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IFjEA Wikegerd vvs Sidsen fafes

o (A Joint Venture Comparny)

T vbry e e Site Office : Fertllizers City, Ramagundam - 505 210, Dist. Peddapalll, Telangana
Telphone : +81 8728 257488, E-mall : rfcl.ramagundam@rcl.co.in
GSTIN : 36AAHCR2335P1ZY, CIN : U24100DL2015PLC276T53

?Ramagundam Fertilizers And Chemicals Limited

Ref: Al CL{SIte/Mech/Cant-32/2021/ARC_hot and cold insulation Jobs Dated:; 07/05/2021

sub: Tender for “ARC far Hot and Cold Insulation jobs at RFCL Ramagundam for a period of 5ix

Maonths”
INDUEX/ TABLE (3F CONTENTS
| 5 No. |_ Description . _F-'age No.
1| Contents - - - o T N
? Notice laviting Tender/| etter inviting EE i 24
3 ﬂe;:l_.-,lrntlnn_& perfarma’s (Annexure-|) D N ]
3.1 puelaration Form for sutmission af Tendor Formd 5 ol
12 | Declaration Form for bidders’ details-|| R 67
33 l3eclaration of bank detalls LE-haﬁlﬁng Mandate] Form-il 8
il | Definition of Terms [Annexure-1} 10 a
5 fvaluation criteria (Annexure-Ill) N | 1114
b Gengcral Terms and Conditions of Contract [A}nﬂuur;w} 1532
7 Scupnnfwdrk and_Epccim Terms & Cundltiurﬁ uECnn?m:L [#.nne:tur&f]“ = 33-59_
- k_.!nderiakl-ngs_ EAnneuurnL‘J—l] - _ - B an
g Bark G uamntEEPcrﬁ}rm; .[.AnneitUru-VII]_ O at42
(10 | Perfarma far indemnlity fond [Annexure-Vill) o - _ 43 i
11 tarm of Contract {Annexure-IX) ' 4446
12 Certificate of Compliance (Annexure-X) A
13 | Detail of Hot Insulation iAnnE;ure ﬁ._] 3 D a ! T
1 Detail af Cold Insulation I_ﬁnn?uure ET o B o 95123
15 | Schedule of Rates {Aﬁie:ur;}ﬂ] B B o T 24130
16 | Checklist of bidders Annexure-Xil] o o131

—a - — — —— — = = — . =
Note: The biddors shall satisfy themselves befare submtting that no page or document listed above
is. mIssing from the tender lssued to him/them.
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Ramagundam Fertilizers And Chemicals Limited
IHIEH BiaTgord UUS Siddew ferfes

(A Joint Ventiire Caompany)

g v Site Office . Fartilizers City. Ramagundam - 505 210, Dist. Peddapalli, Telangana
Telphone : +91 8728 257488, E-mall : rfel.ramagundam@ricl.co.in
GSTIN : 36AAHCR2335P1ZY, CIN : U24100DL2015PLC276753

Ref: RECL/Site/ Mech/Cont 32/2021/ARC hot and cold insulation Jobs Date; O7/05/2021
[,

Sub: Tender for "ARC for Hot and Cald Insulation Jobs at RECL Ramagundam for a period of 5ix Months".

Pear Sirs,
Soaled Bids are [nvited for the work as detalled bolow:

1 Name of Work Tender for “ARE for Hot and Cold Insulation Jobs at
RFCL Ramagundam for a period of Six Months.”

% Earnest Money Deposit Bidder ta submit Earnest Money of s S0,000.00
[Rupees Fifty Thousand Cnly] in the Toem of Crossed
/Ao payoe Uomand Draft in favour of
“Ramagundam Fertilicers and Chemicals Limited,
payable at Ramagundam”.

Tender recewved without EMI are likely 1o be
rejectec. This is @ work contract hence, Bidders
registered Lnder Mational Smmall-Scale
Imdustries/MSME Act, are Not exempled from
submission of E.M 3. as cealled |n Grec O
Mo, 1.48.0

g Tender Cast R 750.00 {Rupens Seven Hundred Fifty Only)
Inclusiviz af GST in the form of Crassed [ Aft payee
Demand  Draft in favour of “Ramagundam
Fertilizers and Chemicals Limited, payable at
Ramagundam

Tender can be downloaded from RiCL website of
can be collected by hand agains! stipulated tender
fre, Incase of downloading, tender fee to be
submitted during bid submission

4. Contract Period & months from the date of jssue of Letter of
acceptance & extendable for three months If
mutually agreed.

5. validity of the Tender 170 days fram the Date of Gpening of Tendor.
& Lust Date & Time for Receipt of Bids  78/05/2021 up 1o 11:00 Hrs.
ik Date & Time for Opening of Bids 28/05/2027 ut 11:30 Hrs,

Pape 2 of 131
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8 Place of Receipt and Opening of Bids  Office of Chief Manager (Mech)l/C, Ramagundam

Fartilizers And Chemicals Limited, Ramagundam —
505210,Dist- Peddapally, Telangana

9, All request for interpretation, clarification & quirios in connection with tender shall be addrassed
in writing ta Issuing Authority e Chief Manager (Mech]l/C at least 7 (Seven| days prior to the
clasing date of the tender,

10, The rateshould be quoted in the Unlis given in the Schedule of Rates. The rates should be guoted
in botn In figures as well as words, In case of any discrepancy, the ampount quoted in words shall
be treated as final. Any correclions made in the prices shall be authenticated with signatires at
all places.

11, Ramagundarm Fortilizers & Chemicals Limited, Ramagundam reserves the right to reject any or all
Hids withaut assigning any reasons whatsoever and (t alsp does not bind itself to accept the
Lowest Tender:

12, Procedure for Submission of Tender:
fhe Tender shall be submitted In Three Sealed Envelopes as undor

12.1 Envelope No. 1:
Will be super seribed "Earnest Money” and shall contain either of earnest money doposit of
R=.50,000/- (Rupees Fifty thousand enly) ard Rs, 750/- [Rupeas Seven Hundred Fifty only]

as Tender fee in case of tender documents downloaded or earnest money deposit of Rs.
50,000/- {Rupees Fifty Thousand only in case of tender fee already paid against hard copy
of tender documants,

12.2 Envelope No. 2!

Will b super scribed "Techno-Commercial Bid (unpriced)” cortaining the duly sipned

Tender Docurmoents as tokon of acceatance of Terms and Conditions of NIT and Eligibility
Criteria as mentioped In the NIT & all other supporting documents including dectaration
forms. Blank Price  bid/Schedule of rates (SOM), without the prices/rates but
montioring “QUOTED/NOT QUOTED" apainst cach item towards conflrmation that the
prices are guoted |0 the proscribed format comolylng with all the reguirements af Price
Lig/SOR. shall be suomitted along with tne Tender documents In Envelopn 2.

12.3 Envelope No, 30
Wil be super seriaed 'Price Bid/5chedule of Rates” and shall cantaln the ilem wise rates
only as por Schedule of Hotes Performa.

The three envielopes stiould In turn be put together [na separate envelope duly super-
seribed with “ARC for Hot and Cold Insulation lobs at RFCL Ramagundam for a period of
Six Months."”
12, Opening of tender:
The Tender shall be cpened as under:

13.1 Envelope No. 1: Supes serlbed ‘Earnest Money' containing either of carnest money
envelope & Tender Fees (in casc of tender documents downloaded) or earnest moncy
ervelpge [in case of tender foe already paid against hard copy of tender documents) will
be opened first, on the scheduled date of opening of tender In presence of thase tenderers
whe wish to be aresent at the time of Tender Opening,

13.2 Envelope No. 2: Super scritied “Techno Commercial Bid [Unpriced)”shall then be opened
af anly those partles who have submitted the FEMI2 & Tender Cost,

13.3 Envelope No. 3: Super scribed ‘Price Bid/Schedule of Rates’ shall be opened alter meeting
the elighbllity criteria of Techno-Commercial Bid|unpriced] and whase bids determined to
ue technically and commercially respansive. The date of opening of Price Bid/S0R will be
intimated to selecled Lenderers separately,

14. Mo condition or deviation should be mentioned by Bidder in Price Bld, Offers where the party
tas mentiones any condition or deviation in Price Bid shall be aut rightly rejected.
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&

16,

17,

18.

18,

20

21

22,

23,

This latter shall torm part of the contract document ang shall be signed and roturnod along with
the Tender Documents

Every communication oy tender Shall be made in the English Language. All other informition
such as documents and drawings supplied by the Bidder will alsa be in English Languagse.

Bids containing erasures and alterations of the tender documentsare liable tobe rejected unless
these are authenticited by the persens sipning the tender documents,

Al tho pages of the tender decurents/offer must be signed by the biddors or by the authorized
reprosentative of the Company, Withdrawal of affer/nan-acceptance of orders placed basad an
offers submittod by the bidder on their letter head will not be allowed on tho grounds thas the
offer was not signed by authorized person, in such case EMD shiall be forfeited.

One persan will be allowed to represent anly one company during discussipn/negotiation with
RICL |f same person (s representing different companies with authorization letter from mare
than ane company, such person will be allowed 1o represent anly the first company called far
negatiation,

Ridder shall confirm in their quotation the sccoptance of all terms and conditions of NIT
including scope of wark, Tailing which the offer s likely to be rojected.

Tender documents shall be (ssupd at RFCL site Ramapundam, however the cost of Tender
Documents shill be submitted in the tarm of Demand Draft as deseribed above at tho time of
submission of tender document.

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

3. uly signed and stamped tender document including blank price bid/$SOR mentioning
quoted/notl quoted against cach item of SOR
b. Copyaf Permanent Accaunt Number (FAN] issued by Income Tax Deptl,

c. Copyof G5T Registration No. along with documentary peoof thereof.

d, Dacumentary proaf for PE & ES Registration Number
g, Documentary proof for Labour license ar Undertaking as per Declaration form-(|

f. Supperting documenis as per the Eligibility Criteria as mentioned in Annexours — 11 in
KIT.

g Power of Attorney In tho name of persen, Il required; who has signed the Tender
Doourrtents.
h. Contact poerson Mame and cantact detalls

The Tender shall bre addrosstd 1o Chief Manaper (Mechanical Incharge), Ramagundam
Fertilizers & Chamicals Ltd,, Fertilirer City, Ramagundam-5052140, Dist. Peddapalli (T.5)

Thanking you,
Yours faithfully,
for M/s. Ramagundam Fertillzers & Chemicals Ltd.

AKUR
@Q% MESH THAKRE
[ osh Thakur) Eéﬁf Manager {Mechani:: !{}

Chieft Manager iMp:Iﬂﬁm flarnepun
E-mail: rkthaleur rﬁhﬂ:uuﬂ.:‘:iﬂ-'?- s,

ﬂaﬂ".'iﬂﬂ H.j '
Telangana State:

Mok 8989710588

Encl.: Tender Documents & Schedule of Rates (AnnoxUre | ta XI1)
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Annexure-|
DECLARATION FOR SUBMISSION OF TENDER FORM-|

Ta,

Chlef Manager (Mech) /€

Ramagundarm fertillzers & Chemicals Limited
Fertillzer City, Ramagundam

istrict; Peddagalli {1elangani)

Pin Code- 505210

Dear Sir,

|/ hereby submit tender for "ARC for Hot and Cold Insulation Jobs at RFCL Ramagundam for a period
of Six Months.”at Ramagundarm fertilizers & Chemicals Limtited, Fertillzer City, Ramapuridam-5052140,
Telangaraas per tender separately signed and accepted by me/fus, and rates quoted by mefus In
attached schedule of rates (Annexure — %1) in accordance with Notice Inwiting Tender, terms and
canditions of Tender, other documents and papers as detailed In the tender document.

|/We hereby agree to abide by and Tulfil all teérms and congitions referred 1o/in the Tender Document
[Work Order/LOA etc, and In default thereof, o forfeit and pay to the RFCL or its successors or [1s
authorized nominces such sums of money as are stipulated In Terms and Conditions contained in the
Tender Documant.

I/We canfirm having depasited the Earnest Money of Rs. 50,000/~ (Rs. Fifty Thausand Only] vide Demand
Draft MNo. ~ datoed in favour of Ramagundam Fertllizers and Chermlcals
Limited payable at Ramagundam (Applicable to MSME/NSIC registered as referred in NI N

It is cerified that Price Bid/Schedule of Rates |s unconditional and quoted for all the ltems of Schedule
of Rates/Price hid’ In Figures and Wards both and po item s blank/unguoted.

If, |fwe [ail to start execution of the sald contract in the time, specifled in the tender documents or fail
to deposit the amount of securlty deposit specified in the fender Document, |/\We agree that
Ramagundam fertilizers & Chemicals Limited shall forfeit the said Earnest Mancy. The said owner shall
also be al liberty to cancel the natice of acceptance of tender I [/We fall to remit Secunty Deposit
amount ‘25 aforpsaid or to exccute an dgreement or to start work as stioulated in the tender
docurment/perfarm the cantract faithfully.

Dated the dayof e
Sipnature of Tendoerer with Seal
MName & Addross! =
F-mail Address: -
Monile/Telophone Mo
Page 5 of 131, Ridder's [nitial & Seal
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FORM: 1l

DECLARATION FOR BIDDER DETAILS

&r.

.-Empletc E!Errl:’-s alang with Cantact

_.;‘.

A Thedollowing declaration to be signed by Bidder and to be submitted along with

required gocuments which would be duly self-certfiod.

-

Description

Name of Applicant/Firm/Company

Person ‘mame, mabile number 3nd

Errall Id

Company Profile

Publle Umited Company / Private
Limited Company/ Undivided Hindu
Family/individual/ Partiership
Firm/Co-operative Sociew/| | P/OLhers

applicant/firm/company).

Year of Establishment & Registration
No 2long with documentary proof 1f
any

{Please attach duly attested partrership deed [latest) by N:Ttar-,r public/Self attosted
registration copy fIncorporation certificate, Articles of association and memorandum of
association and power of attorney who s signing documents on  behalf of

If 2 Bidder has relations whether by

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

blood or otherwise with

any i

empleyees (including employees o
deputation) of RFCL, the Bidder mus
disclase the relation at the time aof
submission of Tender, falling which,

Name & | Place of Posting
Designati
an of the
Employes

Relation with
the Employae

RIFCL shall reserves the right to refoct
the Tender or rescind the Contract.

G P Reglstration Moo of the Contractor ta bo
intimatee alang with Documentary proaf therpaf.
/.| PAN No, of the Cantractor to be intimated along
with Documentary Proof thereof,

Whether bidders are rc-:gi:.{'ered or unregistcred ag

B.

per GST Laws. If registered the following detalls shall

be provided- - _
g G| Registration No. with Documentary Pranf

;]_Eeruicu_nccbunting Code No. o 1 _ o o
— 1 - o . = T = - —
11 Rate of GST applicable on the auoted rates IGst ‘ £EST SEET
% % ‘ "

Pape 6 of 131 Bidder's Initin! & Seal
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13

14

15

We have assessod & ascertained the rate of GS1
applicable on guoted services, |t Js  clearly
understood that BFCL will not have any liability
towards payment af GST over & above the GST rate
quoted for any reason whatsaewer exceat for
statutory variation agalnst documentary evidenco,

ES| Reglstration Ne. of the bidder 1o be Intimatod

alarig with Documentary proaf thereof,

if the bldder [s registered as Micro/Small/Medium
Entergrises 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 |s not registercd as ger MSMED Act,
2006. Registration month & Year showld be prior 1o
hid submission due dote.

|abour license no. of the bidder to be intimated
alang with Dacumentary prool thereof. 1Fthe bidder
does not have labour license, then the bidder shall

submit undertaking an their letter head regarding

Labour |icense, a2 per the following farmat

i

Im case this job 1% awarded ife wus .o
s . wao shall obtain
Labour License fram the appropriate |lcensing
Authoritios el Central / State Government | as
apalicable fram time to time , under the Contract
lLabour (R &A) Aet, 19/0 &the rules epacted
thereunder and submit a copy of the same to RiCL,
Ramagundam before start of executlon of cantract

wwork in RFCL, Ramagundarm.

if we fall 1o submit labour license befare start of
execution work, we agroe for forfeiture of EMD/SD
and tormination of Contract by RFCL”

Dated the day of 2421

Mame & Address:

Agreed

Not Applicable (for this waork
contract)

SLf;namr{' af Tenderer with the seal

Emailand Phong.

Pape 7 of 131
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FORM-III
E-BANKING MANDATE FORM

PRINT ON LETTER HEAD OF CUSTOMER/NVENDOR

Ref No.: [Fate:
SNo. Particulars Detailed to filled here

1. Vandor/Customer Name Mjs

2 Vendar/Cusiomer Cocle

3, Vendor/Customer Address

4 Vendor/Customer E-mail 113

g Particulars of Bank Account

il Namoof Beneficiary
i) MNameof the Bank
i) Mame of the Branch
i) Branch Code
Wi Address
wl)  Telephane No,
vl Type of Aocount
vill} - Account Mo,
I} RTGS/IFSC
%y Sdigit MICR Code

I/We hereby authorize Ramagundam Fertilizers & Chemicals Lirtiteed [RFCL) to release any
amaunt due te me/us in the Bank account as mentioned above. [/We hereby declare that the
declaration given above are complete & camplete, If the transaction is delayed or lost because
af incomplete or incorrect infarmation, we would nat held RFEL respansible for that

SEAL & SIGNATURE of Vendor/Customer

We certify that M/s. __ hasan &fc 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)
In case |f it is not possible to pet it cortified/endarsed from the bank, a copy of cheque shall be
attached,
Page 8 of 131 Bldder’s Initial & Seal

&



s

PERFORMA NO - |

INFORMATION REGARDING EQUIPMENTS WHICH TENDERER PROPOSES TO USE FOR THIS WORK

st Description Quantity

. Make ~_ Capacity | Dwner

Certified that the above Infarmation Is correct.

Page 9 of 131

Sighature of Tenderer with Seal

MNarme & Addross:
E-Mall Address:
Mobile/ Telephone Ne;
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Annexure-l|
DEFIMITIONS OF TERMS

in the centract documents herein defined where the context st admits, the following words and
expression will have the meanings assigned 1o them respectively:

L

16

XL

12.

13,

14

15.

16,

1%
18.

"The OWNER" means the RAMAGUNDAM FERTILIZERS AND CHEMICALS LIMITED {RECLY,
incorparated in India, having its corporste office at 3™ & 4 lNdar, Mahta Bullding, 4, Bhileaji
Camua Place, New Delhl-110066,

The "ENGINEER-IN-CHAHGE {EIC)" shall mean the person designatod as such by RECL and shall
include those who are expressly authorized By him to act for and on Kis behalf for operation of
this contract.

Tho “WORK" shall mean the works to be executed in accordance with the contract or part
thereof as the cose may be and shall include all axtra, additional, alterod or substituted works
as required lor purpose of the contract

"CONSTRUCTION EQUIPMENT" means all appliances and  equipment of whatsoover niature for
the use Inoar for the execution, completion aperation or maintenance af the work unless
Imtended to form part of permanent wark.

"SITE" means the arcas inwhich the warlk is to be periarmod by the Contractor and shall Include
a partor portion of the site on which the permanent wark {s proposed to be constructed.

The "TENDER DOCUMENTS" shall canslst of Short Tender Notice, Genoral instructions 1o the
Tender, General Terms and Conditions of Contratct, Special Terms and Conditions of Contract,
Specifications, Drawings, Time Schedule Teader Farm, Performa or Agreempnt Form; Schedule
of Rates, and Addendum/Addenda to Tender Documents,

"THE CONTRACTOR™ means any person or persons of firm or company whose Tender has buon
accepted b_'n,_r RFCL with the concurrence of the Dwner, and the |cgal personal representatives,
successors and permitted assigns af such person, persans firm or company.

The "CONTRACT' shall mean the Agreement between RFCL and the Contractar for the execution
of the works includinp therein all contract documents,

The "SPECIHICATIONS" shall mean the variaus Technical specifications attackod and referred
to in the Tender documents. It shail also include the lalest addition of relevant Indlan Standard
Specifications published before patering into contract.

“The DRAWINGS" shall include Maps, Plans and Tracings OR Prints thereof with any
maditications approved, In writing by the Enginecr-in-charge and such ather drawings as may,
from time ta time, be furnished or approved in writing by the Engineer-in-charge.

The "CONTRACT DOCUMENTS" shall consist of Agreement, Tender documents as defined In
Clause 6 & B above, Acceptance af Tender and further amendments.

The "ALTERATION ORDER" means an order given in writing by the Engineer-in-charge 1o affect
additions ta or deietion 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 ta tils satisfaction.

The "FINAL CERTIFICATE" in relation to a work means the Certificate ssued by the Owner after
the period af defect llahillyy is over.

The "PERICD 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
Cantractor stand responsible for rectifying all defects that may appear in the works,

ZERD DATE" shall mean the date of jssue of LETTER OF ACCEPTANCE (LOA] or issue of WORE
CORDER, whichiver is earller.

"GTCE" means General Terms & Conditions of Cartrart

Technical Torms and Congltions & Special Terms and conditions are succeeding to GTCC. Any
clause under different head shall be succeeded by clause in the succeeding head,

Pape 10af 131 Bidder's Initial & Spal



ELIGIBILITY AND EVALUATION CRITERIA

A, Technical Eligibility criteria

Annexure-ill

1. The bidders shall submit documeniary evidenco with respect 1o edperience of hiving
successfully  completed  “Simllar works”  In Chemical/Petra-chemical/Fertilizer
Industry/Pawer Plapts ete, “Similar work" means Hot & Cold Insulation jobs employing the
sarie technology, nature of job and skiil based on similar expenence as defined In Scope of
Work af Tender Dacuments and Schedule of fAates (but quantities can vary),

B. Financial criteria

(5 ~ Conditibns
N

1. | Bidder should bo 5upp[-lur J Contractor having
successful  exporionce of “Hol and Caold

insiiatien work” durng the last Sewen (7]
yoars,

Nutm

"The last / years shall pe counted from |ast dato
al the arecoding montd inwhich tenaer nay bear
[seuos.”

rif Bidder should have succosstully completed "ot
and Cold |rsulation work® during Immediate
fast 7 yearn as mentianed below:

Cine wark not lass than s, 29,54,957 80,
ar

['wo works of not less than Rs, 18,71,845.50.

or

Three warks ol not less than RS.14,97 476,40,

Fapr 11 of 131

i |] [Mdder must submit the copy ol valid Industrial

Documents required(Ta be submitted along with |
Technical bid)

Liegnse ssued by Statutory awhorty for being a
manifacturer along with 150 certificate) GET Regletration

certificate / Lidyam Achaar f comificate ssued by
slatutoryauthority [ NSIC certficate or eguivalon]
certificate.

i In cose the manufsclurer Wanis 100 guote
theaugh their autharlsed  dealerfdistributer ot Lheir
dlshoriend dealer wants to guett scparately then
authariation certiicate from she manutadurer s
requilred In wddllion 1o ) above The Aulhoriaticn
cortl fcate shiui be lssued far speefic tender/enmuiry
iilf Aharlgatlar leter frem the company on
aohall al thg persen signing she document be provided
with technical me

i) For Proprictostip firm - Name opf o the
propretor le b mentioned Attidave of proprietorship
In ariginal doly notarized]l atus)

| Far partniers hin lrms =Attidawit in ariginats duly
patarized, confloming the curremt statis ol the fifm along
with rames of the partrers, Copy of partneérshin deed
elily rotarteed (lutest) 1o be submitted

wl| Fuoe Trarmspesn anlons/Co aperative
soclelles/Regisiered soclaties  Copy of Registrallon
certificate fCopy ol Resolution al members/duchority
{etter to participate in tne tendor. _
Copy of Completion Cortiticate along with capy of
Waork Ordor from the arganization where Uthe work

is gxecuted i 1o be enclosed mentioning the
completed value of each single work executed and
performanee certificate Wsued by the client.

Bidder's Initial & Seal
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[3.

Ihe Alnunl tenaver of the bldder saal ret be |

loss than As. 11,23,107.300n 3l least-anc of the
areceding throe lingnclal years frorr the gate of
Issuanco of onguiry,

= In case financial yeor closing date iy
within & monlhs of date of issup of
enguiry 2nd sudites annual report of
preceding financial year 5 not availabie,
bidder has the option to submit the
financial details of the thror previous
¥oars immediafely prior 1o the |ast
financial  year.  Otherwise, it i
compuisory: to submit tho o Tinanclai
detalls  of the immeodiate throo
precading financial years, (Fxample, In
case L eudited  annwal  roport ad
Immediate preceding Fnancial year
[year enaing 31sl WMarch) = ot
avaiiable and whore orguiny lssue dati
I5 up to 31st Pecemboor, the financial
detals of the throe previous veary
mmediately prer ta the (st financial
yoar may e submitted. However, In
case tho enguiry ssun date (s after 316t
Becember, it is compulsory 1o subimit
the financhy details of the Immadiate
three preceding finangial yoars anly.

= Incase bigdor s hoving sibvidiarios but
only asingle consolidatod annual reaort
15 prepared as per orevalling law of land
and audited which includes the fnandal
details  of  their subsidiarios,
eonsolicated audited snnual repon
shall be considered fos astabiishing the
financial criteria subjecl to statulary
auditor fcharterad adcountant of the
brader corlifying thal Sooardte anaual
regort of Aidder (withaul the fingncial
dataof subsidiarios) is not pregared and
audited,

*  Further, Incase abidder (s a subsidiary
company and seoarateannual repart af
the Bidder iy ot published, but anly a
consalidated annual repart af the
pareat  company s available,
cansolidated annual roport shall be
considerad for e<tablishing the fnancial
criteria subject to statutory auditor of
Parant Company {Chartored
accountunt of the Bidder corifying that
separatg annual regort of the Bdder |s

Fage 12 6f 131

Biddor shall submit financial rtan:iir@ tlarnugh_|
Nudited® Balarce Sheotf Profit & Loss Accaunt for
thefast thran moncial yuars

(Y- A019-20,2008-19 and 201 18]

* Where audited aceounts are not mandatory as por
law, hidder can submit financiai standing duly
cerifind by practicng Chartered Aceountants [nol
being an employee or a dirsitor or not havirig ary
interest In the bidder's cormpany) '
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C.

Thi nal worth of the bidders should no positive
far thoe Financial year 203021 (provious yeor (n
which  fender  hgs  bedn flogted)  onding
31.03.2020.,

Mote:

e

gate pf last Tipancal year shouwjd be
mentinned considering the period 10 which
tender s lssund”

ldder should have minimum working capital of
Rs.3,74,369.10 as por Audited Fnancial result
of FY 2019:20,

"Werking cap!lal should o currenl assets minus
current dabilities,

| Sidder must nol be black listed by any
governmenl  deparlment/public sector
undertaking/oc-operative Unit.

