charge consequent upon any misunderstanding or
otherwise will be aliowed.

The Contractor shall be liable to RFCL for any omission or commission on his part or on the part of his
employees thereby causing any loss, damage or inconvenience to RFCL.

The Contractor shall make his own arrangement for removal of old as well as unused material,
including packing materials and empty cases free of cost from work site to the place indicated by the
Engineer-in-charge after completion of work and nothing extra will be paid.

The decision of Engineer-in-charge in regard to all matters relating to the Tender and for determine
the category of work with reference to material of an item not mentioned in scope of work shall be
final.

If the Contractor gives an undertaking {along with Technical bid) citing that the PF Code will he
obtained before start of work and failure to do so, then RFCL shall have the right to terminate the
Contract without any compensation or payment.

Quantum of Jobh:

The estimated quantity and value of work has been given on the basis of technical assessment and
indicates the approximate quantities. The Contractor shall have to execute any or all the jobs
depending upon the requirement of the RFCL. However, RFCL will not give any guarantee for minimum
billing or minimum quantum of work to be executed against the contract. The rates shall remain firm
for the increased or decreased quantities. Payment shall be made on the basis of actual quantities
executed.

Rights of Owner (RFCL): If the Contractor is unable to execute the work and any loss is incurred by the
Contractor in this respect, it will be to the Contractor’s account. The Company may also terminate the
contract after giving 15 (Fifteen) days’ notice, if in its opinion, the work under the contract is not being
done to its satisfaction.

A unilateral stoppage of work by the Contractor shall be considered a breach of the CONTRACT and
the OWNER reserves its right to take necessary and suitable action as it may deem fit, to adequately
protect his/its interest at the risk and cost of the contractor. Any aforesaid action shall be without
prejudice to any other action rights and remedies etc. that may also be available

In the above events, RFCL shall have right to get the job done by any other agency/ own resources at
the risk and cost of the Contractor till the expiry of period of the contract and recover the cost plus
25% to the Contractor.

Validity and Extension of Contract:

a. Validity of Contract: The contract shall remain valid for a period as specified in NIT reckoned from the

date of its award. The job can, therefore, be got done any time during the tenure of the contract. In such
case, normally, a notice of 7 days would be given for starting the job but the Contractor should be able
to mobilize within 24 hours, if the necessity so arises.

b. Extension of Contract: The extension of contract can be given on the same rateé;*-{ermws_\& conditions for a

1.23.0

4

period of three months as per mutual consent. Further extension may be given oﬁly in exceptional
circumstances based on justification and merit of the case. '

FORCE MAIJEURE:
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1.24.0
1.25.0

1.26.0

a)

b)

1.27.0

The terms and conditions agreed upon under the contract shall be subject to Force Majeure. Neither
the Contractor nor RFCL shal! be considered in default in the performance of their obligation contained
therein, if such performance is prevented or delayed or restricted or interfered with by reason of War,
Hostilities, Revolutions, Civil Commotion, Strike, Epidemics, Accidents, Fires Flood, Earthquake,
regulation or ordinance or requirement of any Government or any sub-division thereof, or authority or
representative of any such Govt. and/or due to technical snag/reasons or any other Act whatsoever,
whether similar or dissimilar to those enumerated beyond the reasonable control of the parties/bidders
hereto or because of any act of GOD. The party so affected, upon giving prompt notice to the other
party shalt be excused from such performance to the extent of such prevention, delay, restriction or
interference for the period it persists provided that the party so affected shall use its best efforts to
avoid or remove such causes of non-performance if possible and shall continue performance hereunder
with the utmost diligence whenever such causes are removed. Should one or both parties be prevented
from fulfilling their contractual obligations by a state of Force Majeure lasting continuously for a period
of one week, the two parties to the contract sha!l meet and decide about the future course of action for
implementation of the contract.

Deleted.

RFCL shall have power to make any alteration in, omission from, addition to, or substitutions for
original Specifications and instructions which may be considered necessary, during the progréss of work
and Contractor shall have to carry out the work in accordance with any instruction which may be given
to him in writing duly signed by Engineer-in-charge. Such alteration, omission, additions, substitutions,
shall not invalidate the contract and any altered, additional or substituted work which the Contractor
may be directed to do in the manner above specified as a part of the work, shall be carried out by the
Contractor on the same condition in all respects on which he has agreed to do the main work.

If the rate for the additional altered or substituted work are specified in the contract for the work, the
Contractor is bound to carry out the additional, altered or substituted work at the same rate as per
specifications in the rate contract for that work.

In the event the extra or substituted items of the work does not fall in category as above, the cost will
be calculated on the basis of actual labour and consumable materiais utilized for the job. The quoted
rates will be inclusive of overhead and profit. The quantum of labour and consumable material used
will be assessed by the Engineer-in-charge, whose decision in this respect will be final and binding upon
the Contractor. The Contractor will be required to obtain prior approval of RFCL for rates payable to him
for such extra items.

In case, the Contractor fails to do the extra and/or substituted work. RFCL will have the option to get the
work done through another agency at the Contractors' risk and cost as per cla use no. 1.21.0 of General
Terms and Conditions. |

Security Deposit:

The Security Deposit together with EMD/Initial Security Deposit shall be 10% of the contract value.

In case of work awarded, Initial Security Deposit (ISD) shall be 2.5 % of the Contract Value which is
required to be deposited within 10 days of the issue of the letter of acceptance by the successful
tenderer. EMD can be adjusted against Initial Security Deposit. The balance amount of Security Deposit
(5.D.) @ 7.5% of the bill valué shall be deducted from each Running Bill of the Contractor so as to.make
the total recovery of Security Deposit @ 10% of the Contract / Work Order Value.

Alternatively, Successful bidder can furnish Performance Bank Guarantee (PBG)/ Bank Guarantee (BG),
in lieu of I1SD & SD, from any Nationalized / Scheduled Bank except Rural and Co-operative bank
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1.28.0

1.29.0

equivalent to the 10% of the confract value valid up to the expiry of Defect Liability period + three
months claim period within 10 days of the issue of the letter of acceptance (As per proforma attached
at Annexure X).

In case work is split between two or more parties, SD shall be submitted based on the value of split
order.

No interest shall be paid on security deposit. EMD shall be considered as part of SD.

RFCL is entitled without being bound to do so, to adjust the whole or any portion of the security deposit
towards the recovery of any amount due to RFCL from the successful tenderer/Contractor.

Security deposit or such portion thereof that has not been adjusted towards recovery of amount due
from the successful tenderer/Contractor shall be returned to contractor after obtaining ‘No objection
certification” from executive department after expiry of ‘Defect Liability Period’ on demand within 30
days. ,

If the Contractor submits security deposit in the form of Bank Guarantee (BG) as above, EMD shall be
refunded along with first RA Bill payment.

Security deposit shall be forfeited in case the vendor fails to execute the order.

Period of liability (Defect Liability Period) :

The Contractor shall guarantee for the work done for a period of 3 months from the date of issue of
Completion Certificate. Any damage or defect may arise or lie undiscovered at the time of completion
certificate, in the workmanship shall be rectified or replaced by the Contractor to the satisfaction of
RFCL. In default, the Engineer-in-charge may cause the same to be made good by other Contractor and
deduct expenses (of which the certificate of Engineer-in-charge shall be final} from any sums that may
be there or at any time thereafter become due to the Contractor from his Security Deposit.

PROCEDURE FOR MEASUREMENT/BILLING OF WORKS IN PROGRESS:

a. Measurement and Billing:

All measurement shail be in Metric System. All the works shall be measured jointly by Representatives
of Engirieer In charge and. Contractor. Contractor shall prepare measurements on prescribed proforma
and get it verified from Sectional Heads and Area In charges of the Executive Department at RFCL
before raising the bill. _

The Contractor will submit a hill in approved proforma in triplicate to the Engineer In-Charge of the
work giving abstract and detailed measurements for the various items executed during a month before
expiry of the 1st week of the succeeding month along with the copy of the following documents and
all other documents to comply with the statutory requirement.

. Self-attested copy of the challan and ECR with respect to PF deposit relating to previous month.
i. Self-attested copy of ESI challan relating to previous month and its payment receipt.
i. Self-attested copy of the wage sheet

Self-attested copy of the proof for transfer of salary to the workers bank account through online
transfer (EFT only). '

Self-attested copy of GST Deposit relating to previous month

Any other document if required as per NIT.

. Running Account Payments:

All running account payments shall be considered as advance payment against the final bill payment
and not as payments for work actually done.
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P

c. Completion Certificate/Final Bill; :

The Engineer In-charge shall normally issue to the Contractor the completion certificate within one
month after receiving an application thereof from the Contractor after verifying from the completion
documents and satisfying himself that the work has been completed in all respects in accordance with
the instructions, specifications of contract documents. The Contractor after obtaining the completion
certificate is eligible to present the final bill for the work executed by him. The final bill shall be
prepared in the prescribed proforma with reference to the total work covered by the contract. Such
bill to be drawn up applying the applicable rates specified in the schedule of rates to the relative
measured quantities. The final bill shall also include all additional claims of the Contractor and
considered as conclusive.

The final bill, complete in all respects, shall be submitted by the Contractor within 30 days of the
completion of work. No further claim shall be allowed by RFCLafter Final bill. The following documents
shall be submitted to comply with statutory requirements apart from the documents to be submitted
with the RA bills:

i. Undertaking against the compliance of the labour laws in the prescribed format
ii. No claim certificate in the format approved by RFCL
iii. Copy of the Form 19 {or) Form 13 of employees send to PF office if required.

iv. Material reconciliation statement for all materials issued by RFCL to the contractor whether on free-
issue basis or chargeahble basis if any. '

v. No dues certification for facilities provided by RFCL to the contractor.
vi. Certificate of clearing of temporary establishments of the contractor at site.

vii. Indemnity certificate towards all Labour payments and statutory payments, indemnifying
RFCL/Consultant in this regard.

In case final bill is not submitted within 30 days, as specified above, the Engineer-in-Charge shall be at

liberty to carry out their own measurement/recording of work done and may make payment or recover

balances based on such measurement/recording which shall be binding on the contractor.

d. Final Certificate:

Within 15 days of Contractors application made after the expiry of the period of defect liakility
provided in clause 1.28.0 here of satisfaction of all liabilities of the Contractor in respect there of the
Engineer In-charge that the Contractor has performed the obligations in respect of the defect liability
period and until issue of such final certificate, the contractor shall be deemed not to have performed
such liabilities, notwithstanding issue of completion certificate or payment of the final bill by RFCL.

1.30.0 Terms of Payment:

a.

C.

Payment of monthly running account bill complete in all respect shall be made after making necessary
recoveries as per contract within 30 days of receipt of bill. Payment of final bill shall be released within 60
days after receipt of bill completed in all respect. Payment of 10 % security deposit/deducted shall be
released after completion of defect liability period on demand within 30 days.

All payments shall be made to Contractor through Electronic Funds Transfer (NEFT/RTGS Process) as per
information furnished by the Contractor in prescribed e-banking mandate form. Any change in the
particulars shall be immediately informed to RFCL.

Escalation in Rates:
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jii.

The escalation/de-escalation in wages, if any, will be reimbursed for the component for the statutory part
of the payment like, minimum wages (Basic+VDA), PF, ESI, Bonus, Leave Payment etc., however no
escalation/de-escalation will be paid on the contract profit margin.

. Escalation/de-escalation is applicable only in the case of Complete/Pure Man power supply contracts. For

all other contracts, prices/rates quoted shall remain firm and fixed till the completion of work/Final
certificate as per tender and shall not be subject to escalation. However, if any Contract labour component
identifiable in the Contract, RFCL may pay the differential Minimum wages only to the extent of labour
compenent if claimed by the Contractor, in case Minimum Wages are increased subject to submission of
supporting documentary evidence.

The escalation/de-escalation in wages, if any will be reimbursed as per following:
Formula= Billed amount *Wt.avg. factor*(% of labour component}

Note: Billed amount is an amount excluding GST and Contractors Profit Margin

For example- Calculation of increase in Minimum Wages Impact as given below:

S.No. [Category |OId RateNew rateDifference |Proportion Manpower MWt.avg
' (Rs./day) |(Rs./day) |(Rs./day) factor {Rs.) deployed difference
(No's) (Rs./day)
1 A B C D=C-B E=D/B F G=E*F
2 Skilled *522 *527 - 5 0.0096 5 0.0479
3 Semi-skilled (433 *437 4 0.0092 2 0.0185
4 Un-skilled |*370 *373 3 0.0081 11 0.0892
5 Total ‘ 0.0269 18 0.1556
Wt.avg factor (G5/F5) 0.0086

* The above figures mentioned at B & C are indicative and actual figures may change depending upon the
minimum wage notifications from GOI/ Telangana State Govt. whichever is higher (Minimum of wages of either
Telangana state govt. or GOl whichever is higher shall be considered at the time of Price bid opening or as
referred in the NIT and the same shall be continued till the currency of the Contract)

d.

Tax Liahility:
The rates to be quoted by the bidder should be inclusive of all duties, taxes, levies, entry tax etc. but

excluding GST. The GST will be reimbursed to the contractor against Tax invoice subject to submission of
documentary evidence. '

i. No variation on account of taxes and duties, statutory or otherwise, shall be payable by RFCL to

Contractor/Vendor except for GST. However, any statutory variation for GST shall be payable up to date of
completion against documentary evidence except for period for which is completion is delayed due to delay
by Contractor. Any reduction/deletion In Taxes / duties / cess / levies / fees shall be passed on to RFCL

Addition of new taxes imposed by the State Governments/Central Government after submission of tender
documents and during contractual period shall be to RFCL’s account. '
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iv. Statutory deductions on account of any law for time being in force shall be made at the rates applicable at
the time of release of payment to the bidder.

e. Raising of Invoice/Bill:

Contractor shall issue the tax invoice in accordance with GST Law within stipulated time i.e. 30 days of rendering
the service.

If Contractor is a registered taxable person, a tax invoice is issued based on the rules regarding details required
in a tax invoice, following are the mandatory fields in an invoice.

i. Invoice number and date
ii. Customer name
iii. Shipping and billing address
iv. Customer and tax payer GSTIN
v. Place of supply
vi. HSN code/ Accounting code of services
vii. Taxable value and discounts
viii. Rate and amount of Taxes i.e. CGST/SGST/IGST
ix. Item details L.e. description, unit price, quantity

In the event that the Contractor fails to provide the invoice in the form and manner prescribed under GST act,
RFCL shall not be liable to make any payment against such invoices.

f. Debit notes and credit notes:

All revisions, rectifications, modification, settlement of taxable value or tax charged may have to be carried
out through debit notes and credit notes as early as possible. Further, Credit note shall be issued not later
than September month following the end of the financial year in which supply was made or date of filing of
the relevant annual return, whichever is earlier. If Contractor fails to issue debit/ credit note as the case may
be RFCL may withhold the payment till rectification of such differences.

g. Uploading of Taxable Invoices:

Uploading of taxable invoice and credit/ debit notes shall be done by the Contractor strictly within the period
prescribed in GST act. In the event that the input tax credit of GST charged by Contractor is denied by the tax
authorities to RFCL for the reason whatsoever, then RFCL shall be entitled to recover such amount from the
Contractor by way of adjustment from the next invoice / security deposit. RFCL shall also be entitled to
recover interest and penalty, in case it is imposed by the tax authorities on RFCL.

h. Income Tax Permanent Account Number (I-Tax PAN): The Tenderer shall mention the Permanent Account
Number allotted by the Income Tax Autharities in his Tender.

1.31.0 Preservation of Free Issue Material:

All materials issued to the Contractor by RFCL shall be preserved against deterioration and storage while under
Contractor's custody. Any damage / losses suffered on account of non-compliance with the requirement
stipulated herein shall be considered as losses suffered due to willful negligence on the part of the Contractor
and he shall be liable to compensate RFCL for the losses suffered at penal rates to be determined by the Engineer
In-Charge with reference to the rates charged for the purpose of recovery and shall be final and binding on the
Contractor.
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1.32.0 Scrap Allowance (For Free Issue Material only):

Contractor will plan the work-in such a way that the wastage to be minimum Following scrap allowance
will be allowed. Beyond the allowance, the wastage will be chargeable to the contractor on RFCL rate
+25% + All Taxes will be charged extra.:

S Nd PARTICULARS SALVAGEABLE

A STRUCTURE 25%
B PIPE ' 3.0%

1.33.0 Issue of material from RFCL:

Any issue of materials from RFCL stores not covered in RFCL obligation will be issued and charged on
RFCL issue rate +25% + All Taxes will be charged extra. The issue of such material will be sole discretion
of RFCL. ‘

1.34.0 Issue of Gas Cylinder:

Contractor has to make his arrangement for Oxygen and Acetylene Gas. However, the Oxygen and
Acetylene gas can be issued on chargeable basis in exigencies subject to the availability constituting
following components.

a) Invoice price of gas.

b) Rent for each Cylinder per day.

c) Department charges.

d) Cost of collection and return of empty Cylinder.
1.35.0 Material Transportation:

The Centractor shall make his own arrangement for Transporiation of the material from stores to site of work
and to the place of erection etc. at his own cost for making temporary stores/work sites, RFCL may indicate an
area at its own discretion for putting up of a temporary hut/shed.

1.36.0 Price Reduction Schedule:

It shall be obligation on the Contractor to adhere strictly to the time schedule as stipulated in Letter of
Acceptance/Work order. In the event of work is not completed according to the time schedule, then, unless such
failure is due to Force Majeure as defined in Clause 1.23.0 here above or due to RFCL's defaults , then the total
contract price shall be reduced by 1 % (One Percent) of the total value of work for every day of delay or part
thereof, subject to a ceiling of 10 % of the total value of work, by way of reduction in price for delay and not as
penalty. The invoice raised shalf take into account the above price reduction, if applicable and payment shall be
released for reduced value only. If the Contractor does not raise invoice for reduced value, then the Contractor
shall issue a credit note equivalent to the price reduction amount." The decision of Engineer-in-Charge with
regard to applicability of Price Reduction Schedule shall be final and binding on the Contractor.

1.37.0 Engineer-in-Charge:

The Engineer-in-Charge shall have general supervision and direction of the work. He has authority to
stop the work whenever such a stoppage may be necessary to ensure the proper exélcutio'n of the ¢ontract. He™
shall also have authority to reject all work, direct the application of forces to any poriion of the work as, in his
judgment, is required and order force increased or diminished and to decide disputes which arise in the
execution of the work. The Officer-In-Charge reserves the right to suspend the work or the part thereof at any
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time and no claim whatsoever on this account will be entertained. In case of any dispute the Contractor may
appeal to the Officer-In-Charge whose decision shall be final and binding.

1.38.0 Jurisdiction:

For any disputes regarding this contract, the exclusive Jurisdiction shall lie in courts situated at Peddapalli
(Telangana state) generally where the contract is being executed, and jurisdiction of all other courts is explicitly
excluded. This Contract shall be interpreted and governed as per the laws of India/Telangana state.

1.39.0 Conciliation & Arbitration:

Except where otherwise provided in the contract all matters, question, disputes or difference (Dispute/s)
whatsoever, which shall at any time arise between/among the parties hereto, touching the construction,
meaning, operation or effect of the contract, or out of the matters relating to the contract or breach thereof, or
the respective rights or liabilities of the parties, whether during or after completion of works or whether before
or after termination shall after written notice by either party to the contract shall be resolved/settled amicably
through negotiation by the parties. For the same, one party shall issue dispute notice in this regard, to the other
party. If the said dispute/s could not be settled amicably within 45 days from the date of receipt of dispute notice
by other party, then party/ies may refer the said disputes/s for adjudication through Arbitration, as prescribed
hereinafter. ‘ '

On failure of amicable resolution/settlement as above, the dispute/s shall be referred/adjudicated through
Arbitration under/in accordance with “Arbitration Centre {Domestic and International), High Court of Judicature
at Hyderabad for the state of Telangana and State of Andhra Pradesh Rules,2015” as amended or modified or
re-enacted from time to time. Where the said rules are silent or in conflicts with Indian Laws, same shall be
governed by Arbitration & Conciliation Act 1996, as amended or modified or re-enacted, from time to time

The number of Arbitrator shall be three (3) in case of matter involving total amount of claims {(without
considering claim of interest) more than Rs.3 Crore, otherwise number of Arbitrator shall be one (1) i.e (Sole}
Arbitrator. The tanguage of Arbitration shall be English. The Governing Law shall be Laws of India and dispute/s
shall be adjudicated as per Indian Laws.

For the convenience of parties, the venue of Arbitration shall be as per above rules i.e Arbitration Centre,
Hyderabad. However, The Seat of the Arbitration shall be Ramagundam, Peddapalli District, State of Telangana.
The courts at Ramagundam Peddapalli District, State of Telangana shall have exclusive Jurisdiction.

It is also agreed by and between the parties that incase a reference is made to the Sole Arbitrator/Arbitral
Tribunal for the purpose of resolving the dispute/s arising out of the contract by and between the parties hereto,
the Arbitrator or the Arbitral Tribunal shall not award interest on the awarded amount more than the SBI MCLR
Rate applicable to RFCL on the date of award of contract”.

1.40.0 Contractor to Remove Unsuitable Employees:

The Contractor shall, on instruction of the Engiheer-In-Charge, immediately remove from the work any person
employed thereon who mishehaves or causes any nuisance or otherwise in the opinion of the Engineer-In-
Charge is not a fit person to be retained on the work and such person shall not be again employed or allowed
on the works without the prior written permission of the Engineer -In-Charge.

1.41.0 Safety Regulations:

The Contractor shall observe and abide by all fire and Safety regulations of the RFCL. Before starting
maintenance work, the Contractor shall consult RFCL's Safety Officer or the Enginéer-in-cha”Lfge. If the Safety-
Engineer is not available, he will do familiarize him with such regulations, copies of which will be furnished to
him by RFCL, when requested. He shall be responsible for and must make good to the satisfaction of the RFCL
any loss or damage due to fire to any portion of the work to be done under this agreement or to any of the
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RFCL's existing property. All the accidents to Contractor's staff will be reported to the Safety Officer promptiy.
This will, however, not relieve the Contractor of any other statutory obligations.

The Contractor shall not undertake any hot job without safety work permit. He has to maintain First Aid Box in
his office. Also, necessary safety equipment like Helmets, Hand Gloves, Face Shield, Safety Belt etc. are to be
provided to his workmen by the contractor. However, special Safety equipment required as per the job
requirement will be provided by RFCL free of cost.

For any default / accident / loss due to negligence of Contractor/ workers, the liability of Contractor shall be
“Absolute liability”.

However, Personal Protective Equipment’s shall be provided to the Contractor's workmen by RFCL, on
chargeable and permanent (non- returnable} basis. The cost of the item plus 25 % overhead charges shall be
recovered from the Contractor.

1.42.0 Contractor to Execute Agreement: The Contractor’s responsibility under this Contract will commence
from the date of issue of the LOA / DLOA. The Tender Documents, Other Documents exchanged between the
Tenderer and RFCL, the Letter of Acceptance, DLOA and Work Order shall constitute the Contract. The successful
Tenderer shall have to execute an Agreement with Ramagundam Fertilizers and Chemicals Limited, on a non-
judicial stamp paper as notified by Telangana state (Presently Rs.200.00) purchased from Ramagundam/State
of Telangana, within 10 {Ten) days of date of issue of LOA/DLOA OR Start of Work whichever is earlier. The cost
of stamp paper shall be borne by the Contractor.

The agreement shalf remain valid for the initial period of WO and all extensions. No separate agreement for
extension period shall be required.:

The Agreement to be executed sha" be in the Proforma which is specified by RFCL in NIT (Annexure-XI1).
1.43.0 Bidder to Acquaint Himself Fully:

The Bidder may visit the site and shall acquaint himself fully and thoroughly with the conditions and limitations
including scope, requirements and official/statutory regulations, under which, conforming to which and subject
to which, services/work are to be performed by him. Failure to comply with the aforesaid requirements will not
relieve the BIDDER of his abligations in the event of his tender being accepted nor any claim whatsoever will be
entertained on the plea of ignorance or cverlooking.

The Bidder shall give an undertaking that the terms and conditions of NIT and other aforesaid
conditions are acceptable to him without reservations and no deviations to NIT have been taken while
making the offer.

Unless otherwise specifically stated in his bid, it will be assumed that all terms and conditions of NIT are
accepted by the bidder without any reservations whatsoever.,

1.44.0 Payment for Preparation of Bid Document:

The Bidder shall not be entitled to claim any cost, charges, expenses, losses incidental to the preparation and
submissicn of this tender in any case.

1.45.0 Termination of Contract and its Consequences:
1.45.1 Termination of Contract

Notwithstanding anything elsewhere herein provided and in addition to any other right or remedy of RFCL under
the Contract or otherwise including right of RFCL for compensation for delay, the Engineer-in-charge/officer-in-
charge may, without prejudice to his right against Contractor in respect of any delay, bad workmanship or
otherwise or to any claims for damage in reshect of any breaches of the Contract and without prejudice to any
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rights or remedies under any of the provisions of this Contract or otherwise and whether the date for completion
has or has not elapsed by intimation in writing, absclutely, determine the Contract:

Default or failure by Contractor of any of his obligations under the Contract including but not limited to the
" following, the Contract is liable to be terminated if the Contractor

a. Becomes bankrupt orinsolvent or goes into liquidation or is ordered to be wound up or has a receiver
appointed on its assets or execution or distress is levied upon all or substantially all of its assets or
any insolvency proceedings have been initiated under Insolvency Bankruptcy Code, 2016, Or

b.  Abandons the work, Or Persistently disregards the instructions of the RFCL/ Engineer in Charge in
contravention of any provision of the CONTRACT, Or

c. persistently fails to adhere to the agreed program of work
Or

d. Sublets the work in whole or in part thereof without RFCL’s consent in writing assigns, transfers or
sublets or attempts to do so., Or

e. Performance is not satisfactory or work is abnormally delayed, Or

f.  Defaults in the performance of any material undertaking under this CONTRACT and fails to correct
such default to the reasonable satisfaction of RFCL within fifteen days after written notice of such
default is provided to the Contractor.

g. Failure to pay minimum wages to the employees/workmen of the Contractor and related statutory
payments to the concerned authorities for consecutive period of Three months, or

h.  In the event of theft/untoward incident happened due to act of Contractor and/or its employees, or
i.  Ring tender/Cartel formation/Non-bonafide method, or

j. RFCL may terminate the Contract due to any reason including reasons due to force majeure,
regulations or ordinance of any Government or any other reasons beyond the reasonable control of
the RFCL. ’

k. Failure to submit the PF code before start of Work and labour license, if applicable, along with first
RA hill.

Such termination will be by 15 {fifteen) days’ notice in writing and no claim/compensation shall be payable by
the RFCL as a result of such termination (except clause 1.45.1 (k}), excepting the fees and costs for the
meaningful services rendered by the Contractor and acceptable to RFCL, up to the date of termination. In case
of termination of this contract on its expiry or otherwise, the staff deployed by the Contractor will have no claim
for any employment in the regular / or any other capacity in RFCL.

1.45.2 Consequences of Termination:

if the contract is terminated by RFCL for the reason detailed
under clause above or for any other reason whatsoever:

a.RFCL reserves the right to get the work completed at the risk and cost of the Contractor and to recover
from the Contractor any amount {plus 25%) by which the cost of completing the work by any other agency
exceeds the value of the contract, without prejudice to any other remedies/rights/claims etc. that may be
available with RFCL.

'b.Security Deposit/Performance Bank Guarantee Bond submitted by the Contractor shall stand forfeited.

y Page 30 of 130 (Bidder's Initial & Seal)



c.The Contractor shall have no right to claim any compensation for any loss sustained by him by reason of
his having entered into any commitment or made any advances on account of or with a view to the
execution of the works, or on account of expected profits.

" d.All the dues payable to the Contractor for the work executed by him before and up to termination shall
only be released after making adjustments for the expenses, charges, damages and expected losses etc.
incurred by RFCL as a consequence of the termination of the contract,

1.46.0 Deleted
1.47.0 TIME EXTENSION:

If the Contractor requires any extension of time for completing the Work under the CONTRACT, he must apply
to RFCL within seven days from the date of the occurrence of the event on account of which he desires such
extensions and RFCL may, if he thinks such request reasonable, grant such extension of time as he may think
necessary. ‘

1.48.0 Continued Performance; The Contractor shall not stop work in case of any dispute pending before
arbitrator/court/Tribunal in relation to the contract or otherwise unless further progress of works has been
rendered impossible due to non-fulfilment of any reciprocal promise. Unilateral stoppage of work by the
Contractor shall be considered a breach of CONTRACT and the RFCL shall be within its rights to take suitable and
necessary action as it may deem fit to adequately protect its own interests.

1.49.0 The Contractor shall comply with the provisions of Factories Act, 1948 8 Contract Labour {Regulation
& Abolition} Act 1970 and rules framed there under & amended from time to time.

1.50.0 The Contractor shall abide by all the Acts / Labour Laws related to PF, Wages, Holidays, Leaves, Bonus
and Overtime etc. The Contractor is required to comply with all statutory provisions, from time fo time, during
the tenure of the contract.

1.51.0  The Contractor shall ensure that the payment of the minimum wages to the labourers through EFT,
specified by the government (State Government or Central Govt.whichever is higher) from time to time, has
been made in accordance with the Minimum Wages Act. If at any time, it is noticed or it comes to the knowledge
that the payment, to the laborer’s employed by the Contractor, is not made in accordance with the Minimum
Wages Act, RFCL shall reserve the right to take remedial action to regulate the payments.

_In case contractor fails to provide the requisite documents pertaining to statutory payments of contract
workers along with the bill, an amount equivalent to 40% of the billed amount pertaining to labour wages may
be withheld to take care of fulfilment of statutory requirements such as PF, ESI, Bonus, leave payment etc. by
the contractor. Further, the Contractor has to make the payment to his workmen on or before 7th day of the
following month directly into their bank accounts. In case Contractor fail to do so, RFCL being the Principal

_ Employer will disburse the payment to Contractor’s workmen employed for this work and deduct the amount
so paid from his bill.  For this, RFCL will recover additional 25% of the total wage bill of the labour, as
departmental/ administrative charges.

1.52.0 Loss to Owner (RFCL) during execution of Contract: It is understood by the Contractor that in the
event of any losses/damages caused to the owner (RFCL) due to the reasons whatsoever within his control and
the same losses/damages are approved, the Contractor has to make good all the consequential damages/losses
to the Owner without any protest and demur. The damages/iosses shall be apart from other claims/damages
to which the Owner is entitled under the contract or in the course of Law. Except with the written consent from *
RFCL, the Contractor shall not disclose the contract or any provision of the contract to any third party

1.53.0 The Contractor shall ensure that all formalities, permissions, licenses required be complied under the
existing laws of India and amendments thereof time to time for and in connection with this contract including

w ' Page 31 of 130 {Bidder’s Initial & Seal)



engagement / employment of laborers are duly complied with along with maintenance of all records and
resisters as required under laws. The Contractor shall indemnify and keep indemnified RFCL from and against all
actions, claims, demands and liabilities whatsoever under and in respect of the breach of any provisions
pertaining to labor laws and/or against any claim, action or demand by any workman/ employee deployed by
the Contractor or any third parties, in relation to work under this Contract.

1.54.0 Deleted
1.55.0 INDEMNIFICATION

The contractor shall have to furnish Indemnity Bond (as per format enclosed as Annexure-XI) for value of
RSureeteierireecrmeerssessrnisnnsrrtssenes towards the material being sent for repair (This Clause shall be applicabie for
repair of materials).

1.56.0 “If a Bidder resorts to any frivolous, malicious or baseless complaints/allegations with an intent to
hamper or delay the tendering process or resorts to canvassing/rigging/influencing the tendering process, RFCL
reserves the right to debar such Bidder from participation in the present/future Bids up to period of 2 years”.

1.57.0 Time Limit for Any Claim:

In case the Contractor fails to claim compensation, from RFCL on account of any claim under the contract, in
writing to the Engineer in-Charge, within a period of one month of cause of action of such a claim arise, the
Contractor shall be deemed to have waived of his right to claim the same.

1.58.0 Where any portion of the General Condition of Contract is repugnant to or at variance with any
provisions of the Special Conditions of Contract, unlessa different intention appears the provisions of the Special
Conditions of Contract shall be deemed to over-ride the provisions of the General Conditions of Contract and
shall to the extent of such repugnancy, or variations, prevaii.

1.59.0 Priority of documents:

Except if and the extent otherwise provided by the Contract, the provisions of the General Conditions of Contract
and Special Conditions shall prevail over those of any other documents forming part of the CONTRACT. Several
documents forming the CONTRACT are to be taken as mutually explanatory of one another, but in case of
ambiguities or discrepancies the same shall be explained and adjusted by the ENGINEER-IN-CHARGE who shall
thereupon issue to the Contractor instructions thereon and in such event, unless otherwise provided in the
Contract, the priority of the documents forming the Contract shall be as follows:

The Contract Agreement and its Appendices

The Letter of Acceptance/Work Order;

Special Terms and Conditions of Contract (STCC);
General Terms and Conditions of Contract (GTCC);
Instruction to Bidder or letter Inviting bid

Any other document forming part of the Contract.

- o0 T W

1.60.0 Contractor engaging 20 or more workers must obtain valid Labour License for employing no., of
persons as Contract Labour and it should mention the location and the maximum no. of contract labours to be
employed/ engaged before actual execution of work and copy be forwarded to HR Dept., before actual execution
of work. The contractor shall not undertake or execute any work through contract labour except under and in
accordance with the license issued on that behalf by the Licensing Officer. The license may be renewed as per
the requirement.

1.61.0 PROHIBITION OF CHILD LABOUR:
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Engagement of child labour/adolescent is prohibited and any one viclating this clause will be black listed and
whenever there are violation of the provisions, the Company will resort to legal action as deemed fit. Person
helow the age of 18 should not be employed

© 1.62.0 Corporate Governance Certificate about Compliance of afl Labour Laws: Under Companies Act, 2013
(Clause 49), it is mandatory requirement of the Principal Employer to certify that the Contractors are complying
with all Labour Laws pertaining to the Payment of Minimum Wage including temporary Contact workers,
Contribution deposited Regularly towards £SI & PF, Payment of Statutory Bonus so as to state that the
Contractors of the Company are strictly adhering to the rules and regulations and are not violating any applicable
Labour Laws. Hence, each Contractor/Agency to give monthly Undertaking with supportive documents stating
that they are complying all Laws applicable for all the Contract workers including temporary workers engaged
at RFCL site {Proforma attached as Annexure “X{II”). and which should be counter verify by the Execution Dept.
and after certification month wise, it is forwarded to HR Department

1.63.0
a. Weekly Off/Holiday:

All the Contract Employees must mandatorily be given a weekly day off (full day). All Contract Employee to get
at least a three National Holidays (26th January, 15th August and 2nd October) as paid Holidays and also RFCL’s
Paid Holidays.

b.Pay during leave and holidays: Every employee shall be paid at a rate eduivalent to the daily average of his
wages for the days on which he actually worked during the preceding month exclusive of any earning in respect
of overtime. '
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Annexure VI

SPECIAL TERMS AND CONDITIONS & SCOPE OF WORK

Scope of Work:

IT INCLUDES BUT NOT LIMITED TO THE FOLLOWING:

Supply of complete raw material required for maintenance works of Hot and Cold Insulation
including transportation, loading, unloading etc. strictly in accordance with detailed specifications
in section materials and job specification and as per scope of work detailed in Schedule of rates.

Removal of Hot and Cold Insutation strictly as per instruction of Engineer-in-charge.

Application of Hot and Cold Insulation with old used insulating material / new insulation material
including transportation of material to site, handling etc. in accordance with “technical
specifications of this NIT, IS Standards and instruction of Engineer-in-charge.

DETAILED MATERIAL AND JOB SPECIFICATIONS - HOT INSULATION

The Surface Temperature and Heat Loss / Gain for Hot & Cold Insulation should be as per IS 14164
(Latest). However, for Hot Insulation Surface Temperature should be 60°C as per Safety criteria.

INSULATION THICKNESS:

The insulation thickness for piping, vessels, Equipments etc. shall be confirmed and got approved
from Engineer-in-charge before starting of the work. The insulation thickness for the various
plants shali be as per drawing / instruction of Engineer in charge. Actual thickness of the insulation
and type of insulation to be applied on a particular piping / vessels / Equipments shall be as per
the instruction of the Engineer-in-charge and his decision in this regard shall be final and binding
to the contractor.

INSULATION MATERIALS:

All the materials used for insulation, fixing and protection shall be new and shall confirm to
the specification’s details given below. However, if any old materials removed is in good
condition the same can be used after getting approval of Engineer-in-charge. No payment will
be made towards the cost of this old material. All insulating materials which may be chosen
for a given service, it is essential that it shall not contain chemicals which may be harmful to
the pipe or the protective cladding at ambient or service temperatures in wet or dry condition.

The insulating material shall be selected as per the service and the temperature of the system.
For hot insulation mineral wool insulation shall be used. The term mineral wool shall be
understood to mean a fibrous material manufactured from natural rock and does not refer to
mineral wool manufactured from slag or glass. For the cold insulation Polyurethane rigid foam
slabs or lags shall be used. However, all the insulation material used shall be as per the
instruction of engineer-in-charge and shall be got inspected and approved from him.

Specification of Insulation material as per RFCL document at Annexure VII&VII.

'REMOVALS AND APPLICATION:

The insulation areas to be removed will be shown by the Engineer-in-charge when required. The
insulation has to be refixed on the same portions, similar to the old patterns and thickness with
the instructions of Engineer-in-charge.

SINGLE LAYER INSULATION:

Blankets shall be dry installed on to the vessel and shall be secured with metallic bands.
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2.4.2 MULTI LAYER INSULATION:
' When insulation thickness exceeds 75 mm, the insulation shall be applied in multi-layers with all
icints staggered. Each layer shall be separately secured with metallic bands.
2.4.3  All cracks and voids in main insulation shall be completely packed with loose mineral wool.
2.4.4 Insulation for Equipments/Piping of S.S. & Steam Traced Lines:

Aluminium Foils having a thickness of 0.1 mm, free from any defect such as pinholes etc. are to
be used for covering all S.S. surfaces and steam traced lines before installation of insulation. A minimum
overlap of 50 mm at all joints shail be provided and sealed with Barium Chromate interposed betweer
the overlaps. o

3.0 COLD INSULATION

3.1  The insulation thickness for piping equihment etc. shall be calculated based on normal operating
temperature and shall be got approved by the Engineer-in-charge.

3.2 INSULATION MATERIALS
Alt materials used for insulation, fixing, sealing and protection shall be new and shall confirms to
~ details given in Annexure VIII. However, if the material removed is in good condition, it can be used
again, after approval of the Engineer-in-charge.

3.3  REMOVALS AND APPLICATION
The insulation to be removed from piping, vessel, equipment etc. shail be shown by the Engineer-
in-charge. The insulation shall have to be applied on the portion in similar to the old patterns and
thickness with the instruction of Engineer-in-charge. All insulation material not to be re-used shall
he removed from the plant area and dumped in the dump yard as per the instruction of Engineer-
in-charge.

3.4 SURFACE PREPARATION .
The surface to be insulated shall be cleaned dried and all surface irregularities shall be filled up with
suitable approved sealers. One coat of anti-corrosive primer (Red oxide zinc chromate) shall be
applied over the carbon steel surfaces to be insulated and allowed to dry before application of
insulation.

4.0 INSULATION SUPPORT ON VESSELS

4.1 Suitable supports in the form of rings, lugs, studs or pins shall be used to support insulation on
vessels and pipes. Block insulation of vertical vessels and piping shall be supported by support rings.
Welding studs are not to be used on any vessel having shell thickness less than 3 mm or shell of
aluminium or other alloy materials where sport welding s is not permitted on the vessel surface.
Approval must be obtained from the engineer in charge before welding will be permitted on any
vessels or equipment. :

4,2 Support ring shall be 6 mm thick and shall be as per fig A 1 — A 6. In case of stress relieved vessels
insulation supports shall preferably be shop welded.

4.3  If suppart rings are used on a vessel, the insulation of the head shall be held in place with bands
radiating from a floating ring made of 6 mm round M.S rod. The bands shall be spaced not more
than 300 mm apart at the tangent line. In case of cold insulation, lugs or supports shall in no case
be more than 75 % of the total insulation thickness in order to not to puncture vapour barrier.

4.4  Stiffener angels, weld protrusions, ladder supports, insulation support rings, pipe hangers or any

| metal connections not otherwise scheduled to receive insulation shall be insulated if-in direct. .

contact with the cold surface in case of cold insulation. The insulation over such protrdsions shall

have an insulation thickness aver them or at least 80 % of the thickness of the adjoining insulation.

In all such cases the insulation shall be extended to ensure that the nearest exposed surface has

temperature above 0°C or above dew point.
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4.5 On large vertical vessels of a height of 6m or more and on continuous run of 6 m or more of vertical
pipe, support rings shall be provided at intervals not more than 3m, such rings shall encompass the
vessel and pipe, and the material lugs thereon shall have a length equal to 75% of the total
insulation thickness. Extra insulation shall be provided over the support rings. This shall extend for
25 c¢m on each side of the ring and shall be mitred to 45 cm for water shed on the upper.

4.6 Where studs, clips or pins are used to support insulation, their spacing shall be approximately 600
mm centre for blanket insulation and one per block for block insulation. Split pins, if used, shall be
spread, bent over and imbedded into the insulation.

5.0 METHOD OF MEASUREMENT:

Measurements shall be taken over finished insulation surfaces for all types of insulated equipment.

a) Piping system: Area Measurement for all items shali be taken for outside surface of insulated piping.
Measurement shall be taken along the centerline of piping system, which shall include fittings e.g.
flanges, bends, tees, reducers and all types of valves etc. Measurement for branch connection shall
be taken from the root of stub in connection. Reducers shall be paid along with the bigger size piping.

b) For pipefittings and valves, additional measurement for fitting or valve shall be paid as per the
corresponding value given in table below: '

METHOD OF MEASUREMENT OF INSULATION

TABLE-A Fittings - Equivalent (Meters) of Straight Pipe
Nominal Size | Elbows/ Tees, Caps | Flanges Flanged Welded/Screwed
{mm) Bends Reducers Valves Valves
12 to 65 0.45 0.3 0.8 1.5 0.6
80 to 250 0.45 0.3 0.8 1.5 1.5
300 & above | 0.45 0.3 0.8 15 1.8

NOTE:

1) The equivalent lengths of valves are stated above are applicable only when removable insulation
boxes are made. In case removable insulation boxes are not made, then equivalent Length shall be
reduced by half. _

2)  For branch connection Tees with branch sizes up to 2" and the nominal diameter of the main pipe is
3” or more, no additional payment as per “Table-A' shall be made.

3) Miscellaneous fittings like unions, couplings, strainers, nipple, weldolets, sockets etc. shall be
considered part of the straight length and no additional measurement shall be paid. All the piping as
well as equipments/vessels insulation shall be properly sealed at the end with the same aluminium
cladding as applied on the piping/equipments/vessels to prevent the ingress of the moisture in the
insulation material.

4) Payments for steam-traced lines shall be made on the same rate as for non- steam traced line. In
case of steam traced lines, which have not been specified as measurable separately, the pipeline size
shall be reckoned as diameter of the circle enveloping the main pipe line and steam traced line(s)
corrected to the nearest higher decimeter for purpose of measurement.

5) in case of application of "Thermo-Band" in steam tracing lines, measurement shall be taken
separately. This will be paid as per the actual amount consumed at Site.

6.0 Equipments: The circumferences of cylindrical surfaces shall be measured outside the finished
insulation including weather proofing jacket. The measurement of all surfaces including the dish end
and other fittings (Nozzles/Projection/Manholes/Hand holes etc) of the vessels shall be as per 1514164
(latest). '

6.1 Instruments: Insulation of in-line instrument shall be measured in the same way as valves of

the same size. No measurements shall be taken for other instrument and they shall be insulated
within quoted rates for piping and equipments.
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6.2

7.0

All expansion/contraction joints shall be taken as extra over the main insulation, Payment for each
expansion/contraction joint will be made as straight length (Mtr} associated with it.

COATING & WRAPPING OF UNDERGROUND PIPES
' The

external surfaces of underground steel pipes shall be protected as follows:

7.1

7.2

7.3

7.4

7.5

7.6

7.7

8.0

The outer surface of piping and fittings shall be thoroughly cleaned of rust, grease, oil, dirt, moisture
and foreign matter and shall be coated with one coat of Coaltar Primer to have uniform thickness all-
round the pipes. The primer coating shall be free of bubbles, giobules drips and runs.
After the first primer coat has dried and at least 24 hours after the application of first coat, a second
coat of Enamel shall be applied by brush over the first coat. The total thickness of two coal tar/enamel
coating should be 2.5 +/- 0.5 mm.
Before the second primer coat is dry, single layer of fiber glass "RP tissue" (0.5 mm thick) inner wrap
shall be applied spirally around the pipe overlapping at least 12 mm and pulled into the wet second
coating to contact closely to the contour of the pipe. It shall be ensured that the second coal tar coat
impregnates the fiberglass wrapping.
After the second coat is dry, a third coat of Coal tar/Bitumen Enamel shall be applied without thinning
to completely cover the fiberglass mesh.
Before the third coat is dry, a layer of (Coal tar impregnated Kraft paper} outer wrap shall be applied on
a similar manner as described in 8.3 above. The wrapped pipe shall be allowed to dry thoroughly for not
less than 48 hours.
The coverage shall not be greater than1.75 sq.m. per liter of coal tar/coal tar enamel. The total thickness
of the coatings shall not be less than 3.2 mm. The thickness of the pipe coating shall be measured either
by alcometer or by coating thickness gauge.
Alength of 150 mm at the ends shall be left uncoated to facilitate welding. After the welding of the joints
and successful hydrostatic testing of the installed pipe the coating and wrapping shall be applied at the
welded joints in a similar way as.
Guarantee & Test Certificate
Insulation contractor shall guarantee all insulation works against the defect due to material and
workmanship effecting performance for a period of 12 month from the date of completion of insulation
works and shall repair/replace promptly, without cost, any part or parts of material that fails within said
period.

- All the test certificates required as per this document shall also be furnished along with the supply of

B.S

1.1

1.2
13
14

15,

16
1.7

material.

PECIAL TERMS & CONDITIONS:

Contractor’s Scope:

General Tools like open end/ring spanners, slide wrenches, Pipe wrenches, Screw drivers, Chisels,
Hammers, Hacksaw, Punch, Tin cutters, files etc. All

Technically sound and experienced Supervisor for the supervision of work.
Construction of Store cum office inside the factory premises on the space provided by RFCL.

All the workmen of the contractor deployed against the contract by the contractor must wear Safety
Shoe & Helmets and this is the sole responsibility of the contractor to provide Safety Shoe, Safety
Helmets and other PPEs to their workmen, supplied by them.

Supervision of job shall be in Contractor’s scope. However, a close Ilalson shall be.maintained with the
RFCL’s Engineer In-Charge for day-to-day progress of the job.” - -

Lodging and to & fro Local Travelling of their staff and workman from work site to their place of stay.

The necessary security arrangements, at his own cost, for his office & stores, to ensure safety of all
Equipment/ Material.
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1.8  Shifting of material, including scrap, from stores to site and vice versa.
1.9 To maintain minimum two hand trolleys of his own for shifting of materials. If require
1.10 Payment of all national and state holiday to contractor manpower are in contractor scope.
2. RFCL's Scope: |
2.1  One-point power supply area as per requirement.
2.2 Compress Air, Construction Water, Construction Power, etc. as per requirement and availability.
2.3 Space for store cum office only will be provided construction will be under contractor’s scope.
3. Execution of Work: _
3.1 The work shall be executed strictly in accordance with the terms & Conditions laid down in this tender
document '
3.2 If at any time in the opinion of Engineer In-Charge, to improve the progress, Engineer in charge takes
remediat action such as but not limited to:
3.2.1  Employ overtime operations.
3.2.2 Increase the number of shifts.
323 Work on Sundays and holidays.
3.24 Increase his resource depioyment.
4. This clause supersedes the Clause No 1.1.0 of the GTC.
“The execution of the work may entail working in all the site and weather conditions and no extra
rate will be considered on this account. The contractor may have to carry out the jobs to work
round the clock as per our requirement and decided by Engineer In charge”
5. Clause 1.36.0 of Price Reduction Schedule may be read as
“It will be obligation on contractor to adhere strictly to the time schedule in LOA/Work order. In
the event of work is not completed according to the time schedule, then, unless such failure is due
to the Force Majeure as defined the clause 1.23.0 of GTC {or} due to RFCL defaults, then total
contract price shall be reduced by 1% {one percent) of total value of work for every day delay (or)
Part thereof, subject to ceiling of 10 % of total value of work, by way of reduction in price for the
day, not as Penalty. The invoice raised shall be taken into account the above price reduction, if
applicable and payment shall be released for reduced value only. If the contractor doesn’t no raise
invoice for reduced value, then the contractor shall issue a credit note equivalent to the price
reduction amount. The decision of the Engineer InCharge with regard to the applicability of the
PRS shall be final and binding on the contractor”
6. In case of safety violation Rs 1000 + GST per occasion will be impdsed on contractor and it will be

deducted from R.A Bill.

No escalation/de-escalation on the Billed value against Any Part of SOR is payable. the service
charge {profitmargin-ameunt quoted by the bidder for these items will be remain same throughout
the currency of the contract. No escalation/de-escalation is payable on this service charge /prefit
margin-amount. Similarly, no escalation/de-escalation is payable for other Parts of SOR. This clause
supersedes the clause 1.30.0.c of GTC.

In case of Submission of Bank Guarantee (BG} as mentioned in the tender documents, EMD shall
be released with first RA Bill.

Clause 1.3.2 of GTCC may read as, “RFCL may allocate land for putting up temporary Go-
down/workshop for making storage, work site by the contractor free of cost.
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10. Party (vendor) may be asked to submit form 26AS /16A along with the work completion certificate.
11. Schedule of Rates (SOR}:

d.

g

The bidder shall have to submit the Schedule of Rates Performa duly filled in, failing which their
Price bid will not be accepted

. Party shall quote single rate for each item. Any bid with the multiple rates quoted will be

summarily rejected.

. The Rates quoted should be inclusive of all Taxes except GST. Unless specified to the contrary in

the bid, all present taxes and statutory levies other than GST shall be borne and paid for by the
bidder. The GST will be reimbursed to the contractor against Tax invoice subject to submission of
documentary evidence. Payment of the taxes and other statutory levies shall be the responsibility
of the bidder and shall not be payable by RFCL.

. The rates should be quoted only in Indian rupees and should be indicated both in words as well

as figures. In case of any discrepancy, the amount quoted in words shall be treated as final. Any
corrections made in the prices shall be authenticated with signatures at all places.

. Rates filled in by bidder in SOR are immutable and final. If the bidder has forgotten or missed any

item at the time of quotation, only nil rates shall be considered. Bids shall be evaluated on overall
L 1 basis i.e. landed cost to RFCL

Wage Per Day Per Person (in‘cluding statutory benefits with full break-up (Basic & VDA, ESI, EPF,
Bonus Gratuity and others) (Minimum wages prescribed by the Minimum Wages Act of the
Central Government/State Government whichever is higher should be protected.

-Entire amount of wages remaining after deduction for statutory benefits to the personnel
engaged will be paid to them in full by RTGS/NEFT into the individuals Account and proof of the
same will be submitted along with the bills.

. The quantities mentioned in SOR are indicative only, the payment will be released on the

quantities actually executed.

Splitting of contract clause 1.27.0 {d) of GTCC is not applicable.

12. GST amount bilt be reimbursed to the contractor only after submission of supporting documents
for payment of taxes to GST authorities and filing of returns as per GST laws.

13. Additional Instructions to Contractor regarding statutory compliances —

i. The contractor shall maintain sufficient staff so as to ensure that all the complaints are resolved on the
same day.

ii. -The staff may be called at any time apart from the working hours or may be called on including weekly
off /Holidays based on the requirement. No extra payment shall be made by RFCL for that period.

iii. - Extra manpower if required shall be mobilized by the contractor according to the quantum of job.
without any extra cost to RFCL.

iv. Contractor should provide at least a three National Holidays (26th January, 15th August and 2nd
October) as paid Holidays and also all RFCL's Paid Holidays to his manpower including supervisor.
Centractor may obtain RFCL's Paid Helidays list from EIC.