[, Mdder must not be delisted | on Megative
List by any povernment cepartrrent/pulblic
spelor wndertaking/io-operative Unll in fhe
lastl lwe yrears, as an date ef particioaling n
the tender,

Il Hidder must not be on the Holiday list of
AR

EVALUATION CRITERIA;

Following evaluation criteria shall be follawed:
Techng:commercial bids {unpriced blds) of only those tenderers shill be opened who have
deposited the requisite Farnest Mooy and tender fee as prescribed In the wonder

a.

dacumenL

A Copy of Audited® Balence Sheot should bo
submitted Id support bf your caim,

* Whest guditod accounts are nol manrdatory as per
e, bldder can submit financial starding duly
certlfied by practicing Chartorod Accauntants [no
peing an emplayee or a directoror net having any
mterest in the bidder s company),

Copy of audited balange sheet for the Financial year

{Current Financial year n which tonder has been
ssued) ending 31.03.2020 (ond date of provious
financial year) should be subrmitled,

O,

Heauisito document lssued cither fram any Indfan
schedulog Bank (exeopt co-operative bank and
Gramen Bank) tor -availaollity of unutilized fund
based lne of ¢redit for &1 loast of Rs.3,74,369.10
as on preceding manth (0 whicn tender has been
[ssuen

Sef-certiNeationls) for both should besubmitied on
Barty's letterhead for the same,

Ihe price bid of only such tenderer shall be opened who fulfil the eligibility Criteria. as
defined under ‘A’ above and agroe ta all ather terms and condltions stipulated In the NIT.
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%

The wark shall be awarded on averall [-1 basis after evaluation of the bids based on quoted
rates by the biddars as per quantitios given [n 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 guoted by any of the other tenderer. Howeyver, if
such bidder happens to be lowest evaluated bidder, price of unguoted item shall be taken
as Nil and considered as included in the bid price.

Bldders shall guote contractor’s service charges/oraflt margin up 1o TWO decimals anly. The
bidder shall note that, in case the bldder quotes service charaes/prafit margin pergentage
with more than two decirmals, anly flrst TWO decimals of the quoted service charges/ profit
margin shall be considered for evaluation. The absolute amount shal! be calculated
accordingly

Any service charges not adhering to these puldelings chall be considorod unrespansive and
such bid shall not be considered.

In case guoted rates of twe or mare bidders hapoen to be same, such bidders will be called
to offer discount in sealed envilape based on maximum discount offered, 1-1 bidder will be
decided for placement of wark order.
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Annexure-1V
General Terms and Conditions of Contract

14-0— The executior-atthewark-may-entall working-in-ai-thesite-and-weathereanditton-and-ro

extea-rate-wil-beconsidered-onthis account—Fhe-Contractormay-Rave to-cary-autthe jobs
towork round the cleck as per-ouereguiremer-to bo decided by Engineerin-charpge-and-the
Centractershoulgtake this aspoctinte- considesatien-fecfermulating-his rates-and quotation
No-eatrirclarrfevertmewil-bepate on Lhls aocount

1.2.0  FElectricity, Water and Service Ale will be pravided free of cost at one point as perreguirement

af the job subject to avallabillty,

Al Hting tools & tackles are 1o be pot tested, wherever applicable, under the Campetent
Person enpaged by State Government from time 1o time and the certificates duly verified by
Competent Authority are 1o be submitted to the Dipartment before taking up the job,

134 Accommodation and Land for Contractor's Godown/Warkshop:

13.1 Sultable secommaodation will be provided for the Contractor or his authoried
rearesentative on charpeable basis, |Favailable.

330 RECh-may aliocate land for putting temporary Godown/ warkshop for making Stormge, work
site-by-theCantractor; free of cost:

1.3.2.1 The CONTRACTOR shall at his swn cest construct temporary structures as reguired by
them lar their office, fabrication shiop and construction stares only in the arca allocated
to them an the project site by the RFCL or his authorised representative and provide
sultable water supply and sanitary arrangement and get the same approved by the
IZ-.N_GINEFH_-IN-EH.-‘-‘ILHGE. No unauthorised bulldings, canstructions ar structures should
be put up by the CONTRACTOR anywhers an the project site

1.3.2.7  On completion of the warks undertaken by the CONITRACTOR, he shall remove al!
temporary warks erected by him and have the SITE cleaned as directed by ENGINEER-
IN-CHARGE.

1.2.23 T the CONTRACTOR shall fall 1o 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 shal! forthwith pay the amount of all expenses so incurred and shall
have no claim in respert of any such surplus materials disposed af as aforesaid,

1.3.2.4 RFCL reserves the right to ask the CONTRACTOR any time during the pendency of the
CONTRALT tovacate the land by giving / days' notice on security reasons or on national
Interest-pr otherwise,

13.2.5 No person except for authorised watchman shall be allowed ta stay |n the plant
arca/CONTRACTOR's area alter complotion of the day's job without prier written
permission from ENGINEER-IN-CHARGE.

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

1.4.0  The Contractor shall have to make his own arrangements for all Tools & Tackies, Skilled and

Unskilled labours ete. required for the job, The work s subject to Inspection at all time by the
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1.7.0

1.8.0

Ergineers-in-charge and the Contractor shall have to carry out the work to the antire
satisfaction of the Engineer-inccharge.

Sub-Contracting: Sub-Contracting of the job will not be allewed without prior written
permission of the owner (RFCL).

Statutory deduction pn account af Income Tak and G51 1035 on warks cantract shall be made
at tho rates applicable at the time of release of payment to the biddar.

The rates guoted will be Tirm for the currency of the contract peried and will nat be sublepcted
1o escalation irrespective of any increase what <o aver, The rates quoted for materizls, 1T any,
are FOR, BFCL Site, Ramagundam and are inclusive of all taxes, No taxeswill be paid extra
[excluding B5T). However, the escalatlon pertaining 1o labour deployment component will be
allowed as per clause 1.30.0

Earnest Money Depesit;

a) The Tenderer should mako a depasit of Earnest Money and Tender Fees as proscribed in
NIT/ Tender by an A/C Payees Demand Draft {(Separate for both) drawn an any Scheduled
Bank except Rural or Co-Operative Bank In favour of "Ramagundam Fertilizers and
Chemicals Limited," payable at Ramagundam, The Farnost Money and Tender Fees shall
not be accepted (0 any other form except specifiod.

b} Fhe-farpest-Maney and Tender Foessheuld-aceompany-the Teaderin-separate Envelope
without which tender-may-not-be epened-and it-may be considered as rojected ot the sale
Hseretienef REE HoweverBidders firmregistored; Priorto bid submissiandue date with
MSIE MEEMiera-Bsmatlvendors-are- exempted from submissiopef fanderfecand-EMD
sy|ect—ie-submission of documentary evidence-that-thebidders-a Micro - or-Smal|
Emerprises registored with- PDistrietndusries-Centers ar-Khadi and Village tndustreser
National-Small-industries Corparation-or-Birectarate-of Handicrafts and Handleam-arany
ather-body specified by Ministreol-Miers Smalland Mediuem Faterprisos-ae Udvep-Aadhaar
Adarperandism.

¢} In case tenderers are required to collect tendars fram RECL Office, the tender sets may be
piven upon Lthe submission of the tender fee In prescribed mode/form a5 abave. In case
parties downlead the tenders from the website, tendered are reguired 1o submit the
respective tender fee along with EMD.

i) Farmest Money Depesit will be refunded to all unsuccessful bidders after award of
Contract/Placement of Order against the tender Lo Successful Bidder, Farnest Meney
Deposit will be refunded to all Technically unsuitable hiddors within 30 days after expiry of
tender validity period or placement of arder agalrist tonder whichever [s earliar. No Interest
shall be payable by RFCL for amount deposited as Earnest Money.

¢) Earnest Money |s liable ta be forfeited If tenderer:

. Withdraws ar modifics offer in full or part during the valldity periad

Il Fallure af the bidder to hopor their offer,

iil, [Poes not accept Purchase / Work Order if plar:r.‘rd by RECL

lv, Does not Confirm of accoptance of order within the stipulated time after
placement of orger.

v. Inability to perform satisfactorily after receipt of ordor |n case of succossful
bidder

v, Ifdocuments submitted alang with the tld are found false, fabiricated ete.
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1.89.0 The following tenders will be liable to summary rejection:

a) londers submitted by Tenderer whao resort to canvassing,

b) Tenders, which de nat Fulfil any al the conditions, [ald dewn In the Tender Documents or
arc incomalete, inany respeoct

¢] Tenders, which contain uneallcd tar remarks orany alternative additonal conditions

d} The company reserve the right to accept the Jowest or any other Tender In part or in full
ot award parallel contracts or reject all OR-any of the Tender without assigning any reasons
theroof,

o] Tenders recelved late [/ delayod,

i Ridder's bid should be warkable and price bids guoting “Nil* consideration ar "Negative”
ar "Yoro or it dervatives (e, not less than 1.00%) as contractor's sesvice charge/ profit
margin will be rejected summarlly.

g) Bids Having less than current minimum wages as specitied by Govt of india/Telangana
stato Govt, whichever is higher and nol fullilling the related statutery requirements as per
applicable labour laws/ather laws fram time to tme.

h) Tenders not accompanying the Earnest Money and Tender fec of preseribed value and
presoribed modefform,

i Ring tendering/Cartel formation

1.10.0 if the Tenderer has relations whether by blaod or otherwise with any of the employees
(including employees on geputatian) of the RFCL, the tenderer must disclose the relation in
the Form of Declaration attached, at the time of submission of tender faillng which RECL shall
reserve tha right to reject the tenderar rescino the Contract,

1.11.0 The Cantractor shall at all times indemnify REC! agalnst any claim which may be made under
the £S5 Act 1948, requlation/ scheme or any statutory modifications thereof or otherwise for
or in respect of any damage or compensation payable [n consequence of any accident or injury
sustalned by any warkman or other persan whether in the employment of the Contractor or

nat.

1.12.0 |n every case in which by virtue of provision of [S! Act 1948 or any ether Law for the time
neingin force, RFCL is obliged to pay compensation to a Warkmen employed by the Contractor
fur the execution of the work, BFCL wil| recover the amount of the  compensation so paid
from the Contractor's bill, Sccurity Depasity, Bank Guarantaes.

a) The Contractor will be solely responsibile for any llability for Ris workers In respect af any
accident, injury ete. arsing out of and in the course of Contractar's emaloyment. Far this
purpase, he shall ebtain ES| Registratign Number from Appropriale Aulthorities: anc
deposit both Employer's as well as employeesshare of ES| cantributlon cach manth with
ES| Authorities and alse make necessary compliance of the provisions of the ES| Act, Its
rogulations and scheme. The Contractor shall be responsibie for recovery of employoes
share of £8] contribution from the cancerned Contract Labour and RFCH will not bear any
liability whatsaever gn this account. Further, the Contractoraise indemnifies BFCL against
any domagesfinterest that may be Imposed by ESI Authorities gn account of non
payment/dolayed payments towards ESL.

b} The Centractar shall cnsure that contribution on account of FS1 s deposited by due date
af manth and he wll be required to furnish photocopy of S| challan every month by 21st
of the month following the menth ta which it relates, For this purpose, every manth the
Contractar skiall submit to RFCL a copy of wages sheet as a proof of wages paid ta the
staff, treasury challan regarding depositing of FS1 amount etc. for perusal of officor in
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c)

charge and will also submit quarterly/periodically staterments of £S5 etc as required under
various labour laws in respect of staff engaged in executlon of jabs. He will also submit
half yearly return of £5,

Insurance Cover for Workmen:

All workers whose salary {s mare than Rs 21,000/- per month need nat to be cavered by
ESl, However, contractor to.take insurance policy 1o caver the risk tawards LEmparary
disablement and permanent disablement lor the workmen,

The contractor shall obtain adequate Insurance Palicy In respect of his workmen ta be
engaged for the work compulsarily towards compensations as admissible under (he
Workmen's Compensation’ Act 1973, and Rules framed there under  upan
death/disablement of a worker. Photocopy of this Insurance policy is reguired to be
submitted by the Contractor to AFCL  immediately after the issue of LOA but before the
start of the work. Payment againgt the work dano will not be reéleased to the Contractor
until and unless photocopy af the Insurance pollcy is submitted to the RECL.

CONTRACTOR shall at his cost and expense take aut insurance policy from a suitable
insurance company acceptable to owner and maintain for the entire period umntll
ACCEPTANCE OF WORKS or until such time thereafter as the CONTRACTOR may considar
appropriate the following insurarces,

I Workmen's Compensation Insurance [WCI): 1his insurance shall confirm to and
satisfy all the requirements of the applicable laws and regulations of 1he country,
state territery or province having urisdiction over the CONTRACTOR 's employees
gngaged In the WORKS,

il. Employer's Liability Insurance (ELI): The insurance shall covir the liabllity of the
CONTRACTOR a5 emplayer, for compensation
boyond the coverage of the Warkmen's Cumpnns_atfnn Insurance for bodily injury to
ar loss of [ife the CONTRACTOR's emplayees while engaged In the WORKS,

iii. Third Party Liabllity Insurance (TPL): This insurance shall cover legal liability for
Badily Inflry to loss of life af and/or damiape to
and |oss of properties of the third person party arising out of the perfarmance by tho:
CONTRACTOR of the warks,

iv. Automobile Lability Insurance (AL): This insurance shall cover all the
CONTRACTOR's liabilities in connection with use by the CONTRACTOR for the WORKS
of any mobile eguipment and automobile and when used which are owned, nan-
owned hired and otherwise placed under the CONTRACTOR's administration and
control, or bodily Injury to loss of life of andfor property damage of any
pErson or party,

v. Other Insurance: Other Ipsurance which shall Be necessary ar which the
CONTRACTOR deems necessary for proper performance of the WORKS

Inclusion of sueh Insurance requirements in such contracts as aforementioned hawever, shall
not release the CONTRACTOR from any of his respansibilities and liabifitios under the
CONTRACT

1.13.0 'Wages shall be mald by the Controctor to the workman directly Inta their bank accounts
through Electronic Fund Transfor without the intervention of any lamadars or Thekedars and

Y

‘3.

contractor shall ensure that no amount by way of tommission or otheraiss |¢ deductad ar

recovered by Jamadars fram the wages of warlman
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1.14.0

1.15.0

1.16.0

1.17.0

1.18.0

1.15.0

1.20.0

1.21.0

I'hie Contractar may emplay such employees/ |abours as he may think fit and the employces
st employed shall be employees of Contractar 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 af service af the employecs, IF under any ciredmstances
whatsoover, RFCL is held responsiale (nany manies whatsoever for the default or omission
on the part of the Contractar in abiding by the aforesald rules, regulations and laws or held
liahle or resgonslble to the employees of the Contractor in respect abany matter whatsoever
and called upon to make payments on that account, AFCL  shall be reimbursed by the
Cantractaor for thie samie as also any other expenses costs and charpesincurred by RECL Irany.
proceeding or litigation arising out of any claim, demand or act on the part of the employees
af the Contractor,RFCL shall be entitled to claim, deémand or compensation from the
Contractorin that event. AFCL shall also be entitied to recover the aforesald amount frarmthe
Cantractar from any amounts that may become due and payable 1o Contractor.

In case of ‘any differorice of any of the terms and conditions either in the meaning or
understanding or contradictory terms ar conditions at different places/portions In this
document, the stricter terms favoring RECL will apply. Interested tenderer aftor studying the
tender documents carcfully, may obtain necessary clarificatians, IF any In writing before
tondering, submitting of tender  implies that the Tenderer has ootained all the clarifications
required. No claim on ground far want of knowledge in any respect will be entertained, No
claim lor extra charge consequent Upon any misunderstanding or otherwise will be allowed,

The Contractor shall be liable to RFCL far any amission or commlssion on his part or on the
part af his emgloyees theroby causing any loss; damage or inconvenience 1o RFCL

The Contracter shall make his own arrangement for removal of old as well as unused material,
including packing matorials and empty cases froo of cost from work site ta the place indicated
by the Engineer-in-charge atter completion of work and nothing extra will be paid,

The decision of Frgineer-in-charge In regard to all matters refating to the Tender and far
determine the catepory of work with reference to material of an item not ment|oned in scope
af work shall be final.

If the Contractor gives an undertaking {along with Technical bid) citing that the PF Code will

be pbtained before start of work and failure to do se, then RFCL shall have the right to

terminate the Contract without any cormpensation or paymaent.

Quantum of Job:

IHe estimated guantity 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
iobs depending upon the requirement of the RECL. However, RECL will not give any gusrantee
for minimum billing or minimum quantum of wark to be executed against the contract. Thi
rates shall remain firm for the inereased or decreased quantities. Payment shall be made on
the basls af actual guartities execuiod.

Rights of Owner [RFCL): If the Contractor Is unable to execute the work and any loss |s
incurred by the Contractor in this respect, it will be to the Contractor's account. The Company
may alsp terminate the contract after giving 15 (Fifteen) days’ notice, if in its opinion; the work

undar the contract |s not being dene to ts satlsfaction,
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Aunilatéral stoppageof wark by the Contractor shall be corsldered a brizagh of the CONTRACT
and the OWNER reserves its right to take necessary and suitable action as itmay deem fit, to
adequately protect his/its interest al the risk and cost of the cantractar. Any aforesald action
shall bo without prejudice to any ather action rights and remedies ete. that may alse be
available

In the above events, RFCL shall have right to get the job done by any ather agendy) own
resources at the risk and cost of the Contracter till the expiry of period of the cartract and
recover the cost plus 25% to the Contractor.

1.22.0 Validity and Extension of Contract:

a. Validity of Contract: The contract shall ramain valid for a period as specified In NIT
reckoned from the date of its award. The job can, therefore, be got dono any time during
the tenure of the contract. In such case, normally, a notice of / days would be given For
starting the job but the Contracter should be able to mobilize within 24 hours, if the
necossity 5o arises,

b. Extension of Contract: The extension of contract can be given an the same rates, terms &
conditions for a period of throe months as per mutual cansent, Further extension may be
ghven only in exceptinnal circumstances based on justification and merit of tho case.

1.23.0 FORCE MAJEURE:

1.24.0

1.25.0

The terms and condltions agreed upon under the contract shall be subject to Force Majeurs.
Nelthier the Contractor nor RFEL shall be consldered (n default In the perlormance of their
obligation contained therain, if such performance is prevented or delayed or restricted or
interfered with by reason of War, Hostllitles, Revolutions, Civil Commotion, Strike, Enldem oy,
Accidents, Fires Flood, Ea rthguake, regulation arardinance or requirement of any Govarn ment
ar any sub-division thereof, or guthaority or representative of any such Gavt. and/or due to
technical snag/reasons or any other Act whitsoever, whether similar or dissimilar to those
enumerated beyond the reasorable contrel of the parties/bidderss hercta or because of any
act of GOD. The party so affected, upon glving prompt notice to the other party shall ho
excused from such performance to the extent of such prevention, delay, restriction or
interference {or the period it persists provided that the party so affectod shall use its best
effarts to avaid or remove such causes of nan-performance if possible and shall continue
performance hereunder with th itmast dillgence whenover such causes are removed. Should
pne or both parties be prevented from fulfilling their contractual obligations by a state of Force
Majeure lasting continualsly Tar & period of one week, the lwo partics to the contract shall
meet and decide about the future course ot action for implementation of the contract.

Delated,

RECL shall have power to make any alteration in, omissien from, additien t6; or substitutions
for ariginal Specifications and instructions which may be considered necessary, during the
progress of work and Contractor shall have to carry out the wark in aceordance with any
instruction which may be given ta lim n writing duly signed by Engineerin charge. Such
alteration, omission, additions, substitutions, shall not invalidate the contract and any altered,
additional ar substituted work which the Contracter may be directed to do in the mannor
shove specified as a part of the wirk, shall be carried out by the Contractor on the sama
candition i all respects on which he has apreed to do the maln wark,
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1.26.0

1.27.0

1.28.0

Il the rate-far the additional altered or substituted work are specified in the contraat for the
wartk; the Contractor s bound to carry out the additional; allered or substitluted wark at the
same rato as per specifications in the rate contract Tor that work,

al Inthe event theextra or substituted items of the work does not fall in category as shove,
the cost will be calcutated on the basic of actual labour and consumable materials utilized
far the job. The guoted rates will be inclusive of overhead and prafit. The quantum of
[abeur and consumable materjal used will be assessed by the Enginger-in-chargs, whose
gocision in this respect will be final and binding upon the Contractor. The Contractor will
ne required to pbtain prior approval of RECL for rates payable to him for such extra jtems.

b In gase, the Cantractar fails to da the extra and/or substituted wark. RFCL will have the
option to get the work done through anather agency at the Contractors' risk and cost as
peer clause no. 1.21.0 of General Terms and Conditions.

Security Deposit:

3. Tho Socurity Depasilt lagether with EMD/Initlal Security Deposit shall be 10% of the
contract value.

b. Incase of work awarded, Initial Security Depesit {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 tendarer, EMI can op adjusted against Inltlal Security Deposit. The
balarce amount of Security Deposit (5.10.) @ 2.5% of the'billvalue shall e deducted from
gach Running Bill of the Contractor spas to make the total recovery of Security Deposit
@ 10% of the Contract / Wark Qrder Value,

t. Alternatively, Successful bidder can furnish Perfarmance Bank Guarantee (PBG)/ Bank
Guaranteo |BG), inlieu of 150 & 50, from any Natienalized / Scheduied Bank except Rural
and Co-operative bank equivalent to the 10% of the contract value valld up Lo the expiry
of Defect Ligblity period + three months claim period within 10 days of theissue of the
letter of scceptance (As per proforma attached o1 Annexure V).

d —n casewerk-is-spHi-betweon two or more poarties—5B-shal-besubmitted based-on-the
withite e apbi-seedes

o, Nointerest shall be paid on security doposit. EMD shall be considered as part 6f 5D,

f. RFCLis entitled without being bound to da so, to adjust the whale orany portion of the
socurity doposit towards the recovery af any amaunt due to RFCL from the successful
wenderes/Contractor.

g: Serurity deposit or such portion thereof that has not been adjusted towards recovery of
amount due from the successful teaderer/Contractar shall be returned to contraclor after
obtalning 'No objection certification’ from ekecutive departiment after oxairy af 'Defect
Liability Periad’ on demand within 30 days.

b If the Contractar submits security deposit In the form of Bank Guarantee [BG) as above,
EMD shall be refundea alomg with first B4 Bill paymont.
i, Security deposit shall be forfefted In case the vendor fails to exocute the order.

teriod of liability |Defect Liability Period) :

The Contractor shall guarantoo for the work done for a porjod of 3 months fram the date of
issue of Completion Certificate, Any damage ar defect may arise ar lie undiscovered at the time
of camnletion certiticate, in the workmanship shall be rectified or replaced by the Contractor
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1.29.0

to the satisfaction of HFCL. |n default, the Engineer-in-charge may cause the same 1o be matde
pood by other Contractor and deduct expenses [of which the certificate of Englnear-in-charge
shall be final) from any sums that may be there or at any time therealter become duo to the

Contracior from s Security Depasit.

PROCEDURE FOR MEASUREMENT/BILLING OF WORKS IN PROGRESS:

Measurement and Bllling:
All measurement shall be in Metric System. All the works shall be medsured jointly by
Representatives of Engineer In o charge and. Contractor. Contractor shall prepare
moasurements on prescribed proforma and get it verified from Sectional Heads and Area
Incharges of the Exocutive Department at RECL betoro raising thebill,
The Contractor will submit a bill In approved proforma in triplicate to the Engineer Ip-
Charge of tho work giving abstract and detailed measuremdnts fof the varous items
cxecuted during a m::.:nth oefore cxpiry of the 1st weelk of the succeeding manth along
with the copy of the following documents and all other documents to comply with the
statutary requircment.
I, Sclf-attested copy of the challan and ECR with respect to PF deposit relating to
previgus manth.
li. Self-attested copy of ESI challan relating to previous month and its payment
recolpt
I, Self-attested copy of the wape sheat
iv. Self-attested copy of the prool for transfor of salary to the warkers bank
account through online transfer (EFT only),
v. Sell-ottested copy of G5 Deposit relating to previous month
wi. 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 paymants for work actually dane.

Completion Certificate/Final Bill:

Ihe Engineor In.charge shall normally Issue to the Contractor the completion cortificate
withinone month after receiving an application thereaf fram the Contractar 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 decuments.
The Contractar after ebtaining the completion certificate s eligible Lo present the final bill
far the work executed by him. The final bill shall be prepared in the orescribed proforma
with referpnce ta 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 Bl shall also (nclude all additlonal elaims of the Contractor and considered as
conciusivi.

The final bill, cormplete in all respects, shall be subimitted by the Cantractor within 30 days
of the completion of warl, Ma further clalm shall be allowed by RFCL after Final bill. The
following documents shall be subrmitted to comply with statutary requirements apart from
the documents to be submitted with the HA bills:

i, Wndertaking against the compliance of the labour laws in the preseribod format

fi. Noclam certificate inthe format approved by RFCH
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lii, Copyalthe Form 19 {or) Form 13 of employees send to PF office if required.

lv. Matonal reconciliation statement for ail materials ssued by RFCL to the contractor
whether on free-issue basis ar chargeable basis (fany.

v. Nodues certification Tor facilities: provided by RFCL to the contractor.
wl. Certificate of clearing of temporary establishments of the contractor at site,

vil. Indemnity cerificate towards all Labour payments and statutary payments,
ingemnifying RECL/Consultant in this regard:

In case final bill s Aot submitted within 30 days, as specified above, the Enginecr-in-Charge
shall be at liberty to carey out their own measurement/recording of worlk done and may
make payment or recover balances based on such measurement/recording which shall be
binding on the cantractar.

d. Final Certificate:

Within 15 days of Contractors application made after the expiry of the period of defect
lfability provided in clause 1.28.0 here of satisfaction of all liabilities of the Contractor in
respect there of the Engineer Incharge that the Contractor has performed the obllgations In
respact of the defect Dability period and until issue of such final certificate, the cantractor
shiall be degmed nol to have performed such liabiliies, notwithstanding issue of completion
certificate or payment of the final bill by RFCL.

Terms of Payment:

a. Paymentof monthly running account bill completo inall respect shall be made after making:
necassary recoveries as per contract within 30 days of recelpt of bill. Paynient of final bill
snall bo reteosed within 680 doys after recelpt of Bill completed ih all respect. Payment of 10
% security deposit/deducted shall be released after completion of defect lability perlad on
demand within 30 days.

b. All payments shall be made 1o Cantractor through Electronic Funds Transfer (NEFT/RTGS
Process) as per information furnished by the Contractor in prescrioed e-banking mandate
[grri. Any change in the particulars shall be immediately informed to RFCL

o EBsealatienin Hates:

b The-esealationfdeescalation In wages, f any-wil-berelmbursed-farthe cormpeneni-fas
the-statutory-part of the payment like, minimam-wages|BasiceYBALPE-ESEBanus;
Leave-Rayment-oie,-however no-estalatlon/de-psealsten-wH-be-pad-an-the-contrast
At e

Il Esealatienfde-escalation is aoplicable anly-tn-the case-ef-Compiate/Bure-Man-power
stpply-eoptracts-Forat-ather contracts, prices/ rates-queted shall-rematn-Herrand-Fred
Hithecompiation-olwark/Fnal certificate-as-pertender and-shall net-be-subject-to
escalation—However— ! any Contracl labour componentidentifiable—in-the-Contract,
RFCLmay-pay-the differontial Minimurr wages enly-te-the extent-aHabaur componen
iclaimed—by—the—Cantractor, in-case-Minimum—Wapgesare—inereased sublect -to
submission-efsupperting-decumentary evidence:

il —The sseslattenideascalation inwages HampwiH-beretmbursedas per-doiowing:

— fprmulasBilled amount 2 Wi-ave-fastos* (3 ol labour-compenent}

Y
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rerenample- Caledlaton of Incroasedn-Minimum Wapss impaetaspiven bolows:

5.No- [Category

F.._ I S mﬁ: o

Rs-fday} (Rsfday) (Rs.fday)  factor {Rs.)
tNo's) {Rs. fbay)
3 A & =8 =D/ & G=E*F
2 Skiled  e523 gy & | coose 5 004m
3 emiskiled433 w37 b opops2 2 bows
4 Meskiled 370 1373 3 - 0.0081 11 00882
5 | ‘— el bows 38 passs
. | I — — o= f'f“_““

£ Vhewhove fgures-meatloned at-B-& C-are indisative-and actak-Hguros may-change depending
dpon the—mimimum-wape-notifications-from GO Telangana State Govt-whichever-is—tigher
EMIrﬂm&m—af—wag&s-@#&i!—hﬂf—TE{ungaﬂa—sEalE govt-arGO whicheveris highershall be considered
at-the-time-af Price-bid-opening or asreferred in-the NIT and-thesame shallbe-continued il the
eurrensy-otthe Comtract)

d. Tax Liability:

Ihe rates to be quoted by the Bidder should Be inclusive of all duties, taxes, levies, crtry
tax etc. but cxcluding GST. The GST will be reimbursed to the contractar against Tas
invoice subject to submission of documentary evidence,

Novariation on account at taxes and dutics, statutory or otherwise, shall be payable by
RFCI to Cantractor/Vendor except for GST. However, any statulary Variatlon for GST
shall be payable up to date of campletion against documentary evidence nxcopt for
period for which s completion s dolayed due to delay by Contractor. Any
reduction/deletion In Taxes / duties / cr_-s.sz_' I'ev!e& ! Tees shall be passed an ta RFCL

Addition of new taxes imposed by the State Governments/Certral Government afles
submission of tonder decuments and during contractual period shall be to RFCLs
account.

Statutory deductions on account of any law for time being In farce shall be made at the
rates applicable at the time of release of payment ta the bidder,

e. Raising of Invoice fBill:

Cantractor shall Issue the taxinvoice In aceardance with G5T Law within stlpulated time | e,

=14

days of rendering the service.

If Contractor is a reglstered taxable porson, a tax invalee is issued basod 6n the rules
regarding detalls requlred in a tak involce, following are the mandatory flelds inan involco,
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i Invoice humber and date
il Customer name
il Shipping and billing add ress

[y Customer and tax payer GSTIN
W Place of supply
Wi H5N codef Accounting code of services
Wi Taxable value and dlscounts
Wil Rateand amount of Taxes e CGS1/SGST/IGST
i, ltem detalls oo description, Unit price, quantity

In the event that the Contractor fails ta provide the Invoice In the form and manner
prescribed Under GST act, RFCL shall not be liable 1o make any payment against such
involces.

f.  Debit notes and credit notes:

All revisions, rectifications, madification, setilement of taxabie vallue or tax charged may have
to be carried out through debit notes and credit notes as early as passible. Further, Credit
noele shall be ssued not later than Seplember month following the end af the financlal year
in which supply was made or date of filing ef the relevant annual return, whichever is earlior.
IF Contractor foily to' lssue debit/ credit note as the case may he RFCL may withhold the
payment till rectification of such differences:

g. Uploading of Taxable Involces:

Uploading of taxable invoice and crodit/ debit notes shall be done by the Contractor strictly
within the period prescribed in GST act. [ the event that the input tax credit of GST charged
by Contractor is denled by the tax autharities to RFCL for the reason whatsoever, then RFCL
shall bo entitled to recover such amount frem the Contractar by way of adjustment from the
next involce / security deposit. RFCL shall also be entitled to recover Interest and penalty, in
case itis imposed by the taxauthoritics on RICH

h. Income Tax Permanent Account Number (I-Tax PAN): The Tenderer shall mention the
Permanent Account Number allotled by the income Tax Authorities In his Tender,

1.31.0 Preservation of Frée lssue Materlal:

All materials sseed to the Contractor by RFEL shall bhe preserved against deterlaration and
storage while under Contractor's custagy. Any damage [ losses suffered on accaunt of man-
campliance with the roguirement stipulated herein shall be considered as losses suffered due
to wlliful negligence on the part of the Contractor and he shall be liable to compensate HFCL
for the losses suffered at penal rates to be dotermined by the Engineer In-Charge with
reference to the rates charged for the purpose of recovery and shall be final and binding on
the Cantractar.

1.32.0 Secrap Allowance (For Free lssue Material only):

Contractor wlll plan the wark in such o way that the wastage to be minimum Following scrap
allowance will be  allowed. Beyang the allowance, the wastage will be chargeable to the
contractor on RFCL pate +25% 4 All Taxes will bo charged extra:

S Na | PARTICULARS | SALVAGEARLE
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1.33.0

1.34.0

1.35.0

1.36.0

1.37.0

A | STRUCTURE | 2.5%
B PIPE 3.0 %

Issue of material from RFCL:

Ary ssue of materlals from RECL stores Aot covered |n RFCL ablipation will be ssued and
chirged on AFCL issue rate <255 + All Takes will be charged oxtra. The [ssue of sueh matarial
will be sale discretion of RFCL

Issue of Gas Cylinder;

Cantractor has ta make hisarrangoment tar Oxygen and Acetylene Gas. However, the Oxygen
and Acetylono gas can be Issucd on chargeable basis |0 exipencies subject 1o the avallabllity
constituting following componerits.

4] |nvoice price of pas,

b) Rentlor each Cylinder per day.

c)] Department charges,

d]  Cost of collection and return af empty Cylinder.
Matarial Transportation.

Ihe Contractor shall make his own arrangement for Transpertation of thematorial from stores
to site of work and to the place of erection ele. at his own cost for making temporary
stores/wark sites, RFCL may indicate anareaat its awn discretion for putting up ofa temporary
hut/shed.

Price Reduction Schedule:

Hshal-be-sblgaton onthe Contmoiorstoadhere-striethe-to-the Hmeschedule-as stipulated in
Letter of Accoplanco/Work arderdpthe-avertodworkisnoteompleted according tethetimea
schedule thea—unless-such-fature s due-to Force Majeura as defined-in-Clause- 123 4-here
aboveordue to-RECEHS defaults then the-total-cortrast-preeshalb-bereduced by 1 % {Ope
Percent}-of the tetalvalue abwark forevery-day-ef delay-orpart thereof subjectto-aceiling
of 109 ol the-tetalbvalue abwork- by-way of reduction in pricefor delay-and-notas penalty.
Fheirvelee raised shall take into account the abeve price reduction, i applicable and paymant
shatl-be released for reduced value-anly—the Cantractor does not mise-invaiceforreduced
vilue, then the-Contractershalbssue aereditnote equivalent to the prsereductonameunt”
the dosision-afEngineerin-Charge with regard to-applicabiity-of Price-Reduction Schedule
shat-befinat and binding on the Contractas,

Engineer-In-Charge:

The Engineer-in-Charge shall have general supervision and direction of the work. He had
autharity to stop the work whenever such a stoppage may bo nocessary to ensure the proper
execulion of the contract, He shall also have authority to reject all work, direct the apolicatlon
of lorces ta any portion of the work as, In his judgment, s required and order force increased
ardiminishod 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 time and ne claim
whatspever on this account will be entertained. In case of any dispute the Contraclor may
appeil to the Officer-In-Charfe whose declsion shall be final and binding,
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1.38.0

1.39.0

1.40.0

1.41.0

\)>

Jurlsdiction: For any disputes regarding this contract, the exclusive Juriadittion shall lig n
courtssituated at Paddapalll { Telangana state] generally where the contract s being executed,
and Jurisdiction of all other courts is explicitly excluded. This Contract shall be interpreted and
poverned as por the laws of Indiaf/Telangana state.

Conciliation & Arbitration

Except where othorwise provided in the contract all matters, questions, disputes or
differonces whatsoevor, which shall at any time arise between the parties herioto, touching
the tenstruction, meaning, oporation or effect of the contract, ar cut of the matters relating
ta tho contractor breach thereof, or the respective rights or Habilities of the parties, whether
during ar after completion of works or whether before ar after termination shall after written
notice by either Parties to the contract be reforred to the Designated Unit Head / E.D
JCFO/CED, Rarmagundam Fertilizers and Chemicals Limited or his / her nomines for
appointment of Arbitratar.

The Argitration & Concillation Act, 1996 or any stotutery modification ar ree enactment
thereof and the rules made there under shall povern the Arbitration proceedings.

It is agreed by and betwoen the parties that |n case a roference (s made te the Arbiteator of
the Arhitral Tribunal for the purpose of resolving the disputes / differences arising out of the
contract by and betwesn the parties hercta, the Arpitrator or the Arbitral Tribunal shiall not
award Interest on the awarded amount mare than the rate of S8 MELR/PLR [ Base Rate as
apolicabile to RECL an the date of award of contract. The arbitration shall be conducted in
English. Tho award shall be final ana binding upon the partiss,

Contractor to Remove Unsuitable Employees: The Contractor shall, on instruction of the
Engineer-in-Charge; immediately remove from tho work any person employed thereon who
mishehpves tr causes any nuisance or atherwise in the dpinion of the Enginest-In-Charge is
not a fit porsan ta be retained on the work and such person shall not be agaln employed or
allowed an the works without the pricr written permission of the Engineer -In-Charge.

Safoty Regulations: The Contractor shall ebserve and abide by all fire and Safety regulations
of the RFCL. Before starting malntenarce wark, the Contractor shall consult RFCL's Safety
Officer or the Cngineer-in-charge. [F the Safety Engineer is not available, he will do familiarize
him with such regulations, coples of which will be furnished ta him by RFEL, when requested.
He shall be respansible for and must make good to the satisfaction of the RFCL any loss or
damage due to fire to-any partion of the work to be dane under this agreement or ta any of
the RFCL's existing property, All the accidents to Contractor's stalf will Be reparted to the
safety Officer pramptly, This wlll, however, not relieve the Contractor of any other statulory

obligations,

The Contractar snall not undertake any hot job without safety work permit. He has to malntain
First Ald Box In his office. Also, nocossary safely equipment like Helrmets, Hand Gloves, Face
shield, Safety Belt etc. are to be provided to his workmen by the contractor. However, special
Safety equipment required as perthe job requirement will be orovided by RECL free of cost.

Far any  default / accident [ loss due to negligence of Contractor) werkers, the liability of
Contractor shall be “Absalute liabillty”.

However, Persanal Protective Equipment’s shall be pravided to the Contractor's workmen by
RFCL, on chargeable and permanent (nan- returnable) basis. The cost of the item plus 25 %
pverheard charges shall be rocovered from the Contractor.
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1.42.0

1.43.0

1.44.0

1.45.0

Contractor to Execute Agreement: The Contractor's responsibility under this Contract will
commente from the date of issue of the LOA / DLDA The Tender Decuments, Other
Dacuments exchanged between the Tenderer and RFCL, the Letter of Acceptance, DLOA and
Wark Order shall constitute the Contract, The suceessful Tenderer shall have to execute an
Agreement with Ramagundam Fertilizers and Chemieals Limited, on a non-judicial stamp
paper as  notified by  Telanpans  state (Presontly  Rs200.00) purchascd  from
Ramagundam/state of Telangana, within 10 [ Ten) days of date of issue of | OA/DLOAOR Start
of Worlewhichever is earlicr. The cost af stamp paper shall be borne by the Contractor,

The agreemant shall remain valid for the initial period of WO and all extensions, No éeparate
agreement for extension perod shall be required

The Agreement to be executed shall be in the Praforma which Is specified by RECL in MNIT
{Annexure-IX).

Bidder to Acquaint Himself Fully;

The Bidder may wisit the site and shall acguaint Aimsalf fully and tharoughly with the
conditions and limitations Including stope, requirements and official/statutary regulations,
under which, confarming to which and subject to which, servicesfwork are 1o be perfarmed
by him. Failure to camply with the aloresald requirements will ot relieve the BIDDER of his
obligations in the event of his tender being accepted nor any clalm whatsoevar will be
entertained on the plea of ignorance or overlooking,

The Bidder shall give an undertaking that the terms and conditions of NIT and other aforesaid
conditions aro 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  #nd conditions
of NIT are accepted by Lhe bldder without any reservations whatsoever.

Payment for Preparation of Bid Decumaent:

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

Termination of Contract and its Cansequences:
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 compensatinn
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 atherwise or to any claims
for damage in respect of any breaches of the Contract and without prejudice to any 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, absolutely, determing 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

g, Becomes bankrupt or insolvent or goes into liquidation or Is ordered to be wound
up or has a receiver appointed on [ts 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
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k. Abandons the work, Or Persistently disregards the instructions of the RFCL/
Engineer in Charge in cantravention of any provision of the CONTRACT, Or

t.  persistently fails to adhere to the agreed program of wark
Or

d. Sublets the work in whale 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

i 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

In the event of theft/untoward incident happened due to act of Contractar andfor

T

its employees, or
i, Ringtender/Cartel formation/Non-benafide method, or

| RFCL may terminate the Contract due to any reason including reasons due to force
majeure, regulations or erdinance of any Government or any other reasons beyond
the reasonable contral of the RFCL.

% Fallure to submit the PF code befare start of Work and labour license, If applicable,
alorg with first RA bill.

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 explry 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:

It the cantract s terminated by RFCL  for  the  reasen detalled
unger clause  above or for any olher rogson whalsoever:

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

b. Security Deposit/Performance Bank Guaranter Bond submitted by the
Cantractor shall stand forfeited,

&, The Contractor shall have no rght to claim any cempensation for any loss
sustained by him by reason of his having entered into any commitrent or made
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1.46.0

1.47.0

1.48.0

1.49.0

1500

1.51.0

1.52.0

any advances on aceount of or with a view to the sxecution of the warks; or on
account of expected profies.

d. Allthe dues payable to the Contractor for the wark oxecuted by him before and
up to termination shall enly te released after making adjustments for the
cxpenses, charges, damages and expected losses etc incurred by RFCL asa
consequence of the termination of the contract,

Deleted
TIME EXTENSION:

If the Contractor requires any extension of time for completing the Wark 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,

Continued Perfarmance; The Cantractor shall not ston worlcin cago 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 reciprocil
promise. Unilateral stoppage of work by the Contractar shall be cansidered @ breach of
CONTRACT and the RFCL shall be within its rights to take suitable and nrcessary action as i
may deem fit to adequately protect its own interests.

The Contractor shall comply with the provisions of Factarie Act, 1948 & Contract Labaur
(Regulation & Abolition) Act 1970 and rules framed there under & amended from time ta time.

The Contractor shall abide by all the Acts / Labour Laws relatod to PF, Wages, Holldays, Leaves,
Bonus and Overtime ete. The Contractar is required to comaly with all statutary provisions,
from time ta time, during the tenure of the cantract,

The Contractor shall ensure that the payment of the minimum wagesta the labourers through
EFT, specitied by the government (State Government ar Central Govt whichever I5 highet)
fram time ta time, has been made In accordance with the Minimum Wages Act. I 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 rescrve the
right totake remedial action to rogulate the payments,

In case contractor fails to provide the requisite documents pertaining to stalulory payments
of contract workers along with the bill, an amount eguivalent to 40% of the billed amount
pertaining to labour wages may be withheld to take care of fulfilment of statulory
requirements such as PF, ES|, Bonus, leave payment otc, by the contractar. Further, the
Contractor has to make the payment to his workmen an or befare 7th day of the following
manth directly into their bank accounts. In case Contractor fall to do 58, RFCL helng the
Principal Employer will dishurse the payment ta Contractor's warkmen employed for this worlk
and deduct the amount so paid fram his bill, Far this, RFCL will recaver additional 5% af thp
total wage bill of the labaur, as departmentaly administrative cha rECS.

Loss to Owner (RFCL) during execution of Contract: It s understood by the Contractorthat in
the event of any lpsses/damages caused 1o the owner [RIFCL) due to the ressons whatsopvor
within his.contrel and the same losses/damapes are approved, the Comtractor has ta make
gaodall the consequential damages/lasses to the Owner without any protest and demur The
damages/|osses shall be apart fram other claims/damages to which the Owner is entitled
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1.53.0

1.54.0
1.55.0

1.56.0

1.57.0

1.58.0

1.59.0

under the contract or inthe course of Law. Except with the written consent fram RFCL, the
Contractor shall not disclose the contract or any provision of the contract to any third party

The Contractor shall ensure that all formalitics, permissions, licenses required be complled
under the existing laws of India and amendments thereof time to time for and in connection
with this contract Including engagement / employment of laborers are duly complied with
along with maintenance of all recards and resisters as required under laws, Mhie Contractor
shall indemnify and keep indemnified RFCL from and against all actions, claims, demands and
llabllities whatsoever under and in respect of the breach of any provisipns pertaining to labor
laws and/or against any tlaim, action ordemand by any warkman/ employee deployed by the
Contractor orany third partics, in relation 1@ work under this Cantract

Deleted

INDEMNIFICATION

The tontractar shall have to futalsh Indemnity Bond {as per format enclosed as Annexure-Vill)
far (vaie ol Bl st e rowards the materlal baing sent for repalr (This
Clause shall be applicable for repair of materials).

“If a Bidder resarts 1o any frivalous, malliclous ar baseless complaints/allegations with an intent
ta hamper or delay the tendering process or resorts to canvassing/rigging/influencing the
tendoring process, RFCL reserves the right to debar such Bidder from participation in the
presentffuturﬁ Bids up to period of 2 years”

Time Limit for Any Claim:

In case the Contractar fails to claim compensation, from RFCL on account of any claim under
the cantract, in writing to the Enplneer |n-Charge, within a period of one manth of cause of
action of such a claim ariso; the Contractor shall be deemed to have walved of his right to clalm

the same.

Where any portion af the General Condition of Contract is repugnant to or at variance with
any provisions af the Spocial Conditions af Contract, unless a differont Intention appedrs the
provisions of the Special Conditions of Contract shall be deemed to over-ride the provisians of
the General Conditions of Contract and shall ta the extent of such repupnancy, or varations,

provall,
Priority of documents:

Fxcept if and the extent otherwise provided by the Contract, the provisians of the General
Conditions of Contract and Special Conditions shall prevall ever those of any other documents
farming part of the CONTRACT. Several documents forming the CONTRACT are to be taken as
mutually explanatory of one another, but in case of ambigulties or discrepancies the same shall
be explained and adjusted by the ENGINFER-IN-CHARGE who shall thereupon issue to the
Cortractor Instructions thereon and insuch event, unless otherwise pravided in the Contract,
the priority of the decuments forming the Contract shall be as follows:

a. The Contract Agreement end its Appondices

b, The Letter of Acceptance/Wark Order;

c. Special Terms and Conditions of Contract (STCCK
d, General Terms and Conditions of Contract (GTCCY;
e, |nstruction to Bidder of letter inviting bid

f. Ay otherdocument farming part ef the Cantract.
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1.60.0

1.61.0

1.62.0

1.63.0

Contractor engaging 20.ar mare warkars must obtaln valld Labour Lleense for omplaying no.,
of persans as Contract |abour and it should mention the location and the maximum ne. af
contract labours to be employed/ engaged before actual exccution of work and tapy be
forwarded to HR Dept., befare actual execution of work. The contractar shall not undertake o

‘execute any work through contract fabour except under and in accordance with the licensp

issued on that behalf by the Licensing Officer, The license may be renewed as per the
requirement.

PROHIBITION OF CHILD LABOUR;

Engagement of child labaur/adolescent js prohibited and any one violating this clause will be
black listed and whengver there are viglation of the provisions, the Company wlll resart to
legal action as deamed fit, Person bolow the age of 18 should not be emplayed

Corporate Governance Certificate about Compliance of all Labour Laws: Under Companics
Act, 2013 (Clause 49), it is mandatory requirement of the Principal Employer to certify that the
Contractors are complylng with all Labour Laws pertaining ta the Payment of Minimum Wage
including temporary Contact workers, Conttibution degosited Regularly towards ES| & PI,
Fayment of Statutary Bonus so as to state that the Contractors of the Company are strictly
adhering to the rules and regulations and are not vislating any apalicable Labour Laws. Hence,
each Contractor/Agency te give monthly Undertaking with supportive docurments stating that
they are comolying all Lows dpglicable for all the Contract workers ncluding temporary
waorkers engaged at RFCL site {(Proforma attached as Annexure "), and which shouid be
counter verify by the Execution Dept. and after certification month wise, i1 Is farwarded ta HR
Papdrtment

Weekly Off/Holiday:

All the Contract Employres must mandatorily be given a weekly day off (full day). All Contract
Employee 16 get at least a threo National Holldays {26th January, 15th August and 2nd
October} as paid Helldays and also RFCL's Paid Holidays.

Pay during leave and holldays: Every employee shall be paid at 3 rate cquivalent ta the daily
average of his wages for the days an which he actually worked during the precedine month
exclusive of any earning in respett of overtime,
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Annexure V

Scope of Work:

IT INCLUDES BUT NOT LIMITED TO THE FOLLOWING

Supply of comploto raw material reguired for maintenance waorks of Hot and Cold
Imsulation including transpartation, loading, unlbading otc: strictly in accordance with
detailed specifications In section materials and job specification and as perscope of work
detalled in Schedule pf rates.

femoval of Haot ard Cold |nsulation striclly as per instruction of Engineer-in-charpe.
Application of Hotand Cold Insulation with ald used insulating material / new insulation
material Inciuding transportation of material to site, handling etc. in accordance with
technical speciflcations of this NI T, |5 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
I5 14164 (Latest). However, for Hot Insulation Surface Temperature should be 60°C as per
Safoty criteria.

INSULATION THICKNESS:

he insulation thickness for piping, vessels, Lguipments elc. shall be conflirmed and got
approved from Fngineer-in-charge before starting of the warlk, The nsulation thickness
for the various plants shall be as per drawing / instruction of Engineer in charge, Actual
thickpess of the Insulation and type of insulation to oe applied-an 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 contraclor

INSULATION MATERIALS:

Al the materials used for insulation, fiking and protection shall be new and shall canfirm
to the specification’s details glven below. However, if any oid materials removed Is In
poad condition the same can be used alter getting approval of Engineer-in-charge. Ne
payment will be made towards the cost of thisold material. Al insulating materials which
may b chasen for a glven sorvice, it is essential that it snall not contain chemicals which
may be harmful ta the pipe or the protective cladding at ambicnt or service temperatures
in wet or dry candition, '

The insulating material shall be selected as per the service and the temperature af the
system. For het insulation mineral wool insulatian shall be usee. The term mineral wool
shall be understood to mean a fibrous material manufactured from natural rock and does
not refer to mineral woal manufactured from slag or glass, For the celd insulation
Polyurethane rigid faam slabs or lags shall be used. However, all the insulation material
used shall be as per tho instruction of engineer-in-charge and shall be pot Inspected and
approved from him.

specification of insulation material as per RFCL document at Annexure ARA.

REMOVALS AND APPLICATION:
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The insulation areas to be remaoved will be shown by the Englneern-charge when
required. The insulation has to be refixed on the same partions, similar to the old natterns
and thickness with the Instructions of Engineer-in charge.
241 SINGLE LAYER INSULATICON,
Blankets shall be dry installed on to the vessel and shall be secured with metallic bands.
2.4.2  MULTI LAYER INSULATICON:
When insulation thickness exceeds 75 mm, the insulation shall be applied in multi-layers
with all [pints staggered. Fach layer shall be separately secured with metallic bande.
243 Al cracks and voids in main insulation shall be completely packed with loose miner|
el
244 Insulation for Equipments/Piping of .5, & Steam Traced Lines:
Alumintum Fails having a thickness of 0.1 mm, free fram any defect such as pinholes et
are to be used for covering all 5.5 surfaces and steam traced lines beforp installation of
Insutation. A minimum overlap of 50 mm at all jints shall be provided and scaled with
Barium Chromate interpased between the overlaps.

3.0 COLD INSULATION

341 The insulation thickness for piping cquipment ete. shall be calculated based on nofmal
operaling temperature and shall be got approved by the Engineer In-charge.

3.2 INSULATION MATERIALS
All materials used for insulation, flxing, sealing and protection shall be Aew and shall
eonfirms to detalls given in Annexure 2. However, il the material remaved Is In gond
candition, It can be used again, after approval of the Engineer-in-charge.

a3 REMOVALS AN APPLICATICNN
The insulation ta be remaved fram piping, vessol, equipment ete, shall be shawn by tho
Engineer-in-charge. The insulation shall have to be applled on the portion in slmilar to the
old patterns and thickness with the |nstruction of Engineer-In-charge. All Insulation
material not to be re-used shall be removed fram tho plant ares and dumped in the dump
yard as per the instruction of Engineer-in-charge.

34 SURFACE PREPARATION
The surface to be insulated shall be eleaned dried and all surfaco irregutaritios shall be
filled up with sultable approved sealers. One coat of anti-corrosive primer [Red oxide zing
chromate) shall be applled over the carbon steel surfaces to be insulated and Allowed to
dry betore application of insulation.

4.0 INSULATION SUPPORT ON VESSELS

41 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 vessal having shell
thickriess less than 3 mm ar shell of aluminium or other alloy materials where sport
welding s Is not permitted on the vessel surface. Approval must be ebtained fram the
engineerin charge befare welding will be permitted on any vessels or equipmeant.

42 Support ring shall be 6 mm thick and shall be as per fig A 1— A 6. In case of stress relievod
vessals insulation supports shall preferably be shop welded,

4.3 If support rings are used on a vessel, the Insulation af the head shall be held in place with
bands radiating fram a fioating ring made of & mm round M.S rod, The bands shall be
spaced not more than 300 mm apart at the tangent line. in tase of cold Imsuilation, [ugs ar
supports shall in no case be mare than 75 % of the total Insulatian thickness in arder to
ROt T punclure vapour barrier,
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4.4 Stiffener angels, weld protruslans, ladder supports, Insulation suppart rings, pipe hangers
ar any metal connoctions not otherwise scheduled to receive insulation shall be insulated
if I diroct contict with the cold surface [n case of cold insulation) Tho insulation over such
protrusions shall have an insulation thickness over thetm or at least 80 % of the thickress
af the adjpining Insulatian. In all such cases the insulation shall be extended to ensure
that the nearest exposed surface has temperature above 0°C or above dew paint.