(All manpower payment and overhead charges will be borne by the‘c‘d'r.\tractor) e

. .
v. Normal working hours per day = 08 hours ( Excluding intervals time if applicable).

vi. Ordinary rate of wages { Mandays) = Basic salary not less than current time minimum wages ( published

by office of the chief labour commissioner (c) under ministry of labour & Employment).
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vii. Overtime wages rate (per hours) = {ordinary rate of wages (per day) X 2 X Over time duty hours} /8

Viii. If any contractor manpower performed full duty on weekly off, National Holidays and RFCL Holidays,

contractor will provide wages on overtime rate to his manpower. No extra payment shall be made by
RFCL. for that period.

ix. No overtime shall be payable against shortfall of manpower by RFCL & same shall be borne by
contractor. '

x. If any contractor employee performed less than 8 hours duty on weekly off, National Holidays and RFCL
Holidays, contractor will provide wages as per below formula without any extra cost to RFCL.-

= One day, s ordinary wages + [ Duty hours x One day, s ordinary wages] / 8

xi. If any contractor employee perform duty beyond normal working hours, contractor will provide wages
at the overtime rate. No extra payment shall be made by RFCL to the contractor for overtime.

Note: The points or clause of GTCC are not applicable or not for this contract same mentioned in STCC or mark
cancelled on same place in-GTCC.
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{Annexure-VI!)

Detail’s of Hot Insulation

GENERAL
Scope

This specification covers design and material requirements for above ground, external
insulation of piping and equipment operating between ambient temperature and 760°C for the
purpose of hest conmservation, process stabilization, temperature maintenance, personnel
protection and fire protection. Wherever necessary this specification indicates the basis for
selecting a criterion,

This specification is sujtable for use in normal process plant atmospheres. Alternative designs
and materials would be speocified if necessary for corrosive atmosphete or potential leaks and
spills of cheraicals.

Al the codes/standards mentioned in this specification shall be of latest issue,

This specification doés not cover cold setvice insulation. For cold services, Specification -
44-0003 is applicable.

This specification does not cover insulation for boiler or fired heaters and associated air
heaters, economizers, flue ducting and air ducting.

Piping, equipment, storage tanks & vessels requiring insulation and. the temperatures

{operating temperatutes) shall pormally be specified, as applicable, on the following project

documents:

- Piping and Instrument Diagrams (P&IDs)and Line Lists.

- Piping General Arrangement Drawings & Isometrics.

- Instrument Piping‘ﬁét'ails and Schedules.

- Vessel, Exchangér, Storage Tank and sphere docurnents and Insulation Schedules.

- Bquipment suppliers Genetal - Arrangement DraWin}gs for equipment items in Package

Plamt,
DESIGN BASIS

Criteria

mmsulation thickness tables are based on heat loss criteria, For various parameters considered

for insulation thickness caloulafions “Chiideline for selecting insulation material & thickness’,

Document No. 7544.02:41-GL-56 may be refereed. Selected *Insulation thickness tables’
for a particular job shall be as per *Job Process design basis’.

Insulation is required for any of the following purposes, as indicated in P&IDs and line lists:

- Heat conservation

- Process stabilization to assist process control,
- Steam tracing

- Electric tracing

- Hot water or solvent tracing (liguid)

- Hot oil fracing

- Steam jacketing .

- Hot water or liquid jacketing
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214

215

216

2.2
221

2272

223

224
225

226

227

- Hot Oil Jacketing
- Fire protection
- * Personnel protection.

Insulation for “Personne! protection” is applicable where exposed surface temperatures exceed
65°C in normal or shortterm operating conditions. Over internafly insulated piping and
equipments, provide open mesh metal guards and for surfaces which are not internally
insulated, provide insulation on those parts of surfaces with which operating and maintenance
sersonnel may come in contact while performing routine duties. The actual extent of
inculgtion shall be detormined by Field Constraction Personne! and/or operating personnel
using the criteria that the exposed sorfaces located within 600mm horizontally or 2100mm
vertically of @ normal acoess, walkway or work area are 10 be insulated.

Taternally refractory fined piping and equipment and any otlier items for which heat loss is
essential shall not be insulated, (See para 2.3.6}.

Insulation is not desired for piping and equipment for which heat Joss is desired - excepting
for personned protection or to avoid thermal stress problems. '

Instruments and associated piping(other than impulse piping/tubing) subject to operating flow
and/or temperature conditions prevailing in the connecied piping or equipment shall be
insulated to the same tequirements as that of piping or equipment. For impulse piping/tubing

refer impulse piping insulation specifications described elsewhere in the document.

Extent of Insuiation on Piping Systems

Insulated piping systems shall have straight pipe, bends, tees and pipe-fittings completely
insulated.

Unless otherwise specified, al] valves and flanged joints shall be completely insulated only in
steam, condensate service, hot il lines and in lives which are frace beated or jacketed fo
maintain temperatores. '

For bucket and float type traps the infet piping and trap shall be insulated..

Tsulation on inlet piping 1 thermostatic and thermodynamic steam {raps shall terminate at
approximately S00mm before the trap.

Steam trap outlet piping other than closed condensate recovery system shall not be insulated
except for personnel protection reasons.

Heat traced instrumentation shall be insulated. The fluid containing sections of such
instraments and the associated piping shall be completely insulated. Indication length shall
remain visible. Instrumentation other then heat traced shall not be insulated uiess otherwise
required by Instrumentation department.

Insulation shall not be applied to the following, unless otherwise specified.

: Piping which becomes hot intermittently, such as relief valves, vents, steam-out and
snuffing steam systems, flarc and blowdown systems. :
. ‘-»-f _ )
- Steam condensate lines downstream of steam traps discharging to drainage system,
unless otherwise mentionad, ' '

“ Supports for piping, excluding pipe hangess fo the extent covered by insulation,
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2.3
231

233

234
2.3.5
236

- Steam Traps (except as noted in paragraph 2.2.3),

» Valves, including control valves and flanges in premsé piping systems {except as
noted in paragraph 2.2.2). However, personnel protection insulation for these items
shall be applied, a3 required.

- Pipe Union fittings.

~ - Thermowell bosses, %ﬁfﬁpﬁ;‘%ﬁt@fﬂ and pressure tappings.
- ' _E;xpanssinﬁ jéi:it&, hinged joints and hose sssemblies

. Sight flow indicators,

- Flange joints in Hydrogen service.

Extent of Insulation on Equipments

Support skirts of insulated vertical vessel greater than 1200mm diameter shall be nsulated
‘both internally and externally for a minimum distance of 600mm below the bottom tangent
line. The insulation shall terminate ot less than 300mm above the anchor char,

‘Support skirts of insulated vertical vessels of 1200mm and less shall be insulated externally

only, as deseribed in para 2.3.1,

Bottom heads of insulated vertical vessels enclosed by a support skirt shall be insulated

without finishiig materiel and shall be insvlated unly when the vessel outside diameter is
greater than 1200mm. :

Turbines shall be insulated for heat conservation,
Liquid énds of pamps shall be insulated when heat traced and jacketed.
Insulation shall not be applied to the following unless otherwise specified:

- Pumps with operating temperature below 200°C unless pumped fluid bas a pour point
ghove minimum design ambient temperature, '

- Fans, compressors and blowers,

- Liquid ends of pumps except as noted in the paragraph 235 ghove,

. Internally insulated or refactory lined equipment unless specially designed for metal

‘ tamperature control, : :

- Heads of vessels enclosed by support skirts with vessel diameters 1200mm and less.

- irternal surfaces of insulated vessel support skirts with vessel diameter 1200mm or
less. .

- Tutbine casings o be insulated shall exclude shaft seal caps, shaft bearing housings,
throttle valves, governors and supports, .

“ Exchanger channel and covers; shell and chamme! flanges & Exp. Joints,

- Nozzies flanges, manholes, handholes and flanges of equipment.
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. Surfisces of coolers and condensers.

- Nameplates of all &quipmént items,

. Thermowell bosses, temperature and mgsm tappings..
MATERIALS

General

insulation materials shall be as per specifications desoribed in para 3.2, Belected material(s)
for » particular job shall be 2 per Process Design Basis.

All materials shall be of high quality and good appearance. Tnsulation materials shali be of low
chloride content, chemically inert, non-sulphurous , rot proof, vermin proof, impervious {o hot
water and steam, non-injusious 1o health and non-corrosive to steel and aluminium (even i -
soaked in water at amblent iemperatures for extended periods).

The use of jnsulation or finishing materials containing ASBESTOS in any form is not
permitted.

No inflammable material shall be attached to the insulation,

Fibrous insulants, calcium sitioate, perlite and ceramic fibres can be wsed for the full
temperature rangs mentioned against the respective matertal, for all applications except for
electrically heated applications .

For electrically heated applications Polyurethane fozm (PUR) ot Polyisocyanurate (FIR)
blocks shall be used in combination, with rockwool as funer Jayer,

For low operating emperatare (apto 125?(.’:)1 services a suitable moisture barrier shall be used,

£ Insulation materials to be used over austenitic stainless sfeel surfaces shall be zino fies and
‘shall be inhibited with sodiuts silicate as per ASTM C-795.The amount of leachable chioride

in the insulation material (except for valeium silicate) before appication shall not exceed
Hoppm. In case of calcium silicats it should not exceed S0ppm. For the chemical analysis of
insulation materials ASTM C-871 shall be referred. :

Dimensiots and dimensionz] tolerances for pipe sectlons, mattresses & slabs shall generally

o as per respective vodes unless othervise mentioned, The munber of pieces to be used shall
© be'as less as possible. When installed the insulation shall fit snugly and shall have 2 tight joint,

3040

The fusulation materials shall be as per ASTM/BS standards/vodes for overseas jobs unless

otherwise specified.

3.2
321

Tusulation Matesials

Fibrous Materials {Rackiwool & Glass Wool)

1 Shalt be a preformed insulation and shall be of long fibred rock or glass material
processed from a molten state into fibrous form bonded with & binder and suitable for
the intended operational temperature tange from ambient to 550°C and 350°C for
rockwool and glasswool respectively. Slagwool is not acceptable.
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2 Unless otherwize speciffed, insulation materinl shall swrictly conform 1o all the
requirements of quality standards listed below:

«  Preformed pipe insulation ISORE2/ASTM CA7T TYPE L ee TYPE 1T
«  Metal-mesh covered bonded IS:8183/A8TM €592 CLASSH for piping & equipl.
mingral fibre blanket and Blankets shall be feced on one side with 20mm gaivanised
blanket type pipe insulation  228W(0  wiremesh stitched through with 22 5WG
galvanized Iacing wire. For Insulation over *Austenitic 55
Piping & Bouipment® Bstead of grlvanized wiromesh &
laring wire §8304/316 wiremesh & lacing wire shall be
grmiied,
"+ Beonded Mineral fibre slab IS:Bi83
insulation
»  Minersl fibre block & board AETMOSI1Z TYPEIV/TYPE Y
thermal insulation

3 - Insulation shall conform to the requirements of respective codes, unless otherwise
specified herein and shall be tested and fust certificates on representative samples
furnished as per IS:8183/18:9842/ A8 TM:CA4 7/ ASTM:CS92 JASTM:CE12..

«  Density(min) 140 & 128 kg/m” for resin bonded pipe sections and resin
band&d LRB blankets respectively of rockwool; 80 & 64
kym® for resin bonded pipe sections amd resin bonded

oourved  bovelsd gegments or LRE slabs respectively of

o : glasswool. Max resin coptent &t the above mentioned
’ densities shall be 2% ami 5% for rockwool and glasewool

réspoctively. 140 kgfm for 188183 bonded mineral fibre

slabs dnd 240 kg/m® /320 kg/m’ for ASTM CB12 TYPEIV

o ATYPE Y tespectively. -
s Thermal ' #iMeap Temperatuwre °C  ~ Thermad Cond. (mW/om “C)
Conductivity(mux) 7 .
50 0.43
160 042
150 0.62
250 . 080
3 080

*The values mﬁmmmd are for insulation material as per IS code; For Apparent thenmal
conductivity for material as per ASTM codes refer respective ASTM code,
**Mean Temperature = (Hot Face Temperature + Cold Face Temperature) /2
»  Linear Shrinkage Not more than 2 percent when subjected o soakimng heat at
B the stated max, ternperature of use (350°C), for 24 hours,
«  Compressive  Stremgth 250 kg/m® for resin bonded pipe sections, curved bevelled
(minimum) Bt 10% segments and LRB  slabs; 120 kg/m® for LRB

deforcnation : blapkets{materesses) unless Btbemsa specified.
s Chioride Contont For stainless steels, with ichibitors lzss than 10 PEM, f@r

othir waterials not to &;wwd 268 ppm

322 Rigid  Materials  (Calclum ' Silicate, Mowldded  Expanded  Perlite,
Polyisocyanurate/Polyurethane Fosxm Blocks and Cellular Glass)

| Calcium Silicate
It shail be suitable for temperatures upto 760°C. Insulation shall conform to the
e tpquirements of respective codes, unless otherwise specified herein and shall be tested

and test certificates on repregentative samples furnished as per IS 9428/A8TM (533
TYPE 1L

< Bulk Density 300 1o 180 kgl

\ ,
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. ﬁampmssivé Strength Tadustion in thickness shall not enceed 10% when tested

4} Dryunder & load of 415 kN/m® and
b} Wet (after 18 ks immersion in water) under o load
of 170 KNP, '

»  Heat Resistance When tested at increasing temperatures, the material shall be

dsemed suitable for use under conditions of soaking heat, for

74 bys, mpto @ temperstore at which the following

requirements are met:

Max.Linear 2%

Shrinkage(length)

Maot. Loss in Mass 15% -

Compressive Strength Reduction i thickness not
exceeding 10% under a Joad
of 348 KN/,

VT “Thermal Conductivity *¥iiean Temp«mm YC Thermal

{mmax) N Conductivity W/mk)
| ' 200 " 0,680 :

250 0.088

300 . 0.097

350 0.110

AG0 0,121

450 . 1335

500 0,148

" Ehloride comtent _ Not 1o exceed 50 PPM for CS as well as 59

Ve valuss mentioned are for insulation material us per 18 code; For Appar T thermal
conductivity for ASTM code material vefer respective ASTM code, "

*Mean Tomporatare = (Mot Face Tempersture + Cold Face Temperature) /2

Moulded Expanded Perlite

Insulation shall be block form and pipe sections in accordance with ASTM C 610. It
shall be compounded from moulded expanded perlite & sodium silicate binder and
shall be suitable for temperatures upto 3509C, Insulation shall conform to
requirements of respective codes, unless otherwise specified herein and shall be tested
and test certificates on representative samples furnished as per ASTM C 630, “Perlite

material shall be tested as per C-692 for application over SS surfaces’. :

T Bulk Density(miny 163 e Teat 25 per ABTM G303 (pipe) & ASIM

£303 0400k

S Comprossive | Strengih 412 kPa(Min). Test as per ASTM C165.

{for blovks only) at 5%
deformation

+ ApparentThermal Shall be as given below: R

Conductivity ‘ Tost method shiafl be as per ASTM CI177/0518 (Block) &
ASTM 335 (Pipe)

Mean Temp “C Thermal Condoctivity Max.

Wink ’

93 8,079
149 DOBS
_and , 0003

260 - . 1,196

316 1l

371 ] 0.126

+  Water Absomption of 148 50
thermal insulation Afer
hest aging & 48 hr water -
immersion, moisture
galn, % by weight (max)

SEa ' TRy
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371 6

*Linear shrinkage  For longih & widih 29(aay) and for thickness Sodmar) ot

649 °C for 24hrs
+  Chioride content For stainless steels, Tess thanm PPM, for other materials not

0 exgeed 20 ppm

Polyisocyanurate (PIR) / Polyurethane (PUR)

Rigid Polyisocyanurate / Polunrethane foam block, pipe and fitting insulation shall be
manufactured with polyester or polyether resins, flammability retarding agents,
special catalysts and a blowing agent. This can be used upto s temperature of 125
deg.C. Insulation shall conform fo i‘i}iic}wing requirements and shall be tested and tost
certificates on representative samples furnished for conformance to each of the

- following mqmmmﬁms

» Selection of samples for  As per ASTM C390 OR DB8:2972 (Frequency of samplhing
testing clause IV). Unless otherwise stated, the fest specimens shall
be conditioned without external siress at 23217C and 5042
percent relative hamidity for a minimum of 24 hours before

testing,
«  Density A0 to 64 kgfm’ _
To be tested as per ASTM U303 for Block-type and ASTM
. C302 for pipe covering, -
+  Thermal Conductivity Mean Temp. “C Thermal Conductivity (Maximum)
mWicm dog »
W 0238
24 0245
38 0.252

Thermal conductivity tost shall be as per 19:3346 or ASTM
C177. Specimen thickness shail be as per 18:3346 or 25mm
per ASTM CL77.

*  Comp. Strength (Min.} After drying at 102°C ~ 1207°C for constant mass as per .
- ARTM CI185, at 0% deformation or @t vield peint, .
whichever ocours first, shall be 205 KPa. Test shall be as por
15:11239 part X,

< Water-vapour 8.5 & 5.5 ng/(Pa.s.h) for PIR & PUR respectively
permeability Gmax) - Testshall be as per BSS608 or 1812436

«  Fire properties Insulation shall be self exﬁngmshmg type and shall mtwfy \
. : the requirements for maximum extent of bum (less than
29mm for PIR and 125mun for PUR) when tested as per
BS:5608 (Horizontal buming characteristics- max. extent of
barn) or I18:12436

v Flexural Strength This is applicable to pr&fhnﬁad pipe coverings only and shall
' he 275Knalmin). Test shall be as per ASTM (446,
«  Humid aging : (Max, allowable value after aging at 60°C — 90 to 100%

relative bumidity)Maximum percent change jo linear
dimension shall be 4, This limit applics to each of the three
fomm dircetion. Test shall be as per ASTM D2125,

»  LClosed cell content Minimum percent 85. Test as per BS:4370 Part — 0 (Test for
 ¢losed call content)
'+ Dimension. stability after Test method as per I[S:111239 Part - 11
heating . The max. dimensional change at different temperatures shall
be
wmﬂm z"a {24 hr) 2%
, | 125°C £ 2°C (24 he) ~ 2%
+  Standard shze and Block
dimensions
Length upto 2400mm

Width : upto 1200muma
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| Tolerance On length A6
On width +3mm
COn thickness 21.6mm 7

| Pipe Insulation
Lenpth 730 to H00mm
Inside diameter To suit standard stee] pipe

Shatl be supplied as cylindrical shape 'slit in balfl lengthwise
or as curved segments cut from blocks or monlded segments
cut fkom blocks or moulded 1o shape, Upto 14" size, only
pipe sections slit in ha!f lengthwise shall be used. '
Dimensional Tolerance:

Tength % G

Thigkness & 1.6mm

+ Thickness 70,25, 30,40, 50, 60 and T3mm

Celiulgr Glass

'C&il’tﬂ&f* Glass formed and fused into unicellular form can be used upto a temperature V

of 350°C. Tnsulation shall conform to the requirements of respective todes, unless
ptherwise spamﬁed herein and shall be tested and test certificates on representative
sumples furnished as per ASTM C552,

» Density ' 116 1o 147 ke/m®, Test as per ASTM C303 ﬁxcmpct that 1o
' drying will be necessary. Determine the no, of specimens as
) per ASTM 390,
+ Thermal  conductivity Mean Temp®C Wink
{max}
' My - 0.078
93 0063
38 (3052
4 4.050
10 : 0.048

Thermal conductivity shall be tested a8 per ASTM C240,
2T and €518, Test at Jeast 3 specimens, .

+ Compressive  Strength $17kPa’
{Average inin)  Yest as per method AE‘%‘M €240 and recommended Practice
' ASTM C165. Testat least four specimens. , ~

323 High Temperature Insulation Materials (Above 550°C)

Following types of insulations muy be used for high temp insulation applications,

1

Ceramie Fibre

Ceramic Fibre shall be composed principally of Alumina silica fibre blanket. Tt should
be used in the temperature range of 551°C to 760°C. Ceramic fibre blankets shall be
‘made out of fibres having fibre length of about 10 cm or mere. It shall normally be of
610 i widih, 13mm or 25mm thickness, Unless otherwise specified insulation shall

conform to the requirements of ASTM C892 Type H1, Grade 8 or to the specifications
described in the table below. Insulation shall be tested and test certificates on

representative samples furnished. Ceramic fibre blankets shall be sampled for the
purpose of test in accordance with ASTM €390,

8L Chemical & Physical characteristics of Ceramic Fibre Test Method
Ne  Blankets . .

» Chemical composition(By volume%)
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324

325

AL 3 | TREFE

2r0y(Min) . » __Is-1008s
Fedhiddax) .1 18-1527
T Max) 0.3 151527
B0 (Man) 57 -
#  Mean Fibre Dia (Microns} '
{Upto 3% Stasdard 2.3-3.5 S BS-1972
deviation}
s Dimensional Tolerance N _
‘Thickness L) hto F0% -
Widhy {-)2% (Excess is permitied) e
Length {30% (Excess is permitted) - '
o Shot Content(®% Max) 20 ASTM C-852
»  Bulk  Density(Kg/m® 128 ASTM C-167
Min) _
v *Bulk Density () 30% & (-}0% .
Tolerance . _ _
» Thermal  Conductivity 0, 1HE0PCY ASTM C-1THIS-3346
(Koal M ACY**Max
{Mean Temp)
*  Linear Shnnkaga{%) 3{12060°C) ASTM €356
{at max tempy  for -
_ 24hrs o _ _
*  Tensite Strength(Kg/omPglmin '
Longitudinal _ 06 _ BS 1902 part 6
Transverse 05 '
* The degsny sball be calculated on the basis of sciual dimensions and actual weight only, as
offsred by the sanafacturer,

**In case of thermn! conductivity, the test certlficate from an Intermational lsboratory or any
laboratary approved by department of Selence & Technology conld be considered. However,
the same shall indicate values for other characteristics of the muterial, The test certificate shall
not be more than 12 months od from the date of offer of material for inspection.

2 Calcium Silicate

For material specifications refer clause 3.2.2(1)
3 Combination Insulation of Ceramic Fibre (Innier layer) & Rockwool (Quier layer) 7
For material specifications refer clause 3.2.3(13 & 3.2.1
4 Combination Insulation of Cal. Silicate (Taner Taver) & Rockwool {Outer layer)
For niaterial Epa&iﬁt&aﬁmnﬁs refer clause 322D & 3.2.1
Insulation material for Tmpulse lines
For impulse Hnes(Austenitic Stainless Steel), insulation material shall be sodium silicate
inhibited Ceramic fibre rope insulation of min density 250 Kg/m®, uhless otherwise mentioned.
Ceramic Fibre rope shall be made up of Ceramic Fibre insulation. Jt shall comprise of ceramic
fibres Jaid parallel and finally wmpped with stainless steel wire to reinforce the fbres and
holding it in position. Other properties of ceramic fibre shall conform to the specifications as
described in clatse 3.2.3(1) .

Additional Tests / Checks for Maierials

- Additional tests! checks for density, thickness, shape and size as per the requirements shall be

repeated at site at the time of delivery once for each lot, The Contractor shall perform these
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3.3
3.3.1

tests in the presence of Client/Client’s representative on the sample selected at random. In case
of noncanformance the tests shall be repeated as per norms and frequency decided at site as
per the directions of Site-in-Charge. In case of repsated nonconformance the complete lot of
insulation material shall be rejected, Special attention is required for fibrous material ag ifs
installed thickness could be reduced due to compaction during transportation & storage and

thus affecting performance.

- All the eodes mmentioned shall be the latest issnes,

- Client/Client’s representative/EIL shall have right 1o inspect any or ail the tests
conducted on insulation material by manufacturer at his shop or any laboratory,

Quality Assurance Plan (QAP)

Vendor shall prepare and submit the Quality assorance plan{QAP). The QAP shall include

every stage of maoufacturing process starting from raw material stage to final stage of
manufacturing. The QAP shall also include reference of purchase order number and dute, the

types of checks, methods of tests ?ﬂiiowed frequency of checks, ot sive & ampfable criteria
with permissible deviations,

Weather Protection Jacket

Unless otherwise mentioned, aluminium jacketing shall be used as weather mmcﬁon over
insulation except in fire hazardous aress /above S50°C where it should be stainless steel or
aluminized steel. For grade piping in ofisites jacket material shall be palvanized steel,
Galvanized jacketing shall not be used over insulation on or near sustenitic stainless steel
and/or austenitic nicke! stee] Piping & E;qmpmezm‘ Aluminium jacketing shall be as per ASTM
B209 Alloy 3003 H1é or I8:737 designation 31000 condition H3 for flat sheets and
designation 31500/51300 condition H4 for corrugated sheets. For stainless steel cladding, the
materials shall be in accordance with ASTM A167 or A240, type 304 or 316, For sluninized
steel cladding, the material shall be in zccordance with ASTM A463, typel, couting
designation T2~100. Galvanized stee! shalf be as per IS2TI/ASTM AS26 with 275 gms/n? of
coating. Cladding (other than galvanized steel) shall be coated op the side in contact with the
insufation with a polyoraft moisture barrier consisting of one layer of one mil high density
;mlyathyierae {ilm with & protective Jayer of 40-pound minimum virgin kraft paper. Polykraft
moisture barrier shall be heat laminated and applied in factory. As an alternative 3 mil thick
Potysurlin is acceptable. Thickness of the jacketing shall be as follows:

1 Fibrous Material (Rock, Glass Wool & Ceramic Fibre}

»  Application “Thickness for  Aluminium  Thickness for Stainless
cladding  {other than grade steel JAluminized steel
piping in offsites - Refer wote ¢lodding
Below)

+  For gh&l!s of verticsl 0F%mm (22 SWG Comugated; DS6mm (24 SWG)
storage  Tasks & The profile of corrugated sheet Corrugated; The profile of

YVessels ghall be Flmmm Smm sorfugated sheet shall be
32mm Smam
+  Tortank Roofs 1.22mm (18 W0 Flat 1.8 lmm (20 8WG) Flat
»  For Horton Spheres &  {.7mm (22 SWG) Flat {.56mm (24 SWG) Flat

‘Horizontal wessel shell .. -
and Sheads; owerficel - - : e

“vessel heads e
» Forremovablecovers  1.22mm {18 SWC)Flat . 1.2mm (18 SWG) Pl
»  For all piping, other 0.70mm (22 SWG) Flat ¢.56mm (24 SWG) Flat

than grade piping fn

oifsites
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+  For grade piping in  056mm (24 SWG) Galvanized
. Difsites steel (Refor note below)

Note: For grade piping in offsites the eladding material shalf be Galvanized steel,

2 Rigid Material (Calcium Silicate, Moulded Expanded Perlite, Polyisocyanurate,
Polyurethane Foam(PUR) Blocks, Cast-in-situ Polyurethane foam and Cellular Glass)
+  Appiication Fhickness for Aluwinim jacket  Thickness for Stainless
Feladiding - steel / Aluminized steel
e B hetiladding
s Piping, Horizomal  0.50mm{24 SWG) Aat O.46mm{26 SWGE)Y fint
Vessel head & Tanks
Roof

< Ventical Vesscl Shells & 0.56mm (24 SWeh) corrugaied,  0.démm (36 SWG)
vertical  portion  of The cireslar profile  of corrogated. The circular

storage Tanks. corrugated  sheet shall be profile of corrugated
32mm Smm sheet shall be
' - A2mm Smm
*  Removable covers L22mm {18 SWO Flt 1.22mm (18 SWQ3 Flat

34 Ancilliary Materials
34.1  Secarement Bands / Wires

1 T material is Aluminium, then specification shall be ASTM B209 Alloy 3003 HIG or
I8:737 designation 31000 (Old N83) condition H3; I Stainless Steel, it shall be 18/8,

2 For securing fibrous insulation

A On Piping - ,
Band, 24 SWG thick x 12mm (min) wide, Stainless Steel.