4.5 On large wertical vossels of a height of Bm or more and on continuous run of & m or mare
af vertical pipe, support rings shall be provided at intervals not more than 3m, such rings
whall encompass the vessel and pipe, and the material lugs thereon shall have a length
equalto /5% of the total Insulation thickness, Extra insulation shall be provided over the
support rings, This shall extond for 25 cm on each side of the ring and shall be mitred to
45 cm for water shed onthe upper;

4.6 Where studs, tlips or pins are used to supporl insulation, their spacing shall he
approximately. 600 mm contre for blanket insulation and one per block For block
insulation. Split gins, If used, shall be spread, bent over and imbedded into the insulation.

5.0 WNETHOD OF MEASUREMENT:
Measurements shall be taken over finished Insulation surfoces for all types of insulated
equiprnent.

a) Plping system: Areq Measuremoent for all tems shall be taken for outside surface of
msulated piping. Measurement shall be taken along the centeriine of piping system,
which shall include fittings e.p. flanges, bends, 1ees; reducers and all types of vaives elc.
Measuremont for brarch canpection shall be taken fram the roal of stub in connoction:
Heducers shall be paid along with the higger size piping.

b} For plpefittings and valves, additlanal measurement far fitting or valve shall Be pald as
per the corresponding value given in table below:

METHOD OF MEASUREMENT OF INSULATION

TABLE-A Fittings - Equivalont {Meters] of Stralght Pipe o
Nominal Sice | Eloows/ lees, Caps | Flanges Flanged Welded/Screwed |
{mm} | Bends Reducers |  Valves | Valves |
12tobs 045 o3 0.8 15 0.5
8Dto250 045 g3 |08 15 a5
300 & bove  0.45 0.3 a8 |15 1.8

NOTE:

1] The eguivalent lengths of valves arc stited above are applicable only when removatle
ifsulation boxes are made. In case remoavable insulation boses arc not made, then
equlvalent Length shall be reduced by half,

2} for branch connection Tees with branch shees up to 2" and the naminal diameter of the
main plpe is 3" or mare, na additional payment as per Table-A' shall be made.
3) Miscellancous fittings like unions, couplings, strainers, nipple, weldolets, sockets etc. shall

be considered part of the straight length and no additional measurement shall be pilid:
Allthe oiping as well as eguipments/vessels insulation shall be properly sealed at the end
with the same aluminium cladding as apolled on the aiping/eguipments/vessels to
prevent tho ingress of the molsture in the insulation material.

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

5] I case al appllcation of "Thermo-Band" in steam tracing lines; measurcment shall be
taken separately. [his will be paid as per the actual amount consumed at Site.
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Equipments: The tircumferences of tylindrical surfaces shall be measurod outside {he
tinished insulation including westher proofing jacket. The measirement of all surfaces
Including the dish end and other fittings (Nowzles/Projection/Ma nholes/Hand holes ete)
of the vessels shall be as per 1S 14164 (latest).

Instruments:  Insulation of In-line Instrument shall be measured In the same way as
valves of the same size, No measurements shall be takan for ather instrument and they
shall be Insulated within guoted rates for piping and squipments.

All expansion/contraction [oirts shall be taken as extra over the main insulation, Payment
foreach expansion/contraction joint will be made as straight length (Mtr) associated with
I

COATING & WRAPPING OF UNDERGROUND PIPES

The external surfaces of underground stesl pipes shall be protected as fallows:!

The auter surface of piping and fittings shall be thoroughly cleaned of rust, prease, oll,
dirt, maisture and fareign 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,
globules drips and runs.

After the first primer ¢oat has dried and at [east 24 hours after the application of first
coat, a second coat af Enamel shall be applied by brush aver the first coal The Latal
thickness of two coal tar/enamel eoating should be 2.5 4 /- 0.5 mm

Befare the secand primer cont s dry, singlé laver of fiber gloss "RP tissue" (0.5 mm thick)
Innerwrap shall be applied spirally around the pipe overlapping at least 12 mm and pulted
into the wet second coatlng to contact closely to the contour af the pipd. It shal| be
ensured that the second coal tar coat impregnates the fiberglass wrapping,

After the sccond coat is dry, a third coat of Coal tar/Bitumen Frnamel shall be applind
without thinning to completely cover the fiberglass mesh.

Before the third coatis dry, a layer af (Coal tar impregnated Kraft paper) outer wrap shall
be applied on a similar manner a5 described in 8.3 abave. The wrapped pipe shall be
allowed ta dry thoroughly for not less than 48 hours.

The caverage shall not be greater than1.75 s.m. per |iter 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 af 150 mm at the ends shall be feft uncoated ta facilitate welding. After the wealding of
the joints and successful hydrostatic testing of the installed pipe the coating and wrapping shall
be applied at the welded jaints In a similar way as,

Guarantee & Test Cortificato
Insulation cantractar shall guarantee all insulation works against the defect dya ln material and
wotkmanship effecting performance for o period of 12 month fram the date of completion of
insuiation works and shall repalr/replace promptly, without cost, any part or parts of material that
falls within said periad.
All the test cortificates required as per this document shall alsa be furnished along with the supply
af material,

SPECIAL TERMS & CONDITIONS:

1. Contractor's Scope:
L1 General lTools llke open end/ring spanners; slide weenches, Pipe wrenches, Scrow
drivers, Chisels, Hammers, Hacksaw, Punch, Tin cutters, files ete. All
1.2 Technically saund and experlenced Supervisor for the supervision of work,
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1.3 Construction of Store cum office inside the factory premises on the space provided by
RECI.

14 Al the warkmon of the contractor deplayed agalnst the contract by the contractor must
wear Salety Shoe & Helmets and this s the sole respansibility of the contractor to
nrovide Safety Shoe; Safety Helmets and ather PPEs to their warkmen, supplicd by them,

1.5 Supervisian of job shall be in Contracter's scaope. However, a close lalson shall be
malntdined with the RFCL's Englreer [n-Charge for day-to-day progress of the job,

LG Lodging and to & fro Local Travelling of their staff and warkman from work site to their
plice of stay.

1.7 The necessary securlly arrangoments, at his awn cost for his office & stores, to ensure
safery of all Eguipment) Material.

1.8 Shifting of material, including scrap, from stores to site and vice versa

L8 Tomaintain minimum twe hand trolleys of his own for shifting of materials,

2. RFCL's Scope:

2.1 One-palnt power supply arca as ger requirement.

2.2 Compress Air, Construction Water; Censtruction Power; ote, as por reguirement and
avallability.

2.4 Space for store cum effice only will be provided construction will be under contractor’s
SCOpe:

Execution of Work:

3.1 The work shall be executed strictly in accardance with the terms & Conditions lald
down in this tender document

3.2 Ifatany time in the apinion of Engincer In-Charge, ta improve the pragress, Engineer In
chargeo takes remedlal action such as but not limited 1o

321 Employovertime cperations.
323 Increase the number of shifis
3.2.3 Warle on Sundays and holldays.
3.24 Ineroase his rosaurce deploymerl.

This clause supersedes the Clause No 1.1.0 of the GTC
“The execution of the work may entail working in @l the site and weather
conditions and no extra rate will be cansidered on this account. The contractor
may have to carry out the jobs to work round the clock as per our reguirement
and decided by Engineer In charge”
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 accortling 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 equlvalent to the price
reduction amount. The decision of the Engineer InCharge with regard to the
applicabillty of the PRS shall be final and binding on the contractor”
PRICE REDUCTION SCHEDULE [PRS):
Party has to maintain the minlmur maseral for careyout the |obs, Party also has to deploy
sufficient manpower to carry out the jobs. If party Talls 1o complete the job within the time
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10.

11.

12.

specified by Engineer incharge. Then the price reduction will be imposed/deducted as per
Clause Sof Spacial terms and eonditian |,
Minimum wapes prevailing ason date (e with effective from 01.10.2020) are as follows as per
GOl order Dated 12/10/2020

Skilled Manpower Rs. 603.00 / per day

semi-Skilled Manpower Rs, 500,00 f per day

Unskilled Manpower Rs. 427.00 / per day
In case of safety violation Rs 1000 per occasion will be imposed an contractor and it
will be deducted from R.A BIll,
This clause sugersedes the Clause Mo 1.30-part C of the GTC
“No Escalation or De-escalation will be considered in any part of the contract for
complete contract perjod”,
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.
GTCC Clause No.1.27.0 may be read as “percentage reduction of CPBG/SD from 10%
to 03%" as per government guideling issued vide ministry of finance OM Na.
F.8/4/2020-PPD Dated 12" NOV 2020,
GTCC Clause No.1.8.0 b) may be read as “The Earnest Money and Tender Foes should
accompany the Tender in separate Fovelope without which tender may not be opened and [t
may be considered as rejected at the solediscretion of RECLY only
This is Work cantract then Provision of MSME with regard to the selection of L-1 bidder
i5 based as per —"MSE quoting nearest price within price band of L1+15% may be
allowed full/complete job/cantract of total tendered value subject to bringing down
their price to L1 in a situation where L1 price is fram someone other than MSE,
considering spirit of Public Precurement Policy for MSEs, Order-2012 for enhancing the
Govt procurement [rom MSE. Being the spirit of the said Goavl. policy, the L1 Non-MSE
party shall accept the same and no representations on their part whatsoever shall be
entertalned by RFCL" —Not Applicable for this contract

14. Party (vendor) may ask to submit form 26AS /164 along with the work completion
certificate.
15, Schedule of Rates [SOR):

a. The bidder shall have ta submit the Schedule of Rates Perfarma duly filled in, failing
which their Price bid will net be accepted

b. Party shall guote single rate for each jtem. Any bid with the multiple rates quated will
bie summarily rejected.

E.. The Rates quoted should be Inclusive of all Taxes except GS1. Unless specified to the
contrary in the bid, all present taxes and statutory levies other than GST shall be barne
and paid for by the bidder, The GST will be relmbursed to the contractor against Tax
involce subject to submission of documentary evidence, Payment of the taxes and sther
statutory levies shall be the responsibility of the bidder and shall not be payaale by RFCL

d. The rates should be quoted only in Indian rupeas and shauld be Indicated bath in words
as well as figures. In cose of any dl.f.crepanév. the-amaunt quoted in words shall be
treated as final,  Any coreections made in the prices shall be authenticated with
sipnatures at all places,

e.. Rates filled n by bidder in S0R are Immutable and final. If the bidder has forgotton or
missed any tem at the time of guotation, enly nil rates shall be considered. Bids shall bie
evaluated an overall L1 basis e, landed cost to RFCL
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Wage Per Day Per Persan {including statutory benefits with full break-up (Basic B VDA,
£51, EPF, Honus Gratulty and others) (Minimum wages prescribed by the Mikimum
Wagos Act of the Central Government/State Government whichever Is higher should be
protected.

Entire amount of wages remaining after deduction for statutery bencfits 1o the
persannel erigaged will be paid to tham in full by RTGS/NET T into the individuals Account
and proof of the same will be submitted along with the Bills.

The guantities mantioned in SOR are Indicative only, the payment will be released on
the guantitles actually executed,

Spiltting of contract clause 1.27.0 (d) of GTCC is not applicable.
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ANNEXURE - VI
UNDERTAKING ON PARTY'S LETTERHEAD
Undertaking on Bidder’s Letterhead
With reference o NIT Na. dt. of Ramagundam Fertilizers and Chomicals
Limited, Ramagundam for at RFCL Ramagundam site |/We S/o. Shri
Rfo Authorized Representative of (the institution)

do hereby atfirm and declare as under:

Il That pur Institution/sister concern etc. has not been blacklisted or put on holiday by Any
Institutional Agency/Government Department/Public Sector Undortaking.
li. That o other Institution/Sister  Concern/Associated belongs to the same grolp are
participating/sulbmitting the Tender for the job.
i, That the infarmation furnished by mefus in respect of above Tender |s true and correct and
nothing has been toncealed. |0 case of any infarmation is found to be Talse 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
bellef and nething has been concealed therein. Verified at ~onthis dayof 2021

Seal & Sipnature Of The Bidder
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Annoxure-Vl

SECURITY DEPOSIT-CUM-PERFORMANCE BANK GUARANTEE FORMAT
(To be prepared on Stamp paper of Rs,500 [ssued in the name of Bank]

This BANK GUARANTEE Mo _ made this  day
of between _a bank Incorporated  and

having its rogistered office at_ - thoroinafter called BANK) whith
expression shall unless repugrant to the context or contrary Lo the meaning thereof include its
successarsand assigns an tne one part and RAMAGUNDAM FERTILIZERS ANID CHEMICALS LIMITED a
Company régistered in India under Companies Act, 2013 and having its registered affice at 3™ and 4"
floor, Mahta Building, 4, Bhikaji Cama Place, New Delhl-110066 |ndia to the context or contrary to
the meaning thereof incude its successors and assigns on the other part.

WHEREAS In pursuance to the agreement dated {hereinalter catlog
CONTRACT) entered |nto hetween RAMAGUNDAN FERTILIZERS AND CHEMICALS LIMITED (hercina fler
called OWNER and a Company incorporated in

(hereinalter called CONTRACTOR) which expression shall unless

repugnant to the context or contrary o the meaning thereof include (ts successors and assigns, far

supply of as envisaged in the Contract, Contractor has to submit a

Security Depasit-cum-Performance Bank Guarantee for8s. -

CONTRACTOR accordingly agrees to furpish the Security cum prrfnrmantn fank Guarantce as

hereinafter contained tawards fulfiiment of all of its obligations under the contract.

NOW THIS DEED WITNESSES AS TOLLOWS:

rhe decision af the Dwner as ta whether the terms and conditions of this Security Deposit-cum-

parormance Bank Guarantee have heen observed or not shall be final and binding on the BANK. In

A5y case, however the Bank's responsibility under this Security Neposit-cum-Performance Bank

{-_:mmnlee is limited 10 Rs,
. In pursuance of the Contract, the Bank hert'l:u,,i guaranteos as a direct responsibility to OWNER

that the BANK is holding the amount of RS il

Owner's disposal and hercby promises and shall be bound to pay 1o [WWMER; forthwith at
Owner's written notice stating that the cantracter has falied to fulfil its obligations urider the
contract for reasons for which contractor (s Hable and without any pratest ar demur and without
récoures ta contractor and withaut asking for any reasons as to whether the amaunt I lawfully

asked for by Owner or not, the entire amaunt or the portion thereof a5 mentianed by Owner (n

the notice.

2. 1his Security Deposit cum-Performance Bank Guarantee shall be valid for an initial period of
months  frarm  the dale of this Bank Guarantee No.

dated - plven by the Bank to Owner become pffective:

Upon expiry of months [rom the issuance of Commissioning / erection / completion
cortificate according to terms of contract the Security Deposit-cum-Performance Bank

Guarantee shall become null and void.

3. This Security Deposit-cum-Performance Bank Guarantee <hall be In addition to and shall not affect
ar be affected by any ather security now or hereafter held by Owner on account of money hercby
itended ta secure and Owner at its diseretion and without any further consent from the Bank,

and without affeciing its rights against the Pank, may compound with, give time or other
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5.

indulgence to or make any ather arrangement with Contractor and nothing done or omitted lo be
done by Owrier in pursuance of any authority or permission contalned in this guarantee, shall

effect discharge of the labifity of tho Bank

LINLESS PREVIOLSLY CANCELLED BY THE OWNER, this Securlty Peposit-cum- Performance

Bank Guarantee wiil ramain fn force  initially. up to

monthsfrom  the  affective date  of Bank Guarantoo Mo, _dated

_ Blven by the Hank 1o the Owner and subject to provisions of paragraph 7 above

will stand autamatically cancelled on the expiry of the said period, Unless demand or claim under

this Bank Guarantee Is made on Barik in writing within three manths from the date of explry of
this Bank Guarantee, all the rights of Qwner against the Bank skall be forfeited, and Bank shall be

relleved and discharped from all tha liabillties hereunder,

Any notice by way of request, demand of otherwise hereunder may be sent by post to the ank,
addressed as aforesaid, and If sent by post, it shall be deemed to have been given at the timo
when it would be doflvered in dun course of nost, and in proving such notice, when given by post,
It shall be sufficient to prove that the envelope containing the riotice was posted and a certificata,
signed by an officer af the awners, 1o the effoct that the envelope was so posted, shall be

conelusive.

Tho Security Depesit-cum-Parformance Bank Guarantono 5 to be returned to the Bank after (e

expiry in terms of Paragraph 4 above.

The Bank declares that It has the power o issue this guarantes and the undersigned have full

power 1o do so,

8. The last date of claim undor this Security Depasit-cum-Perfarmance Bank Guaranteo shal| he

(date of expiry + 3 months),

Dated this_ dayof 2021,

(Indicate the Name of the Bank with stamp)
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Annexure-\lll
Proforma far Indemnity Bond
[To be prepared on Stamp paper of Rs.500]
This DEED OF INDEMNITY made BetWeen MIS i cimemmmims i i hawing lts registered
pffice b .overerrreevnn. 800 plage of business ab.. ..o (herainafter called "The Contractor’],

which expression shall inclutge [ts successor and asslgns of the one part and M/s RAMAGLINDAM
FERTILIZERS AND CHEMICALS LIMITED , 4 company Incorparated under the indian Companies Act, 2013
and having its registered Office at 3™ and 4' floar, Mohta Building, 4, Bhikaji Cama Place, New Delhi-
110066 {hereinunder called 'the Owner') which expression shall include Its successors and assigns of the

other part

WHEREAS the Ownor has placed a Wark Order NOU s on the Contractor for ...
crand whereas ane of the cenditions of the said Contract, is that the Cwner will supply to the

contractar free ssue Material [or e veene B8 specified Inthe said Contract for the purpase

AT M

AN WHEREAS the Owrier Has agreed ta send the said Free lssue Material In the terms of
1he said Contract upon the torms that the Contractor should crterinto covenants herelnafter contained,

NOWITHIS DEED WITNESSETH AS FOLLOWS

1 In pursuance of the said agreement and In cansideration of the promises the Contractor hereby
permits and acknowledgos that the Contractor holds and shall always hold the said Free lssue
Miaterlals {which will from time to time be sent by the Qwner 1o the Contractor) under the said
cantract, in trust far to the arder of and on account of the Owner,

2 The Contractor herohy assume full respansibllities for the sald Froe lssue Materfals shall keep
the said Free lssue Materals frocof charge (e the Owner in the safe plact and In good condition.

3. The Contractor hereby agrees to indemnify and keep the Owner indemnified at all times
herealter agalnst all claims, demands, proceedings, losses, damages, costs charges and
ewpenses which may be or brought against the owner of which tho Owner may suffer or incur
by reason of any loss or darmage to the Contractor or |15 employees caused by the default ar
neglipence of the Contractor or [ts employees or agent and/or by reasons of breach by the
Contractor of ils covenants obtained in clause 1 and/ar elause 2 hercof.

4. The Contractar agrees that the FIM shall be used only for purpose intended by the Owner.

NOTWITHSTANDING anything stated hereln above, Contractor's liabilities under this Guarantee

&
5 rastricted 10 RS L only) anad it will remain in force
s unless an action to enfarce clalm under the guarantes is filed agalnst Contractor

before the aforesaid date all Dwner's rights under the sald guarantee shall be forfeited and
Cantractar shall be relieved and discharged from all the llabilities thereunder.
Dated:
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Annexurg-1X

FORM OF CONTRACT

THIS CONTRACT made at RAMAGUNDAM {Telangana) on the ——— day of ——— —~ BETWEEN
RAMAGUNDAM FERTILIZERS AND CHEMICALS LIMITED, registered in |ndia under the Indian
Companies Act 2013; hawving its ragistered office at 3" and 4™ floor, Mohta Building, 4, Bhikaji
Cama Place, New Delthi-110066 {hereinafter referred to as the "Owner” which expression shall
include its successors and assigns) of the ONE PART

AND
e e s S A e e e = carrying & Business in sale
proprietar/partnership/company etc. under the name and styleof —— o
ey, havlnﬂ' H_‘E fol’:e at e - . - —T I:hEFE!]nElfh'_'r

referred to as the "Cortractor" which expression shall Include his/thelr executors,
representatives and permitted assigns/ successors) of the OTHER PART.

WHEREAS the owner |s desirous of executing certain warks more specifically mentioned and
describied In the Wark Order No. - Dated farand WHEREAS the contractor
has agreed to oxecute the work os specified in the Tender Documents/ Work Order reférrad to

above.
NOW, THEREFORE, THIS CONTRACT WITNESSETH AS FOLLOWS:

ARTICLE-]

1.1 CONTRACT DOCUMENTS:
The fallowing decuments shall constitute the contract dacumants, namely:

a) This agreement of contract,

b) NIT/Tender docurments;

t] Acceptance of Tender;

d] Lettor of Intent dated -—----—;

e] Work Order dated ———; and
f) Eurther amendments, if any,

A capy of each tender document is annexed Rereto and the said coples have been collectively marked
Annexure-f,

ARTICLE-2

2,1 WORK TO BE PERFORMED

In‘consideration of the payments to be made to the contractor as hereinafter provided, hie
shall, with due care, promptness, accuracy execute the work In accordance with the Natice
Inviting Tenders, Spedal Terms & conditions of Contract, Waork Order and Letter af Intent

ARTICLE-3

3.1 COMPLETION PERIOD
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The contract wark shall be duly completed Inall respect and handoed over too within stipulated

time schodule fram the date of ssue of Lettor af intent. The time mentlaned herein shall ke
theessoree of the contract.

ARTICLE-4

4.1 JURISDICTION

Natwithstanding any other Court or Courts having jurisdiction to decide the guestion(s)
forming subject matter of a suit, any and all actions and proceedingsarising sut of or relating
tn the contract (including any arbitration In terms thereof) shall lie only in the court of @

campetent civil jurisdiction in this behalf at Peddapalli Bistrict of Telangana {where this

ciintract has been signed on behalf of the owner) and only the said Court(s) shall have
|urisdiction to entertain and try such actionis) and/ar proceeding{s) to the exclusion of all

other courts.
ARTICLE-B

5.1 ENTIRE CONTRACT

The centract documents mentioned in Artlcle-1 hereol embody the ontire contract
Botwern the partles. The parties declare that in entering into this contract they do not rely
upon any previeus representation whether expressed or Implied and whether written or
oral, or any inducement, wnderstanding or agreement and all prier negotiations,
representations, contract and/or apreements and understanding are hereby cancel led.

ARTICLE-B

6.1 NOTICE

sublect to any provisions In the cantract decuments to the contrary, any notlce or order or
cammunications sought to b sorved by the contractor on the ownaer with reference to the
cantract shall be deemed to kave Beensufficlently served upon the owner (notwithstanding
any enabling provisions under any law ta the contrary) anly if delivered by hand or by
Registered acknowlodgement due post to the engineer-in-charge as defined in the general
canditions of contract.

Without prejudice to any ether mode of service provided for In the contract documents or
atherwise avallably to the awner any notice, order or other communications sought to be
served by the owner on the cantractor with reference tp the contract, shall be deomed to
nave beon sufficiently served If delivered by hand or through registered acknowledgement
due to the principal office of the cantractor at his/their address mentioned on page No.1.

ARTICLE-7

7.1 WAIVER

8.1

9.1

No failure or delay by the owner in enforcing any right ar remedy in terms of the contract
ar any obligations or liability of the contractor in terms thereofl shall be deemed ta he a
waiver of such right, remedy, obligatian or liability as the case may be, by the awner and
notwithstanding such failure or deiay, the owner shall be entitled at any time to enforce
such right, remedy, obligations or liability, as the case may be.

ARTICLE-8
NOMN-ASSIGNABILITY
The contract and benefits and abligations thereof shall be strictly personal to the contractor
and shall not on any account be assignable or transferable by the cantractaor.

ARTICLE-9

DISPUTE RESOLUTION CLAUSE
[xcegt where otherwise provided in the contract all mattors, questian, disputes or
difference (BGispute/s) whatsoover, which shall @t any time arise betwean/among the parties
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hereto, touching the cunstruction, meaning, operation br offect of the contract, or out of
the matters relating to the contract 6r breach thereof, ar the respoctive rights or liabilities
of the parties, whether during or after completion of works or whether before ar aftar
terminationt shall after written notice oy ‘either party to the contract shall he
resalved/settied amicably through negatiation 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 from the date of receipt of dispute notice by other pﬁarw,
then party/fies may refer the sald disputes/s for adjudication through Arbitration, as
prescribod hereinafter,

On failure of amicable resolution/settlement as abowe, the disputo/fs shall be
referred/fadjudicated through Arbitration under/in accordance with “Arbitration Centre
(Bamestic and International), High Court of ludicature at Hydorabad for the state of
Telangana and State of Andhra Pradesh Rules, 2015 as amended or madified or re-enacted
from time te time, Whaore the said rules aro sllent or in conflicts with Indian Laws, same shall
be governed by Arbitration & Conclliation Act 1996, as amended or modified ar re-enacted,
fram time to time

The nimber of Arbitratar shall be three (3) In case of matter involving total amount of claims
(without considering claim of interest) more thag Rs3 Crore, atherwise number of
Arbitrator shall be ang (1) ip {5ole} Arbitratar,

Tha language af Arbitration shall be Engtlish

The Governing Law shall be Laws of Indla and dispute/s shall be adjudicated as per Indian
Laws,

For the capvenience of parties; the venue of Arbltration shall be as per above rules je
Arbitration Centre, Hyderabad. However, The Seat ofthe Arbltratian shall be Hamagundam,
Peddapalll District, State of Telangana. The courts at Ramagundam Peddapalli District, State
of Telangania shall have exclusive Jurisdiction,

It Is also agreed by and between the parties that (Acase a referonce fs made to the Sole
Arbitrator/Arbitral Tribunal for the purpase of resolving the dispute/s arising out of the
contract by and between the partios nereto, the Arbitrator or the Arbitral Tribunal shall not
award intorest on the awarded amount mare than the 5Bl MCLR Rate applicable ta RECL an
the date of award of contract”

IN WITNESS WHERFOF the parties hereto exccutad this contract on ——the day of — ——,
2021 and shall come intg forcow.ef ————

SIGNED AND DELIVERED FOR AND ON BEHALF OF

Ramagundam Fertilizers and Chemicals Limitod Contractor
(With Rubber stamp) [With Rubber stamp)
Witness Witness
1 1
F) 2.
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Annexure-X
Certificale of Compllance
ofr
Statutary Prowvisions of Labour Laws

Certified that provisions of contract Labaur (Regulations and Abolition Act-1970) and other relovant
Laws 35  mentloned  below  have  boen complied  with  towards the contract  fir

awarded to M/s __having
work order Nb ] dated __Tor
which RABIlINo.__ hasalready heensubmitted for Re_ against which
payment has been made an (date) directly to the bank accounts of the warkers, which

s as per Minimum wages act, honus and other acts. Na complaint has been lodged ti| date by any labaur
of the above cantractar, wha has paid wages for the month of

ERE and ESI Contributions far the above referred month have been deposited in rfo manpower deployod
as medtianed in SE No ta of wage payment register.