B On Equipments :
Band, 24 SWG thick x 20 mm wide, Stainless Steel.

G On Vertical Storage Tanks
Band, Stainless Steel, 29mm wide x 24 SWG thick.

D Horton Sphere _ _ _ '
16 SWG 88 Wire & Band, Stainless Steel, 25mm wide x 0.8mm (min.) thk.

3 For Securing Rigid Insulation.

A On Piping upto 16” OD
Wire, stainless steel, 16 SWQG,

B On Piping 18" OD & Larger, Vertical and Horizontal equipments
Band, stainless steel, 20 wide x 24 SWG thick.

4 For Securing Cladding on Insulation (all types)

A For Piping _
iBz:mé, 58 12mm {min) wide x 24 SWG thick.

B On Equipment
Band, 88, 20mm wide x 24 SWG thick,
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¢ On Vertical Storage Tanks & Spheres
Band, Stainless Steel, 25mm wide x 24 SWG thick.

142 Rivets

Rivets required for metal jacket seourement shall be the expanding Alyminiem "POP* blind
gye type/ Stainless Steel, 9.5mm long X Smm diameter.

343  Screws

Serews required for metal jacket securement shall be Stainless Steel/cadmium plated steel self
tapping type A No.$ dia x 12mm Jong to BS 4176 complete with neoprene washors under the
head.

344 8. and °¥ olips
. Formed from 25mm wide stainfess steel banding.

345 Toensure perfect water proofing, all the cladding joints shall be packed with sealing materials
which: may either be in the form of a elastomeric sealing compound or fibre based bituminous
felt strips. ' '

40  APPLICATION
41 Genersl

411 The application methods, given in this Standard are general in nature, The Contractor is
responsible for applying an insulating system that will give a satisfactory operationsl
performance and the requirements given herein shall be regarded s the acceptable minimum,
The Contractor shall carryout the work in accordance with the best practices of insulation
application with the minimum of waste and debris and the final job shall have a neat, efficient
and workmianlike appearance. ' '

412 The insulation shaft be so designéd/applied such that ingress of water is prevented, Teaked
product can drain off and vapour can escape. . e -

413 Al hydrostatic tests on piping and -&qﬁi}pmcﬁt, including steam tracing systems, shall be
carried ont before insulating material is applied. "

The insulation Contractor shall only insulate those sections of the plant ihat have been
. specifically released for such work by the engineer-in-charge. 1f insulation must be installed
hefore pressure fest, then all welds and flanged joints in the pipe shall be left uncovered till
sucoessfil completion of pressure test. Then insulation shall be completed. : :

414 Surfaves to be insulated shall be thoroughly cleaned, dried and made free from lodse scale, vil
- or grease, It shall be the Contractor’s vesponsibility o remove loosely adhering scale and dirt
before applying insulation.
e e .

4.1.3 7-%%&?@#?%‘2%%

Piping, Equipmet, Tanks etc shall be protected against cortosion by painting under insulation
us per specifications described befow:
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' . - Surface Preparation : Total |
Sl gﬁﬁl:m & Pre-erection/Shop Paint system (Field) FinalDFT | o
- No. in °C Primer ‘Primer Finish paint | ® é‘:iﬁig‘g“s
1 Tnsulated carbon steel, LTCS and low atlow steel Piping, *’%mrm Tanks, Equipment et
A [-4510125 SSPC-SPe1); None 2coats of Fo14 @ | 315-325 or | No over-coating
leoat of E-9 @ 125p DFT/coat;  305-315 10 be done on
6575 DFTYeont (2x128=250)or3 | B9 s it will
coats of F-135 @ lead to  mud
BOp DFTieoat ; cracking,
(3x80~240" '
B $26-400 SSPC-SP-10; None 3eoatsof F-12@ | 125138 [F12 shall be
. Tovat of -0 @ 20p DFT/coat;  ambient
65-75u DPFTeoat (3x20=60) or temperature
1 cont F-16 @ ouring type
60 p DFT/coat
2 Insulated stainless stee] i udmg Aiiey»% piping (Note:2)
A Below 0°Cto | Alurainium sheeting with aluminium foit and “Chioride free mineral If the piping &
| ull minus sealant opating barhum chromate™ shall be applisd, squipments are
temperature — _ : already erected
B Oto 125 SSPC-SP-10 None leoats of F-14 @ | 250 than  surface
' {15284 urface 125 DFT/coat; shall be
profile) prepared by
tlcontof F-14 @ EZSp | eleaning  with |
: . DET/coat L _ P gracry  -papyr
Bl [0tol25 SSPC-8P-10 Nong icontof B15 240 and  wash/flush
{alternate) {15-254 surface intermeifiate coat | with  chloride
profile) @ 80p DFET/eont free DIV water
t coat of F-1548 80p +1 poat of Fu15 followed by
J DFT/oat finish coat @ 80p wiping  with
DFY! coat; organis solvent
i : ‘ o L (BO4B0=160) ) '
T [12110400 | SSPC-8P-10; | TNone | | coatof I-16@ | 250
- 1cont of F-16@ 125 4 1125 p DFT/cont
DFT/icoar " .
D 441 1o 600 SSPC-SP-10; None  }1coat af 250 Only Amercont
| {coat of Amercoat | Amercoat 738 @ 738 I8 suitable
738 @ 1254 DFT/oont 11254 DFT/coat for the
B Cyclic service | SSPC-SP-10 Norne 1 codt of Colzsn tempersture  of
(196 0 480 |1 coatof Amercort  Amercoat 738 @ - 600 degC and
excepting 738 @ 125p DFT/cont 11250 DF Ticoat evelic
(USto120 | o | temperature,
3 No painting is required for insulated monel, involoy and sickel lines, ,
Notes
Tim blast ¢leaning abresives for 88 and Ailay steel surfaces shall be 8§ grmishotﬁ of
" Aluminiuns oxide grite/shots,
2. For 88 surfaces with eyelic temperature of 45 16125 deg.C, both A & B(B| 1) are applicable.
ABBREVIATIONS
F-9 {nargam:; Zine Bilicate coating X
F-12 Heat resistant Silicone-Aluminium paint,
F-14 Specially formulated polyamine cured coal for Bpoxy coating e
F-13 Epoxy phenolic coating
F-16 Engineered Polysiloxane coating
4.1.6

The insulation contractor shall not carrvout any welding or drﬂlmg on plaﬂf equiptent ané

piping.
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417

419

4.1.10

4.1.11

4.1.12
4.1.13
4.1.14
4.1.15
4,1.16

402
4.2.1

Pieges of insulation with crushed and dam

Insulotion shall be finished, bevelled and weatherproofed at all ferminal points whers i is
required to remove bolts ete. without demage to the insulation.

Equipment nameplates shall remain visible after insulation has been apphied by bevelling back

the insulating material and earcfully sealing the exposed edges to prevent jngress of moisivre,

All projections, such as lifting lugs, trunnions and stiffeners on piping and equipment (i.e.
vacuum rings) shall be insulated with the same thickness of insulation as specified for the
equipment item or pipeline,

Thermowell bosses, pressure tappings and weephole nipples shall not be insulated in but left
accessible. |

For Insulation thicknesses upto 75mm only single layer insulation shall be used. Multi-layer
insulation shall be required when the insulation thickness is greater than 75mm with the inner
layer being larger. Insulation installed in two or more favers shall be stagpered joint
construction and each layer shall be secured in place and details of seourement shall be the
same for each layer.

Wet or Damaged Insulation shall not be used under any circumstances

Material awaiting its protective cover shall be adequately protected from damage, rain ‘and

‘contamination and shall be govered with cladding st a minimun loss of time,

A minimum clearance of 25mm between outside surface of any insulation finish and adjacent

equipment, pipe or structural members shall be maintained.

Insulation supports shalf not project out of the insulation outer surface and shall be given
sufficient coverage of insulating material to avoid hot spots on the metallic cover at suppont

positions.

“Where insulated horizosital piping is supported on steel shoes, the height of the shoe shall be

such that the underside of the insulation finishing material is clear of the supporting strusture
upon which the shoe rests by 25mm minimum, . : :

aged ends shall not be used.

Standard Shapes of insulation

1 Fibrous Matéria}: {Rock or Glasswool)

Shall be preformed pipe section in 2 halves for sizes upto which manufactured and at
least for all pipes with outside dismeter over insulstion of 500mm. In bigger sizes,
multi-segments are preferable if manufactured, otherwise, blankets are acceptable,

2 Calelumn Silickte / Moulded Expanded Perlite

Hollow cylindrical shapes slit in half lengthwise (in a plane including the eylindrical
axis) or as curved segments, Upto 147 pipe size, only hollow cylindrical shapes slit in
half lengthwise shall be used, Pipe sections bored / machined out of blocks shall not
be used, B '
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3 Polyisocyanurate / Polyarethane
Shall be supplied as cylindrical shape slit in half lengthwise (in a plane including the
i:yimdmai axis) or as curved segm&nts cut from blocks or moulded to shape, Upto 147
pipe size, only pipe sections slit in half lengthwise shali be used.

4 Cellular Glass

Shall be supplied as cylindrical shape siit in half Emgtﬁwmﬁ {in a plane including the
cylindrical axis) or as segments. Upto 14" pipe size, only pipe sections shall be used.

5 Cermpic Fibre

Shall be supplied in blanket strips in sizos as mentioned in the material spec in clavse
323

422  Application
1 Horizontal Pipe
A {eneral
. Insulation material shall be applied to fit snugly against the contows and
shaped only where necessary to achieve this requirement. The insulation shall
be carrled put with the least number of material pieces as possible and all

unavoidable gaps, cavities, and voids suitably filled up compatible loose fill
material.

B Pipe Section / Moulded Blocks / Segments
. End joints of adjacent blocks shall be staggered one half of the length

of the block,

- Inclided fmgie mm segments. shall not be less than 30 deg. for
‘both single and double layer insulation.

- " Further, mintmum arc length of segments should meet following
staggering requirements,

When double layer is applied, both longitudinal and chroumferential gmmx

shall be staggered. The arc between the longitudinal seam lines of the inside

and outside layers of insulation shall have an sngle of over 15 deg. or the

longitudinal joints staggered at feast by one layer thickness, whichever is

more stringent. Circumferential seams of the inside and outside lﬁyﬁfs shall be
- at least 100mm apart, _

C Blankets (Fibrous insulation - Rock or G%asswcat}
Shall be applied over the surface with joints tightly butied smd laced tt}gﬁm&r
with Imm diameter galvanized Jacing wire,

D Insulation-Securement (All insulation m;terﬁa[s}
Each layer of insulation shall be secured firmly in place with at least 3 Joops
of binding wire / band, ove loop to be placed not more than 75 from each end

and at Ieast one loop to be equally spaced between end loops, for each section.
Binding wire shall be drawn about the insulation with ends tightly twisted
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' together, bent under & pressed into the surface of insulation. Bands or wires
in no case be spaced more than 200mm apart,

- For calcium sificate & Moulded expanded perlite, all joints shall be
sealed with insulating cement of same composition as the Moulded
block.

- For Cellular glass, Polyurethane foam and polyisocyanurate, joints
shall be sealed with suitable compatible material.

. Bach layer of insulation shall be secured by the same method as
above.

B Frasme work for supporfing cladding fibrous insulation (See Fig: 3 and 4)

This is not necessary for rigid materials. This is required only for horizontal
pipe runs provided with fibrous insulation, in blanket forms; vertical piping
provided with fibrons materials need not be provided with this. Piping
provided with fibrous resin bonded pipe sections alsc need not be provided
with this framework.

Spacer rings shall be fabricated out of 25x3 M.S. Flats. The outside diameter
of these rings shall be equivalent to the outside diameter of the insulation,
Spacer rings shall be riveted to *Z’ shaped stays fabricated from the same
sized M.S. Flats, These rings shall be suitably painted for corrosion

- protection. Stays shall be provided at intervals of not more than 300 along the
circumference of the insulation, subject to 8 minimum of 3 stays. Spacer rings
shall be provided at every approx. 900. To minimize direct heat conduction
throngh the stays, a packing of 2 shéets of 3 thick mill board shall be provided
at the joints of the stays and pipes. Joints between M.S, Spacer Ring and stays
stall be riveted by 6 dia M.S, Rivets with 2 Shests of 3 thick mill board
interposed, ' '

Veitical Pipe (Al insulation materials) (Ses Fig.5).

fnsulation on verficel or nedr vertical piping (i.e. greater than 45 deg. angle from
horizontal) shall be supperted by bolted on mefal coliars. Metal collars shafl be of 6
thick M.S. or Alloy Steel bar (to suit piping material).

Quiside diameter of collar shall be around 12 less than O.D. of insulation, Where
mulii-layer insulation is used, support collar shall be extended to provide for each
layer. h

Support positions shall be at no greater distance apart than the following:

Support Spacing
4500mm |
401 40 500 3500mm
50140 550 2500mm
551 0650 2000mm
651 ta 760 -~ 1500miin

Expansion Joints {Both vertical and horizontal piping. Al insulation Materinls) (See
Fig.5) ' |

Expansion joint shall be provided at regular intervals as below:
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Temp (°C) Spacing (m)
Upto 200 Not required
201 1o 300 H
301 1o 350 '
351 to 400
401 to 550
351 10 656G
651 to 760

L R W T W ]

Ex;aan&mn Jmmt shall be formed by a 25mm &patz{e between the pipe insulation
sections and the space shall be filled by compressed mineral rock fibres. Expansion
joints in each layer shall be offset at keast 150 from each other i case of multi layer
insulation, Expansion jeint for first layer for varma[ pipe shall preferably be just
below insulation support collars.

Elbows and Bends (All insulation materials) (See Fig.6 and Fig.7)

Insulation material shall be mitred and shall be same as that of pipe. Insulation
securement bandsiwire shall be same as that for equivalent diz pipe. Each mitred
section shall be secured with minimum 2 wires/bands, For bends / elbows of nom,

pipe size 6 & below, due to lack of space, for all insulation materials, insulation shall
be secured by spirally wound 16 8WG 85 wire for hard materials & 10 SWG §8 wirc
“for soft materials, Insulation joints of block material shall be suitably sealed with
adhesive for isocyanurate /PUR/celular glass and by insulating cement for calcium
silicate/Moulded expanded perlite. Fittings below 50mm nom. dia, if insulated of
calcium silicate/Moulded expanded perlite, shall be insulated with msulatmg cement
build up in 6mm layers to the thickness of insnlation of the adjacent pl;:amg Each
fayer of msu]ai:if:m cerient shall be reinforced with 25mm No. 20 SWG wire netting,

Tee (Al lﬁsulatian Materials) (See Fig.§)

Breformed pipe sections or segments shali be aawfuiiy out and shaped around "Tes,
junctions and the insulation material of the tangential pipe shall be carefully and
‘neatly out to male upto the material applied to the parent pipe without the creation of
voids or gaps, at the junction. Insulation shall be adequately scoured by wire / bands
of same specification as that of same size pipe.

Flanged Joints or Valves (all insulation materials (Fig.9 and 10)

Flanged Joints or Valves, i to be insulated, shall be insulated with prefabricated
removable covers, lined with pipe sections / lags /slabs,

Welded valves, if insulated, shall be insuloted with oversized pipe sections or lags, cul
and shaped to fit around the body of the valve, Insulated valves shall be completely
covered, but the insulation shall be cut and shaped around the valve stem and kept
clear of the stuffing box ghand.

Insulation Flashing (all insulation materials)

Insulation shall be stopped short of flanged joints and unions by a sufficient distance
fo permit easy removal of the flange muts and bolts or bresking of the unions to take
place without disturbance or damage to the insulating material. At these positions the
insulation shall be beveled and sealed with & metal closure which i turn shall be
sealed with waterproof sealing material, ‘
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| Pipe Supports: (All insulation materials) (Fig.11)

Insulation at solid welded or clamped supports shall be cut and shaped to fit around
the support and banded securely to enable the insulation to be parried with the pipe
movement, When the pipe hangers pass through insulation on piping cufdoors, metal
hoods packed with a waterproof sealing material shall -be furnished and instalied.
Upper bolts of the hanger clamps are not to be covered with insulation.

Steamn Traced Piping (All insulation materials) (Fig.12)

Steam traced piping and fittings shall be installed with overstzed sections to allow
accommodation of both parent pipe and tracer without damage or deformation of the
msulation. Traced instrumert Hope snd fittings shall be totally enclosed by the
insulation in a similar manner and the designed warm air ennujus maintained
throughout the tracer pipe length. Insulation supports for vertical pipe shall have
suitable clearance for tracer pipe. Composite box type insulation may be provided on
the steam supply lead lines, in case they are routed together similarly this may be
provided for the returh lines to manifolds after the run of tracers.

~ Electrical Traced Piping {Polyisocyanurate / PUR)

| Electrical traced piping shall be provided with the same size insulation as would be

_provided if the piping were not glecirically traced, unless otherwise gpevified.

43  Horizontal Eﬁ;ﬂi;@m&hi‘s

431 Standard Shapes of insalation

i

Fibrous Material (Rock or Glasswool}

Shells: Preferably preformed pipe or multi pipe segments or slabs cut and shaped to
fit. AMernately, blanket may be accepted,

Heads: Preformed blocke and slabs cut and shaped to fit. Alternatively blanket may be
aooepted. i _

Caloium Sificate/ Perlite/ PUR/ Polyisocyanurate/ Celiular Glass
Curved segments / blocks, mitre oot and shaped o fit,
Ceramic Fibre

Shall be supplied in blanket strips in sizes as mentioned in the material spec in clause
3.2.3. ,

432  Applieation (All Materials}

1

‘ollowing provided by the vessel fabricator for insulator / cladding support /
securement, as indicated in enclosed sketch No. 7-12-0033, shall be verified for their
presence by the Insulation contractor, before commencing ina;}%{m;gark: :
: S

- For vessels of diameter 2000mm and above are provided insulation support at
horizontal centre line as also vertically at fangent lines. Ring support st
tangent lines are provided with 6mm diameter holes. These are to be used for
manlation sccurement.
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- At vessel heads above 600mm outside diameter are provided flats having
6mm dia holes. The flats are for insulation support and holes provided in them
are to be used for insulation securement. Also provided on either head is a
central ring made of 10 dia galvanized steel rod. For vessels which do not
have central nozzle, these rings shall not be provided by vessel fabricator. For
such vessels, insulation contractor shall provide ﬂwse rings.

- Boot of vessel, if any, is provided with eircular support ring w,ith holes, as
zndicate& in sketch,

2 Blanket shall be applied over the surface with joints tightly butted and laced together
with Imm dia galvanized lacing wire.

Other block insulation shall be applied with the longer dimension paraliel to the axis
of the vessel or equipment. When blocks are appk*::d in multiple layers, all joints in
successive layers shall be paratlel to the Tong axis, shall be staggered and sealed with
insulating cement for calefum siticate or suitable adbesive for others. In all cases, the
insulation is to fit the contour of the vessel or equipment, so that the use of a leveling
coat of insulating cement should not be normally necessary to get an acceptable
smooth exterior,

3 Special considerations for insulating high temperature -‘%’ésss:ls (Reguired only if
' _provided with caleium silicate insulation) (Fig. 13) .

This provision is required 1o take care of the effects of @quzpmant mmnmfer&nﬁa‘i
thermal expansion on insubation,

This ;:’rmvwian is required only for vessels and Exchangers provided with f:almum
gilieate insulation.

 Calehwm silicate insulation should be installed in bevelled or curved segments tmly,
avoid voids and provide an efficient insulation system.

For equipments upto 3000mm in diaroeter and 200°C, to take care of equipment
gircumferential expansion, the circomferendal block is-cot and fitted to be [3mm
greater in circumference than the equipment and secured so that tension of the bands
produces compression on the butt edges rather than on the surface towards the vessel;
the little annular space and the compressiveness of the blocks would suffice take
gars of circumferential expansion ofequipment.

I the vessel is above 3000mm in dismeter or if temperature is above 200°C or both, a
25mm thick Rockwool fibre blanket insulation shall be applied around the equipment
prior to the application of caleium silicate. This acts as an expansion area around the
equipment 1o act as mechanical and sometimes thermal cushions. The caleium silicate
block must be cut and fitted to the outside radius of the equipment plus the thickness
of the Rockwool spacer imsulatfon, The insulation, when installed, should not
compress the fibrous blanket.

Above provision to take care of circumferential expansion is required imﬂm for shell
and head.

433 Insulation Securement {for all insulation materials) (Refer Fig.13 and 14)

Fach layer of insulation on shells of equipment shall be secured by bands at every 225 centres,
Bach band shall be machine stretehed and tensioned to remove slack only,
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Each layer of insulation on vessel heads shall be secured as follows:

Band shall be in radial direction connecting the head central floating ring and shell girth ring,
The radial bands shall be placed at not more than 150 centres for rigid and 300 for fibrous

insulation, measured at the girth ring. These bands shall be machine stretched and sealed.
Outermost layer of insulation shall also be supported by drawing and securing 16 SWG -
annealed wire through the 6 diameter holes provided in the shell girth ring as also the flats
provided on heads. The wire shall be drawn through every hole and it shall be secured to the
ring with a knot. '

4.4  Vertical Equipments

441 Standard Shapes
Shapes for different materials shall be same as specified for horizontal equipment.

442  Application (For all insulation materials) (Fig 16 & 17)
Application details on- shell, top and bottom heads shall be similar to that of horizontal
equipment. Tnsulation shail be laid on insulation support rings provided by the fabricator. See
Standard 7-12-00235.

443 Tosulation Securement (For all insulation materials) Fig. 16,17 & 18)

Botiom and Top Head insulation shall be supported by 16 SWG S8 wire drawn through holes
in the insulation supports provided by the fabricator, ' ,

Top head insulation shall be secured by floating ring/bands provided by vessel fabricator
 similar to head of horizontal vessel, .

Shell insulation shall be supporied by bands at-every 225 centres on the cylindrical portion
and the bands shall be kept horizontal. ' ‘

Insulation Securement for Bottom head for vessel supported on legs shall be identical to that
of Top head. v

For insulation secutement of bottom heads inside skirt no floating rings/bands need -be
provided; Firm securement should be ensured just by 16 SWG annealed 88 wire drawn over
insulation tightly and through the holes on support rings provided by the fabricator,

4.4.4 Expansion Joints (All insulation méﬁariais} | _
Expansion joints shall be pmifid@d every 4000mm (max.). The joint shall be provided at
insulation support rings. It shall be a 25mm space between the top of the insulation and the
botiom of the support ring. The space shall be filled up by compressed rockwool fibre.

4.5 Flange, Nozzie, Channel Cover, Manway & Handhole Flanged Cover (For All Insulation

Muterials )

Where insulation is required, these shall be insulated with lined removable _prefabriﬁatﬁd

covers secured with bands or quick release toggle clips. o L e
P PR

Otherwise, insulation shall be stopped short of uninsulated flanges and nozzles ete., a
sisfficient distance to permit withdrawal of bolts without distarbing the insulation. Insulation
shall be weatherproofed and sealed at these locations.
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46
a1

4.7

411

4,72

Irregular Surfaces Such as Pumps, Compressors, Turbines ete,

Application

i

Fibrous Material: Material, application and insulation securement

This shall be Prefabricated removable covers, lined with pipe sections / lags / slabs /
matiresses, '

Calcium silicate/Moulded Expanded Perlite
Insulation material shall be loose fill insulating cement/block insulation cut and fitted.

Insulation shall be applied in maximum 25mm thick layers until the scheduled
thickness is obtained.

Each layer shall be covered with a layer of 25mm hex. 20 SWG galvanised ivon wite
mesh for other than 8S surfaces and with 88 wire mesh for 88 sirfaces. The final
layers shall be trovelled to a smooth finish with a 6mm thick finishing cement.

Insulation shall be beveled back at 45 deg, from all casing flanges, shaft seal caps and
bearing boxes. '

Vertical Storage Tanks (Carbon Steel)

Standard Shapes of insulation

1 Fibrous Material (Rock or Glasswool}
Shall be in stab form.,
2 Polyisooyanurate / Polyurethane fdaml
Shall only be foamed cast in-situ.
Application
1 Supporting vings / spikes (rods) for supporting insulation / u!&ddiag

A Shell

Refer Standard 7-13-0003 $h.3&2 of 2. This Standard indicates the extent of
insulation / cladding supporting / securement details provided by tank
fabricator. Insulation contrdctor shall check for its presence before insulation
application work, Following is provided by tank fabricator :

Water Shed

<At the junction of shell and roof, a watershed is provided to act as top
govering for the shell insulation as shown in Std. 7-13-0003.