1. Minimum Wages Act 1970, Factories Act-1948 &2013, Warkman Compansation Act
1923,
Employee’s Provident Fund & Miscellaneous Provision Act 1952
The Payment of Hanus Act — 1965
Any other Labour law formed by State/ Central Government from time to time and
relevant 1o the above contract,

(Signature of the coritractor with seal)

Authorised Signatary
Signature & Seq|

(Fxecuting I}Eparwnrrt_}

Verfioo by
Autherised Slipnatory
Signature & Seal

{HR Department, RFCL)
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GENERAL

Scope

This specification covers design and material requirements for above ground, external
insulation of piping and equipment operating between ambient emperature and 760°C for the
purpose of heat conservation, process stabilization, temperature maintenange, personnel
protection and fire protection. Wherever necessary this specification indicates the basis for
stelecting a eriterion,

This specification is suitable for use In normal process plant atmospheres. Alternative designs
and materials would he specified |f necessary for corrosive atmosphere or potential leaks and
spills of chemicals,

Al the codes/standarids mentioned in this specification shall be of latest issue.

This specification does not cover cold service insulation. For cald services; Specification 6-
440003 is applicable.

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

Piping, equipment, storage tanks & vessels requiring insulation and the temperatures
{operating temperatures) shall normally be specified, as applicable, on the following project
documents!

Piping and Instrument Diagrams (P&10s) and Line Lists.

L

- Piping General Arrangement Drawings & lsametries,
- Instrument Piping Details and Schedules.
. Vessel, Exchanger, Storage Tank and sphere documents and [nsulation Schedules.

. Eguipment suppliers General Arrangement Dirawings for equipment items in Package
plant.

DESIGN BASIS

Criteria

Insulation thickness tables dre based on heat loss criteria, For various pariimeters considered
for insulation thickness calculations ‘Guideling for selecting insulation material & thickness’,
Document No. 7544-02-41-G1-36 may be refersed. Selected ‘Insulation thickness tahles'
for & purticular job shall be as per ‘Job Process design basis’.

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

- Heat conservation

. Process stabilization to assist process control.
- Steam tracing

- Electric tracing

- Hat water ar solvent tracing (fguid)

. Hot oil racing

- Steam jacketing

. Hor water or liquid jacketing.
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Hat i Incketing
- Fire protection
- Persannel protection

tnsulanion for ‘Personnel protection’ 15 applicable where exposed surfate temperatures exceed
65'C in normal or short-term operating conditions. Owver internally msulated piping and
equipments, provide cpen mesh metal puards and for surfaces which are not intemally
insulated, provide insulation on those pans of surfaces with which aperating and maintenance
personnel -may come in contet while performing routine duties. The actual extent of
insulation shall be determined by Field Construction Personnel and/or operating personnel
using the criteria that the exposed surfaces located within 600mm horizonially or 2100mm

vertically of a normal nccess, walkway or work area are to be insulated,

Internally refractory lined piping and cquipment and any other tems for which heal loss 15
essential shall not be insulated. (See para 2.3.6).

Insulation is not desired for piping and equipment for which heat loss is desired - excepting
for personnel protection or (o avoid thermal stress problems.

Instruménis and associated piping(other than impulse piping/tubing) subject to operating flow
and/or temperature conditions prevailing in the comnected piping or equipment shall be
insulated to the same requirements as that of piping or equipment. For impulse piping/tubing
refer impulse piping insulation specifications deseribed elsewhere in the document.

Extent of Insulation on Piping Systems

Insulated piping systems shall have straight pipe, bends, tees and pipe-fitings completely
inisulated.

Linless ptherwise specilied, all valves and flanged joints shall be completely insalated only in
steam, condensate service, hot oil lines and o lings which are trace healed ur jacketed 1o
mainian lemperatires,

For bucket and floal type traps the inlet piping and trap shall be nsulated.

Insulation on inlet piping to thermostatic and thermodynamic steam traps shall terminale at
approximately S00mm before the trap.

Steam trap outlet piping other than tlosed condensate recovery system shall not be insulated
except for personnel protection ressons,

Heat traved instrumentation shall be ingulated. The fuid containing sections of such
instruments and the associated piping shall he completely insulated. Indication length shall

remain visible. Instrumentation other than heal traced shall not be insulated unfess otherwise
required by Instrumentation department,

[nsulativn shall not be applied to the follewing, unless stherwise specified

. Piping which hecomes hot mtermittently, such as relicl valves, vents, steam-oul and
snuffing steam systems, flare and blowdown systems.

- Steam condensare lines downstream of steam traps discharping to drainage system,
unless ptheraise mentjoned,

Supports for piping: excluding pipe hapgers o the extent covered by insulation,
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- Steam Traps (except as noted in paragraph 2.2.3),

- Valves, including control valves and flanges in process piping systems {except as
noted in paragraph 2.2.2). However, personnel protection insulation for thesc items
shnll be applied, as required.

- Mipe Unian fitings,

- Tlicrmowe!] bosses, temperature and pressure tappligs.

- Lixpansion joints, hinged joints and hose assemblies

- Sight flow Indicators.

- Flanige joints in Hydrogen service

Extent of Insulation on Equipments

Support skirs of insuluted vertical vessel greater than 1200mm diameter shall b insulated

both internally and externally for o minimum distance of 600mm below the bottom tangent

line. 'The insulation shall terminate not less than 300mm above the anchor glair,

Support skirts of insulated vertical vessels of 1200mm and less shall be msulated extermally
only, as deseribed in para 2.3.1.

Bottom feads of [nsulared vertical vessels enclosed by a support skint shall be insulated
without finishing material and shall be insulated anly when the vessel outside diameter i

grenter than | 200mm,

Turbines shull be insulated for heat conservatian.

Liquid ends of pumps shall be insuluted when heat traced and jucketed.
[nsulation shall nat be applied to the following unless atherwise specifizd:

Pumps with operating temperature helow 200°'C upless puinped fluid has a paur point
above minimum design ambien| temperatire.

- Fans, compressors and blowers.
- Liquid ends of pumps except a5 noted in the paragraph 2.3.5 shove.

- Tntermitlly insulated or refractory lined equipment uniess specially designed for metal
temperature control.

Heads of vessels enclosed by support skirts with vessel diameters 1 200mm and less.

- Iriterndl sucfaces of insulated vessel support skims with vessel dismeter [200mm or
less,

. Turbine casings to be insulated shall exclude shaft seal caps, shalt bearing housings,
throttle valves, governors and supparts,

- Exchanger ehannel and covers; shell and channel flanges & Exp. Joinis.

Nazzles flanges, manholes, handholes and flanges of equipment.
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= surfaces of eoolers and condensers,
- Nameplates of all equipment items;

- Thermowell bosses, temperature and pressure 1a Ppings.
MATERIALS

General

Insulation matenials shall be as per specilications described in para 3.2, Selécted materinl(s)
for a particular job shall be us per Process Design Basis,

All materials shall be of high quality and good appearance, Insulation materials shall be of low
chleride content, chemically inert, nen-sulphurous | rot proaf, vermin proaf, impervious to hot
waler and steam, non-injurious to henlth and non-corrosive to steel and aluminium [even if
spaked Inowater at ambient temperatures for exlended periods),

The vse of msulation or finishing marerials containing ASHESTOS in any form s not
permitted.

No inllammable material'shall be attached to the insulation,

Fibrous insulants, caleium silicate, perlite and cernmic fibres can be used for the full
temperature runge mentioned against the respective material, for all applications except for
electrically heated applications

For electrically heated applications Polyurethans foam (PUR) or Polyisoeyanurate (PIR)
blocks shall be used in combination, with rockwool as inner layer,

For Tow operating temperature (upto 12570) services & suitable moisture barrier shall be used,

Insulation materials 1o be used aver austenitic stainless steel surfaces shall be zine free and
shall be inhibited with sodium silicate as per ASTM C-795. The amount of leachable chlaride
in the insulation material { except for calcivm silicate) before application shall not exeeed
10ppm. In case of caleium silicate it should not exceed Sbppm. For the chemical analysis of
insulation materinls ASTM C-871 shall be referred.

Dimensions and dimensional 1alerances for pipe sections, matiresses & slabs shall penerally
be a8 per respective eodes unless otherwise mentioned. The number of picees 10 be used shall
be as |ess us possible. When installed the insulation shall fit snugly and shall have a tight jeint.

The insulation materinls shall be as per ASTM/ES standards/codes Tor oversigs Jjobs unless
otherwise specified.

Insulation Materials

Fibrous Materials {Rockwool & Glass Wool)

| Shall be a preformed insulation and shall be of long libred tock or glass materil
processed from a molten state into fibrous form bonded with a binder and suitable for

the intended operational temperature range: from ambient 1o $550°C and 350"C for
rockwool and glasswool respectively. Shuzwool is not aceeplable.
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Unléss otherwise specified, insulation materinl shall stietly conform to all the
requirements of quality standards listed below:

Preformed pipe insulation

15:9842/ASTM C547 TYTE 1l or TYPE 111

mineral fibre  blankel
blanket type pipe insulation

- Melal-mesh covered bonded [S:8183/ASTM €392 CLASSI for piping & equipt
and  Blankets shall be faced on pne side with 20mm galvanised

TI5WG  wiremesh stiiehed through with 22 WG
galvanized lacing wire. For insulation over 'Austenitic S8
Piping & Equipment’ instead of galvanized wiremesh &
lacing wire 553047216 wiremesh & lsemng wire shall be
applied. _ o

Bonded Mineral fibre slab  15:8183

insulation

thermal insulation

Mineral fibre block & board  ASTM C612 TYPE IV/ TYPE V

Insulation shall conform to the requirements of respective codes, unless otherwise
specified herein and shall be tested and test cerlificates on representative samples
furnished as per 15:8183/1S: 984U ASTM:CS4T! ASTM:CS 92 IASTM:CAZ.

Densityimin}

140 & 128 kg/m® for resin bonded pipe sections and resin

honded LRB blankets respectively of rockwool; 80 & 64
kp/m’ for resin bonded pipe sections and resin bonded
cirved beveled seimems or LRB slabs respectively of
glasywool, Max resin content at the obove mentioned
densities shall be 2% npnd 3% For rockwool and glasswool
respectively. 1440 kpimr' for 158183 bonded mineral fibre
slabs and 240 kg/m’ /3320 kefm® for ASTM C#12 TYFEIV
ITYPE V respectively.

Thermal
Conduetivioy max)?

Thermal Cond, (mW/em C)

**Mean Temperature 'C

i 043
|00 .52
150 062
0 - .68
250 {150
300 0.90

“The values mentianed are for insulation material pa per 1S codé; For Apparent thermal
canductivity for materipl as per ASTM codes refer regpective ASTM code:

**Mean Temperature = (Hol Face Temperature ¢ Cold Face Temperature) /2

Linear Shrinkage

Not mate than 2 percent when subjected to soaking heat af
ihe stated max. tempernture ol use (350°C), for 24 hours.

Compressive  Strength
(0%

{minimum)  al
deformation

230 kg/m” for resin bonded pipe sections, curved hevelled
segments and LRB slabs; 120 kgm' for LRB
blankets(mittresses) unless otherwise specified.

Chloride Content

For stainless steels, with inhibitors less than 10 PPM, Tor
ather materials not (o exceed 20 ppm. .

Materinls {(Calcinm

Silicale, Muoulded Expanded Perlite,

Palyisocyanurate/Polyurethane Foam Blocks and Cellular Glass)

Caletum Silicate

It shall be suitable for temperatures uplo 760"C. Insulation shall conlorm to the
requirements of respective codes. unless otherwiss specified herein and shall be tested
and test certificates on representative samples furnished as per 15 9418/A5TM C51]

TYPEIL

-

Bulk Density

200 o 280 kg/m”
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«  Compressive Srengih

Reduction in thickness shall not exceed 10% when tesed
n)  Dry under i logd of 415 kKN/m? and
by Wel {afier 18 hrs immarsion in water) under a lbad

al 170 KN/m?,

+  Hear Resistance

When tested af increasing ternperatures, the maierial shall be
deemed suitable for use under conditions of souking heat, for
24 hes, upto a tempermture st owhich the  [ollowing
requiremeants are et

Mo Limoar 2%
Shrinkagellengily)
Mux. Loss in Moss 1 5%

Reduction i thickness nol

Compressive Strength _
axeeeding 10% under & load

af 345 kN/m'’.
% Thermal Conductivity **Meun Temperature °C Thezrmnl
(max] o Conductiviey( Wimk)
200 - D08
. 230 bose
- - 300 0,087 -
— £ —. 1 | I .
) 0121
- —— 035
S0 0.148

+_Chlaride content

Mot 1o exceed 50 FPM for CS ns well a5 8§

*The values mentioned are for insulation material uf per 15 code; For Apparent thermal
condutlivity for ASTM code material réfer respactive ASTM code.
**Mean Temperature = (Hot Fice Tomperuture + Cold Fece Temperaturs) /2

Muoulded Expanded Perlite

Insulation shall be block form and pipe sections In aceordiance with ASTM C 610, 1t
shall be compounded from moulded expanded perlite & sodium silicate binder and
shall be suitable: for temperatures upte 550°C. Insulation shall conform
requirements of respective codes, unless olherwise specified herein and shall be tested
and test certificates on representative samples fumished as per ASTM C 810, ‘Perlite
material shall be tested as per C-692 for application over 85 surfacey’,

+ Bulk Density(min)

192 kg/m', Test as per ASTM C302 (pipe) & ASTM
C303(block)

o Compressive  Strength
tfor blocks only) ar 5%

ATZRPaMin) Test as per ASTM C165.

. deformation = =
*  Apparem Thermal Shall be az given belinw,
Conduciivily Test muthed shall be as per ASTM CITHCS1E (Block) &
ASTM €333 (Pipe) e r——
Mean Temp °r Thermul Conductivity Moy
Wimk
93 VL
[40 0086
- a4 - (1201
268 = U106 . .
o we 0. -
| U 0,126
= Water Absorption of 149 S0
thermal insulation Adter
hent aging & 48 hr water
i, mioisture
___ bain, % by weight (max) . e e =
IR0 54
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1inear shrinkage

For length & wilth 2%{zinx) and for thickness R%(max) at
B49YC Tor 2dhrs

Chipride cantenl

For stninless stecls, less than 10 PPM, for other materials not
(o cxeoed 20 ppm

Polyisocyanurate (PIR) / Polyurethane (PLIR)

Rigid Polyisocyanurate / Poluurethane foam block. pipe aned fitting msulation shall be
manufactured with polyester or polvether resins fammability retarding  agents,
spectal catalysts and a blowing agent This can be used upto @ temperature of 123
dep.C. Insulation shall conform 1o following requirements and shall be tested and test
certificates on representative samples fumnished for conformance 1o ench of the
following requirements:

Selection of samples for
testing

A% per ASTM C290 OR BS:2972 (Frequency ol sampling
cluusie TV), Unless otherwise stated, the test spcoimend shall
he conditioned without external stressat 2321°C and 52
percent relative humidity for & minimum of 24 Hours before
teating,

Density

A0 1o 6 kgim®
To be tested as per ASTM C303 for Block-type und ASTM

'(C302 for pipe covering

+ Thermal Cuondugtivity Mean Temp. “C Thermal Conductivity (Maximum)
) __ miWiem deg -
o 0.138
24 245
38 1252

Thermal conductivity test shall be as per [5:3346 or ASTM
C177. Specimen thickness shall be as per [8:3346 or 23mm
per ASTM C1TT

CD.Ti'I.FI. S1rengt_|i“[?ﬁ"fin.}_

After drving at 102°C - 1207C for constanl mass us per
ASTM CI65, at 0% deformation or at yield point,
whichever occurs first, shall be 205 KFa. Test shall ¢ as per
15:11239 part X, =

7.5 & 5.5 ng/(Pas.h) for PIR & PUR respectively

‘Water-vapour _
permeability (max) Test shall be as per BS5608 or 1512436
Fire properties Insulation shall be self extinguishing type and shall satisty

the requirements for maximury eéxtent of burn (less than
25mm for PIR and 125mm for PUR) when tested os per
[15:5608 (Horizonal burning charseteristics- max; extent of
hiirn) or 15: 12436

Flexural Strength

“This is applicable to prefarmed pipe coverings anly and shall

be 275K pafmin) Tost shall be as per ASTM C446.

-

L

Humid aging

(Max_aliowable value afier aging at 60°C = 50 t 100%
relative  humidicy)-Maximum  percent change i finear
dimension shall be 4, Thig limit applies 1o cach of the three
foam direction, Test shall be us per ASTM D2126.

Clesed eell conlent

Minimuim percent 85, Testas per BS:4370 Part — 11 (Test for
closed eell content) - ~

Dimension stability after
heating

Test method as per 18-11239 Part -1
The max. dimensional change at different lemperatures uhall

b,
100°C + 29C (24 hr) 2%
125%C = 29C (24 hr) 2%

T fandard | size and

ditmensions

Rlock

Lcngih ' Lt 2400mm

Width upto | 200mm
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Tolerange In l=npth +hmin

Cinowedth +imm
o O thickness =1 6mim
Pipe Insulption B B
“Length 750 1o 1000mm
Inzide dipmetsr To suit standard siecl pipe

Shall be supplied as cvlindrical shape slit in balf lengthwise
or a3 curved segmgnts et from blocks or moulded segments
cut from blocks or moulded 1o shape, Upto 14 size, only
pipe seclions siil in hatf lengthiwise ahall be used
Dimensional Tolerante:

Length + Gmm
Thickness £ |.6mm
_*_ Thicknuss 20, 25, 30, 40, 50, 60 and 75mm _

4 Cellular Glass

Cellulir Glass Formed and fused imto unicellular form can be used upto a Lempierntur
of 350°C. Insulation shall conform to  the requirements of respective eodes, unless
otherwise specified herein and shall be tested and test cerificares on representitive
samples furnished as per ASTM C552.

- Density 110 0 147 kg/m’ Test as per ASTM C303 except that no
dying will be necessary, Determine the no. of specimens s
per ASTM 3490

* Thermal cunduetivity. Mean Temp®C Wimk
(miax)

1449 i.078

93 [.063

38 0.052

24 040

n 0,048

Thermal conductivity shall be tested as par ASTM (240,

S o C177 and C518. Test al least 3 specimens,
*  Compressive  Strength 517 kPa

{Aversgs min) Test a5 per method ASTM C240 and recommiendad Praictice

ASTM C163 Test ot least four specimens.

3.23  High Temperature Insulation Materials (A bove S50
Following types of insulations may be used for high temp insulation applications.

| Caramic Fibre

Ceramic Fibre shall be composed principally of Aluming silica fibre blanker. 1t should
be used in the temperature range of 551°C 1o 760°C. Ceramic fibre blankets shall be
made out of fibres having fibre length of abour 10 em or mere. 1t shall normally be of
610 mm width, 13mm or 25mm thickness. Unless otherwise specified insulation shall
conform 1o the requirements of ASTM C862 Type 111, Grade 8 or 1o the specifications
described in the ftable below, Insulation shall be tested and test certificates on
representative samples fumished, Ceramic fibre blankets shall be sampled for (he
purpose of test in accordance with ASTM C390.

SL Chemical & Ph}-sicui characteristics of Ceramic Fibre  Test Method
No - Blankets o -

* Chemical composition{fy volumebi]
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 ALDMing a3 151313
Zr,(Min) - — 1810085 o
~ FeaDy(Max) 0.1 18-1527
Ti0;(Max) 0.3 - 151527
~ 5i0y(Max) 51, -
. Mean Fibre s { Mivrons) -
{Upto 3% Sandard 2.5-3.8 B5-2972
deviation) o
= Dimensional Tolerance B
~ Thickness () 1% to (= H0% - B
Wwidth {-)2% (Excess is permitied) -
____Length ) (+)0% (Excess is permitied) -
»  Shot Content(% Max) 20 - ASTM C-892
- Bulk Densiy(Kg/m’ 128 ASTM C-167 o
Min) :
¢ *Bulk Density (=) 30% & (-)0% -
) Tolerance , - - :
. Thermal  Comductiviey .11 (6007 ASTM C-177/8-3346
{Real/MHE T Max
~ {Mean Temp] _
. [inear  Shrinkage(®) 3(1200°C) ASTM C-356
{at max temp) for
24k )
= Tensile Strength(Kg/cm*g{min) _
Longitudinal - = BS 1902 part 6

Transverse a5 , .
* The density shall be calculnted on the basis of actunl dimensions and actunl weight only, as

offered by the manufactirer.

=+ case of thermal conductivity, the test vertificate from an internationa Inboratory or any
laboratory approved by department of Science & Technology could be copsidered. However,
the sume shall indicate values for other characteristics of the material, The test eertificate shall
niit be more than 12 months old Fom the date of offer of material for inspection.

2 Calcium Silicate
For material specifications refer clause 32D

3 Contbiiiation Insulation of Ceramic Fibre (Inner layer) & Rockwoal (Outer layer)
For miterial specifications refer clause 3.2.3(1) & 3.2.1

l Combination hisulation of Cal. Silicate (Inner layer) & Rockwool (Outer layer)

For material specifications reler clause 3.2.2(1) & 3.2.1

24 Insulation material for Impulse lines

For impulse lines(Austenilic Stainless Steel), insulation material shall be sodium silicate
inhibited Ceramic fibre rope insulation of min density 250 Kg/m?, unless otherwise mentioned.
Ceramic Fibre rope shall be made up of Ceramic Fibre insulation. 1t shall comprise of ceramic
fibres laid parallel and finally wrapped with stainless steel wire to reinforce the fibres and
halding it in position. Other properties of ceramic fibre shall conform to the specifications as

described in glanse 3.2.3(1)
Additional Tests / Checks for Materials

Additional 1ests! 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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3.2.6

lests in the presence of Clien/Cliem’s representative an the sample selected af random. In dise
ol nonconformance the tests shall be repeated &5 per porms and frequency decided ot site ps
per the directions of Site-in-Charge, In case of repeated nonconformance the complete lot of
insulation material shall be rejected,  Special atrention is reqpuired for fibrous material as iig
installed thickness could be reduced due to compaction during transportation & storage and
thus affecting performance,

- Al the eodes mentioned shall be the lotest issues

Client'Client’s representative/ElL shall have right to mspect any or all the lests
conducted on insulation materinl by manufactarer at his shop or any laboratory

Quality Assurance Plan (QAP)

Vendor shall prepare and submit the Quality assurance plan(QAP), The QAP shall inchude
every stage of manufacturing process starting from raw material stage lo final stage of
manufactiring. The QAT shall also include referénce of purchase order number and date, the
types of checks, methods of tests followed, frequency of checks, lot size & acceplable eriterin
with permissible deviations,

Wenther Protection Jacket

Unless atherwise mentioned. aluminium jacketing shall be used as weather protection over
insulation except in fire hazardous areus fabove 550°C where it should be stilnless steel or
iluminized steel. For grade piplng in offsites jacket materinl shall be palvanized steel,
Calvanized jucketing shall not be used over insulation on o near austenitie slain|ess sizel
and/or austenitic nickel steel Piping & Equipment. Aluminium jacketing shall be ns-per ASTM
B209 Alloy 3003 H16. or 1S:737 designation 31000 condition H3 for flar sheets and
designation 31500/31300 condition H4 for carrugated sheets, For stanless steel cladding; the
materinls shall be in accordance with ASTM A&7 ar A240, type 304 or 316, For aluminized
steel cladding, the materinl shall be in accordance with ASTM A463, typel, couting
designation T2-100, Galvanizaed steel shall be as per IS:27T/ASTM A526 with 275 pms/m’ of
coating. Cladding (other than gilvanized steel) shall be coated on the side in contact with the
insulation with a polyeraft moisture barrier consisting of one laver of one mil high density
polyethylene film with o protective layer of 40-pound minimum virgin kraft paper. Palykraft
moisture barrier shall be heat laminated and applied in factory. As an alteenative 3 mil thick
Polysurlin is seeeprable. Thickness of the facketing shall be as follpws;

1 Fibrous Materiul (Rock, Glass Wool & Ceramic Fibre)
Thickness  for  Aluminium  Thickness for Stainlesy
cladding (other than grade steel /Aluminized steel
piping in offsites - Hefer note tladding
o below) e e
* For shells of verical 0.7Imm (22 SWG) Cortugated,  D.S56mm (24 SWG)
starage Tanmks & The profile of corrugated sheet Corrugated, The profile of
Vessels shiall be 32mm Smm corrugited sheel shall he
Hmmimm
_0.81mm (20 SWG) Flar
0.56mm (34 SWG) Fln

. A-ppficu Linn

«  For tank Reofi AL 22mm (18 SWG) Flar
* For Horton Spheres & 0. 7lmm (22 SWG) Flat
Morzonml vessel sliell
and  heads;  wertienl

vessel heads

* Forremovable covers [ 22mm (BSWGFFlat [ 23mm (18 SWG) Fiai

* For all piping, other {1 7Imm {22 SWG) Flin 0. 56mm (24 SWG) Flar
than grade plping (o

___ Dffsites I
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« For grade ;lipln_ﬂ I 0.56mm (24 SWG) Galvanized B
O ffsites ~steel (Refer note below)

Nate: For grude piping in oftsites the cladding material shall be Galvanized steel

bed

Rigid Material (Calcium Silicate, Moulded Expanded Perlite, Polyisocyanurate,
Polyurethane Foam(PUR) Blocks, Cast-in-situ Polyurethane foam and Cellular Glass)

= Application Thickness for Aluminum jacket  Thickness for Stainless
£ eludching, sleel / Aluminized steel
N  jacketcladding
«  Piping. Horizonta!  0.56mmi 24 SWE) Mo O A6mmi26 SWE) N
Vessel head & Tanks
Rool

T Wertleal Vessel Shells &  0.56mm {24 SWO) corragated, 0.46mm (26 SWG)
verticnl  portion of The circular  profile of corrugated. The circalar

storage Tanks. coreugated  sheet shall  be  profile of corrugated
32mim S sheet shall be

R ——— - 32mm Imm
+  Removable covers 1 22mm (IBSWG) Flar 122mm (18 SWG) Flat

34 Ancilliary Materialy
341 Secwrement Bands f Wires

| If material is Aluminium, then specification shall be ASTM B209 Allay 3003 Hi6 or
[5:737 designation 31000 (O1d NS3} condition H3: If Stainliess Steal it shall be 18/8,

2 Foor seciring [ibtous insulation
A Chy Piping
Band, 24 SWO ihick x 12mm {min) wide, Stwinless Steel.
B U Equipments
Band, 24 SWG thick x 20 mm wide, Sthinless Steel,
& On Vertical Storape Tanks
Band, Stainless Steel. 25mm wide x 24 SWG thick.
D Horton Sphere
16 SWG SS Wire & Band, Stainless Steel, 25mm wide x 0.8mm {min) thk,
A For Securing Rigid Insulation
A Cn Piping upto |67 00
Wire, stainless steel, 16 SWGL
B Cn Piping 187 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
Band, 88 12mm {min) wide x 24 WG thick

B (i Equipmit
Bard, S8, 20mm wide x 24 SWG thick.
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342

143

3.4.4

4.5

4.4

4.1

412

4.13

c Cn Vertical Storage Tanks & Spheres
Band, Stwinless Steel, 23mm wide x 24 SWG thick,

Rivets

Rivets required for metal jacket securement shall be the expanding Aluminm "POPY blind
eve typel Stpintess Steel, 9.5mm long % 3mm diameter.