Tnsulation Support

Tnsulation support will consist of Smm dia steel rods provided at 400mm dia
diamond pitch. Length of these lugs is 3mm less than insalation thickness.
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Cladding Support

From tark top, hotizontal rings shail be provided at every 1175mm on tank
shell. '

B Tank Roof
Shail be provided as pet Standard 7-13-0003.
2 Insulation laying and securement
.A Shell (Application of fibrous insulation)

_ ‘Insulation shall be applied between rings in horizontsl mode. Maitresses
insulation shall be applied with joints tightly butted and laced together with
1rmm dia. galvanized lacing wire. Matts shall be impaled to the Smm tod and
‘speed washers fixed and pressed home for intimate contact of the insulation.
In the case of multiple layers, speed washers are necessary only over the final
tayers, (upto and including 150mms). Rods and speed washers of spring steel
should be selected to suit cach other. While rods are provided by tank
fabricator, speed washers shall be furnished by insulation contractor,
Insulation shall be further secured by bands spaced centrally between
insalation supports. _ .

Shell (Application of Polyisocyaniirate / Polyurethane foam)

Shall be foamed cast” m-situ as per vendor's procedure (approved by
EIL/Client/Client’s representative) and to the satisfaction of Site-in-Charge.
The winimum requirement for thermal condustivity, density, compressive
strength, fire properties and water vapour permeability shall be as per para
3.2.2(3). Depending upon the application the thickness of cledding and bands
shall be as per para 3.3 & 3.4 respectively. Contractor shall ensure that
cladding & band thicknesses are capable of withstanding foaming pressures
which are developed at the tinie of injection of foam, Contractor van use
foamed cast in-siu insulation only after getting the approval 10 material
spedification and application procedure. o

B Roof (For all materials)
Application of bmhh fibrous, polyisocyanurate and Polyurethane foam shall be
sitnilar to that as for shell. Insulation support from Smum diz M.S. hugs shall be
exactly samé as in shell. :
4.8  Horton Spheres
#4.8.1 Standard slm;igzs & Material
Shall be only Rockwool 7 Glass wool blanket,

482 Application

.
e

1 Structural members provided by spheres fabricator for insulation/cladding securement.
Insulation & Cladding supports shall be as per Standard 7-13-0015,

2 Insulation laying and securement
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Insulation shall be applied between rings. Insulation shall be applied with joints
tightly butted and laced together with Tmm dia galvanized lacing wire.

Insulation shall be secured by drawing and securing tﬁghﬁy'l-ﬁ SWG stainless steel
wire through the 6 dia holes, pmwdad every 200 cenfres, in the horizontal leg of the
insulation support angle ring. The wire shall be rightly drawn over the insulation and
the insulation firmly secured. The wire shall be drawn through every single individual
hole and it shell be secured with angle with & koot at every fourth hole. For
application of bands for securement of insulation and cladding refer figure20.

49  Inspection Windows
49,1  Piping

Plug type inspection windows of ellipsoidal shapa shall be pmvidad on all the insulated
pipelines having diameter 2” and above. One mspec:timx window shall be provided af a
distance of every 20meters of s‘trmght lﬁngth of pipe. It should be prwidm:i at the bottom lLe.
At 4-6-8 clock position whichever is convenient. There must be atleast one inspection wmds}w
between two bends which are minimurn 10 meters apart. Atleast 50% of the bends shall be
provided with inspection windows. The sheet metal of the inspection windows shall be of
same thickness us that of the sheet metal cladding on insulation. The size of the inspection
“windows shall beas folows:

Pipedia2”  35mm minor diameter x 120mm major diameter

Pipedia3”  45mm minor diameter x 120mm major diameter

Pipe dia 47 Tamm minor diameter x 120mm majﬁr dinmeter

Pipe dia 67 100mm minor diameter x 120mm major diameter

Pipe dia 87 100mm minor diameter x 120mm m&;m diameter

Pipe dia > 87 120mm minor diameter x 120mm major dianieter

492 iiﬁmhmgem

All the heads shall be provided with one inspection window eswh Mmtmum two inspection
windows shall be provided on the shell side..

493  Columns & Vessels

Heads shall be provided with one inspection window each. One msmm window shall be
prwxdad at every platform. Minimum two nspection wmdaws ghall be pmwded on sheii‘_

portion.
49.4 ‘Tanks

One inspection window é’hafﬂ be provided at each course of the tank and also at tim; top.
4,10  Impulse Lines

Wrap the impulse lines with insulation (Sodium Silicate mhabtte;d Ceramic rope) of required
thickness (refer note betow) after cleaning the impulse lines of dust, rust, gresse etc. Ensure
that the rope(s) have been tightly wrapped without leaving any gaps. Apply two layers of self
adhesive Aluminium foil tape of minimum 0.1 mm thick spirally bound over the fibre. rope

~ surface with the joints in two layers staggergd, Ceramic rope shall have minimum density of
250 Kg/m® with other properties conforming to para 3.2.3(1) of the spetification for Hot
Insolation. A suitable sealant shall be provided to stop the water ingress at the termination
points of insulation.
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5.0

- 51

511

312

5.2

521

522

5.2.3

Note: Impulse line insulation details shall be as foliows:

1, of Ing lavers

Size . Temp

Thickoess of each laver
{Impulse line) _

%i&
24
%:ﬁa
..%,1

W 150degC
W 150degC
W 250degC
W% 250degC

[ 3 B % B

INSULATION FINISH |
{Feneral
Moisture Barrier

1 On all surfaces except horton sphere, provided with fibrous materials, Moulded
Expanded Petlite , Calcium silicate, Polyisocysnurate & Polyurethane foam .

For surfaces upto 125°C & on PIR/PUR in case of electric heat tracing apply a
breathing type moisture barrier as below. A 3mm thick coating of mastic shall be
* applied to the surface of the insulation &s soon as possible, after erection, to reduce the
“time the insulation is exposed to the weather, to a minimum, Whilst this coat is still
wet, glass cloth shall be laid over the surface and embedded in the mastic. Care shall
be taken to ensure that the glass ¢loth is laid smooth and free from wrinkles and that
no pockets of air are trapped beneath the surface, At junctions in the glass cloth, the
overlap shall not be less than 75mm. A-second 3mm thick ¢oat of mastic shell be
“applied after approximately 12 hrs. When dry this coating shall be a minimum of
1.5bmm thick, Cére foust be taken, however, to ensure that the individual coats dre not
greater than 3mm (especially corners) otherwise some cracking of dried -coat may
result. The mastic shall not be applied over wet insulation or until the adhesive is dry.
During the drying time, the usulation shall be protectet! from the weather by
" Alkathene™ film type tarpaulin or similar materials approved by Enginecr-in-Charge.
Mastic vapour barrier quality shall be Ar-cryl CP-9 of Childers or equivaient,

Insulation Finish

The insulation finish shall provide a weatherproofed and covering over the whole of the
insulated areas and be applied and fitted in such a manner as to provide & close fitting
aﬂs@mﬁiy without gaps. ‘

Piping (For ANl Materials)
Straight pipe shall have metal jacketing cut and machine rolled, (approx. lmetre ltmg)

wrapped around, with 50mm minimum overlaps on both longitudinal end circumferential
overlaps. All laps shall be arranged to shed water.

- A single bead shall be wiade on all pverlaps to ensure tight metal to' metal water tight

arrangement. Selftapping screws, at every 130, shall be provided at all longitudinal overlaps
for both horizontal & vertical piping.

At all operating temperatures the seams at overlap positions shall be rendered watertight per
clause 3.4.5 to ensure that insulation rémains dry and unwetted, whether the possible water
impingement is from rain, hose or fire sprinklers. '

Page 64 of 130 (Bidder's Initial & Seal)



5.2.4

523

32,7

2.8

529

5.2.10

53"

5.3.1

532

333

534

335

536

The metal coverings shali be secured tightly around the insulated pipe and held in place with
hands on 2 maximum of 300mm centras. One band shatl be located on each circumferential
lap and the distance between laps divided af equal band spacings. The band secaring seals
shall be kept neatly in line and positioned away from viewing angles as much as is possible.

Vertical overlaps on vertical or near vertical piping shall be staggered to provide overlaps at
North,' and ‘South' positions in alternate sections of covering,

Bach sections of metal covering on vertical piping with insulation OD's larger than 250mm
shall be supported from the next lower section with two *8' clips, fabricated from banding
material, The °S' olip shall be of sufficient length to alfow the minimum overlap of 50mm,

On vertical piping with OD's of 600mm and larger, the securing bands shall be supported by
‘¥ clips, fabricated from banding material. The “¥* clip spacing shall be 2 miniroum of two per
band, All *J* clips shall be screwed inté position and seeured, ‘

Insulated bends and elbows in piping 80mm and larger, shall be metalled with Tobster back'

segments using 10mm minimum bell swage to assist shaping. The metal bands shall be
serewed with selftapping sorews and metal sealants are to be provided to get a wmp’l&teiy
- waterproofed arrangement.

Insulated bends and c_salbﬁwis in piping smaller than 80 mm may use complete pressed and

"hgumped back flat mmtai elbows or fabricated *stove pipe’ elbows.

‘The practice of locating all joints in the top portion of elevated hotizontal pipes for the sake of
good appearance when looking up from grade shall be strongly discouraged. The joints shall
be located to shed water.

Equipments (For All Materials)

The metal jacket over vertical vessel shefls shall be constructed of shest metal panels with the

-weight of the panel taken on the equipment insulation support rings, via angle brackets bolted

1o the panel. Refer stmdard T-12-0025 for details,

The panels shall be applisd r;mmmxatwmg at the bottom of ﬁw vessel. Bach circumferential ring
of panels shall be tensioned by means of tensioning bands until the final joint is screwed tight.
'S" clips shall be used as sheeting support at unscrewed circumferential overlaps,

The panels shall be held tight over - the vessel msu%a.tmn by means of circumferential bands and
sealed per 3.4.5. The bands shall be positioned on all horizontal overlaps and at 450mm
centres, Bands shall be held in their relative positions with *F* clips and be machine-strétched
and sealed to remove slack only. Those bands which are not supported by 'F” clips, shall be
held igén position on -c:’lmiding by providing pop rivets every 2 metre centres.

The panels shall have a minimum overlap of one conmgation on vertical joiuts and $0mm on
horizontal joints, The overlaps shiall be atvinged 1o shed water at all thnes.

Thie vertical and horizontal overlaps shall be secured with self tapping serews at 150mm pitch
except the horizontal overlaps pre-selected to act as expansion joints, thése shall be

eonstractad “with a 150mm overlsp and shall remain unscrowsd and left free, to perthit

expansion, All overlaps shall be rendercd watertight as per 3.4.5.
=

All equipment projections such as nozzles, shall have the jacketing sealed using a metal

#lashing, cut to fit the projection and extending above the jacket at least $0mm. The seal

between the flashing and jacket shall be made watertight by use of self-tapping screws and
sealing mastic.
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5.3.8

53.9

53.10

53.11

5312

5.3.13

53.14

.‘ 54

541

Horizontal cylindrical ~equipment shall be furnished with flat metal jacket arranged in
circumferential bands with the edge of the sheets, with the longer dimension applied around
the circumference of the equipment insulation. '

The panels shall have a minimum of 80mm overlap of both longitudinal and circumferential
edges, both overlaps being finished with a simple ball swage and rendered watertight as
detailed in clause 3.4.5. * ‘

Horizontal overlaps shall be secured with No. 8x12mm long self-tapping screws set in the
overlap at 150mm intervals, and shall be so amanged that staggered bands of panelling

encircle the equipment. Vertical overlaps shall not be serewed for horizontal equipment.
‘The metal finish shall be banded and sealed at 450mm centres.

The insulated heads of vertical and horizontal equipment shall be fabricated from flat metal,
an "Orange peel® construction with all radial seams overlapping aminimum of 50mm and
seoured with self-tapping screws at 150mm centres. All overlaps shall be ball swaged dnd be
réndered water tight per 3.4.5,

Piojections from the heads shall be sealed using metal flashings, neafly cut to fit around the

projections and extending above the jacket for 2 minimum of 80mm. The seal ‘between
flashing and jacket shall be weatherproofed with self-tapping screws and mastics,

Insulation at bottom heads of fully skirted equipments dogs not require weatherproofing.

Heads of equipments 24" OD and smeller shall be finished and waterproofed with square
ended fabricated covers, '

Vertical Storage Tanks

Cladding Applications and Securement

1 Shell (Fig, 19 and Standard ‘?—Ei%-{i'ﬁ%, Sh.} and 2;‘3? )
Ciadding is applied over the system of horizontal rings as follows :
. Overlaps in the vertical jf:xim:s‘lwi!i be one corrugation.
. Overlaps in the horizontal joints shall be S0mm (min.).

- Cladding to glﬁdciing fastening, at both horizontal and vertical overlaps shall
be alternately by "POP” Rivets & selfiapping screws at 150mm pitch.

- Cladding shall be secured to suppart ring by bolting, Bolts are provided by
tank fabriontor at 300mm centres on angles provided at every 1173 centres
verticaily. Cladding is secured as indicated in stendard 7-13-0003. Felt
waslier, aluminium washer and nut shall be supplied by insulation contractor
forall bolted connections at sheil, roof and curb angle.

- Insulation shall be tucked into the skirt portion of the curb angle. Shell
cladding and extended roof cladding shall be secured to curb angle by bolting
as per standard 7-13-0003, every 1500, '
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« - Horizontal stainless steel bands over-cladding to be provided every 800mm
and also to coincide at every horizontal cladding overlaps. Bands shall be
tightened, tooked and lock fastened featuring stainless steel fastening systems.
In order fo prevent sliding of the bands downwards, the bands shall be secured
to the cladding using POP rivets at horizontal pitch not over 2 metres ,

2 Roof
" All cladding joints shall be sealed by elastomeric metal sealants.
- Min. 75mm overlap shall be ensured at all joints.
- At all joints, cladding-to-cladding securement shall be provided by seif

tapping screws and pop rivets alternately, every 150 mmms

- Cladding shall be secured by boltiag at every 300 provided by tenk fabricator,
For details of cladding arrangement and bolting, see standard 7-13-0003.

55  Horton Sphere
5.5.1 Cladding Suppert

~ Insulation contractor shall provide 25mmi x 0.8mm 5.8, Bands over insulation and install them
%mgamdma[}y from top to bottorn of the sphere in such nuimbers so a3 to afford a maximum
spacing of 1175mm at the equater. The 8.5. Bands are spanned between four floating rings,
the one at the top and bottom of the sphere are provided by the sphere fabricator, Generally
a%xa other two rings and 85 bands are provided after insulation is applied prior to apphication of
cladding. Floating rings will be constructed of 10mm diameter rods of 8.8.. Diameter of ring
at the top and bottom, to be provided by sphere fabricator would be around 1.2m, Cladding
support bands shall be tightened using mechanical tightners and fastened to MS /7 AS angles
using two S.5.Rivets or four Nos. of Aluminium POP rivets, per angls cleat,

552 Cladding Application
While applying cladding, following shail be ensured
~Minimum overlap both horlzontal and vertical shall be S0mm,
| 553 Cladding Securement and Scaling of Joints
All jﬂiﬂtﬁ‘a“ﬁﬁ) be sealed using @]Eaa;cnmerim metal sealant,

Cladding to cladding securement of both vertical and hotizontal overlaps shell be alternately
by POP rivets and salf»tapgmg serews, &t every 150mm spacing. ’

Qladﬁmg shall be secured fo the insulation angle support by bolting the cladding on the bolis
provided at every 300 pitch st every angle support per standerd 7-13-0015. Mmill-board
washer, aluminium washer and nut shall be supplied by msuimmn contractor,

Further cladding shall be-secured by 25mm x 0.5mm §.5. bands, applied identical to thoge for
insulation secureingnt. The bands shall be provided between two Floating rings,.one at the top

~* -and one at the bottern and srangement & details shall be identical- to that of insulation
securement. Bands shall be secured to cladding every 2M by one 5% or'two atuminium POP
rivets, While providing floating rings, for both insulation and cladding securement, following
points shall be taken care of: s

~Floating rings shall clear nozzles / manholes otc.
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-Exercise extreme care while installing floating rings regarding cut outs in cladding around
projections, ‘

Cladding at interface betwsen Jeg and the body of the sphere to be provided with care and
suitably sealed to prevent water ingress. ,

GAURANTEE & TEST CERTIFICATES

Insulation contractor shall guarantee all jnsulation works against the defects due to material
and workmanship effecting performance for 4 pemd of eighteen months from the date of
completion of total insulation works and shall repair freplace promptly, without cost, any part
or patts of the material that fails within said period.

All the test certificates required as per this document shall also be furnished alongwith the

supply Cif materials.

REFERENCE CODES AND STANDARDS

“The following list includes standards and specifications referenced io Spec, 6-44-0002 :

ASTM Standards and Specifications

ASTMAL67 Specification for stainfess and heat-resisting chromium nickel steel plate,
_ sheet and strip
 ASTM A240  Specification for heat-resisting chromium and chromium-nickel s%:amiess steel
__ plate, sheet and strip for Pressure Vessels
ASTM A463  Specification for stoel sheet, aluminun conted, by hot-dip process
ASTM AS526  Specification of steel sheet, zinc coated {galvanized) by the hot-dip process,
commercial quality
ASTM B209  Aluminum - Alloy-sheet and plate
ASTM C165  Measuring Compressive properties of thermal insulations
ASTM Ci77  Standard fest method for Steady-state heat flux measurements & thermal
transmission properties by means of the *guarded-hot-plate’ apparatus
ASTM GE% Standard test methods of testing Cellular glass insulation block
ASTM 302  Standard test method for Density and dimensions of preformed pipe-covering-
‘type thermal insulation
ASTM C303  Standard test method for Density and dimensions of przefamm{t block and -
beard type thermal isulation
ASTM €338 Standard test method for Steady-state heat transfer propérties of horzontal
-+ . ‘pipeinsulation
ASTM C356  Standard test method for Linear shrinkage of preformed high-temperature
_ thermal insulation subjected 1o soaking heat
ASTM C390  Standard criteria for Sampling and accepfance of preformed thermal
insulation lots
ASTM C446  Standard test method for ’Bmmg load and caleulated modulus of ruptuse of
_ preformed insulation of pipes
ASTM C518  Standard test method for Steady-state thermal transmission proysﬁ%ezs by
means of the heat flow meter apparatus
ASTM C533  Standard specification for Caleium silicate block and pipe thermal. msuiatmn
ASTM €347 - Standard specification for Mineral fibef pipe insulation
ASTM €552  Standard specification for Cellular glass thermal insulation
ASTM €591  Standard specification for Unfaced preformed rigid cellular polyisocyanurate
thermal insulation
ASTM CS92  Standard specification for Mineral fiber blanket insulation and blanket-type

pipe insulation (inetal-mesh covered) (industrial type)
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ASTM C610  Standard specification for block and pipe thermal insulation

ASTM 612 Standard specification for Mineral fiber block and board thermal insulation

ASTM C795  Standard specification for thermal insulation for use In contact with austenitic
stainkess steel

ASTM C871  Standard test methods for Chemical analysis of thermal insulation materials
for leachable chioride, fluoride, silicate and sodium fons

ASTMCB92  Standard specification for High temperature fi fiber blanket thermal insulation

ASTM D1622 Test method for apparent density of rigid cellular plastics

ASTM D2126 Test method for response of rigid cellular ;}Iastacs to thermal and humid aging

ASTMES6  Standard test methods for Water vapor transmission of materials

BS Btandards and Specifications

BS 1902 Prt 6 Ceramic fibre products

B8 2072 Method of test for Inorganic thermal insulating materials

BS 4370 Pit 2 Method of test for rigid cellular materials

BS 5608 Specification for preformed rigid polyurethane (PUR) and polyisoayanurate
(PIR) foams for thermal insulation of pipework and equipments

IS Standards and Specifications

18 10085 Method for chemical analysis of zircon flour or sand
IS 11239 Method of test for Rigid cellular thermal insulation materials
IS 12436 Specification for Preformed rigid Polyurethuns (PUR) and Pol y;smcymurate
{PIR) foams of thermal insulation

18 1335 Method of ditect determination of alumina in refractory materfal

181527 Methods for Chemical analysis of high silica refractory materials

18277  Specification for Galvanized steel sheets

18 3346 Method for determination of Thermal conductivity of thermal insulation
materials

IS 737 Spemﬁc:amm for Wmught alumivum and aluminum & lay sheet and strip for
general engineering purposes

sgim Bonded mineral wool-Specification

1§ 9428 Calcium silicate insulation blocks and pipe-coverings

IS 9842 Preformed fibrous pipe insulation- Specification

Company Standards

7-13-0003 Hot insulation supports for storage tanks

7130015 Hot insulation supports for spheres

7-12-0025 Fire proofing and insulation supports

7-13-0033 Hot insulation supports for horizontal vessels

7544-02-41-GL-56  Hot insulation supports for storage tanks
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FIGURE ~ 61
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STAGTER BY [HSE HALF IF THE LENGTH
« OF EACH SECTION; BEAL ALL JOIRTS FOR

e NGRS (A BRI BN OF
EACHSUCTION & AT EVERY 200 CENTRES
JABOVE T0: BE PROVIDED FOR BALH LAYER)

RN TR CRF LONE INSULATION LAVER

FIGURE - 032
PIPE INSULATION MEFTHOD OF STAGGERING OF SECTIONS
RIGID & FIBROUS INSULATION (PREFORMED PIPE SECTIONS OMLY)
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SINGLE LAYER BLANKET INSULATION P
WITH ALUMINIUM SHEET FINISH .~

OUTSIDE COVERING

Voo LACKING WIRE FOR
MATTRESS

L msuLmONBLANKET
WIRE MESH OUTWARD

~£ SRRCERRNG{25 X35 FLAT)
SEEFI4

MULTIPLE LAYER FIBROUS INSULATION : s
SPACERRING FORHORIZONTALPIPE -~

~~ MEBH GUTWARD

" o FIGURE - 03
H(}RIZ()NTAL PIPE : FIBROUS INSULATION; DETAIL OF SPACER RINGS FOR
CLADDING SUPPORT
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e S (441845, DR MLLGY BOLTED CLIPS

g@mﬁ%ﬁ%@; {SULATORS SUPPLYY

PIPE INSULATION SHALL BE
 POSITIONED UNDER THE GLIP

SUPPORYS. 5

- ERPANSIDN JOINY

NPEILI LA

HMS.ORALLOY
d FATBAR
- §8. ORALOY
BUTAE0LY
BOLTED DOLLAR M5 OR ALLOY
MATERIAL CHOICE TO SUIT PIPING
MATERIAL
CLIP SPACING
PIPE TEMP.. | MAX. SPACING D"
°C 1 MM
UPTO 4% R
10 s
5010 580 =0

FERENTIAL EXPANSION SHALL BE CONSIGERED AT
msw&a&% TEMPERATURES.

FIGURE ~ 05
BOLTED ON INSULATION SUPPORT FOR VERTICAL PIPE
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FIGURE - 06 -

INSULATION DETAILS FOR BENDS / ELBOWS
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FIGURE - 07
INSULATION DETAILS : PIPE BENDS & ELBOWS
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FLABHING

Tomtee PREFORMED BIPE SECTIONS

- TEE OR BRANCH WELD

- BELF TAFPING SCREWS

MINERAL WOOL

- CONG. REDUCER

- APPLY MDISTURE BARRIER FOR CALCIUM SILICATE ANS MINERAL WOOL

FIGURE - 08
INSULATION DETAILS: PIPE BRANCHED & REDUCER
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TOP OF COVER SLOPED
FOR DRAINAGE

FILL VOIDS WITH
FIBROUS INSULATION GLAND LEFT

£ FREE OF
d }‘}/’ INSLLATON
a1
ot

1y
T ;
h..
i -
J;D .