Serews

Screws required for metal jacket securement shall be Stainless Steelicadmim plited steel sell
tapping type A No8 din x [ 2mm [ong to BS 4176 complete with neoprens washers under the

head.
‘5. and "J" clips
- Formed from 28mim wide stainless steel banding.

T ensure perfect water proafing, all the cladding joints shall be packed with sealing materials
whicl may either be In the form of o elastomeric sealing compound or fibre based bitumineys

feh strips.
APPLICATION

General

The application methods, given o this Standard are general in nature. The Contractor is
respansible for applying an insulating system that will give a satisfactory operational
performance and the requirements given herein shall be regarded as the acceptable minimum.
'he Contractor shall carryout the work in accordance with the best practices of insulntion
application with the minimum of waate and debris and the final job shall bave a neat, efficient

and workmanlike appenrance.

The insulation shall be so designed/applied such that ingress of water 15 prevented, leaked
product can diain off and vapour can eseape.

All hydrostatic tests on piping and eguipment, including sicem iracimg systems. shall be
camed out before insulating material is applicd.

The insulation Contractor shall only nsulate those sections of thie plant that bave been
specifically released for such work by the engineer-in-charge. 11 insulation must be installed
before pressure test, then all welds and fanged joints in the pipeshall be left uncovered il
successful completion of pressure test Then insulation shall be completad.

Surfaces 10 be insulated shall be thoroughly cleaned, driad and made free from loose seale, oil
or grease, It shall be the Contracioe®s responsibility to remove loesely adhering scale and dint
before spplyving insulation.

Corrosion Prevention

Miping, Equipment, Tanks ete shall be protected against corrasion by painting under insulation
as per specifications deseribed below!
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X Surfuce Preparation ’ i - Todal
SL | o eatBh | & Precercction/Shop Puint system (Field) | gyt DFT
Mo, nmp::rat!.m: Primer I i in Microns RAmAThs
in"C Primer Finish paint
{min.}
[ Insulated carbon steel, LTCS and low allow steel Piping, bmrugc Tnnks, Equipment e
A 4510 125 SSpC-Sr-10; Meone 2 conts of P-14 G ] 115:32% or | Mo over-conting
 leou of F-9 (@ 125y DFTicont; ns31s Lo e donie on
f:..-?"'-u DFT/enat {lﬂ.’-‘i'ﬂﬁﬂjmi F-9 s it will
conts of F-15 @ foad to mud
g0 DFT/eoa ! pracking
, (3xB0=24l} =]
B 126-400) SSPC-SP-10; Nane Scoatsofl F-12@ | 125133 |F-12 shall bel
Tenat of F-9 ip DFT/coat, arnbieal {
G575 DF T eoa [3x20=60) or Lemperature:
| coat F-16.@ CUring type
Al DFT/coal
2 Insulmed stainlcas steel including Allny-20 plping {MNoter2) |
A Below 0'C 10 | Aluminium sheeting with aluminium foil nd “Chloride free mineral If the piping &
| all minus sealant eoating barfum chromate” shall be applied. equipments arc
| lemperature _ already  ervoled
B Oto 125 SSPC-SP-10 Mome { conts of F-14 @ | 250 than  surfice
{15-25)1 surface 25 DFTYeoat, shall e
profile) prepored by
| coat of F-14 @ 125y cleaning:  with
. D Ticonl €mery  paper
131 Oia |25 SSPC-SP-11 Mane I eout of F-135 | 240 and  wash/fTush
(liernate) {15-250 surfhce intermudiate coat with  chloride
profile) @ B0u F T/ ooat free DM water
1 cont of F-158 800 + 1 coat ol F-15 lollowed by
DFT/com finish coat (@ 804 wiping  with
BFT! eont, arganic sotvent
_ {80+ R0 60)
C 121t 400 SEPC-5P-10, Mihe 1 coat of F-16 | 230
| coatof P16 125 125 p DFT/coat
DF Tenat -
B 4001 fo GO0 SSPC-5P-10: Mone | coat of 250 Caly. Amercoat
[ eoat of Amergoat Amercoat 738 (& 738 05 sultable
_ 738 @ 125 DF T/cout |25y DF Tcost | for the
E Cychic service | SEPC-51-10 Mane | coat ol 250 temperature  of
(-1196 10480 | 1 coat of Amercost Amercont 738 0@ a0 deg.C wnd
excepting T4 @ | 250 DF T et 125y D eonl cyelic
(=143t 120 tEmperiiire.
3 No painting 1s required for insulated monel, incalay und nickel liney
MNotes
| The Blasl cleining abrusives for 58 and Alloy steel surfaces shall be 55 grits/shots or
Aluminium axide grits/shots.
2. Far S8 surfaces with eyelic tempersture of <43 10125 deg.C, both A & B{B1) are applicable.
ARBREVIATIONS :
F-3 Inarganic Zine Sillvate caating X
F-12 Heat resistant Silicons Aluninum paimt
F-14 Specially formulated polyamine cured coal for Epoxy coating
F-13 Epaxy phenolic coating
F=16 Engineered Polysiloxane conling
416 The msulation contractor shall not earrvout any welding or drilling on plant equipment and

%

piping.
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4,1.7

4.1.8

4.1.8

4.1.10

d:1 1

4.1.12

41.13

4114

#4.1.15

4.1.16

4.2

Insulation shall be finished. bevelled and weatherproofed ot all terminal points where it iy
required 1o remove holts ete. without damage to the insulation.

Equipment numeplates shall remain visible after insulation has been applied by bevelling back
the insulating material and carcfully sealing the exposed edpds 16 provent ingress of moisture,

All profections, such as lifting lugs, trunnions and stiffenirs on piping and eguipment (i.e
vacuum Tings) shall be insulated with the same thickniess of insulation as specified for the

equipment item or pipeline.

Thermowell bosses, pressure tappings and weephole nipples shall not be insulated in bt lef
sceessible,

For Insulation thicknesses upto 75mm anly sinile layer insulation shall be used. Multi-laver
msulation shall be required when the insulation thickness is greater than 75mm with the mner
layer beimng larger. Insulation installed in wwo or more layers shall be staggered joint
construction and cach Inver shall be secured in place and deails of securement shall ke the

same for each laver.
Wet or Damuged Insulution shall nat be used under ALY LirEumstances

Material awaitinig s protective cover shall be sdequately protected from damage, rain and
contamination and shall be covered ywith cladding at a mindmuom loss of time,

A minimum clearance of 25mm berween outside surface of any insulation finish and adjacent
equipment, pipe or structural members shall be muintained.

Insulation supports shall not project aut of the insulation outer sucface and shall be given
sulficient coverage of insulating material to avoid hot spats on the metallic cover at suppon
positions

Where insulated horizontal piping iz supporiad on stesl shoes, the hieight of the shoe shall be
such thot the underside of the msulalion finishing material is cloar of the Bupporting structure
upon which the shoe rests by 25mm minimum.
Pieces of insulation with crushed and damaged ends shall not be usad,
Piping
Standard Shapes of insulation
1 Fibrous Matenal (Rock or Glasswool)
Shall be preformed pipe section in 2 halves for sizes upta which manufactured and at

least for all pipes with ouside diameter over insulation of S0Umm. 1o higger sizes.
multi-segments ure preferable it manufuctured, otherwise, hankets are acceptable

Bl

Calcium Silicate / Moulded Expanded Perlite

Hollaw eylindrical shapes slit in half lenpthwise (inn plane inehnding the ¢ylindrical
axis) or as carved segments. Upto 14" pipe size, only hollow eylindrical shapes shit in
half’ lengthwise shall be used. Pipe sections hored / machined om of blocks shall not
be used,
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4.2.2  Application

Polvisaeyanurate ' Polyirethane

Shall be supplied as eylindrical shape slit in hall lengthwise {(in a plane including the
eylindrical axis) or as curved segments cut from blocks or moulded 10 shape, Upto 147
pipe size, anly plpe seetions slit In hall Tengthwise shall be used,

Cellular Glass

Shall be supplied as cylindrical shape slit in hall lengthwisc (in a plane including the
cylindrical axis) or as segments. Upto 14" pipe size, only pipe sections shall be used,

Ceramic Fibre

Shall be supplied in hlanket strips in sizes as mentioned in the material spec in clouse

ki E

Harizantal Pipe

A

o

eneral

Insulation material shall be applied to (it snugly against the contours and
shaped only where necessary to achicve this requirement, The insulation shall
be carried out with the least number of material picces as possible and all
unavoidable gaps, cavities, and voids suitably filled up compatible loose fill
minlerial.

Pipe Section/ Moulded Blocks / Segments

- End joints of adjacent blocks shall be staggered one half of the length

of the block:

- Included anple between segments shall not be less than 30 deg. for
both single and double layer insulation.

- Further, minimum are length of segments should meet following
slaggoring requiremonts.

When double layer is applied, both longitudinal and circumferential joints
shall be staggered. The are between the longitudinal seam fines of the mside
and outside layers of insulation shall have an angle of over 13 deg. or the
longitudinal joints staggered at least by one layer thickness, whichever is
more stringent. Circumferential seams of the inside and outside layers shall be
at least 100mm apart,

Blankets (Fibrous insulation - Rock or Glasswool)
Shall be applied over the surface with joints tightly butted and laced together

with |mm diameter galvanized lacing wire,

Insulation Securement (All insulation materials)

Each layer of insulation shall be secured firmly in place with at least 3 loops
of binding wire / band, one loop to be placed not more than 75 from cach end

and at least one loop to be equally spaced between end loops, for each seetitin,
Binding wire shall be drawn abaut the insulation with ends tightly twisted
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together, bent under & pressed into thesurfuce of insulation. Bands or wires
in ne case be spaced mors than 200mm apar.

- For caleium silicate & Moulded expanded peelite, ull joins shall be
sealed with insulating cement of same composition os the Moulded
block.

- For Cellular gluss, Polvurethane foam and polyisocyanurate, joinls
chall be sealed with suitable compatible material

Each layer of insulation shall be secured by the same moethod as
above.

Frame work far supporting eladding fibrous insulation (See Fig: 3 and 4)

This 15 not necessary for rigid materials, This is required only for horizantal
pipe rems provided with fibrous insulation, in blanket forms; vertical piping
provided with fibhrdus materinls need not be provided with this, Piping
provided with fibrous resln bonded pipe seclions also need not be provided
with this framework.

Spacer rings shall be fubricated out of 25x3 M.S. Flats, The outside diameter
of these rings shall be equivalent 10 the outside diameter of the insulation,
Spacer rings shall be riveted 1o *7" shaped stays fobricated from the same
sized M.S. Fluts. These rings shall be spitably painted for corrosion
protection. Stays shall be provided at intervals of not more than 300 along the
cireumference of the insulation, subject 1o a minimom of 3 stays. Spacer rings
shall be provided at every approx. 900, To minimize direet heat conduction
through the stays, a packing of 2 sheets of 3 thick mill board shall be pravided
at the joints of the stays and pipes. Joints between M5, Spacer Ring and stays
shall be riveted by 6 dis M.S, Rivets with 2 Sheets of 3 thick mill bourd

interposed.

Vertical Fipe (All insulation materials) (See Fig.3)

Insulation on vertical or near vertical piping (i.e. greater than 43 deg angle from
harizental) shall be supported by bolted on metal collars: Metal collars shall be of 6
thick M5 or Alloy Steel bar (to suit piping material),

Outside diameter of collar shall be around 12 less than O.D. of insulation. Whise
multi-layer insulation is used. suppont collar shall be extended 10 provide for cach

layer.

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

Pipe operating Temp.( 'C) Support Spacing

Lipta 400 4500mm
401 1o 500 REINN T
501 10550 2500mm
551 w650 2000mm
651 to Tal 1 500mm

Expansion Joints (Both vertical and horizontal piping. All insulution Materials) (See

Fig.5)

Expansion jointshall be provided ot regular intervals as below.
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Temp ('C) Spacing (m)
Upto 204 Mot required
200 to 300 L

301 to 350
350 1o 40l
40) w550
551 1o 650
631 tp 760

Lt & Ln v OO

Expansion joint shall be formed by a 25mm space between the pipe insulation
sections and the space shall be filled by compressed mineral rock fibres. Expansion
|oints in each layer shall be affset at least 150 from each other in cose of multi layer
insulation. Expansion joint for frse layer for vertical pipe shall preferably be juse
below insulation suppant collars,

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

Insulation material shall be mitred and shall be same as that ol pipe. Enisulation
securement handsiwire shall be same as that for equivalent din pipe. Bach mitred
section shall be secured with minimum 2 wires/bands. For bends / elbows of nom,
pipe size 6 & below, due Lo lack of space, for all insulation materials, insulation shall
be secured by spirally wound 16 SWG SS wire for hard materials & 10 SWG 58 wire
for soft materials. Insulation joints of block material shall be suitably sealed with
adhesive for isocyanurate /PUR/cellular glass and by insulating cement for culeium
silicate/Moulded expanded perlite. Fittings below 50mm nom. dia, if insulated of
calcium silicate/Moulded expanded perlite, shall be insulated with insulating cement
build up in 6Gmm layers to the thickness of insulation of the adjucent piping. Each
luyer of insulation cement shall be remforced with 25mm No, 20 SWEG wire nelling,

Tee {(All Insulation Materials) (See Fig 8}

Preformed pipe sections or segments shall be carefully cut and shaped around "Tee,
junctions and the insulation material of the tangential pipe shall be carefully and
neatly eut 1o mate upto the material applied to the parent pipe without the creation of
voids or gaps, at the junction. Insulation shall be ndequately secured by wire / bands
of same specification as that of same size pipe.

Flanged Joints or Valves (a1l insulation materials (Fig.9 and 14)

Flanged Joints or Valves, il 1o be insulated, shall be insolnted with prefabricated
remmvable covers, lined with pipe sections / lags / slabs.

Welded valves, if insulated, shall be insulated with aversized pipe sections or lags, cut
and shaped to fit around the body of the valye, Insulated valves shall be completely
covered, but the {nsulation shall be cut and shaped around the valve stem and kept

clear of the stuffing box gland.
Insulation Flashing (all insulation materials)

Insulation shall be stopped short of flanged joints and unions by a sufficient distance
to permit easy removil of the flange nuts and bolts or breaking of the unions 1o take
place without disturbance or domage to the insulating material. At these positions the
insulation shall be beveled and sealed with » metal closure which in tum shall be

seiled with waterproof sealing material.
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4.3

4.1

432

B

o

Fipe Supports: (Al insulation materials) (Fig. 1 1)

Insulation at solid welded or clamped supports shall be cut and shaped 1o [t around
the support and banded securely to enable the insulation to be carried with the pipe
movement. When the pipe hangers pass through insulation on piping outdoors, metal
hoods packed with a waterproof sealing material shall be fumished and installed.
Upper bolts of the hanger clamps are not o be covered with Insulation.

Steam Traced Piping (All insulstion materials) (Fig. 12)

Steam traced piping and fittinge shall be installed with oversized sections 10 allow
accommodation of both parent pipe and tracer without damage or defarmation of the
insulation. Traced instrument line and fittings shall be totally enclosed by the
msulation in a similar manner and the designed warm air anoulus maintained
throughout the tracer pipe length, Insulation supports for vertical pipe shall have
sutable clearance [or wracer pipe. Composite box type msulation may be provided on
the steam supply lead lines, in case they are routed together similarly this may be
provided for the return lines to manifislds after the run of tracers.

Electrical Traced Piping (Polyisocyanurate / PUR)

Electrical traced piping shall be provided with the sume size insulation as would be
provided il the piping were not electrically traced, unless otherwise specified.

Horizontal Equipments

Standard Shapes of insulation

I

Fibrous Material (Rock or Glasswoal)

Shells: Preferably preformed pipe or multi pipe sczments or slabs cut and shaped 1o
fil. Alternately, blanket may be aceepted.

Heads: Preformed blocks and slabs cut and shaped to fit. Alternatively blanket miny b
accepted. '

Caleium Silicate/ Perlite/ PURY Polyisocyanurate! Cellular Glass
Curved segments / blacks, mitre cut and shaped to (11
Ceramic Fibre

Shall be supphied in blanket strips in sizes os mentioned in the material spee in clause
325,

Application {All Materials)

Following provided by the wessel fabricator for insulator / cladding support |
securement. a5 indicated in enclosed sketch No, 7-12:0033, shall be verified for their
presence by the msulation contractor, before commencing insulatian work:

For vessels af diameler 2000mm and above are provided insulation SUppPOTT al
horizontal centre line as ulse vertically at tangent lines, Ring suppart a
tngent lines are provided with 6mm diameter holes. These are 1o he used for
msnlation securement,
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. At vessel heids abave 600mm outside diameter are provided flats having
Giin din holes. The flats are for insulation support and holes provided m them
are 1o be used far nsulation scourement, Also provided on either head is-a
central ring made of 10 dia galvanized steel rod, For vessels which do not
hiive central nozzie, these rings shall not be provided by vessel fabricator. For
such vessels, insulation contractor shall provide these rings.

- Boot of vessel, if any, is provided with cireular support ring with holes, as
mdicated in sketeh.

Blanket shull he applied over the surface with joints tightly butted and laced together
with imm dia galvanized lacimyg wire.

Oiher hlock insulation shall be applied with the longer dimension parsllel to the axis
of the vessel or equipment, When blocks are applied in mulliple lavers, all joints in
successive layers shall be paraliel to the long axis, shall be stappered and sealed with
insulating cement for calcium silicate or suitable adhesive for athers, In all cages, the
insulation {s.to fit the contour of the vessel or equipment, so that the use of a leveling
coat of insuluting cement should not be normally necessary to get an acceptable
smuooth exterior.

Special considerations for insulating high temperature Vessels {(Required only if
prowided with calcium silicate insulation) (Fig. 13)

This provision is required to take care of the effects of equipmenl circumferential
thermal exphnsion on insulation.

This pravision is required only for vesscls and Lxchangers provided with caleim
sificate insulation.

Caleium siticate insulation should be installed in bevelled or curved segments enly, to
avaid volds and provide an efficient insulation aystent.

For equipments upte 3000mm in dismeter and 200°C, 1o take care of eguipment
circumferential expansion, the ciréumfercatia] block 3¢ eut and fitted 1o be Jmm
greater in circutnference than the equipment and secured so that tension of the bands
produces compression on the butt edges rather than on the surfact towards the vessel;
the little annular space and the compressiveness of the blocks would suffice to take
care of eircumferential expansion of equipment.

[f the vessel is above 3000mm [n dinmeter or if temperature is above 200"C or both, a
25mm thick Rockwool fibre blanket insulation shall be applied nround the equipment
prior to the application of calzium silicate. This acls as an expansion orea around the
equipment to act as mechanical and sometimes thermal cushians, The caleium silicate
block must be cut and fitted ta the pwiside radius of the equipment plus the thickness
of the Rockwool spacer insulation. The insulation, when installed, should nol
compress the Nbrous blanket.

Above provision to take eare of circumferential expansion i3 required hath for shell
and head.

[nsulation Securement (for all insulation materials) (Refer Fig.13 and 14)

Each layer of insulition on shells of equipment shall be secured by bands at gvery 225 centrel,
Facl band shall be machine stretehed and tensioned to remove slack only.
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4.4.4

4.5

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 |50 centres for rigid and 300 for fibrous
sulation, measured at the girth ring, These bands shall be machine stretched and sealed,
Outermost layer of insulation shall also be supported by drawing and seeuring 16 SWG
annealed wire through the 6 diameter holes provided in the shell girth ring a¢ also the Mats
provided on heads. The wire shall be drawn through every hole and it shall be secured 1o the

ring with n knot,
Verticnl Equipments
Stundard Shapes

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

Application (For all insulation materialy) (Fig 16 & 17y

Application details on shell, top and bottom heads shall be similar to that of horizontal
equipment. Insulation shall be laid on insulation support rings provicded by the fabricator, See
Stondord 7-12-0025,

Insulation Securement (For all insulation materinls) Fig. 16,17 & IH]'

Baottom and Top Head nsulation shall be supported by 16 SWG S§ wire drawn through holes
in the insulation supporis provided by the (abricator.

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

Shell msulation shall be supported by bands at every 225 centres on the cvlindrical pertion
and the bands shall be kepl horizontal,

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

For insulation securement of bottom heads inside skirt no Moating rings/hands neeay e
provided; Firm securement should be ensured just by |6 SWG annealed 85 wire drawn over
insulation tightly and through the holes an support rings provided by the fabricator,

Expansion Joints (All insulation materials)

Fxpansion joints shall be provided every 4000mm (max.). The Jomt ghall be provided at
insulation suppart rings. It shall be a 25mm space between the top of the Insulation and the
bottom of the support ring: The space shall be filled up by eompressed rockwool fibre,

Flunge, Nozzle, Channel Cover, Manway & Handhole Flanged Cover (For All Insulation
Marterials )

Where insulation is required, these shall be insulated with Jined removable prefabricated
cavers secured with bands or quick release 1oggle clips.

Otherwise, insutation shall be stopped short of uninsulsted Aariges and noszles e, a
sutficient distance 1o permit withdrawal of balts without digturbing the insulation. [nsulstion
shall be weatherproofed and sealed at these lacations:

Vage 67




4.0

4.6,

4.7

4.7.1

172

Irregular Surfaces Such as Pumps, Compressors, Turbines ete.
Application
! Fibirous Material: Material, application and insulation securement

This shall be Prefabricated removable covers, lined with pipe sections [ lags / slabs /
marresses.

2 Calolum silicate/Motilded Expanded Perlite
Insulation materiel shall be loose [ill insulating cement/block insulation cut and fitted,

insulation shall be applicd in maximum 23mm thick Jayers until the scheduled
thickness is ohtmined,

Each layer shall be covered with a laver of 25mm lex. 20 SW( galvanised iron wire
mesh for other than S8 surfaces and with 58 wire mesh for S surfaces. The final
layers shull be trovelled to a smooth finish with a 6mm thick finishing cement.

Insulation shall be beveled back at 45 dew: from all.casing flanges, shafl seal caps und
bearing boxes.

Vertical Storage Tanks (Carbon Steel)
Stundard Shapes of insulation
| Fibrous Material (Rock ar Glasswaal)

Shall be in slab form.,

2 Polyisocyanurate [ Palyurcthane foam
Shall only be foamed cast in-situ,
Application

| Supporting rings / spikes (rods) for supparting insulation / cladding

A Shell

Refer Standard 7-13-0003 Sk 1&2 of 2. This Standard indicales the extent of
insulation / cladding supporting / securement details provided by tank
fabricator. Insulation contractor 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 a8 top
covering for the shell insolation as shown in Std. 7-13-0003.

Insulation Support

Insulation support will consist of Smm dia stecl rods provided at 400mm dia
diamond pitch. Length of these lugs is Jmm less than insulation thickness.

9
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Cladding Suppon

From tank top, horizontal aings shall be provided at every 1173mm on tank
shell,

B Tank Rool
Shall be provided as per Standard 7-13-0003,
2 Insulation laying and securcrient
A Shell {(Apphication of fibrous nsulation |

Insulation shall be applied betwesn rings in horizontal mode. Mattresses
insulation shall be applicd with joints tightly butted and laced together with
Imm dia. galvanized lacing wire. Mautts shall be impaled to the Smumn rod and
speed washess fixed and pressed home fur intimate contact of the insulation,
In the case af multiple layers, spesd washers are necessary only over the final
layers, (upto-and including 150mms). Rods and speed washers of spring steel
should be selected to suit each other. While mods are provided by tank
fahricator, speed washers shall be furnished by msulation contractor
Insulation shall be further secured by bands spaced centrally between
insulation supports.

shell {Application of Palyisocyanurate / Polyerethane foam)

Shall be fosmed cost an-situ as per vendor's procedure (approved by
EIL/Client/Client’s representative} and to the satisfaction of Site-in-Churge.
The minimum requirement for thermal conductivity, density, compressive
strengih, fire properties and water vapour permeability shall be as per pars
3.2.2(3). Depending upon the application the thickness of cladding 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 ume of injection of foam. Contractor can use
foamed cast inosity insulution only alter petting the approval to material
specification and application procedure.

£} Rool (For all materials)

Application ol bath fibrous, polyisocvanorate and Palyvurethane foam shall be
similar to thot as for shell. Insulation support from Smm dia M5, lugs shall be
exactly same asn shell.

Horton Spheres

Standard shapes & Material

Shall be only Rockwool [ Glass wool blanker

Application

] Struetural members providied by spheres fabricator for insulation/cladding securement,

Insulation & Cladding suppons shall be as per Standard 7-13-0015.

2 Insulation laying and sgcurement
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Insulation shall be applied between rings. Insulation shall be applied with joints
tightly butted and laced together with Imm diz galvanized lacing wire

Insulation shall be secured by drawing and securing tightly 16 SWG stainless steel
wire through the 6 dia holes, provided every 200 centres, in the horizontal leg of the
insulition 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 individusl
hole and it shall be securéd with angle with a knot at every fourth hole. For
application of bands for securement of ingulation and cladding refer figure2l,

Inspection Windows

Piping

Plug type inspection windows of ellipsoidal shape shall be provided on all the insulated
pipelines having diameter 2 and above. One inspection window shall be provided at a
distance of every 20meters of straight length of pipe. It should be provided al the bottom e
Al 4:6-8 clock position whichever is convenient. Therg must be atleast one inspection window
between two bends which are minimum 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 as that of the sheet metal cladding on insulation. The size of the inspection
windows shali be as [ollows:

Pipe dia 2" 35mm minor dimeter x [ 20mm major dismeter
Pipe dia 3" 45mm minor dinmeter x 1 20mm major diameter
Pipe dia 4" 75mm minor dinmeter ¥ 1 20mm major dismeter
Iipe dia 67 100mm minor diameter x 120min major diameter

Pipe dia 8" 1 00mn minor diameter x 120mm major digmeter
Pipe dia > 8" 120mm minor diameter x 120mm major diamecter

Exchangers

All the heads shall be provided with one inspection window ench, Mmimum {wo inspection
windows shall be provided on the shell side.

Columns & Vessels

Heads shall be provided with one inspéection window each. One inspection window shall be
provided at every platform. Minimum two inspection windows shall be provided on shell

partion,

Tanks

Cne inspection window shafl be provided at each course of the tank and also at the 1ap,

Impulse Lines

Wrap the impulse lings with insulation (Sodium Silicate inhibited Ceramic rope) of required
thickness (refer note below) afier cleaning the impulse lines of dust, rust, grease ete. Ensure
that the ropeis) have been tightly wrapped withoul leaving any gaps. Apply two layers of self
adhesive Aluminium foil tape of minimum 0.1 mm thick spirally bound aver the fibre rope
surface with the joints in two layers staggered, Ceramic rope shall have minimum density of
250 Kg/m® with other properties conforming to para 1.2.3(1) of the specification for Hot
Insulation. A suitable sealant shall be provided to stop the water ingress at the termination
points of insulation.

N
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Note: Impulse line insulation details shall be as follows;

Size Temp Mo, of Ins layers Thickness of each layer

(Impulse line)

M | 50depC 2 b

Wt 150degC 2 L

H 250degC 2 an

- 250depC 2 i

INSULATION FINISH

General

Maisture Barrier

| On all surfaces except horton sphere, provided with fibrous maierials, Moulded

Expanded Perlite , Calcium silicate, Palyisocyanurate & Polyurethane foam .

For surfaces upte 1257C & on PIRPUR in case of eleétric heat tracing apply o
breathing type moisture harrier as below. A Imm thick coatmg of mastic shall be
applied 1o the surface of the insulation as sovn as possible, after erection, to reduce the
time the insulation (s exposed to the westher, to o minimum, Whilst this coat 15 still
wel, glass cloth shall be luid over the surface and embedded in the mastic. Care shall
be taken (o ensure that the glass cloth is laid sinooth and Iree from wrinkles and that
no pockets of air are trapped beneath the surface. At junctions in the glass clath, the
overlap shall not be Jess than 75mm. A second Imm thick ¢oat of mastic shall be
applied after approximately 12 s, When dry this coating shall be a minimum of
1. 50mm thick, Care must be taken, however, 1o ensure that the individual coats are not
greater than Jmm (especially comers) otherwise some cracking of dried coat may
result. The mastic shull not be applied over wet insulation or untl] the adbesive is dry.
During the drying time, the insulation shall be protected from the weather by
“Alkathene” film type tarpaulin or similar materials approved by Engineer-in-Charge.

Mastic vapour barrier quality shall be Ar-cryl CP-9 of Childers or equivalent.

Insulation Finish

The insulation finish shall provide a weatherproofed and covering over the whole of the
insulated areas and be applied and fitted 10 such & manner as o provide o close Nitting
assembly without gaps,

Fiping (For ANl Materials)

Straight pipe shall have metal jacketing cut and machine rolled, (approx. lmetre long)
wrapped around, with SUmm minimum overlaps on both Jongitudinel ond circumferential
overlaps. All faps shall be arranged to shed watcr.

A single bead shall he made on all overlaps to ensure tight metal to metal water tight
arrangement. Selftapping serews, at every 150, shall be provided at all longitudinal averlaps
for both horizental & vertical piping.

At all operating temperatures the seams at overlap positions shall be rendered wilertight per

clause 3.4.5 1o ensure that insulation remains dry and unwettad, whether the possible water
impingement is from rain, hoge or fire sprinklers.
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The metal coverings shall be securéd tightly iround the insulated pipe and held in place with
hands on 8 maximum of 300mm centres. One band shall be located on gach circumferential
lap and the distance between laps divided at equal band spacings: The band securing seals
shall be kept neatly In fine and positioned away from viewing angles os miuch as is possible,

Vertical overlaps on vertical or near vertical piping shall be staggered 1o provide overlaps at
Worth,' and 'South’ positions in altemate sections of covering,

Ench sections of metal covering on vertical piping with ingulation OD's larger than 230mm
shall be supported from the next Jower section with two 'S ¢lips, fabricated from banding
material. The *S' clip shall be of sufficient length 1o allaw the minimum overlap of S0mm.

On vertical piping with Ol's of 600mm and larger, the securing hands shall be supported by
“J* elips, fabricated from banding material. The "I clip spacing shall be a minimam af two per
banid. All 17 clips shull be screwed into pesition and secured,

Insulated bends and elbows in piping 80mm and larger, shall be metalled with ‘lobster back'
segments using [0mm minimun ball swage 1o assist shaping. The metal bands shall be
screwed with selftapping screws and metal sealunts are to be provided 1o get a completely

walerpronfed drringement.

[nsulated bends and elbows in piping smaller than 80 mm may use complete pressed and
humped back flat metal elbows or fabricated ‘stove pipe’ elbows.

The practice of locating all joints in the top portion of elevated horizontal pipes for the sake af
good appearance when looking up lrom grade shall be strongly discournged. The joints shall
be located w shed water,

Equipments (For All Materials)

The metal jacket over vertical vessel shells shall be constructed of sheet metnl panels with the
weight of the panel taken on the equipment insulation support rings, via angle brackets bolted
to the panel. Refer standard 7-12-0025 for details.

T'he panels shall be applied commencing at the bottom of the vessel, Each cireumferential nng
of panels shall be tensioned by means of tensioning bands until the finul juint is screwed tight.
'5* elips shall be used as sheeting support at unscrewed circumferential overlaps,

The panels shall be held tight over the vessel insulation by means of ¢ircumferential bands and
scaled per 3.4.5. The bands shall be positioned on all horizontal pverlaps and at 450mm

centres. Bands shall be held in their relative positions with ' clips and be machine-stretched

and sealed 10 remove slack only, Those bands which are not supported by 1" clips, shall be
held in pasition on cladding by providing pop rivets every 2 metre cenitres,

The panels shall have a minimum overlap of ane corrugition an vertical joints and $0mm on
horizontal joints, The overlaps shall be amanged to shed water at all times,

The vertical and horizantal overlaps shall be secured with self tapping screws at 1 54hmu pitch
except the harizontal overlaps pre-selected to act as expansion joints, these shall be
construeted with a 150mm overlap and shall remain unscrewed und left free to permil

expansian, All overlaps shall be rendered watertight as per 3.4.5.

All equipment projections such as nozzles, shall have the jacketing sealed using 4 metal
flashing, cut to fit the projection and extending above the jacker at least Bftmm. The seal
hetween the fashing and jacket shall be made watertight by use of sell-tapping screws and

sealing mastic.
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Horizontal eylindrical equipment shall be fumished with flat metal jacket arranged in
circumferential bands with the edge of the sheets, with the longer dimension applied around

the circumierence of the equipment insulation.

I'he panels shall have a minimum of $0mm overlap of both longitudingl and ciroumferential
edges, both overlaps being finished with a simple ball swage and rendered watertight as

detatled wclause 3,45

Horizontal overlaps shall be secured with No. 8x12mm long self-tapping screws set in the
overlap at 150mm mtervals, and shall be so arranged that staggered bands of panelling
encircle the equipment; Vertical overlaps shall not be screwed for horizantal equipment.

The metz] finish shall be banded and sealed at 4 30mm centres.

The insulated heads of vertical und horizontal equipment shall be fabricated from flar metal,
an "Orange peel” construction with all radial seams overlapping aminimum of $0mm and
secured with self-tapping screws at 150mm centres. All overlaps shall be ball swaged and be
rendered water tight per 3.4.5.

Projections from the hends shall be scaled using metal fashings, neatly cut o fit wround the
projections and extending above the jacket for a minimum of 80mm. The seal between
fashing and jacket shall be weatherproofed with self-tapping serews und mastics.

Insulation at bottom heuds of fully skirted equipments does not require weatherproofing.

Heads of equipments 247 OD and smuller shall be Gnished and waterpmofed with squnre
anded fabricated covers. '

Vertical Storage Tanks

Cladding Applications and Securé¢ment

1 Shell (Fig. 19 and Standard 7-13-0003. Sh.] and 2 of 2)
Cladding is applicd over the system of horizontal rings as follows ;
- Overlaps in the vertical joints will be one cormugation.
- Owverlaps in the horizontal joints shall be SOmm (min. ),

- Cladding to cladding fastening, at both harizontal and vertical overlaps shall
be alternately by "POP" Rivets & selftapping screws at 1 50mm piteh.

- Cladding shall be secured ta support ring by bolting, Bolls are provided by
tnk fabricator at 300mm centres on angles provided every 1175 centres
verlically. Cladding i5 sccured as indicated in standard 7-13-0003. Feli
washer, sluminium washer and nut shall be supplied by insulation contractor
for all bolted connections of shell, roof and curb angle.

- Insulation shall be tucked into the skint portion of the curb angle. Shell
cladding and extended roof cladding shall be sesured 10 curb anple by boliing
as per standard 7-13-0003, every 1500,
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- Horizontal stainless steel bands over-cladding to be provided every 800mm
and nlso to coincide at every horizontal cladding overlaps. Bands shall be
tightened, locked and luck fastened featuring stainless steel fastening systems.
In order w prevent stiding of the bands downwards, the bands shall be sedured
to the cladding using POP rivets al horizontal pitch nat over 2 metres ,

- Al cludding joints shall be scaled by elastomeric metal sealants,
- Mini, 73mm overlap shatl be ensured at all joints.

- At all joints, cladding-to-cladding securement shall be pravided by self
tapping screws and pop rivets alternately, every 150 centres,

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

Horton Sphere

Cladding Support

Insulation contractar shall provide 25mm % 0.8mm $.8. Bands over inslation and install them
longitudmally from top to bottom of the sphere in such nimbers 50 as 1o afford o maximum
spacing of | 173mm at the equatar. The §.5. Bands are spanned between four floating rings,
the one at the top and battom of the sphere are provided by the sphers Fabricator, Generally
the other two rings and S8 bands are provided afier insulation is applied prior to spplicaticn of
¢ludding, Floating rings will be constructed of | Umm diameter rods of 8.5, 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 / AS angles
using two S.8 Rivets or four Nos. of Aluminium POP rivets, per angle cleat.

Cladding Application

While applying cladding, following shall be ensured
~Mirimum overlap both horizontal and vertical shall be S0mm.
Cladding Securement and Scaling of Joints

All joints to be sealed using elastomeric metal sealam.

Cladding to cladding securement st Both vertical and harizantal overlaps shall be aliernately
by POP rivets and sell-tapping screws, oL every 1 50mim spacing.

Cladding shall be secured o the insulation angle support by bolting the sladding on the bolts
provided at every 300 pitch ut every angle support per standard 7-13-0013. Mmill-board
washer, aluminium washer and nut shall be supplied by insulation contrictar,

Further cladding shall be secured by 25mm x ¢.3mm §.5. bands, applied identical to those for
insulation securement. The bands shall be provided between two floating rings, one at the 10p
and one at the hottom and arrangement & details shall be identical 1o that of nsulation

securement, Bands shall be seeured 1o cladding every 2M by one 55 or two aluminium POF

rivels. While providing floating rings, for both msulition and cladding securement, followimng
puints shall be taken care off

~Floating rings shall clear nozzles { manholes ete,
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-Exercise extreme care while installing foating rings regarding cul ouls in cladding around
projections,

“Cladding at interface berween leg and the body of the sphere to be provided with care and
suitably sealed to prevent water ingress.

GAURANTEE & TEST CERTIFICATES

Insulation contractor shull guarante: all insulation works against the defects due to inaterial
and workmanship effecting performance for a period of eighteen months from the date of
completion of total insulation works and shall repair ‘replace promptly, withoul cost, any pan

or pasrts of the material that fails within said period,

All the test certificates required as per this document shall alse be furnishad alongwith the
siipply of materials,

REFERENCE CODES AND STANDARDS

The following list includes standards and specifications reférenced in Spec. 6-44-0002 -

ASTM Standards and Specifications

ASTM A167  Specification Tor stainless and heat-resisting chromium nickel steel plote,
sheet and strip

ASTM A240  Specification for beat-resisting chromium and ehromium-nickel stainless sicel
plate, sheet and steip for Dressure Vessels

ASTM A463  Specification for sicel shest, aluminum codted. by hat-dip process

ASTM A526  Specification of steel sheet. zine coated (gnlvanized) by the hot-dip process,
commerziol quality

ASTM B209  Aluminum - Alloy sheet and plate

ASTM C165  Measuring Compressive praperties nf thermal insolations

ASTM C177  Standard test method for Steady-state heat flux measurements & thermal
transmission properties by means of the * euarded-hot-plate” apparatus

ASTM C240. Standard test methods of testing Cellular glass insulation block

ASTMCI02  Stundard test methad for Bensity and dimensions of preformed pipe-covering-
tvpe thermal insulation

ASTMC303  Swndard test method for Density and dimensions of preformed hlock and
board type thermal insulation

ASTM 335 Standard test method for Steady-state heat transfer properties of horizontal
pe insulation

ABSTM C356  Standard test method for Linear shrinkage of preformed high-temperatire

ASTM 390

thermal fnsulation subjected to snaking heat
Standard eriteria for Sampling and  seceptance  of preformed  themal

insulalion lots

ASTM €446 Standard test method for Breaking load and caleulnted modulus of ruptipe of
preformed insulation of pipes

ASTM C318  Srandard test method for Steady-state thermal transmission properties by
means of the heat flow meler apparatus

ASTM C333  Siandard specification for Calcium silioate block and prpe thermal insulation

ASTM C547  Standord specification for Mineral fiber pipe msulation

ASTM 552 Standard specification for Cellular glnss therma) insulation

ASTM C591  Standard specification fur Unfaced preformed rigid cellulor polvisoevanumte

ASTM 502

Y

thermal insulation
Standard specification for Mineral fiber blanket insulation and blankai-type
pipe insulation (metal-mesh covered) (industrial Ly pi )
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ASTM CaHll
ASTM Cbl2
ASTM T35

ASTM-CRTI

ASTM CHYL
ASTM D622
ASTM D2126
ASTM E26

Standard specification for block and pipe thermal (nsulation

Standard spesification far Mineral fiber block and bodrd thermal insulation
Standard specification for thermal insulation for use in conlact with austenitic
stalnless steel

Standard 1est methods for Chemicd| analysis of thermal insulation materials
for leachable chloride, Nuoride, silicate and sodium jons

Standard specification for High temperature fiber blanket thermal insulation
T'est method for apparent density of rigid cellular plastics

Test method for response of rigid cellular plastics to thermal and humid aging
Standard test methods for Water vapor transmission of muderials

RS Stundards aml Specifications

BS 1902 Prt 6
BS 2972
BS 4370 Prt 2
RS 5608

Ceramic fibre products

Method of test for Inorganic thermal insulating materials

Methad of test for ngid cellular materials

Specification for preformed rigid polyurcthane (PUR) and polyisocyanurate
(PIR) foams for thermal nsulation of pipework and equipments

[S Standurds and Specifications

15 1008S
I5 11235
[S 12436

IS 1335
IS 1527
(5277

15 3346

[5 737
|5 8183

[5 9428
[5 9842

Method for chemical analysis of ziecon Hour or sand

Method of test for Rigid cellular thermal insulation materials

Specification for Preformed rigid Polyurethane (PUR) and Palyisocyanurate
(PIR) foams of thermal insulation

Method of direét determination of alumina in refractory material

Methads for Chemical analysis of high silica refractory materials
Specification for Galvanized steel sheets

Methad for determination of Thermal conductivity of thermal insulation
materials

Specification for wrought aluminum and aluminum alloy sheet and strip for
seneral engincering purposes

Bonded mineral wool-Specification

Calcium silicate insulation blncks and pipe-coverings

Preformed filirous pipe insulation- Specification

Company Standards

7-13-0003 Hot insulation supparts for storage tanks
7-13-0015 Het insulation supports for spheres
7-12-0023 Fire proofing and insulntion supparts
7-13-0033 Hot insulation supports for horizontal vessels
7544-02-4 | -GI-56 Ifot insulation supports for storage tanks

que, 76




METAL JACRET __Eh-""“

— INSULATIIN SECURED BY
WHE DR BANDS, EVERY.

SELF ARG SSREWS AT
CVEHLAPE EVERY 150 CENTRES
A58 FAOVIDE WATER PROGH
SEALING AT OVERLARS PER
CLAUSE 3.28]

BAND (4 CICUMPERNTIAL

LWEKLAR

BANDS OM METAL JAGHET

AT I00mm WA, CENTHES

b [INGPECTION PLUG {SEE DETAL A}

[ —
BLAUSE £.1 (TD BE PROVIDED
ONLY FOR FIBAOUS MATERIALS
ACALCIIM SLICATE UFTD 128°0)
— STARGCERED JOINTS
IN INSLLATYON

_ INSPECTION PLUG DETAILS FOR
VESSEL & PPES

— SHEET E WG

1A' 3 LG BCREWS

{5ELF TAFPING)
%T'E; FECTION — MO M A
K5 PLUG REFER
APPLICABLE CLAUSE FLAIONG 7 MESH WIRE MESH
DETAIL ‘A’
FIGURE - 01

PIPE INSULATION DETAILS
(FIBROUS &RIGID INSULATION)
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STAGGER Y CHE HALF OF THE LENGTH

CF EACS SECTION, S2AL ALLJOINTS<0R
GALCILIM SLICATE FOAM OLASS A
FOLYISCE Y ANURATE BY W BT RELE SEALER

LML O, 5 (MAX “ROM END:OF
EALH SETTIOM & A1 EVERY K0 CENTRES
(AECVE T4 5E FROVIDED FOR EACH LAYER

A5 THE OF CINE INSLILATEIN LAYER

FIGURE - 02 |
PIPE INSULATION METHOD OF STAGGERING OF SECTIONS
RIGID & FIBROUS INSULATION (PREFORMED PIPE SECTIONS ONLY)
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QUTSIDE COVERING

= LACKING WIRE FOR
MATTRESS

[NSULATICH BLAKKET
WIRE MESH DUTWARD

\/spm RING (752 MS FLAT)

SEEFIG 4

MULTIPLE LAYER FIBROUS INSULATION |
SPACER RING FOR HORIZONTAL PIPE

INNER LAYER
FASTENNG WIRS

[NMNER LAYER

SPAZER AG
CUTER LAYER

FIGURE - 03
HORIZONTAL PIPE : FIBROUS INSULATION; DETALL OF SPACER RINGS FOR
CLADDING SUFPORT
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- CETAIL- &

e - CIRCUMFERENTIAL DISTANCE
% ) =) NOTMORETHAN i

|RSLLATION THICKNESS

MINIMUM 3 STAYS
TO BE PROVIDED

-~ Bem KLD STEEL RVET
SPRCERANG —. FSHEETEOF 3 THR
3 THR W-%F WILLBCARD

.

BoAMD
IEULATRIN THESKNESS
EmWL G0k 22 (it
et / T EIRPEEL

L™ i T, P MOE
3 IHTERFOSED
DETAIL-B DETAIL - A
FIGURE - (14

DETAIL OF SPACER RING FIBROUS INSLUATION (MATTRESS)
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Bmim [14%) .5 OR ALLOY BOLTED CLIPS
EXPANSICN JOINTS WHESE T rINELllL-!(IIJ:'LI';EEﬁUP‘;LY:l & A
RECAIED IN VERTICAL -
PIPE INGLLATION SHALL BE 1 13
POSTIONED UNDER THE CLIP. " —
SLEPORTS. % —%
EXPANSICH OINT EXPANSIN JOINT
| DEEEAON
8

|:25Mlhl

FROM WELE

AOLT LENGTH
PLUS 25

i M5, DR ALLDY
KUTABCET

BOLTED COLLAR W5, OR ALLCY

MATERIAL CHOICE TOSUIT BIPING
MATERAL
CLIP SPACING
PIPETEMP, | MAX. SPACINGD'|
¢ | M
UPTO 400 ' 4500
400 TO 500 4500
S00°TC 550 2500
| |

' GIRCUMFERENTIAL EXPANSICN SHALL BE CONSIDERED AT
THESE (FERATING TEMFERATURES,

FIGURE - 05
BOLTED ON INSULATION SUPPORT FOR VERTICAL PIPE
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HENDS WITH INSLLATION 0.0 CF 80w (3 n]
AN[ CVER TO BE WEATHER PROGFED WITH
WETAL SHEET FABRICATEQ I LQDETES BACK
WITERS WITH BEAL) AND COUNTER BEAL.

INGLLATION PIFE SECTIONS
MITERED Toy CONFORM 70
CONTOUR GF BEND

]
I
BEAGE OM (VERLAPS :
ATOPSRATING TEMPS: i
LR T 125° 0 o
»-._T,_|____
FIPING T BE WEATHER PROOFED
WITH METAL SHEET ON STRAGHT
FLINE SECURED WITH METAL BEMDE

SPACED MAX INTERVALE q—_//
- T

SECURING SEALSKEFT AWAY /
FROM VIEWING ANGLE

SELF TAPFING SCREWS AT == \L—I_”

OVERLAPS EVERY 150am i
i

APPL Y MOISTURE BARRIER FOR CALCIUM SILICATE AND
MINERAL WOOL A5 PER L5 11 FOR TEMP URTE 128" <

FIGURE - 6
INSULATION DETAILS FOR BENDS / ELBOWS
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BORS —
lepm {MIM)

—  MELILATION SECURING BAND

FIN'\T;H_E/

I CLADERNE
| /—

| — EVERLAP Stenm ()
R
L—;'—r——'r'
SEEDETAIL —
ABOVE
SECUANG BANG
PPE DEND CLADDING
FIGURE - 07
INSULATION DETAILS : PIPE BENDS & FLEOWS
Y
Y
QY fage 83




FREFORMES: PiFE BECTIONS

7 7 = PREFTIRMED FIFE SECTIONS

CLABBING N TEE ORERANCH WELD

CLADOING T BE SELF TRPPING SOREWS

FLANGED & SEALED
WITH SEALER

ALER
CLALDING
BAND)
BAND _ _
FLAGHING PACHED WITH LODEE SEALER,
MINERAL WOOL [ CLADO™G
o R SN
'I g pem—————  CLAODING /f( /','.J:’i."r hlsr i,

LOOSE MINERAL —/I
' WOCL

N
S
&
&
A =
[
b

7 \\ s
) T
GG, REDUCER

TITT7

AFPLY MOISTURE BAHRER FOR CALCTUM SILIATE ANS MINERAL WOCL

FIGURE - (8
INSULATION DETAILS: PIPE BRANCHED & REDUCER
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TOF OF GOVER SLOPED FILL VOIDS WiTH
FOR DRAINAGE ' LAND
AGE e FIBROLS INSULATION | oLl
A /i — FREEOF
5% INSULATEN

VALVE COVER MADE IN
ATLEAST TWO PIECES

INSULATION LINING SECURED TO THE
COVER BY PRONGS FINS OR ADHESIVE M *

FASTEN WITH QUICK
RELEASETOGBLES ~ |f s Fem—mmmmoeeeen et

SHAPE TO GIVE 12mm CLEARANCE  —
ALL ROUND PROJECTING PARTS OF VALVE
ALL CUT-QUTS T BE SEALED WITH
MASTIC AND ADHESIVE TAPE

FIGURE — (8
INSULATED REMOVABLE COVER: VALVES
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f"_ FLL VHDS WITE FIBREQLS

J E‘ i\“ﬁ“ :E\T\_ \i&\iL/— SEALER
E

V// f"////f//- A - T 7T ;/‘TJ
R/ ,-",r"'/ ;j/f/ TS ’).////f/f'//_j
= 3{ \ FREFCRMED FIPE SECTIONS
LINING METAL COVER
PREFORMED PIFE SETTIONS

j LINING METAL COVER

SEALING COLLAR |

; R ey =1
N I 1l
{01 1]
Tl M
) |12 5P SN B
. H—@ Fl -
I ]
L L]
(1] I
[ iy
ST Ty e =}

COWER TO BE MADE IN TWO OR MORE PIECESR

FIGURE — 10
INSULATION REMOVABLE COVER — FLANGED JOINTS
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JNCHET
WELLATION

TRACER BEND AROUN

PIFE SUPFORTE
INSULATION FOR INSULATION FOR TWO OR MORE
SINGLE TRACER TRACERS EQUALLY SPACED
FIGURE - 12
\a INSULATION OF STEAM TRACED PIPING
Yy

PUSE o3




B OVERLAR. _ METAL JAGKET | (eATE BAND AT EYERY VERTICAL QVERLAP
T, AND AT 450 CENTRES FOR SECURING JACKET
AN *— SELF TAPPING SCREWS {T®) EVERY 150
5| PTGH AT ALL HORIZONTAL OVERLARS
METAL JACKET “ORANGE — \ /
FEEL* FABRICATION || R < Bimm JACHET OVERLAR
N w S
< SEALING AP | i { L
N L b i
. = kb |
m : |
| i o o
|' Tl
N Tk
1t Dok — =i |- J I
ELOATING RING im [T 1 L [
HEAD BANDS - il ~ N
. INSULATION —/ \\ \
150 [TYF) FOR RIGID AND (FBROUS OR RIGID) 3
J00 TP FOR FARDUS INSLILATION BANGE, SECURING
INSULATIIN AT
EVERY 205 CENTRES

NOTES -

| SADULE SUPPORTS FOR HORIZONTAL EQUIPMENT TOGETHER WITH SHOE AND ANCHOR SUPPORTS FOR
HORIZONTAL PIPNG SHALL BE DESIGNED TO WCLUDE ELONGATED CUT.QUTS IN THE SUPPORT AT SUCHA
DUSTANCE FROM THE SUPPLRTED EQUIPMENT AND FIRING T0 ALLOW THE PASSAGE OF INSULATION SECURING
BANDS BN TIES AROLND THE DUTSIDE FACE 0F THE INSLILATING AND FINSHING MATERIAL.