>

VALVE COVER MADE ¥
AT LEAST TWO PIECES

INSULATION LINING SECURED TO THE .
COVER BY PRONGS PING OR ADHESNE ! - T

FASTEN WITH QUICK ﬁ i
]

RELEASE TOGGLES

SHAPE TO GIVE 12mm CLEARANCE /

ALL ROUND PROJECTING PARTS OF VALVE.
ALL CUT-OUTS TO BE SEALED WITH
© MASTIC AND ADHESIVE TAPE,

| FIGURL - 09
INSULATED REMOVABLE COVER: VALVES
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| / INSLRLATION
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A | R
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=Y  LINNGMETALCOVER

PREFORMED FIPE SECTIONS
LIBING METAL COVER

SEALNG COLLAR

COVER TO BE MADE N TW0 OR MORE PIECES

FIGURE - 10 SRS
INSULATION REMOVABLE COVER ~ FLANGED JOINTS
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FIGURE - 12 e
INSULATION OF STEAM TRACED PIPING
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Bomn OVERLAP  \ (METALSCKET | oCATE BAND AT EVERY VERTICAL OVERLAP
™\ ANDAT 450 CENTRES FOR SECURING JACKET
SELF TAPPING SCREWS [TYP)EVERY 150
| PITCH AT ALL HORIZONTAL OVERLAPS
METAL JACKET "ORANGE
PEEL* FABRICATION 7 | gmmm OVERLAP
SEALING CAP | /5 '
/ i g y ]
; g FF e b : : ki
" T 3
’ It
g ! 1) i
_— o |a S
FLOATING RING d I - 1 T
HEAD BANDS ' _ N :
INSULATION
. 450 {TYP) FOR RIGID AND (FIBROUS OR RIGIY
300 {TYP) FOR FIBROUS INSULATION - SECURE
z : ISULATION AT
EVERY 225 CENTRES
NOTES =

1 SADDLE SUPPORTS FOR HORRIONTAL BQUIPMENT TOSETHER WITH SHOE AND ANCHOR SUPPORTS FOR
HORZONTAL PIPHG SHALL BE DESIGNED TO INCLUDE ELONGATED CUT-OUTS IN THE SUPFORT AT SUCH A
DISTANCE FROM THE SUPPORTED EQUIPMENT AND PIPING TO ALLOW THE PASSAGE OF INSULATION SECURING
BANDS AND TIES ARGUND THE QUTSIDE FACE OF THE INSULATING AN FINISHING MATERIAL,

% APPLY MOISTURE BARRIER FOR GALCIUM SEL,FC&‘E’E AND MINERAL WOOL PER CLAUSE 5.4.1 FOR TEMPERATURES

VPTG 280,

FIGURE - 13

HORIZONTAL EQUIPMENT INSULATION

Page 81 of 130 (Bidder’s Initial & Seal)



e

-~ OFANGE PEEL HERICATIOR

| ~ SELF TAFPING SLREWS (TVP)
¢ | EVERY 150 PITCH AT AL

i ‘ METHL ACHET

FLOATING RING —%

BISLLATION SERURNG BAND —

END VIEW 'A-A/
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FIGURE - 14
HORIZONTAL EQUIPMENT Hi‘ﬁﬂﬁ
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e SILTIPLE LAYER RIGH) CURVED
SEGMENT OR BEVELED BLOCK
INSULATION

RHINERAL oo

. o~ INSULATION STRAP
WOOL BLANCKET

VESSEL WALL et

e RIGHD INGULATION

", e ELEXIBLE INSULATION

e YEGSEL WALL .
FLEXIBLE INSULATION WHICH WILL COMPRESS TO

COMPENBATE FUR INCREASE OF VESSEL RADIUS

e RADIUS OF VESSEL AT ATMOSPHERIC TEMPERATURE

RADIUS OF VEGSEL AT ELEVATED TEMPERATURE

———— RADIUS OF RIGID INSULATION REMAING UNCHANGED,
THUS BUTT JOINTS REMAIN UNCHANGED {CUT T0 FIT
VESSEL RADIUS PLUS THICKNESS OF FLEXIBLE
INSULATION) N

. . FIGURE-15
USE OF FLEXIBLE INSULATION IN COMBINATION WITH RIGID INSULATION TO |
COMPENSATE FOR VESSEL EXPANSION
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g

METAL SECURING BAND

e GLAB INSULATION

SELF TAPPING BOREW

5y [SULATION SECURING BAND

“HEAD BANDS TIED TO FLOATING RING AND
INSLATION SUPPORY RING

DETAL ‘A

N )

INSULATION DETAILS VERTICAL VESSEL HEADS
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e S0mems HIIN, OVERLAP

Y@R\%@W METAL JACKET

SECURMNG BANDS =

GELF TASPING SGREW AT 150mm ON
" HORIZONTAL OVERLAPS

~ FIXING SCREW - INSULATION SECURG BAND “—

— G CLP
PO —

DETAIL C

SECTION X-X

NOTE:

FINISHING SHEETING TO BE BANDED AND SCREWED. HORIZONTAL CVERLEPS LEFT UNSCREWED FOR
EXPANSION PURPOSES SHALL BE Eﬁﬂﬁﬁﬁﬁ AL SUPPORTED WITH'S LIS,

FIGURE ~ 18
iﬂﬁmﬁ{}ﬁ DETAILS : VERTICAL VESSELS
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T DO PG SPEED WESHER | e o S T g e ot | NSO ANGLES SUPPORTS
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INSULATION SECUREMENT DETAIL

BOLTS EVERY SO0 FORDETALS
SEE 000

St ok e, 7t e o Ay vy gy, ey e e 4o o T v
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s & 0 AUTERNATIVELY EVERY 150 FOR
T C ARG TOCEANDRG SECUREHENT

 STANLESS STEEL BARDEVERY 600
SECURED 10 CLADING BY FOP N
RIVETS AT EVERY 2000 CENTRE CRRUGATED ETAL CLADOMG

CLADDING SECUREMENT DETALL
BT » PROVIDE MASTEC MOISTURE RESIZR-ON SHELL S ROGEPINSULATION, PERBLAUSE 514 Wﬁmiﬁgﬁ CLADDING

FIGURE - 1%
INSULATEON DETAILS s VERTICAL STORAGE TARK
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O HOLE (TYPIEVERY 200 CENTRES TYR AT ALL

ANGLE SUPPORT (BEE 1M B0015: SECURE SULATION 5=
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THERIILY CVER INBULATION & FIRRLY SECURING WIRE e
TOARGLE BN TARLY WITH YHE HELP OF HOLES o

e __I.
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e

]

INSULATION SECUREMENT DETAILS

FLUATING RBIG MAL, 120 53 {TYP)

BOLT CEADLRSES TOALL ANGLE SUPPORTS |
AT EVERY 300wn, SEE STANDSRD FA3000E
(IYPRAT AL ANGLES

¥ B F R

{77} HORZONTAL AND VERTICAL CLADDING
OVERLAP « MIN, S0man OVERLAP, SECURE 10
CLADIHG EVERY-100mar, ALTERIATIVELY BY POP
RIVETS & SELF TAPPING SCREWS, JORTS SHALL BE
SEMLED USING ELASTOMERIC SERLANY

CLARDING SECUREMENT DETALS -

FIGURE - 20
INSULATION DETAILS : SPHERE

Page 87 of 130

FLOATING B4, AT TOR &
BOTTOM NORMALLY SUPPLED B
SPHERE FABRICATOR

INSULATIOH YATH MATTRESS
SRINT THEHTLY BUTTED AND
LACED

ANGLE SUPPORT {TYR BY
SPHEAE FARRICATOR
FOR DETAILS SEE 1434018

BOLT {TYPIAT EVERY 300 0N
ABCLE SUPPORT BY BPHERE
FABRICATOR

FOR DETAILS S56 145001

S5 BANIKS BETWEEN 4 FLOATING
RINGS MECHANICALLY -
TIGHTENED & SECURED AT ALL
ANGLELOGATION BY TWH 55 PCP
RIVETS R FOLIR ALUMINLIN POP

TS5 ELERTING R (TR

CLADINE

" BIBTANCE YIS (TYR) AT
EQUATOR

53 BANDS MECHARIDALLY
TUGHTERED AND STOLAED TO
CLATDIRG BY POPRIVEY (89
EVERY dim INTERVALS, SPACE
BANDE I SUCH A WAY AS TO
CLEAR BOLTH WHICH SECLRES
CLADDING TOANBLE SUPPORY

(Bidder’s Initial & Seal)



(Annexure-VIil)

Detail’s of Cold Insulation

1.0 SCOPE

This specification covers technical requirements and procedure for the application of self
extinguishing type insulation PUF/PIR and Mineral ‘Wool to. vessels, equipments, heat
exchangers, purps, piping and instruments, in temperature range of (+)120°C to (-)110°C.

2.0 GENERAL REQUIREMENTS

2.1 Insulation shalt be provided on all vessels, eqmpments ‘heat exchangers, plpmg -and
instrurents ete. containing fluids or vapour, for which it is necessary to

a. Maintain low temperature for process corntrol.
b, Avoid surface condensation.

2.2 All applications of insulation shall be made in accordance ‘with this specification. Contractor
shall submit with his- proposal, information on intended practices of insulation a.pphcatmn,
which are not covered in this specification, for appioval of the Engineer- 1n~Charge This
inforimation shall include all the details and skétches including those for the following :

Removable insulation housmgs
Flashing: details;

Additional Insulation supports;
Vessel head insulation supports;
Expahsion joints;

Vessel insulation details;
Exchanger removable housings;
Machinery removable housings ete.

B R A P

23  Protection of Materials During Storage

Insulation ‘materials 'must be protected against any danage, Tron dehvery to finish cladding.
Decking and covering with tarpaulins aloné ave not considéred sufficient protection from
weather for any length of fime and. shall not be permitted. lnsutation matefial slabs and
sections shall be stored on = flat-sutface in a horizontal posmon Insulation aterial shall
fiever bé stacked directly on the ground. The contractor shall provide covered stotage for
‘insulation materials as directed by the Engineer-in-Charge.

7.4  Protection of Partialiy Completéd Jobs

All precautions shiall be takén to ensure that each day’s work i5 vapour sealed and cladded
during ereétion and. before being left overmight to prévent seepage of water into the materials
and Eettmg trapped.  The system shall be protected by tarpauling, water shed and othér
protective means.

2.5  Hydrostatic Test
Insulation shall be applied on vessels, heat exchangers, piping and other equipment only after
successtul completion of hydrostatic test. In case insulation work starts before completion of
hydrostatic ‘fest, :all welded and mechanical joints shall be left exposed for testing and
subsequently insulated after successtul completion of the hydrostatic test.

26 Ci-orttination with Other Agencies ™" -

Confractor Shall work in close co-ordination with the erection Contractor. Wherever
temporary supports aré provided the Contractor shall remove these and proyide the necéssary
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2.7

2.1

272

3.0

3.1

3.2

3.3

34

insvlating blocks (wood/PUF etc.) as per support standard or as specified in the bid

package/tender.

Extent of Insulation
Items requiring. Insulation

a. lMems requiring insulation are specified in the piping line schedule and

équipmerit/vessel/heat exchanger data sheets.

b: .All attachments and projections such as vessel supports, structural steel attached to
vessels, piping hanger supports, instrument lead Tines, branch lines like vents, drains and
ingfrument connectionis connected directly to cold insulated piping, vessels and
equipment shall be ¢old insulated upto a distance of 4 times the a:_:_lJoimng ingulafion
thickness. i _ o

¢. Al flanged joints, manhole covers, ete. shall be cold insulated with removabie box
insulation. For insulation of manhole covers refer Drg. No, 09.

Items not Tequiring insulation

a. -Bennet of valves above the packing glands. o
b. Nameplates, stampings and code inspection plates on vessels & equipment

INSULATION MATERIALS

Geéneral

All materials.used. for insulation, fixing sealing and protection shall be new and shatl conform
to-the details glven below and in clause 4.0. Al msuiatmg materials whether dry or wet shall

be non-~corrosive to the'surfaces msulated.

Insulation material for msulatmg p:pmg, vessels and equipment in ‘Cold and Dinal temperaiure
(Cold/ilot) serviceshall be as given below i

Operating temperature range Insulation material
-110°C to +120°C Polyurethane foam (PUF/PIR)

Note: Detailed Job Specification shall be prepared for materials other than. PUF & for the
temperature beyond the limits as specified in clause 1.1.

Form-of insulation shatl'be as follows

Pipes upto 400 NB Preformed pipe sections

Pipes upto 450 NB Preformed pipe sections/Radial lags

Vessel Shells Radial lags

Vessel heads - Preformed séctions or slabs contoured to the profile

of vessel heads.

Equipments Ridial lags or slabs as applicable to form, contour of
the service-to be insulated.

Dimiensions of preformed sections for piping insulation shall be defingd by the outside

diameter and insulation thmkness Tolerances for preformed sections shall be as under;

W
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3.5

3.6

379

38

3.8.1

383

383

3.8.4.

3.8.5

4.0

4.1

Outside diametet , 0%, + 5%
{Concentrigity +3% 0D,
Bore _ 4+ 2mm, -0 mm
Length, width and thickness of slabs ~ + 2mm

The material used shall not disintegrate, settle, change its form or composition in a detrimental
way at the service conditions,

The insulating material shall be chemically inert, ricisture free, rotand vermin proof.
Preformed half scctions and slabs shall be provided having their longitudinal and

circumferential faces flat and smooth so as 1o mate with the mating sections of the whole face
area. Ends of the preformed half sections shall be flatand. perpandloular 10 the cenire line.

Paolyurethane Foam

The insulation material shall be rigid preformed cellular urethane foam of self extmgmshmg
fype in accoidance with ASTM C 591, Type 1, Grade 2 Thie foam shall be formiilated in
such a way that it shall be of a self extmgu:shmg quality which under no circunistances shall
Gause fire to spread.

Compasition

The irsulation material shall be produced by reactmg poly lsoeyanates with palyhydroxy
¢ompounds and expanded with a blowing agent. The finished foam in the form of slabs or
half sections: shall be of uniform closed cell siructures, free from unreacted materials,
shrinkage and distortion.

Density

The density-of finished foam shail be within 35.0 kg/m® o 40'k_g/m3 atd shall be determined
in accordance with ASTM C-302.

Thiermal Conductivity
Thermal conducfivity of the Polyurethane foam slabs and sections shall not exceed 0.015'K
Cal/hr. m% (016 BTU/R® hr®Ffin) at 16°C mean temperature. after ageing.. The thermal
conductivity shatl be tested by the method presciibed in ASTM C335:

Closed Cell Content’

The closed cell content shall be at teast D5%% by volume:

ANCILLIARY MATERIALS

Wire-netting; Lacing & Binding Wire

Wire nettirig shall be galvanized 24 WG x 20nim to secur¢ insulation blacks. Lacing

and stitching wires shall be:20 and 22 SWG galvanized iron wire respectively.

Bands

e

Bands shall be of Aluminum, of dimensions 20mm width x 24 SWG, unless specified
otherwise.
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Adhesives

The adhesive to be used for bonding insulation sections shall be Foster Fire Resistive
Adhesive 81-33, C

Vapour Seal
The vapowr seal shall be Foster Fire Retardant Mastic 60-30,
Filler Material

PUF/PIR or Mincral Weol mixed with specified adhesive shall be packed rightly so as to fill
all irregular voids and at contraction joints.

Joint Sealer

The joinit sealer to be uised for sealing insulation joints and at-flashing of insulation shall be
Foster Foam Seal Sealer 30-45,

Glass Cloth

The glass cloth-to be wsed for vapour barrier reinforcement, shall be open weave 10 mesh
Glass Cloth having glass fibre thickness of 3 pils.

Aluminiunt sheets for cladding of Vapowr barrigr on the insulation shall be as follows:
Application ‘Aluiminium Sheet Gauge

a. Pipe Vessels and Equipiment 26 SWG
upto 500mm Nominal dia.

b. Pipe Vessels and Equipment 24 SWGQ
above 500mm- Nominal dia:

c.. ForValves, flanges and 22 BWG

other areas where mechanical

daniage is likely 1o oocur
Anti-Corrosive Paint
One coat @ 65:75u DFT 0f primer, iforganic:zitc silicate shall be applied on all carbon steel
anid ‘alloy siee] piping and equipiment beforé application of ¢old insulation. Iewis tade. of
stainless steel and other non-ferrous alloys shall not be painted but shall be wrapped: with
0.1mm aluritinium foil before application 6f cold insulation unfess specified otherwise.
Bituminized Roofing Felt
Bi_turﬁfiri:i?ié:ﬁ self finishing roofing felt'shall conform to 18: 1322, type 3, grade 1.
APPLICATION

General

The following applies to all types of cold insulated equipment and piping:
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5.1.3:

Surface Preparation

The surfaces of tanks, vessels, piping and valves etc. on which cold insulation is to be applied
shall be free of dust, Joose paint or aity other foreign matter. The surface irregularities shall be
filled up with the approved filler. One coat of anticorrosive primer (as per tlause 4.9) shall be
applied over the carbon/Alloy Steel surfaces to be insulated and allowed to dry before
application of insulation.

Insulation Thickness and Limit

Insulation thickness shall be in accordance ‘with the equipment. data sheets and piping line
schedule:  Insulation thickness on item covered in clause 2.7.14 & 2.7.1b shall be equivalent to
that on adjoining piping and equipment.

Vapour Barrier fér Polyurethane Insulation

A 3.0 mm (wet) thick codting of vapour seal mastic shall “be applied 1o the surface of the
insulatioti as svon as pgssible after erection, 1o reduce the time the insulation is exposed to-the
weather to.a minimum, Whilst this coat is still wet, giasg cloth shall be laid over the surface
and embedded in the mastic. Care shall be taken to ensure that the glass cloth is laid smocth
anid free from ‘wririkles, and that nio pockets of air are trapped beneath the surface. At
junctions it the glass cloth, the overlap shall not be less than TSmm. A second 3mmi thick
cont of mastic:shall be applied after approximately twelve houss. When dry this coating shall
be a mininmam of 1.50mm thick. Care must betaken, howsver to ensure that the individual
coals are nat grealer than 3mm (especially in-corners), otherwise somie ciacking of dried coat
may result, The total.dry film thickness of vapour seal shall not be less than 2.5mm with a
tolerance of -0% to+50%. The mastic shall not be applied over wet nsulation or until the
adhesiveis dry. During-this drying time the insulation shall be pictected from-the weather by.
tarpaulin or.similar materials approved by the Engineer-in-Charge.

Where joints have been lefi uninsulated, a Complete vapour séal as specified above shali be
applied 1o the exposed end of the insulation and flashed ‘weathigr tight on to the metal,

Vapour bartiet shall be protected by eladding with aluminium sheets. Joints in aluminium

s;hé.e_tiiéhall be ‘staggercd and suitdbly sealed with -an-approved sedler. Aluminium cladding
shall not be applied until the vapour barrier has completely dried and its solvents have

- dissipated. ‘Self tapping screws shall not be used to secure aluminium cladding as they may

Expansion /-Contraction Joints

When. specified on' a pipe line or vessel drawing or where deemed necessary to allow
movement and contraction of the pipe or vessel without producing random cracking of the
insulation, contraction joints shafl be provided in the insulation. At contragtion joint focation,
provision shiall be inade in alimhinium tladding to- accommodate contraction of pipe or vessel.

The following steps shall be taken:

a. Both fongitudinal 'arl_,d‘circu.mfcreﬁ_t_ial'jo_’l\nts-_'}_n?insula_tiop .shé.l_l be §taggﬁér'f:ﬁ:.

b. Contraction joints shall be provided at an interval depending on pipe or vissel material
contraction/expansion co-efficierit -and iemperatute. Unless  ctherwise specified

contraction joints shall be provided at an inferyal of 6.0m on straight tun -of pipes or
vessels operating at temperatures (-)40°C.& below.

Page 92 of 130 (Bidder’s Initial & Seal)



51.7

52

31

527

523

c Contracmon Joints in horizontal vessel insulation shall be close to support points while on
vertical pipes & vessels, the same shall be provided at support ring location and at an
interval of 4,0m straight rus.

d. A'contraction joint shall consist of 12mm gap in the Insulation, loosely packed with filler
material, as applicable, described under clause 4.5 to a depth of 6mm less than the
adjacent insulation thickness. 6émm gap thus Jeft shall be filled up by approved non-
setting compound (Foster Foam seal 30-45 sealer or equivalent) and finished smooth with
the surface of insulation. Vapour barrier-which shall cover the joint shall be applied only
alter the mmpound has dried. Expn/contraction joint détails in insulation for tharizontal &
‘vertical pipes” & for ‘expansion bellows® are given in Drg. Nos 10.1 10 10.4,

Stainless Steel Piping & Equipment

All pipes, vesseis and equipment of stainless steel caristruction shall be wrapped with 0.lmm
thick -aluminium feil with an overlap of 50mm having barium chromate sealer interpesed in
the joint pricr to application of insulation. Foil shall be secured in posltmn by aluminium.
bands, taking évery precaution to avoid formiation ‘of pin holes or cracking inthe aluminium
foil, Cladding shall b done aftér the insulation ang vapour bartier exactly the same Wway as.
for other pipes and equipment;

For all pipgs, vessels, equipments ete. lying in a cortosive environment where Sulphur-
Dloxlde or-other corrosive media are llkely to be present, stainless steel bands/clips shall be

used tysecure aluminium cladding in position,

Field Welding

Field welding of chps orother insulation supports. on any vessel or piping, subjected 10 the

pressure of operating fluid shall ot be pérmitted. However, ficld welding on non pressure

parts to instal) insulation: supports ete. canbe permitted with prior approval of the Engineer-

in-Charge, but extreme care shall be taken so that weldmg does not result in decrease of
metal thickness or exeéssive buming of metal,

Application- Vessels & Equipment
General

Individual vessel and tank drawings indicate the Ioeation of insulation supports or anchorage,

wherever required; to facilitat application ofinsulation and seturing -of insulation shatl be
provided by the coniractor at fiis own cost. All surfaces shall be prepared as desoribed in

Clause 5.1.1 before applicanon of msulation.

Single Layer Insulation

Tirsulation radial lags/preformed sections of handy sizes shall be installed on to the surfaces of

vessels adhering to-each other ‘with applicable joint sealer and secured in position by G:l. wire
netting and aluminium bands at an interval of 225mm.. There shall be no through joints and
the insulation shall not be Bonded to the vessel.

Multilayer Insulation

o
The iungr layer of insulation shall be bonded to the véssel with the applicable adhesive.
Subsequent layers .of insulation shall be bonded to the preceding layer, with the applicable
adhesive, The joint sealer shall be applied to the ends and edges of all sections, including
thosé in the innermost layer to seal all joints. Care shall be takén to ensure that the adhesive

e
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is ‘evenly spread over the entire surface of the application and the insulation is glosely butted
to each other-both tongitudinally and circumferentially.

All the layers except: the final shall be secured in position by metallic bands at an interval of
225 mni ‘while the final layer shall be first secured with G.1. wire net and then with metallic
bands at an intérval of 225mm. Bands shall be staggered on successive layers. There shall be
no through jeints in the insulation.

Filling

All the cracks and voids in the main insulation shafl be filled up with applicable filler material,
as-deseribed under clause 4.5,

Vertical Vessels

Shell (Cylindrical)

Slabs in handy sizes as given below shall be applied resting onto the supports with joints
tlghﬂy butted, staggered & adhering to gach other with applicable adhesive and secured in
position by c;mumfcrenhal metallic bands af a pitch of 225 mutk.

Forvesselsupto2.5m O.D. - Radial lags of suitable width

For vessels over 2.:5m O.D. - Radiel lags. However the procedure given below
' can be used as an alterniative.

‘Flat insulation slabs of width not more than 300mm shall be ¢ut longitudinally 1o have niofch
(es) of suitable size spaced at suitable spacing, so as to form a- radial segment sujtable for the

profile of the vessel shell.. However extreme care. shall be taken to énsure that wo dir pockets

are formed in the finished insulation. All insulation joints shall be scaled with applicable joint

sealer,

Where mote than one layer is used, each iayer shall be banded separately as given in Clause
5.2.3. Method of apphcatlon shall be as given in Drg. No. 01, When mineral wool insulation
is uised; notehes shall not be cut as the insulation itself is semi rlg:d and ¢an be. pressed to form

contour of the shell,.

Top Heads

fShaped insulation sections shiall bé-installed 'on top head, banded and buited tightly to each

other. Insulation shall be held in position by making use of galvamzed iron floating ring

(25mmi x. 0. min) p]aced aver the dnsulation and positioned int the centre of the head so as not

to_touch the nozzle dt'the vortex, The insulation shall be held in position by use of radial

_ metallic bands, one end of which shall be fastened to floating ring and the other end shalt be
-anchored 1o the band(s) placcd amund the cylmdnca] sectmn clﬂse to the head Radlal bands

The final layer of insulation-shall be held in ‘position also by metaltic wire net laced at the

. nozzle location by 2-3 loops of 10 SWG galvanized wire and to the wire net-over imsulation on
the sheli at the cylindrical section close fo the head.

When there is no nozzle at the top at'the Vortex, the ‘insulation shall be held in position by
wire netting and’ metallic bands stretched over the head and anchored on the cylindrical

section close to'the hiead by circumferential metallic band(s) on the shell and near the head.
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5.4

5.5

5.6

5.7

Bottorm - Heads

In all the skirt supported vessels, insulation supports are provided inside the skirt as
indicated in the equipment drawings, Drg No. 13.

Floating ring and wire loops around the nozzle and barids shall be used to stipport downward
facing of insulation. Such a floating ring shall be positioned centrally around the nozzle but
over the insulation by radial bands anchored to the lagging support angle ring fixed inside the.
skirt at a pitch of 300mm measured over the support angle ring,

1 nozzle s not existing,.metallic bands shall be stretched across the bottom head and anchored
willl lagging support angle ting Tngide the skirt. Al the wire ends of wire netting shall be cut
shori and turned irito the insulation.

Horizontal Vessels

The.insulation radial. 1ags of handy sizes shall be installed in close contact with the faces to be
insulated and held i position by G.1 wire netting and metallic bands ata pitch of 225mm.
Where more than one layer is required, gach layer shall be banded separately. The bands for
successive layers shall- not coincide with gach other, wire netting on the final layer shall be
appfied and ends shall be laced together by lacing wire before putung the metallic bands as per
Claiise 5.2.3.

Insulation sections on the vessel haadb shall be secured in position by wire netting and
tetatlic bands stretctied across the heads and anchored to circumferential metallic band(s) on
the shell-near the heads. -Anchoring-of bands measured 'on the cirgumference of shell shall be
ofa pltch of 225mm max, Method of’ applmatlun of insulation shall be as given in DrgNo. 02,

Tank Insulation
Maicrial and method of applmatlon fortanks shall be the same.as specified for vessels. Fla

alimininin shieets for weather proofing shall be used exactiy in the same manner as Speczﬁed
for. other vessels.

Spherical Vessels

Insulation of spherical vessels shall be performed as shown in Drg No. 03. Before

commencing the application of insulation, the contractor shall ensure: that-exterior surfaces
have beén prepared: in accordance with clause 5.1.1. Shaped insulation to fit ¢urvature ‘of

sphere shall be bonded 1o the vessel with applicable adhesive. ANl insulation joints shall be

sealed with applicable joint sealer. The inner layer of insulation shall be held in pomtnon by

20mm x 20 8WG aluminium batids of 300mm max. centres of the equator. TI hese bands.are

tied up with the rings provided as per Ell std 7-13-0034, The bands being staggered on

sucressive Iayers and the clips of the bands being regessed into the insulation. Over the cuter

layer galvanized wire netting shall be spread over and laced together.

Vapour Barrier

Vapour barrier shall be applicd on 4l the vessels descr:bed above as per the procedure
outlined in Clause 5.1.3. :
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Meta} Sheet Finishing
Horizontal Vessels

The insulation shall be covered with aluminium sheeting with ail the longitudinal and
circumferential joints having an overlap of minimum 50mm.  All longitudinal and
circumferential joints shall be ‘sealed with suitable approved bituminized mastic sealer.
Aluminium sheeting-shalt be secuted in position by metallic bands on the shell at-a max, pitch
of 425mm. All thie Jongitudinal joints with-overlap of 50mm ‘in the aluminiem sheet shatl be
kept beiow the hofizontd) plane passing through the axis of the vessel to prevent-water or other
spitlage from entering into.the insulation,.

Jar:.ketlng tor dished hieads shall be fabricated from radial segments with the fadial overlap of
minimum 50mm. The sheeting shall be secured in position by fadial tensioned metallic bands
strotched over the heads. ‘One end of each band is anchored to the circumferential band(s) on
the-shell while the other is fastened (pop riveted) to 6mm dia: Floating rod ring which can be
replaced by- Smm thick strip (G.1) rofled in ‘the form of a ring. Radial metaliic bands,
measured over the. circumiference of shell, shall be at a pitch of 300mm. All the sheet metal
joints shall be properly sealed with approved sealing mastic.

Vertical Vessels

The alurtinitm sheetinig shall be adequately. rolied and installed over the insnlation such that
all the longltudmal joints are staggered Al the longitudinal -and circumferential joints shall
have 4n overlap of 50mm minimum and suvitably sealed with a‘ppnoved mastic sealet.
Alummmm sheetlng shall be securecl m pomtmn by tensioned metallic bands. installed

4, Top Heads

Insulation shall be covered with flat aluminium jackjet fabricated in segmental forn with
lapped joints property sealed with approved mastic sealer. Over—tappmg of sheet ‘metal
juints shall not be'less thin SOmi. Aluminium jacket:shall be secured in position by radial
tensioned metallic bands anchored to the circumferential band(s) -of vessel ‘on one side
and fastered to Gmm dia. floating rod ting, contralized at the vortex.of head on the dther
side. $mm thick metallic (G.1) strip rolled into a ring tah be a substitute for 6mm dia.
Rod, Pitch of radial bands measured over the circumferential bands of shell shall be max.
300mm.

b, Bottom Heads

Alaminium shesting shall be installed exacfly-in the same manner-as indicated for top
heads. ' '

‘Spherical Vessels

:Claddmg of edch hemisphere of spherical vessel shall be doge with aluminium sheets placed
Torizontally -and: a thick, circumferential tensioned band (6mm thick) shall be used at the
‘gquator to hold the radial metallic bands.

Openings in metal jackets for nozzles, manways, brackets etc. shall becut as close as possible
Afor a snug Tit.
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Flashing

Al openings through irisulation finish shall be flashed weather tight partlcular]y where

connections are not insulated. Flashing shall be carried out as per details given in Drg Nos
14.1 & 14.2. -Skirt supported vessels shall have the skirt insulated inside and outside for at
least 600mm below the tangent line or such that temp, of-adjacent non- insulated surfaces of
the skirt shall not be below dew paint. Proper flashing and sealing shall be done on skirt
where insulation and subsequent tetal finish terminates as given in Drg No. 15,

Exchanger Insulation

Eﬁchan_-gm shills except for charnels and channel covers shall be insulated and weather
proofed as specif] edforvessels.

Exchanger channéls and channel covers including flange bolting shall be insulated with
removable aluminium covers lined with insulation slabs of required thickness.

Machinery

In general, removable atuminium boxes lined with slab jnsulation of required thickness shall
bé ised for insulation of machinery after giving a-coat of anticorrosive paint. The contractor
shall submit details of individual pieces of equipment depending on the.nature of items to be
insulated fo the Engineer-in Charge of site for apptoval,

Apphication — Piping
Gencral

Insulation shall be applied on aﬁer ensuring thit piping to be insulated 4s properly installed,
supported and tested. Refer Drg No. 04 for application.of insutation.

Horizonital Piping

a Piping sutface shall bscleaned of loose rust; mill scale, grease, dust.orany other foreipn
contaminants. Surface preparation shall bé dong inaccordance with ¢glause 5.1, 1.

b. The insulation shall _-Be-appl_ie‘d to pipes in half round sections in Teasonably handy sizes.

Where itisulation thickness requtred i5 preater than S0mm or that the metal temp. is below
() 40°C, ‘multifayer construction -shall be followed with all ‘the joinis staggered in
‘successive layers.

c. The inner fayer of msulanon shall be bonded ‘to the piping with applicable adhesive.
Subgsequent layers of insulation shall be bonded 1o the preceding layers with the ahove
adhesive, Joint séaler shall be apphed to the ends and edges of all sections for sealing all
fongitullinal and cirenimferential joints. Adhesive shall be applied évenly and the hatf
sections shall be closely butted to each other both longitudinally and cireumferentially.

d. Al the insutation lavers except the final shall be secured in position by metallic bands at
-an interval of 225mm, while the final layer shall first be secured with G.1. wire netting and
then with metallic bands at an imerval of 225mm. Bands shall be staggered on successive
layers.

e. Insulation of piping shali be stopped short of flanges 1o allow for withdrawal of bolts. Fer
fittings; the insulation shall be-completed by applying dut segments of the same insulation
sections usad for pipes.
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f.  Any cricks of irregularities in the ‘external surface of msubation sections shall be fitled up
by applicable filler material, as desctibed unider clause 4.5.

g. For lotig run of pipes, the ends of insulation sections shall be sealed off at 12m intervals
and vapour barrier carried down upto the metal surface.

h. Contraction joints:shall be provided at an interval of 6.0m unless otherwise specified as
per Clause 5.1.5.

5123 Vapour Barrier
Vapour barrier shall be applied over the insulation a5 outlingd in Clause 5,1.3.
5124 Metat Sheet Finishing

Vapour batrier (aﬂer it has. dried) shall be protected by cladding it with specified Ataminium
shecting. Al joints between adjacent aluminium sheets shall be staggered and grooved with a
minimum overlap of 25mm, ‘and suitably sealed with-approved sealer: The longitudinal joints
shall have single grooves while the circumferential joints shall have two grooves. Aluminium
or 6.1 bands/clips at-an interval of 425mm shall be used to secure. the aluminium claddmg in
position. Self tapping scréws shall not be used.

For plpes, vessels and equipments Tying'in a- corrosive environment where Sulphur Dioxide is
likely to be present, stainltess steel bands/clips spaced at invervals of 425mm shatl be used to
secure the aluminium cladding it position. :

5.12.5 Verii‘cal"P'iping

Insulation, vapour barrier :and metal sheet finishing shall be performed a5 specified for
horizental piping. Contraction Jomts shall be provided in accordance with clanse 5.1.5..

Insulation supportispacer rings shall be provided at an intervat of 4.0m.{if other msulatmn
supports are not already existing on the pipe) as shown in Drg No. 05..

5126 Pipo-Supports & Hangers.

In alt the supporting arrangements of both horizontal and vertical piping, dry hard wood pipe
suppott bearing blocks coated with fire retardanit paint/mastic or PUF, as applicable, shall be
used. Metalcradles, metal pipe supports and hangers. shall be attached fo outside of the pipe
support bearing blocks and nst directly to: bore: pipe. Provision shall: be made-to prevent
seepage of water into the insulation from pipe hangers.

5127 Flanges & Valves

Remdgvable covers shall be prcwded over all flariges and valves. Irsuldtion. shall be

performed as per ihe details givenin Drg 7 & 8. Loose fill mineral wool backed up by stab

insulation of thickngss equal to that an adjacent pipe shall be applied. Aluminium covers over

the valves and flanges shall be fitted with quick release clips. This application shatl bie

proposed for gach-case. by the insulation contractor and approved by the Engmeer—m-Charge i
. o

5.12.8 Refrigerant Trace_:d L.mes

a. The lines to be refrigerant traced shall be given in the line schedule and also shall be given
in layout drawings and isbmetrics.
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b. When lines are traced with one or more tracers, insulation shall be of sufficient size Lo
house the assembly without distortion ‘'or damage to the ingulation.

¢. The refrigerant iraced assemblies shall be first wrapped with, specified wire netting, thus
ensuring tracer pipe weadring tightly against the line refrigerant — traced.

d. -Apphcam}n of insulation.shall be exactly the same as for piping described carlior and as
given in Drg. No. 13., :

¢ -Appl teation of vapour barrier and cladding with aluminium sheet shall also be samo as for
piping described earlicr,

APPLICATION OF INSULATION ON PIPING, VESSELS & EQUIPMENT IN DUAL
TEMPERATURE SERVICE (HOT/COLD)

PUF/PIR shall be insulation material for dual temperature séevice for the temperature range as
spcclf'icd in clause 3.2, Appllca’uon of the same shall be in accordance with the procedure laid
down in tlause 5.0, for piping vessels and equipment, as applicable. -Other forms of
insulation materials may be used if specified in the ‘JOB-SPECIFICATIONS®.

COLD INSULATION OF PIPING LOCATED AT OR BELOW GROUND LEVEL
AND WHERE THERE IS A LIKELYHOOD OF FOOT TRAFFIC

Material of insulation shiall be preformed scctions of Polyurethane, as indicated in clause 3.3,

pr()cedure 5pec1ﬁcd in: clause 5.0, for plpmg, vesscls and oqulpmcnt a8 apphcab]e exceptthat'
instead. of providing aluminium -cladding over the final layer-of vapour barrier, the procedurs
Taid down in clause7.3 shall be adopted.

Bituminized self finishing roofi ing felt shall be. Wrappcd over the final layer of vapour barricr
afigi it has Fally dried, with an overlap of minimum. 50mm. both on longitudinal -and
circunfercntial joints.

The toofing felt shall be socured with the specified galvanized iron wire netting, laced with 20
SWG palvanized iron wire..

3mm thick Bitunten Einulsion mastic shall be applied for water and weather pr,opﬁng_.

bitumien based alummlum_p_amt '
SAFETY

The inswlation contractor shall provide adequate protective appliances like hand -gloves,

masks; glasses ‘ofc. 1o the workmon carrying oul the: insulation waork, to protect.them from
inhaling and touching insulation dust and fibres, :

GUARANTEE

The insulation contractor shall submit along with the tender, authomtic test certificates
confirting that. the insulation materials offered conform te the reguirements of this
specification and the Standards mentioned therein, Any deviations shall be cloarly stated.

The insulation contractor shall guarantee the following :
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The insulation and ancillary materials are new-and unused and conform to the Standards
mentioned in the Specification.

The operating thermal conductivity shall be as specified.

The workmanship in exdcution of the insulation works shall be in accordance with sound
enginecring practice.

ATTACHMENT DRAWINGS
__S.No. ___ Description Drawing
1 Vertical Vessels- Cold “insulation with. Alum;mum DRAWING, No. 0]
cladding on shell, top and bottom heads
2 ‘Horizontal Vessels- Cold insulation with Alummlum DR;&'W_ING;NO’. 02
cladding
3 Cold insulation for Spherical Vessels DRAWING. No. 03
4, “Typical Cold insulation for Horizontal Pipes DRAWING. No, 04
5. | ‘Insulation Supports.for Vertical Plpes DRAWING. No. 05
0. Method of Insulating feet of Vessels ‘DRAWING. No. 06
7. “Typical Cold Inswlation for Flanged Joints DRAWING. No. 07
8. Typical Cold Insulation for Valves "DRAWING. No. 08
9. ‘Cald nsulation for Manholes DRAWING. No. 09
10. | Multilayer Disulation. -Centraction Joint- Horizontal | DRAWING; No. 10.]
Vessels & Piping e
11, 'Smgle layer Insulation Cantractlon .Jr::mt— Horlzontal DRAWING No: 10.2
. Vessels & Piping y '
12. | Contraction Joiat-Mechanical Expansion _DRAWING: No. 10.3
_13. | Contraction Joint- Vertical Vessels & Piping DRAWING. No. 104
14, | Supports for Block Tnsulation _ | DRAWING. No. 11.1
15. Clips on Heads and inside of Skirt for Block Insulation | DRAWING. No: 11,2
16.. | Details of Spacer Ring .  |'DRAWING.No. 12|
17. | Refrigerant Tracing Insulation DRAWING. No. 13
18. Method of Lagging Flanged Joints of Vessels 'DRAWING. No. 4.1
. & 14.2:
19. Method of Insulating Vessel Skirt (Alternative for Half | DRAWING. No. 15
of Full Tnsuliition of Skirt) "
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== =] gy |SELDETALL-AT Y/
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I8 lpa W trs, |l AZ5MM
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T | _# CORRUGATIONE | 430MM
e | T
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| EXPANSION JOINT AT 1 It
EACH SUPPORT. I ‘ /\Imf
i
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. i
L X-150MM
L /7 10°GA, WIRE GIRDLE
3 —R-300MMSQPITCLE
4xTNSUL, THK..
: Y . 8
T R1-300MM . o
MAXIMUM L2 OR'S LOGPS OF
S 10 G.A. WIRE
. AROUND NOZZLE

B~ BLOCK INSULATION
13- LOOSE MINERAL FIBRE

b LAP SEALLR
M - WIRE MESH-LACE EDGES WITIT

16 LA, WIRE

Nt - WEATHER PROOFING

N2.- WEATHER PROOFING

Rl ~-BANDS AT 225MM

R~ BAND

§ + §0.G.A. WIRE TIES TO BE USRD FOR
VESSEL SUBIECT TOTIEAT DEFROSTING

T+ ANGLE RING SUPPORT & LUGS SEE
SEE DRAWING NO-11. TON'SHT.28 OF 32

X CLIPS. SEE DRAWING NO-14.2
DN SHET, 28 OF 32 :

‘VE"RTICKL VESSELS- COLD INSULATION WITH ALUMINIUM

sat L

o>

CLADDING ON SHELL TOP & BOTTOM HEADS

DRAWING NO. - 01
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02 VESSELS 16000 2 & OVER
PROVIDE 4MM BAR SGPPOIRT

RIT00MIM MAX: WIDTH O BL EQUAL TO BLOCK
CENTRES AT y- RIBANDSAT 225MM THICKNERS LES§.12 Wbl
CIRCIMFERENTIALY N
RAND / r® Ny
7 Ciry
Vil 1 T
i)
' Nz
M [
TR ]

|
I

|
¥

B2-100MRA MAX ~—1L

X-T00MM 50
BITCH

N-200vit

FOR 5B N1, N2 R1. B2 & IRERFR SHT. 170 33

HORIZONTAL VESSELS - COLD INSULATION WITH AL
DRAWING NO.-02
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INSULATION SHAPEDTO FIT
CURYATURE OF SPHERR

GLASY CLIIH MASTIC IO MAX
FIRST A5 SPECHIED {
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1.5 THA M S, RODRUNG 150 DIA -
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2
A

5
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>
7
7

7
1

SPHERE SURTACE PRIMED
WITH SPECIFIED PRIMER

TUERING
CLADDING . / B KDS 0N 300 MiAX CENTRES
; A e ¥ ATEQUATOR
 SHAPED TNSULATIGN
ZYESSEL PRIMER WITH
-PRIMIR. A SPECIFIED

JRSES S i mamimeen | i

SUPPORT ANGLE /
{REFLR j-13-9054)

B1ASS CLOTILMASTIC FTRNISH

i =t e e e
: -

BARDS ON-300 MAX CENTRES AT
EOUATOR ROTTOM TALF GNLY:

GREATRRTIAN 12 METRES DIA . T L poviom s
et e LESSTHAN [2METRESDIA
o ELEVATION VIEW
FIG.3-1 MULTILAYER APPLICATION

1 BPHRREANSULATION

FiISH A8 SPECIFIED, GLASS CLOTHMASTIC

ARDTIONAL LAYER

BPUERE SHELL
OF FINISI] )

SPHERE BHETL

SEQUATOR LINE . TWIRE NETTING

S0 MIN

GLASS CLOTHMASEIC FINISH / .
AR SPECIFIED FOR SFHERE Bk

_EXPANSIONJT.

SUPPORT ANGLE
(REFTR 7-13-0033)
LEG IMSULATION ANGHE " : :

‘CR FLATE SUPPORT

FLATFINISI 7
TG SUPPORT ADDITIONAL LAYLR OF FINISH
FIG:3:2 LEG INSULATION DETAIL 00 MIN. WIDTH FIG.3-3 INSULATION DETAIL

NEAR SUPPORT ANGLE

N FOR DETATLS OF INSUEATION SUPPORTS REFER STD, NO; 4-13-0034

. e

COLD INSULATION FOR SPRERICAI VESSELS

DRAWING NO.-03
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‘BANDS:AT 425 MM INTERVALS 7

VAPOUR BARRIER
BANDSAT 225 MM INTERVALS

ANTLCORROSIVEFPRIMERFOR,
CARBON/ LOW ALLOY STEEL PIPES
AND ALDMINIUM FOIL - FOR:
‘STATNLESS STRAL PIPHS

J INSULA TION BLOCKS

-/ TOINT BEALANT FoR
INNERLATERS (SHALL
F AR SPECIEIED)

Multilaver Insulation with Prefored Blocks:

TYPICAL COLD INSULATION ON HORIZONTAL PIPE

8
DRAWING NO.-04
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LECENL:
A BIMENKIONS TO MATCH DD,

5 INSULATION TIHCK MESS

|
1
o . | —
7 ! /h ; SUPPORT RING
/ I . CLADDING
/ ! DETAIL - A _

't / l MRTALLIC BAND ~ CLADDING
/ / b B e ——.
- :% BAND

i A MILL BOARD
A vl i
| . (SPACING OF SUFTORTRINGS) N/
i MTIYE |
| i) . . n w RIVET
' _ . =}
] . _x | SPACER RING
Ee (FORDETANS REFER DRG,NO-12).
! ‘DETAIL <A
| INSULATION SUPPORT FOR
" NVERTICAL PIPING
S
L)
=l g
Sigi 'E’al :
- s | i . . 5. 0L 6KAM
i B3 o] -
) 3 A
' \ s TuLon
.'r"T!'J—'_
"HOLE FOR & MM ol -
= © BOLT& NUT ;“wl
= —-i-—l—- -

OF PIPE OR 0.3 (3F VESSEL

T

TR

SUPPORT RING FOR VERTICAL INSULATED PIPING

DRAWING NO.-05
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—i.-
]
|

VISSEL

\ VAPOUR SEAL COMPOSITION,

REINFORCED WITH GLASS CLOTH

SUPPDRTING BEAM

B TR RN MO T

T ETETOTTITTETTTETIIEE O]

ik
7

I STPPORTING BEAM

NOTE : ALL CORNERS MUST BE ROUNDAED: MINIMUM RADIUS 25 MM,

END OF INSTLATION
SFALED '

. INSULATION CARRIED-
QOVER FOOT

ty=THICKNESS OF VESSEL INSULATION N _
1=t 1= 100 MM WHERE 15,18 BRTWEEN 100 MM &.1235 MM,

'METHOD OF INSULATING FEET OF VESSELS

DRAWING NO.-06
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p = INSULATION HIICKNESS
OF PIPE

LMM+25 tp

REMOVABLE
CLADDING

LMM

VAPOUIR'
BARRIER

LMM 425

LOOSE MINERAL FIBRE/
s ’/’ Al MINERAL WCOL

BARRIER, -
. JBAND

N\ BITUMENISED FELTY
CAULKING MATERIAL

PR S S Y SEN I S L— " ST | 5 R g R et e e e et d

£

1p =~ THICKNESS OF LAGGING PIPE
tr= THICKNESS OF LAGGING FLANGE
=100 MM WILERE ty »100MM -

tf =1y 'WHERE-tp_-cI'UGMM

TYPICAL COLD INSULATION FOR FLANGED JOINT

DRAWING NO.-07
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CAULKING.

VAPOUR

BARRIER

: L

e e o et

VAPOUR BARRILR

.REMOVABLE C’LA‘DDFNG

BITUMENISEDR FELT/
A CAULKING MATERIAL

‘{‘tp - INSULATION 111K,
OF PIPE

BOLT LENGTIIH 25MM

150 ]

NOTHS:

\ T ODSE MINERAL FIBREF

MINERAL WOOL

1. BUITABLE FLASHING TOBE PROVIDED TO RESULTY IN EFFECTIVE VAPGUR BARRIHK

2. T1IE. INI)TJLA TION GF: VALVF SHALL BEOF SUCILDESIGN: THAT [NCAN BEREMOVED.
WITHOUT DISTURBING THE ADTACENT PIPE INEULATION,

TYPICAL COLD INSULATION FOR VALVES

ar

DRAWING NO.-08
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SUITARLE FASHING TOBE P]i‘OV]DED

BITUMENISED FELTY
CAULKING MATERIAL

)

e
-

1

?’/’

VAPOUR BARRIER,

BOLT-LENGTH
+25MM

.

INTEGKAL MANHOLE COVER
[\ BUILT UPFROM SECTIONS

LOOSE MINER AL FIBRE/, &’ B o

© MINERAIL WOOL

GLUED TOGETHER TQF
FACILITATE REMOVALITHYE

COVEK MUST NOT BESTUCK.
TO VESSEL INSUL,

7

. REMOVABLE CLADLDING

N " & :?

S
QY

y A N 7S S NN P

NGALL CORNERS. ROUNDED
TO MIN25-MMRAD,

tp. = THICKNESS OF LAGGING IN VESSELS Te = ‘ph 25 MM WHERE 155125 MM :
L . e e WHERE SRET . i 2 /
t; = THICKNESS OF LAGGING IN TLANGES fg= 100 MM WHERE tp 15 RETWEEN 100 MM 4& 125 MM
; Ip= pWHERE I <100.MM

DRAWING NO.-09
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METALLIC CLADDING

. _BUTYL. RUBETR

VAPOUR BARRIER

QR PUFRTIR fJNL_‘r_" \ ALUMINIUM FOIL TAPT,

SPACER - FOR

DISPENSED

) DISPENSTT PUFPREFORMED
-PUF ONLY

J/FUT OR PIR OR CELLULAR GLASS

E RS B S LY

MINERAL w.:'xajucmséw@ommR'rL.GI.A'ss' a :...___...--'>'=7-5MM ; \ PREFORMED INSULATION.
MULTILAYER INSULATION

CONTRACTION JOINT - HORIZONTAL VESSELS & PIPING

DRAWING NO.-10.1

METALLICCLADDING

__BUTYL RUBBER

ALUMINIUMEOL. TAPT:

SPACER = FOR DISPENSED | s | PREFORMED INSULATION

PUF ONLY
'DISPENSET PUEBREFOEMED MINER AL WOOLAGLASSWUNLIFIBRE GLASS

PUF O PIR OR CELGULAR GLASS

SINGLE LAYER INSULATION
C(_)NTRACTION JOINT —HORIZONTAL VESSELS & PIPING

DRAWING NO.-10.2

o
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~WEATHERPROOFING CLADDING

. LODSE MINERAL TBRE/MINERAL WOOL

©INSULATION

BANDY

(7 // | i

\\\\\\ W\\\\\\\\\\\ Jo'!N'r SEALANT
i RS 7
Q\\\\\\\\\\\\ e B R

- ‘--'\\\\\\

&\\“\\\\\\\--I-ﬁ o R EANNSNA
Y ///// G,

\\\\\\\\\\ \ e
| ;_é%///// T / (4
\ . BITUMERISED FELTY
BANDS WITH REMOVARIECLAMPS. .CAUL-K!NG MATERTAL

CONTRACTION JOINT ~ MECHANICAL EXPANSION

" DRAWING NO-10.3

“WEATHERPROGEING
CLADLING
RLOCE INSULATION

TFARGENIBINE
VESSELWALL

LOOSE MINERAL, FIRRE/
MINERAL WOOL.

. —

WENTHERPROOFING'

OVERLAT:

\ | CLADDING
ANGLERING SUEPORT ] 7 .

NOCONNECTIGN RETWEEN SHEGT TOALLOW FOR CONTRACTION
TROVIDE SIMTLAR CONTRACTION JOINT AT EACH SUPPORT

CONTRACTION JOINT —'-V.ERTIC*AL?VESSELM PIPING

DRAWING NO.-10.4
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@y

2125 MM SPACING

GUTSIDE OF VESSEL

TOP TANGENT LINE

HNOMINAL BLOCE INSULATION 11TICKNESS
BANWD

6MM ANGLE RING [WELD ENDY) DO NOT WELD TOLUGS - T

it

.8 U MM PLATE LUGE 900 MM CENTRES (MINIMUM (F 334 T

WELD BOTH SIDE

{OR LESS)

L AR NNINANNNNRN

SUPPORTS.FOR BLOCK INSULATION
" DRAWING NO.-11.1

DUTSIDE OF HIEAL OR INSIDE OF SKIRT

s —1- # 10 GA, WIRE 78 MM LONG OR 12 MM OR § MM $0, BLANK NUT - §
_ WELD

CLIPS ON HEADS AND INSIDE SKIRT FOR BLOCK INSULATION
DRAWING NO-11.2
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DETAIL-R

25 %3 MM MILD STEEL FLAT

SPACHRRING —
3THK @

JEEMILL,/
BOARD,

ANSULATION THEK.

DETAIL- A

CTRCUMFERENTIAL DISTANCE .
NOT MORE THAN 306mm

ANSULATION THICKNESS

MINIMUM 3 STAYS
_TGBEPROVIDEDR

— CERAMIC FIBRICF)
MILL ROARD.

RIVIT SV

=5 MM:-MILD §TEEL RIVET
_r./‘ # SHLETS.OF m’/_ T -

N\

- ATHK CF 1] #CEMILLBOARD
"o WIL1L BOARD { /

"LESS MILL, BOARD
THICKNFSS

|

b LFCLOTH

RSN

3 /-'!z: SIAPEEFLUG

3 MM THE.., 3 NOB
INTERPOSED

66 MACHINE BOLT

DETAIL-B DETAIL - A

DETAIL OF SPACER RING

DRAWING NO.-12

M\\
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X,

... REFRIGERANT TRACING INSULATION

J’ﬁ,‘,".ii S o
© DRAWING NO-13

(Bidder’s Initial & Seal}



SELF ADHESIVE TATE

VESSEL OR PIPE.

BANDS

Q&Z&\\\\\\\

a&\\s\\‘&\\\\‘?

| LUO&E MINERAL FIBREMINERAL WQOL

INSU]_,AT!(.}N

L MIN Y 2MM

% A /A N ,
DRAWING NO.-14.1

ALL CORNERS ROUNIED TO

v 25MM MINIMUM RADIUS

MUST BE-SECURED WITIH BANDS

FLANGES LAGGING N SECTIONYMUST  VAPOUR BEAL
NOTSTICK TO VESSE] TLAGGING BUT

CUMPOSITION REINE,
WITH G1LABS CLOTH)

K Al

: MM MIN: _7% 25 MM Tt 25 MM
FILLED BY. BLOWN BITUMEN/

MIXED WITHT.QOQSEPLE

I
‘VESSEL

5777445 // 2 //A\

Tp= THICKNESS OF LAGOTNG ON PIEE O VESSEL STIELL, PLATE AND END FLATE
Tf = THICKNESS OF LAGGING ON PIPE FLANGE OR VESSEL FLANGE

T Tp <25 MM WITERE Tpe= 125 MM _
Tf = 100 MM WHLRE Tp 1S BETWEEN 100 & 125 MM
Tf =T WHERE Tp <=1G0MM

DRAWING NO.-14.2

METHOD OF LAGGING FLANGED JOINTS OF VESSEL
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~

VESSEL

. ARSPACE SEALED GFY WITIE
. METAL SHEET WELDED IN

=

v
AE

VI8 ITEIO TR OIIIIIIEID,

LTS,

WABOURSEAL COMPOSITION
A7 REINFORCEI WITH GLASS CLOTH:

BRIRT o]

NTITITIII7 77777 7T LT TZ

ZZIZZZ77

NN,

WIS

FLASHING: WITH
VAPOIR BARRIGK

IO NTITI T NN

“THICKNESS A5 SPECIFIEL
INPIPE

73 KA
1

“WOOD BLOCKS TO RE COATED ALL OVER WiTH ADIESIVE BEFGRE ASSENBLY
T, = THICKNESS OF VESSEL INSULATION

NOTE - ALL CORNERS MUST BEROUNDED MINIMUM-RADIVS 25 MM

METHOD OF INSULATING VESSEL SKIRT

{ALTERNATIVE FOR HALF OR FULL INSULATION OF SKIRT)

DRAWING NO.-15
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ANNEXURE ~ |

Undertaking Regarding Blacklisting #

{to be submitted in the bidders Letter head)

With reference to NIT No. dt. __ of Ramagundam Fertilizers and Chemicals Limited,
Ramagundam for at RFCL Ramagundam site I/We _ S/o. Shri R/o
Authorized Representative of (the institution)

do hereby affirm and declare as under:

i.  That our Institution/sister concern etc. has not been blacklisted or put on holiday by Any Institutional
Agency/Government Department/Public Sector Undertaking.
ii. That no other Institution/Sister Concern/Associates belongs to the same group are
participating/submitting the Tender for the job. '
iii.  Thatthe information furnished by me/us in respect of above Tender is true and correct and nothing has
been concealed. In case of any information is found to be false and incorrect at any stage, RFCL shall be
fully competent to take the necessary action deemed fit.

Certified that the contents of the above paras are true and correct to the best of my knowledge and belief and
nothing has heen concealed therein. Verified at on this day of 2024,

Seal & Signature of the Bidder
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Annexure-X

SECURITY DEPOSIT-CUM-PERFORMANCE BANK GUARANTEE FORMAT

(To be prepared on Stamp paper of Rs.500 issued in the name of Bank)

This  BANK GUARANTEE No, made this day
of between a bank incorporated and having its
registered office at {hereinafter called BANK) which expression shall unless

repughant to the context or contrary to the meaning thereof include its successors and assigns on the one part
and RAMAGUNDAM FERTILIZERS AND CHEMICALS LIMITED a Company registered in India under Companies Act,
2013 and having its registered office at Ramagundam Fertilizers and Chemicals Limited {(RFCL), Scope Complex,
7 Institutional Area, Lodhi Road, New Delhi - 110003 India to the context or contrary to the meaning thereof
‘include its successors and assigns on the other part.

WHEREAS in pursuance to the agreement dated (hereinafter called CONTRACT) entered
into between RAMAGUNDAM FERTILIZERS AND CHEMICALS LIMITED {hereinafter called OWNER and
a Company incorporated in
(hereinafter called CONTRACTOR) which expression shall unless repugnant to the context or contrary to the
meaning thereof include its successors and assigns, for supply of as envisaged
in the Contract, Contractor has to submit a Security Deposit-cum-Performance Bank Guarantee for
Rs.

s

CONTRACTOR accordingly agrees to furnish the Security cum performance Bank Guarantee as hereinafter
contained towards fulfilment of all of its obligations under the contract.

NOW THIS DEED WITNESSES AS FOLLOWS:

The decision of the Owner as to whether the terms and conditions of this Security Deposit-cum-Performance
Bank Guarantee have been observed or not shall be final and binding on the BANK. in any case, however the
Bank's responsibility under this Security Deposit-cum-Performance Bank Guarantee is limited to Rs.

1. In pursuance of the Contract, the Bank hereby guarantees as a direct responsibility to OWNER that the
BANK is holding the amount of Rs. at Owner's disposal
and hereby promises and shall be bound to pay to OWNER, forthwith at Owner's written notice stating
that the contractor has failed to fulfil its obligations under the contract for reasons for which contractor
is liable and without any protest or demur and without recourse to contractor and without asking for
any reasons as to whether the amount if lawfully asked for by Owner or not, the entire amount or the
portion thereof as mentioned by Owner in the notice.

2. Thas Security Deposit-cum-Performance Bank Guarantee shall be valid for an initial period of

months from the date of this Bank Guarantee No.

‘imdated : __given by the Bank to Owner become effective. Upon expiry of ____months from
the issuance of Commlssmnmg / erection /. completion certificate according to terms of contract the
Secur:ty Deposit-cum-Performance Bank Guarantee shall become null and void.

3. This Security Deposit-cum-Perfarmance Bank Guarantee shall be in addition to and shall not affect or be
affected by any other security now or hereafter held by Owner on account of money hereby intended
to secure and Owner at its d|scret|0n and without any.further consent from the Bank, and without
affecting its rights against the Bank, may compound with, give time or other indulgence to or make any
other arrangement with Contractor and nothing done or omitted to be done by Owner in pursuance of
any authority or permission contained in this guarantee, shall effect discharge of the liability of the Bank.
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Dated

UNLESS PREVIOUSLY CANCELLED BY THE OWNER, this Security Deposit-cum-Performance Bank
Guarantee will remain in force initially up to
months from  the effective date  of Bank Guarantee No. dated

given by the Bank to the Owner and subject to provisions of paragraph 2 above will
stand automatically cancelled on the expiry of the said period. Unless demand or claim under this Bank

Guarantee is made on Bank in writing within three months from the date of expiry of this Bank

Guarantee, all the rights of Owner against the Bank shall be forfeited, and Bank shall be relieved and

discharged from all the liabilities hereunder. :

Any notice by way of request, demand or otherwise hereunder may be sent by post to the Bank,

addressed as aforesaid, and if sent by post, it shall be deemed to have been given at the time when it

would be delivered in due course of post, and in proving such notice, when given by post, it shall be
sufficient to prove that the envelope containing the notice was posted and a certificate, signed by an
officer of the owners, to the effect that the envelope was so posted, shall be conclusive.

The Security Deposit-cum-Performance Bank Guarantee is to be returned to the Bank after its expiry in

terms of Paragraph 4 above. : _

The Bank declares that it has the power to issue this guarantee and the undersigned have full power to

do so.

The last date of claim under this Security Deposit-cum-Performance Bank Guarantee shall be

(date of expiry + 3 months).

this day of 2024

{Indicate the Name of the Bank with stamp)

\
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Annexure-X|

Performa for Indemnity Bond

(To be prepared on Stamp paper of Rs.500 at the time of before taken RFCL material outside RFCL-Plant)

This DEED OF INDEMNITY made between M/s ... e rrererereee e erarans ....having its registered office at

e ..and place of business at... (heremafter called The Contractor’), which expression
shall mclude its successor and assigns of the one part and M/s RAMAGUNDAM FERTILIZERS AND CHEMICALS
LIMITED , a company incorporated under the Indian Companies Act, 2013 and having its registered Office at
Ramagundam Fertilizers and Chemicals Limited (RFCL), Scope Complex, 7 Institutional Area, Lodhi Road, New
Delhi - 110003 India, India (hereinunder called 'the Owner') which expression shall include its successors and
assigns of the other part

WHEREAS the Owner has placed a Work Order NO. .......o..cocemnrnnrerrennrinnnn. 0N the CONLractor for ... wounn...and
whereas one of the conditions of the said Contract, is that the Owner will supply to the contractor free issue
Material for....cvnvcrin e As specified in the said Contract for the purpose of .................

....................... and WHEREAS the Owner has agreed to send the said Free issue Material in the terms of the said
Contract upon the terms that the Contractor should enter into covenants hereinafter contained.

NOWTHIS DEED WITNESSETH AS FOLLOWS

In pursuance of the said agreement and in consideration of the promises the Contractor hereby permits and
acknowledges that the Contractor holds and shall always hold the said Free Issue Materials (which will from time
to time be sent by the Owner to the Contractor) under the said contract, in trust for to the order of and on
account of the Owner.

The Contractor hereby assumes full responsibilities for the said Free Issue Materials shall keep the said Free
Issue Materials free of charge to the Owner in the safe place and in good condition.

The Contractor hereby agrees to indemnify and keep the Owner indemnified at all times hereafter against all
claims, demands, proceedings, losses, damages, costs charges and expenses which may be or bfought against
the owner of which the Owner may suffer or incur by reason of any loss or damage to the Contractor or its
employees caused by the default or negligence of the Contractor or its employees or agent and/or by reasons
of breach by the Contractor or its covenants obtained in clause 1 and/or clause 2 hereof.

The Contractor agrees that the FIM shall be used only for purpose intended by the Owner.

NOTWITHSTANDING anything stated herein above, Contractor's liabilities under this Guarantee is restricted to
RSt {RS.coircvermcnrenennrisinenene, ONlY) @and it will remain in fOrce tillumeerr e unless an action to enforce
claim under the guarantee is fl|Ed agamst Contractor before the aforesaid date all Owner's rights under the said
guarantee shall be forfeited and Contractor shall be relieved and discharged from all the liabilities thereunder.

Dated:

e
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Annexure-Xll

FORM OF CONTRACT

(On non-judicial stamp paper of Rs. 200)

THIS CONTRACT made at RAMAGUNDAM (Telangana) on the ------- day of e BETWEEN
RAMAGUNDAM FERTILIZERS AND CHEMICALS LIMITED, registered in India under the Indian Companies Act
2013, having its registered office at Ramagundam Fertilizers and Chemicals Limited {RFCL), Scope Complex, 7
Institutional Area, Lodhi Road, New Delhi - 110003 india (hereinafter referred to as the "Owner" which
expression shall include its successors and assigns) of the ONE PART

AND

carrying on business in sole proprietor/partnership/company etc.
under the name and style of - , having its office at
(hereinafter referred to as the "Contractor" which expression shall include
his/their executors, representatives and permitted assigns/ successors) of the OTHER PART.

WHEREAS the owner is desirous of executing certain works more specifically mentioned and described in the
Work Order No. Dated for and WHEREAS the contractor has agreed to execute the work
as specified in the Tender Documents/ Work Order referred to above.

NOW, THEREFORE, THIS CONTRACT WITNESSETH AS FOLLOWS:
ARTICLE-I

1.1 CONTRACT DOCUMENTS:
The foliowing documents shall constitute the contract documents, namely:
a) This agreement of contract; '

b) NiT/Tender documents;
~ c) Acceptance of Tender;
d) Letter of Intent dated «---s---r :
e) Work Order dated -----—-- ;and
f) Further amendments, if any.

A copy of each tender document is annexed hereto and the said copies have been collectively marked Annexure-
l.

ARTICLE-2

2.1 WORK-TO BE PERFORMED
In consideration of the payments to be made to the contractor as hereinafter provided, he shall, with due
care, promptness, accuracy execute the work in accordance with the Notice Inviting Tenders, Special Terms
& conditions of Contract, Work Order and Letter of Intent.

~

3.1 COMPLETION PERIOD
The contract work shall be duly"completediﬂ,all respect and handed over to . within stipulated time
schedule from the date of issue of Letter of Intent. The'time mentioned herein shall be the essence of the
contract.

\ .
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ARTICLE-4

4,1 JURISDICTION
Notwithstanding any other Court or Courts having jurisdiction to decide the question(s) forming subject
matter of a suit, any and all actions and proceedings arising out of or relating to the contract (including any
arbitration in terms thereof) shall {ie only in the court of a competent civil jurisdiction in this behalf at
peddapalli district of Telangana {where this.contract has been signed on behalf of the owner) and only the
said Court(s) shall have jurisdiction to entertain and try such action(s} and/or proceeding(s) to the exclusion
of all other courts.

ARTICLE-5
‘5.1 ENTIRE CONTRACT ‘
The contract documents mentioned in Article-1 hereof embody the entire contract between the parties. The
parties declare that in entering into this contract they do not rely upon any previous representation whether
expressed or implied and whether written or oral, or any inducement, understanding or agreement and all
prior negotiations, representations, contract and/or agreements and understanding are hereby cancelled.

| ARTICLE-6
6.1 NOTICE

Subjectto any provisions in the contract documents to the contrary, any notice or order or communications
sought to be served by the contractor on the owner with reference to the contract shall be deemed to have
been sufficiently served upon the owner (notwithstanding any enabling provisions under any law to the
contrary) only if delivered by hand or by Registered acknowledgement due post to the engineer-in-charge as
defined in the general conditions of contract.

Without prejudice to an\} other mode of service provided for in the contract documents or otherwise
available to the owner any notice, order or other communications sought to be served by the owner on the
contractor with reference to the contract, shall be deemed to have been sufficiently served if delivered by
hand or through registered acknowledgement due to the principal office of the contractor at his/their
address mentioned on page No.1.
ARTICLE-7
7.1 WAIVER
No failure or delay by the owner in enforcing any right or remedy in terms of the contract or any obligations
or liability of the contractor in terms thereof shall be deemed to be a waiver of such right, remedy, obligation
or liability as the case may be, by the owner and notwithstanding such failure or delay, the owner shall be
entitled at any time to enforce such right, remedy, obligations or liability, as the case may be.
ARTICLE-8
8.1 NON-ASSIGNABILITY
The contract and benefits and obligations thereof shall be strictly personal to the contractor and shall not
on any account be assignable or transferable by the contractor.

ARTICLE-9
9.1 DISPUTE RESOLUTION CLAUSE
Except where otherwise provided in the contract all matters, questions, disputes or differences (Dispute/s)
whatsoever, which shall at any time arise between/among the parties hereto, touching the construction,
meaning, operation or effect of the contract, or out of the matters relating to the contract or breach
thereof, or the respective ﬂgh% iabilities of the partles whethe%duwpﬁg or after completion of works or
whether before or after termination shall after written™ notlce by either party to the contract shall be
resolved / settled amicably through negotiation by the partles For the same, one party shall issue dispute
notice in this regard, to the other party. If the said dispute/s could not be settled amicably within 45 days
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~ from the date of receipt of dispute notice by other party, then, party/ies may refer the said dispute/s for
adjudication through Arbitration, as prescribed hereinafter.

On failure of amicable resolution/settlement as above, The dispute/s shall be referred / adjudicated
through Arbitration under / in accordance with “Arbitration Centre {Domestic and International), High
Court of Judicature at Hyderabad for the state of Telangana and the State of Andhra Pradesh Rules,2015"
as amended or modified or re-enacted from time to time. Where the said ruies are silent or in conflicts with
Indian Laws, same shall be governed by Arbitration & Conciliation Act 1996, as amended or modified or re-
enacted, from time to time.

The number of Arbitrator shall be three (3) in case of matter involving total amount of claims {without
considering claim of interest) more than Rs. 3 Crore, otherwise number or Arbitrator shall be one (1) i.e.
(Sole} Arbitrator.

The language of Arbitration shall be English.
The Governing Law Shall be Laws of India and dispute/s shall be adjudicated as per Indian Laws.

For the convenience of parties, the venue of Arbitration shall be as per above rules i.e. Arbitration Centre,
Hyderabad, However, The Seat of the Arbitration Shall be, Ramagundam, Peddapalli District, State of
Telangana. The courts at Ramagundam Peddapalll District, State of Telangana shall have exclusive
Jurisdiction. '

It is also agreed by and between the parties that in case a reference is made to the Sole Arbitrator / Arbitral
Tribunal for the purpose of resolving the dispute/s arising out of the contract by and between the parties
hereto, the Arbitrator or the Arbitral Tribunal shall not award interest on the awarded amount more than
the SBI MCLR Rate applicable to RFCL on the date of award of contract.

IN WITNESS WHEREOF the parties hereto executed this contract on.....ceieninnthe day of
............................... , 20 and shall come into force W.e. .

SIGNED AND DELIVERED FOR AND ON BEHALF OF

Ramagundam Fertilizers and Chemicals Limited Contractor
(With Rubber stamp) . (With Rubber stamp)
Withess Witness

1 1

2 2.
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Annexure XIII
(Undertaking for Statutory obl,igationS to be given in the letter head along with every Running Bill)
Certificate of Compliance
of
Statutory Provisions of Labour Laws

Certified that provisions of contract Labour (Regulations and Abolition Act-1970) and other relevant Laws as

mentioned below have been complied with towards the contract for

awarded
to M/s. having work order
No___ dated for which RA Bill
No has already been submitted for Rs. against which payment has been

made through Electronic Fund Transfer to the bank accounts of the employees and is as per Minimum wages
act, bonus and other laws and no complaint has been lodged till date by any contract employee of the above
contractor, who has paid wages and applicable statutory payments on account of EPF, ESI, Bonus, Leave
Payment for the month of

Maintained proper registers, records, documents and books and filed proper returns, forms and statement and
furnished necessary particulars 10 the relevant authorities. EPF and ESI Contributions for the above referred
month have been deposited with concerned authorities on or before due dates in respect of the manpower

deployed as mentioned in SI. No to of wage payment register.
1. Minimum Wages Act 1970, Factories Act-1948 &2013, Workman Compensation Act 1923.
2. Employee's Provident Fund & Miscellaneous Provision Act 1952
3. The Payment of Bonus Act — 1965
4. Any other Labour Law formed by State/ Ceniral Government from time to time and relevant to

the above contract. _
WE have gonesthrough the terms and conditions stipulate in the tender document and confirm to abide by the
same and not done or committed any act or entered into any transaction in violation of any statutory provisions.
No other charges would be payable by RFCL. ‘

{Signature & Seal of Authorized signatory
of the Agency/Contractor with seal)

Signature & Seal of
Authorised Signatory
of the Executing Department)

Verified by
Authorised Sighatory
(Signature & Seat of
T ‘ HR Department, RFCL) T, e

- ' -
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Check Sheet for bidder

Annexure XIV

Ref: RFCL/Site/Mech/2025/01/MANUAL TENDER/ARC_Insulation Date : 22/01/2025

Technical Check list for “Annuaf Rate Contract for Hot and Cold Insulation Jobs at RFCL Ramagundam for a
period of two years and three months extendable .”

Vendors Comment
» e | o pesse.
S.N . Description Requirement comment/reason if
as per NIT answer is not agreed
orNo
1 | Scope of work as per Annexure VI and SOR (Annexure XVI) Acceptance
2 | GTCC as per Annexure V ‘ Acceptance
3 | Integrity Pact Acceptance NA
4 | Terms and conditions of NIT including Scope of work Acceptance
5 | Uploading of Unpriced bid along with Technical Bid Required
6 | GST if applicable shall be paid by RFCL against GST Invoice. It | Acceptance
may further be noted that prime responsibility for assessment
in respect of GST rests with the contractor. Therefore lability of
RFCL is restricted to the extent of GST only i.e. excluding interest
or penalty if any. It must therefore be ensured by the contractor
himself that GST is deposited with appropriate authority in time
& manner as prescribed by the law.
7 | Income Tax & other Taxes on Contracts shall be paid by | Acceptance
Contractor '
8 | Minimum offer validity of 120 days - | Acceptance
9 | Whether registered as Micro/Small / Medium Enterprises under | Yes or No
MSMED Act 2006 promulgated by Govt. of India Vide
Notification dated 16.06.2006, .
It may also be confirmed that if the MSEs owned by | YesorNo
SC/ST/Women Entrepreneurs.
10 | The venue of arbitration proceedings shaII be at RFCL, | Acceptance
Ramagundam, Peddapally Dist. Telangana
11 | Jurisdiction of the Courts at Peddapally Dist. Telangana Acceptance
12 | The schedule of quoted rates shall remain firm during the | Acceptance
contract period including extension {if any}.
13 | Payment of Monthly RA Bills shall be released through Electronic | Acceptance
Fund Transfer {EFT) mode. '
14 | No Deviation to the Terms & Conditions of NIT is allowed. The No
offer with any condition / deviation is liable to be rejected at | deviation is
Sole aption of RFCL. However Vendor may offer comments, if | accepted
any.
15 | Upload scanned image of NIT documents duly signed by- the Yes or No
* | authorized signatory towards acceptance of all T&C of NIT. -

Sl
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Annexure-XV
Undertaking on Bidder’s Letter Head

(to be submitted in the bidders Letter head)

With reference to NIT No. dt. of Ramagundam Fertilizers and Chemicals Limited,

Ramagundam for at RFCL Ramagundam site I/We S/o. Shri R/o
Authorized Representative of (the institution)

do hereby undertake the following:

i I/We have read all the terms & conditions of the fender document and the Scope of work of the contract
and understood completely.

i, I/We have quoted the Rate for all SOR items, after considering all the spares, gas, consumables etc. that
will required for the execution of the said contract, all other overhead expenses and the statutory
deduction. '

iii. I/We have quoted the rates for all SOR items, considering all overheads and the statutery deduction.

We also undertake that, if any such discrepancies found in our price bid, our bid shall be treated as non-
responsive shall be rejected.

Signature of the Tenderer with stamp

Name

-
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Annexure — XVI

-8” NB PIPES

e

1. Supply and fixing- LRB MATTRESS/Pipe Section UPTO
1.1 Hot insulation thickness -25 mm for R
; " M 100
pipes up to 8“NB
. i i ick -40 fi
1.2 H.Ot |nsulat|021 thickness -40 mm for M2 100
pipes up to 8"NB
1.3 H'ot msulatlog thickness -50 mm for M2 1650
pipes up to 8"NB
1.4 H_ot msulatlor‘? thickness -75 mm for M2 700
pipes up to 8"NB
1.5 | Hotinsulation thickness -100 mm M2 50
for pipes up to 8”NB
2. Supply and fixing- LRB MATTRESS/Pipe Section above -8" NB PIPES
. insulati ick -50 f
2.1 H_ot insu atlon”thlc ness S0mmfor ., 3000
pipes above 8”NB . :
2.2 Hf}t msulatlon”thlckness -75 mm for M2 700
pipes above 8"NB
3. Supply and fixing- LRB MATTRESS FOR HOT INSULATION ON EQUIPMENTS
3.1 Hot insulation thickness -40 mm M2 80
3.2 Hot insulation thickness -50 mm M? 600
3.3 Hot insulation thickness -75 mm M? 300
3.4 Hot insulation thickness -100 mm M? 20
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I.V):: Vi
4. Supply and fixing- Rigid polyurethane Foam (PUF} cold insulation Pipe Section UPTO-8" NB PIPES
4.1 | Cold insulation thickness -40 mm 2
. " M 40
for pipes up to 8"NB
4.2 | Cold insulation thickness -50 mm MR 40
for pipes up to 8"NB
4.3 | Cold insulation thickness -75 mm 2 40
M
for pipes up to 8"NB
4.4 | Cold insulation thickness -100 mm M2 40
] for pipes up to 8"NB
4.5 | Cold insulation thickness -160 mm M2 40
for pipes up to 8"NB
4.6 | Cold insulation thickness -200 mm M2 40
for pipes up to 8"NB
5. Supply and fixing- Rigid polyurethane Foam {PUF) cold insulation Pipe Section above-8" NB PIPES
5.1 | Cold insulation thickness -50 mm M2 40
for'pipes above 8"NB
5.2 | Cold insulation thickness -75 mm M2 40
for pipes above 8"NB
5.3 | Cold insulation thickness -100 mm - M2 40
for pipes above 8"NB
5.4 | Cold insulation thickness -160 mm M2 40
_ for pipes above 8"NB
5.5 | Cold insulation thickness -200 mm M2 40
for pipes above 8"NB
6. Supply and fixing- Rigid polyurethane Foam (PUF) cold insulation ON EQUIPMENTS
6.1 | cold insulation thickness -40 mm M2 40
6.2 | Cold insulation thickness -50 mm M2 40
6.3 | cold insulation thickness -75 mm M? 40
= 6.4 1 Cold insulation thickness -100 mm M2 40
6.5 | cold insulation thickness ~150 mm M2 40
6.6 Cold insulation thicl(nre.ss: 200 mm- |+ M? 40 -
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'MISCELLANEQUS

Application of new 22 SWG
Aluminium sheet to be supplied
and fix by the contractor with joint
sealer and bond at all heights.
Sheet as per ASTM B209 Alloy 3003
H16 or 1S:737 designation 31000
condition H3

MZ

3750

Application of new 22 SWG
Corrugated sheeting to be supplied
and fix by the contractor with joint
seater and bond at all heights
Sheet as per ASTM B209 Alloy 3003
H16 or 15:737 designation
31500/51300 condition H4

M2

200

Application of RFCL supplied old
cladding sheet to be fix by the
contractor with joint sealer and
bond at all heights

MZ

1500

Removal of old hot insulation wool
mattress with cladding sheet of any
thickness

MZ

3000

Removal of old cold insulation with
cladding sheet of any thickness

MZ

600

Cutting/opening/fixing of
inspection pocket (6" x 6" to 10" x
10" square or 4" to 10" dia round)

Nes.

200

Supply and application of Hot
wrapping and coating materiai
(Epoxy and Butimin Sheet) along
with adhesive { mostly for
underground pipe ling)

MZ

200

Supply and application of high
temperature insulation material
{Ceramic fiber - equivalent ASTM
C892 TYPE !l grade A ) Bulk density
128 Kg/M3

MZ
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Total Quoted Price

SOR

Part In Figure (%} in Words (Rs.)
Part-A RUPBES wiiviiiiiitieiictiieismrrs s verecnsrrissraesssineaarsnnsenseessasnsanteseresssnnsres
Part-B BUPEES wocveieiiiiiiiiiie it re sttt e v aeesnn s s s e s st s e es s st aer st anessnsas
Part-C RUPEES woteeeiiiei s cetre e s csini st s st s et be s te s et e e e eeteeeresenreessrranen

Total RUPEES ... veereeccirireecccniee s rcsnte e s v nesssstasrres s stse v res st as s saanne s
Note:

1) GST extra as applicable.

2) Tool tackles, PPE's and Safety harness in bidder scope (Charges inclusive in guoted rates)
3) Scaffolding material, lifting & shifting , scaffolding erection & dismantling for insulation work in bidder scope

(Charges inclusive in quoted rates)

4} Sound and experienced supervisor in bidder scape on free of cost basis.

5) For SOR Part -A,B & C (except item No. - 7.3) ; All material requiréd for work execution in bidder scope (Charges
inclusive in quoted rates) .
6) For SCR Part -C item Na. - 7.3 : All material requires for work execution in bidder scope {Charges inclusive in

quoted rates) except cladding sheet.

7) For SOR Part -A,B &C : Manpower for works execution in bidder scope (Charges inclusive in quoted rates)

gt
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