2 APPLY MCASTURE BARRIER FOR CALCILM SILICATE AND MINERAL WODL PER CLALSE §.7.1 FOR TEMPERATLIRES

UFTGA2ST

FIGURE - 13

HORIZONTAL EQUIPMENT INSULATION
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Tl ORANGE PEEL FABRICATION
SELF TAPPING SEREWS (TYF)
EVERY 150 FITCH AT ALL
OVERLAPS

— METAL JACKET
SEALING G —
FLOATMG RING
INSULATION SECLRMNG BAND iy
, END VIEW 'A-A
DA 15 SWG AMNEALED STEEL WIRE THROLGH
HOLES [N THESE SURPORTS A OVER INSULATION | INSLILATION SUPPORTS {TYP} FROVIDED
TIGHTLY FI3 INSLILATION SECUREMENT BY VESSEL FABRICATOR

TSRS ~ SECURING BANO AND SELF TAPPING SCREW
A SEALER _ — JACKST SECURING BAND
INSULATION SECURING BAND _— METAL JACKET
~ INSULATION (FIRCHS OR RIGID)
FLAT METAL ORANGE
PEEL CONSTRUCTION i
' SHELL END SUFPORT
|
A < Yl FLOATING RING
g

FIGURE - 14
HORIZONTAL EQUIPMENT HEADS
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A

T 17 o INLTIALE LAYER RIGHD CLAVED

1 [ =7 SeoMENT OR BEVELED 8LOCK

AR INSLLATION
é
MINERAL - INGLILATIIN STRAP

WOOL BLANGKET |
?
VESSEL wm.—ra

—— RGO INSULATION

o T FLEXELE INSULATION

— VESSEL Wall )
SLENRIE INSULATEIN WHICH WiLL COMPRESS TO
COMPENSATE FOR INCREASE OF VESSEL RADILIS

— RADILIS OF VEESEL AT ATMOSPHERIC TEMPERATURE

RADILS OF VESSEL AT ELEVATED TEMPERATURE

RACIIUS GF RIGID INSULATION REMAINS UNGHANGED,
THUS BUTT JOINTS REMAIN UNCHANGED [CLT TOFIT
VESSEL RADILS PLUS THIKNESS OF FLEXIBLE
INSULATION)

FIGURE —15
USE OF FLEXIBLE INSULATION IN COMBINATION WITH RIGID INSULATION TO
COMPENSATE FOR VESSEL EXPANSION
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VETAL JACRET “ORANGE FEEL® SEALING CAP —

FABRICATION \

HEAL! BANDS SIMILAH IN TETAILL

TO HORIZONTAL VESSEL HEAD
FIG. 4] FLUATING RING
|
METAL SECURING BAND SRp———— E—
SELF TPING SCREW — 4| S8 LA
—— INSULATION SECURING BAND

HEAD BANDS TIED TO FLOATING RING AND
INSULATION SUPPORT RING

DETAIL &

FIGURE —17
INSULATION DETAILS VERTICAL VESSEL HEADS
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= Silrmm MIN. CVERLAP

?:.\mqumrm METAL JAET
a1

LY
r
SEURING YANOS <

SELF TAPPING SCREW AT 150mm A
HORIZONTAL OVERLAPS

Do o,y ey e

Siwre Wiy, VTR

INSULATION --I
FIXING SCREW NEULATION BECURING BAND

— '8 CLIP
I ELIP m \H@i E_________,.-—”‘
== SEAM GEALER

DETAIL € SECTION XX

NOTE:

FINISHING EHESTING T0 BE BANCED AND SCREWED HORIZONTAL DVERLAPS LEFT UNSCREWED FOR
EXPANSICN PURPDSES SHALL BE SECURED AND SUPPORTED WITH 'S CLIFS,

FIGURE —18
INSULATTON DETAILS : VERTICAL VESSELS




o — WATTRELS MSULATION WITH
o - “ i NT3 TIGHTLY BUTTED At
s N i LACED TOEETHEA WiTH LAGIHG
L - = WIHE
=g = 1 _l_
o BUOLTE EVERY 300 FOR.
‘ DETAILSBEE 713500
g L= 'I‘?.‘..'.‘. . g, Loy S e, (o, R, prEoiy, T T . "‘J
. . S o R o P S o memm
iy M0 B NE YT Rt O S
= L DO .
WATIRESS IMPLATE T0 fiyn @ RODS AT -, Y W ¥ w ey | | BAMDS TR LOGATED BETWEEN
ArC DWHH;__FIQH_-{EPEH 'HABFE — o ml o e e e ot — Jf— | NSUILATION ANBLES ScPRORTS:
FIRED § FRESSED HOME FOR MTMATE | 7 L R T FCR INSULATION SECLREMENT
CORTAST WITH INSULATION (717 |t . = . . oz
o} - - - = —
™ - T - —
{ Rz . W ]
INSULATION SECUREMENT DETAIL
T
i =00, .
VERTIGAL DVERCAP [CHE = BOLTS EVERY i1 FORESTALS
CORRLUGATON TYP) B 2 T | st "
| )] e |
-:".";:_'_-========-m:"_=====n::_ L1 |
HORIONTAL OVERLAP o a— .
B0 OVERAP [TYP) v {,?\: | i POR AVETS 1 SELF e BoRENS
= {1y P — beooo L - i || ALTERNATNVE Y EVERYAMIFOR
I : 1 i
i "“\..‘H\ 1 i | il I CLADDMG TO CLADDING SECLIREMERT
= s S— I Err =T =
STAN.ESS STEEL BAND EVEY 808, | gt i - f i
SECURED 10 CLADTSNG BY PUP ! | L
RIVETS AT EVERY 2000 CENTRE * ) sty | i -
o [ i B B
_ L
(J T _ I e e
{ i By R {
CLADDING SECUREMENT DETAIL

HOTE - PROVIDE MARTIE MOHSTURE BARAIEA DA SHELL 4 ROGE INSULATION, PER CLAUSE 11 BEFORE APPLY|NG CLADDMS

FIGURE - 1%

INSULATION DETAILS ; VERTICAL STORAGE TANK
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TR HORE |T¥ 9 FYERY 230 CENTRES TYP AT Al L | FLOATING G AT TOP &
ANBLE SLIPPCRT [SEE 1-110016) SECUAE INSULATISN IWJ ' DOTTIM NORMALLY SURPLEED
|

UY CIFLAMWING 16 501 28 WRS THROUGH EVERY HILE # s
TIOH L CVER INSULATICH & FIOMLY SECLIRING Wees ek S,
TEAAMGLE S5)TABLY WITH THE HELR OF HOLES

=~ FRCHWON, WATTAESS
INELEATIEN WIT= MATTRESS
JLAHT TIGIHTLY BUTTED AN
WACED

ANGLE ELPPORT{TYP| BY
* SPHERE FABRCATOR
FOR DETAILS 52E R 180014

0T (TP AT EVERY S0 Oty
ANELE SURPCAT BY EPHERE
FABREATOR

FOR DETALS SEE 1-13-0014

55 AN BETWEEN 4 FLOATING
AN MECHASCALLY
TIGHTENED & SECLRES AT ALL
ANGLE LOCATIIN BY TWE 58 POP
RVETE OF FOLH ALLUMINILIM PO
AVETL

-
FLONTINGFMG WAL 130 (TR

INSLIATION SECUREMENT DETAILS

BOLT CLADDING TOALL ARCLE ELIPPORTS
ATEVZRY. J00mm, SEE STANDARD -1 310018
(TYFLAT ALL ANGLES '

— — |G ES FLOATING RING (TYP)

LLAO0ING

VT N

DISTAMCE 10F0eTYo AT
ELUATER
55 RANDS MECHAMCALLY
; MIGHTENED AND SECLRED TG
) ; CLATIOING B POMRIVET (85
TP HORIZONTAL AND VERTIEAL ELADDING W’J[{? EVERY 2m INTERVALS SPAVE
OVERLAP - Wi, Slimer DVERLAR BECURE TO ot L BANCS 1N ELIEH A WAY A5 70
CLACCING EVERY Mitrer, ALTERNATIVELY 8y po CLEAR BOLTE WHICH SECURED
FIVETS & SELF TAIING SCREWS, JOINTS 5HALL BE CLACTING TO ANALE SUPPORT
SEMLED USING EXASTOMERIC SEALANY
CLALIDNG SECUREMENT OETAILS
FIGURE —20

INSULATION DETAILS : SPHERE
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1.1y SCOPE

Thin specification covers technival equirements and proceduce far the application of sell
extinguishing type inkulition PUF/PIR and Minernl Wool tw vessels, equipments, hent
exchangers, pUITps, piping and irEtraments in wmperatire ange of ()1 2070 10 ()1 T

24 GENERAL REAHIIREMENTS

21 fsulation 4hall be provided on all vessels: eguipments, hent exchangers, piping and
instrinments cte. containme Nuids or vapour, Jor which i1 13 necesary 1o .

o Muaingin low lemperature forprocess cantral,
b, Avoid surfice condensation.

12 All applivations of insulation shall ke made (w necordance with this specilicution, Confractor
shall submit with his proposal, information on intended practices of msulaticin application,
which nre not covered in this specificathon, for approvil of the Engineer-in-Charge.  This
infurmintion shall inclode a1l the details and sketches inoluding those for fhe fatlowing

Removuhle (nsulation housings,
Flashing detalls;

Adldivional lusulation suppors;
Wessel Tead insulation suppuoris;
bExpansion joinis

Viessel insulation detaibs,
Exchanger removable honsings:
Mazhinery removable housings cte.

Fge maTs

23 Protection of Materials During Storoge

nsulation materials must be pratected pgalnst any damags, from delivery to finish eladding
Decking and covering with tarpauling alone are aot considereid sudTicrent protection from
weather fur any length ol time nnd shall mot be pormitled.  Insulation misterial slabs and
sectiond shall be stored o o flat surface in & horizontal posinon.  Inswlaton material shall
never be stacked directly on the sreund, The contragloc shall provide covered storage for
insulation materinls os direceed by the Bnglaeer-in-Charge.

4 Protectivn of Partslly Completod Jobs

AN precautions sholl be taken to ensure (hat each day’'s work i vapour gealed and cladded
during erection and belore being [ef pver-night 1o prevent sespage Gf walet into the malerials
and getting trapped,  The system shull be protected by lurpaulms, water shed nnd other
prokgelive Mmenns.

&
in

Hydrostaric Test

Insilation shall be applied on vessels, hent exchangers, piping and wither equipment only affer
suceessful eomplerion of hydroatatic west, In caze insulation work starts before completion of
lydrostutic Tost, all welded and mechanical joints shall be left expused for testing and
subsequently insulated sfter successiul completion of the hydrastatic fest,

2.4 Co-ordipation with Other Agencies

Contractor shall work in elose co-nrdinatioh with the erection Contractor. Wherever
temparary supports nre provided the Coutracior shall remove theso and provide the necessary
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msulatine’ blogks (wood/PUF eie) as per support standscd gr as specificd. in the Bidd
packaype/iender

Fxatent of Lnsulution

I requiring nsnlation

a. Hems requirmg nsulation are specified e the  piping  liee schedole  and
equipment/vesselicat exchinger duta sheets

b All attachments and projections such as vessel supports, structural swel otimeled Lo
vessels, piping hanger suppors, Instroment fead lines, bianch lines like vents, drains: and
strument sonncetions connscted  directly to cold insulated piplng,  vessels ond

equipment shall be cold insulated upto o distance of 4 times the adjoining insulation
thicknese.

e All Muoged joints, manhole covers, ole. shall be cold insulated with removable bos
insulation; For insulntion of monhale covers reler Drn Mo, 09,

leens not regud ing insulation

a. Bonmet ol valves above the packing plinds
b Nameplates, stampings and code inspection plates an vessels & eguipment

INSULATION MATERIALS

Gleneral

Al materialy psed Tor insulation, Fxing scaling imd profection shall bé new mnd shall conform
to the details given below and in clanse 4.0. All insulating materials whether dry or wet stiall

be non-corrosive 1o the surfaces imsalated,

Insulaticn material for insulating piping, vessels and equipment in Cold ond Bual temperatore
(CeldTIon) service shiall be as given below

Ciperuting lemporature range Ingulotion material
=L00C o 12070 Polywrethane foam (FUF/RIR)

Note: Detufled Job Specification shall be prepared for materials other than PUF & for the
temperatiore Bevond the limits ns specified (o clauge 1.1,

Form of mawlarion shall be as follows

Pipes upto 4 NEB Preformed pipe sections

Pipes upto 450 NB Preformed pipe seetions Rad il Ligs

Vessel Sholls Radial lugs

Vesse| leads Preformed sections or slabs contoured to the profile

i vishser] heads,

Equipments Radlinl loge or alabe ag applicable (o form, contour-aof
the service to be nsulated,

Dimensions of prefotmed sections for piping nsulation shall be defined by the outside
digmeter and insulation thickness. Tolerantes lor preformed secHons shall be as uider.
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141

382

343

BN

HE.35

4.0

a1

42

Dulzide dimmeter (%, + 5%
Concentricily + 3% CLL1
Fore b2, A nim
Length, width and thickness of stabs i+ Zmm

The aterial used shall not dismiegraie, selile, change it3 form or composition in a detrimental
way nt the servier condilions

The insulating material shall be chemlcally inert, moistuee free, vot and vermin proof.
Freformed hall sectiond and stabs shall be provided havieg: thewr longinudinal  and
cirenenierential faces flat and smooth 5o as to mate with the mating sections of the whale face
aren, Ends of the preformed hall seetions shall be fat and perpeudiculir to thee centre Jine.
Palyurethune Foom

The insuldtion waterial shall be raid preformed cellular urethane frem of sell exlinguishing
type in tceordunee with ASTM C 591, Type I, Grade 2. 1he foam shall he fornulated in
such o way that it shall be of n sell extinguishing quality which under o circumstinces shall
cause fire 10 spread.

Crmposition

Phe insilation material shall e produced by reactimg poly lsocyanates with porlyhydroay
componnds and expanded with a blowing agent. The finished foam I the (orm of slabs o
hiatf sections-shall be of anilorm elosed cell structures, free from inecaoted miterinls,
shrinkage and distiortion,

Cronsity

The density of finished fosm sholl be within 5.0 ke/m' 10 40 kg/m' and shull be determined
in accordance with ASTM C-302,

Thermal Coantluctivity

Thermal conductivity of the Polyurethane fosm slabs and scetions shall not extesd 0019 K
Calhe, mee (0,16 BT beFrin) a1 10°C mean temperature afier agemg. The thermal
conductiviey shal] be tested by the method preseribed in ASTM C335.

Ciosed Cell Conlent

The elnsed coll cantentshall b al least 9596 by volume:

ANCTLLIARY MATERIALS

Wire-petting, Lacing & Hinding Wire

Wire netting shall be galvanized 24 SWG % 20mm to secure insulation blocks. Lacing
and stitehing wires shall be 20 and 22 SWG galvanized mon wire respesiively.

Ronds

Bands shall be of Alumingm, of dimendions 20mm width ¥ 24 SWG, unless specified
alhersise




(}'.';3'

4.3

4.4

4.5

4.6

4.7

+8

4.9

4.10

a0

Al hesaves

The adhesive 16 be osed lor booding: insulotion sections shall be Foster Fire Resistive
Adhesive $1-37.

Vapiur Seal
The viigogrgeal shall be Foster Fire Rotardnin Mastic 60-30.
Filler Materiol

PUFIPIR or Mineral Wool mised with specified adhesive shall be packed ightly so us (o Al
all frregular voids e At contracton joints,

Joint Sealer

The joint sealer 1o be used for sealing insulation joints and at flnshing of insulstian shall be
Frster Foam Seal Sealer 3045,

(xlasg Cloth

The ulass cloth to be used For vapaur barder remlorcement. shall be open weave 10 mesh
Crlass Cloti having ploss fibre thickness of § mils.

Aluminiuth sheels for cludding of Vapow barrice on the insylation shull be s follows:

Applicoliomn Aluminium Sheet Gauge
a. Tpe Vessels and Equipmen 26 W0
upte SO0mm Nommal dia
by Pipe Vessels and Equipment 2 8WG

above S0timm Nominal dia
c.  For Valves, Nanges and 22 8WG

other areas whese mechanical

damage is likely to ocour
Anti-Corvosive Paint
e coal G 63750 DET ol primer, inorginie snc silicate shall be applicd oo all carbon steel
and alloy steel piping and equipment before npphicarion of cold insulation:  ltems made of
stainless steel and other non=ferrous alloys shall nat be panted bt shall be wrapped with
0. b alwiniom (ol before application of cold insulation unless specified othersise.
Bitwminized Roofing Feli
Bitomunied sell finshing roofing felt shall conform o 15: 1322, type 3, grade 1)
APPLICATION
General

‘The follownip applics to oll types of cold msulated equipment and piping.
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Surface Meparation

The sarfiices of tanks, vessels, piping and valves ete. on which cold insulation s to be applied
shall be frer of dust, Jonse paint or omy other foreign matter. The surfice icregularibes shall be
{ibled up with the approved (iller. One gont of anteormosive primer (s per clause 4.9) shall be
applied over the carbonfAlloy Steel surfoees to be insulated amd allawed o dry belore
applicaticn of msulation,

Tisylation Thickness and Limit

isulation thickness shall be in accordnnce with the equipment dain sheets and piping lne
Gehedule, Insulation thickness on item coveredan glause 27 1o & 27.1b shall be eouivalen| o
that oo adicining prping and equipmenl.

Vapaou Barrier for Polyorethane Insulation

A 3.0 mm (wer) thick coating of vapour seal mastic shall be npplied 1o the surfnce of the
{nsulation as soon s possible afier erecnon, to reduce the ime the msulnlion is exposed 1o the
weather to it minimum, Whilst this coat is still wet, glass cleth shall be lad over the surfice
arl conbedded in the mastic. Care shall be mken 1 ensure that the glass cloth is Tnid smanth
and free from wrinkles, and that no pockets of air are trapped benealh the swrface. Al
jumctions i the glass cloth, the overlap shall not be less than P5mtn. A second Imon thick
enat of mastic shall be applied afiér opproximately twelve howrs. When dry this coating shall
be o minimrom of | s0mm thick. Care must be laken, however to ensure that the individual
comtn e ot preater than Jme tespecmlly in comers), othenyise some cracking of dricd conl
may result. The towal dry film (hickness of vapour sl shall not be less than 2.5mm with a
tolemice of ~0% 10 0%, The wastic shall pot be applied over wel insulption ar untl the
ailhesive is dry. During this deying time the insulation shall be rotected [romi the weather by
wepaulin or sinjilar materials approved by the Pngmeer-n-Charge.

Where joints have boen left uninsufated, a complete vapour seal as fpecilicd ahove shall be
applied ta the exposed ond of the insulation and [ushed wenther tight on to the metal.

Vapour bacrier shall be protected by chadding with aluminium sheets. Jous in mharmini i
shieet shall be stngoered and suitably sealed with an approved sealer.  Aluminum eladding
shall not be applicd until the vapour barrier has completely doed and ts solvents have
dissipated. Self lapping scrows shall not e used to secure wluminium cladding as they may
puncture the vapeur bareier.

Expansion ( Contraction Jomts

When specified on o pipe ling or veseel drawing or where deemed necessary 1ooallow
mvermient aod contragtion of the pipe or vessel withoat producing tandom eracking of the
- weulation, contrction joins shall be provided in the insulation. At contrastion joint lncation,
provision shall he made in ahuninium cladding fo necemmadale contraetion of pipe or vessel,

The following steps shall e taken:
o Botl longitudinal and ciroumferontial joints i insidation shall be staggered.

b, Contrastion joints shall be provided at an inerval depending on pipe or vessel e il
contraclion/expansion  co-glficient  amd  temperature.  Unless otherwise  specified

contmaetion joints shall he provided @t an interval of 6.0m on straight run of ppes or
vessels opemting at tempetatures (-J40C & b Jaw.
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¢ Conteaction joints in horizontal vessel insilatian shall be close to support points while on
vertical pipes & vessels, the same shall be provided at SUppart ring location and 4t an
irterval of 4,0m stroaght run

A A comtraction joint shall consist of 12mm gap i the Insulation, lodgsely packed with filler
muterial, ns applicable, deseribed under clayse 4.5 to o depth of Gmm Jes) than the
adjacent insulation thickness. S gap thus left shall be filled up by approved non
settmy compound (Foster Foam seal 30-15 sealer or equivalent) and finished smoath with
the surface of msulation. Vapour bartier which shall cover thes joint shall be applicd only
alier the cnmpoand has dried. Expaicontraction joint details in fnsulation for ‘huarizontal &
vertical pipes” & for ‘expunsion bellows® are given in Drg, Nos 101 1o 10.4

Stainlesy Stoul Piping & Erquipment

All pipes, vessels and equipment of stainless dieel construction shal] be wrapped with {1, {mm
thick aluminium foil with an overlap of Shmm having barium chromate seler interposed in
the joint prior to apphcation of insulation. Feil shall b sceured in pasition by alumingumm
hands, laking every precaution 1o ayoid formation of pin holes or erncking in the aluminium
forl, Cladding shall be done after the msulation and vapour bamier exactly the same way as
for ather pipes and equipment.

For all pipes, vessels, cquipments ete. lying in a corrosive énvironment where Sulphur
Dioxide or ather corrosive media are likely to he present, stainless stes! hundsiclips shall be
isedd o secore aluminiom cladding in position.

Field Walding

Field welding of clips or other insulation supparts on any vessel or piping, subjected 1o the
pressire of operuting fuid shall nor be: permitted. Howeyyr, field wilding on hon pressire
parts, 1o fnstall insulataon supposts ete. can be permitted with prioe approval of the Enginecr-
in-Charge, but extreme care shiall be taken so that welding does not resull in decrease of

tietn] thickness or excessive huming of metal.
Application- Vessels & Equipment

Lignernl

ndividual viessel and tank drawings indlicate the location of insulation supperss or nchoragy,
wherever required, 1o facilitate application of insulation and securmg of insulution shnll be
provided by the contmctor ar his own soat, Al surfsges shall he prepared a8 described in
Clause 5,11 before application of insulation.

Single bayer Insulation

fisulation radisl lagsdpreformed seetions of handy sizes shall be installed on 1o the surfuces of
vessels adhering 1o each ather with applicalile jrint sealer and secared in pogition by O E wire
netting and aluminium bands at an interval of 228mm. There shall be o lirough joints and
the mswlation shall ool be bonded 1o 1he vessel,

Multitayer Insulathin

The inner luyer of insulation shall be bonded 1o the vessel with the applicable adhesive.
Subsequent layers of insulation shall be Bonded to e preceding layer, with the applicable
adhesive, The juint sealer uhndl be applicd 1o the ends nnd edges of all sections, including
tiase in the inner mest layer to seal all jonts: Care shall be taken to ensure thil the adhesive
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15 gvenly spread over the entire stirface of the application anl the insulition is clodely butied
tu gach other both tengitudinally sad circunsferentally.

Al the Tavers except the linal shall be secured in posilon by metallic bunds at an interval of
225 min while the final layer shall he firsr secured with G L wire netand then with metndlic
bands ar an foeeryal of 225mm. Bands shall be staggered on successive layers. There shall be
niy throgch joants in the msulation,

Filling

ATl the ereks und voids i 1he main insulation shall be filled up with applicable filler material,
nz described under clouse 4.5,

YVertienl Vessels
Shell (Cylindrical)

Slabe in humdy sizes as given below shull be applied resting onto the supports with joints
rightly butied, stnggeredd & sdbering |0 ench other with applicable adhesive ond secyred in
position by eirenmierentlal memllle hands ala pitch of 225mm.

For vassels upto 2.5m Q.E - Radial lags of suitsble width

For vessels over 2/5m 0.1 . Radial laps. However the procedure given below
can be osed g an allernative.

Flat insulation shibs of whilth niot more than 300mm shiall be cul lgngitudinully o kave nolch
(ex) pf suilable size spaced al suituble spacing, 5o as 1o form o mdiul segment suifable for the
profile of the vessel shell. However extreine care shall be taken to ensyre that no air pockets
are formed in the finished insulation. Al insulation joimnts shall be sealed with spplicable joint
sanler.

Where more than ane layer 15 psed, cach bayer shall be bonded scparntely s given in Clouse
524 Method of application shull be as given in Drg, Ne 01 When mineral wonl insulntion
i useil, notcles shall not be cut ns the insulstion uself is semi rigid and can b pressed to [oem
cotluye of the shill

Top Heads

Shaped insulstion sections shall be insiafled on top head. tanded and butted tightly 1o each
ather. Insularion shall be held in position by making use of galvanized won foating ring
(25mm x 0.bimm) pluced over the insulation and positioned in the cenire of the henil s s not
Lo touch the nozzle at the vortex, The msulation shall be held i position by use of mdisl
metallic hands, one end of which shull he fastened to floating ring and the other cnd shall be
anehored to the bandis) pliced ground the eylindrical section close te the head  Radial kands
shall be spaced on 300mm centres measured araund the circumfercnee of the vessel

The final laver of insulation shall e held in pesitan also Iy metnllie wire net laced o the
nozale location by 2-3 loops of 10 SWG galvanized wire und to the wire net over mgulation on
the shell st the eylindrical section close to the head.

When there is mo nozzle at the top at the Vartex, the insulition shall be held in position by
wire netting and metallic bands stietched over the head and anchored on the eylindrial
secticy close Lo the head by circumferentinl memllic band{s) on the shell und near the heud.
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Hottom Hends

It all the skirtsupponted vessels, insulation supports are provided inside the <bart as
mclivatted in the aquipment dinwings, Drg N, 15

Floating ring and wire lodps around the nozzle and hands shall he used 10 suppen downward
facing of insulation. Such a floating rmg shall be pesitioned cenirally armmd the pozle b
aver the msularion by radial bands anchored 1 the lapging suppert ongle ring fsed tnaide the
skirt at  pitch of 300mm mensured over ihe support angle fing.

I nozzle is not existing, metallic hanils sball be streiched neross the bottom head and anchored
with lagging suppor angle ring ingide the skin, Al the wire ends of wire netting shall he cur
shiart and turned doto the insolation

Horizontal Yessels

The ansulation sadial lags of handy sizes shall be installed inclose contact with the fhces o be
inguloted and held In position by G.L wire netting snd metallic hands at w pitch of 225mm.
Wihere more than one layer is required, cach laver shall be handed separntely. The bands for
successive |nyers shall not coincade with eacli other, wire netiing on the final layer shall he

npplied wned ends shall be Inced together by dncing wire before puttimi the metallic bands a5 per

Clanse 5,23

Insulation scutions on the vessel heads shall be secured in position by wire netmng nmd:
migtallic bands strelched across the heads and anchared 1o @rem ferentinl metallic band(s) on
the sholl near the heads. Anchoring of bands measured on the ciroumfarence of shell shall be
ofa pitch of 225mm max; Method of application of insulation shall be as given t D Ne. 02,

Tank losulation

Muoterinl and method of application for tanks shall be the same ws specified for vessels, Flor
aluminium sheels for wenther proofing shall be wsed exactly m the same manner s spetified
lor other vessels,

Splicrival Yesscls

Ingulation of sphecical vessels shall be performed as shown i Drg Noo 63 Hefore
commencing The npplication of [nsulaticon, the contractor shall ensure [hat exterior surfaves
have been prepared in sccordance with clause 5.0, Shaped insulation o fit curvature of
sphere shall be bonded 10 the vessel with applicable adbesive, All lnsulation jointe shall ke
sealed with applicable joint sealer  The inner layer of insulation shall be lield in poaition by
20mm x 20 SWEG aluminium binds of 200mm mix. centres of the equator; These bands arc
tied up with the rings provided as per Bl std 7-13-0034. The bandg being stappered on
successive lavers nnd the clips of the hands being recessed inta the nsulation, Over the outer
layer gnivanized wire netring shall be spread ovier and |nced tagetlnr

Yapour Barrier

Vapour barticr shall be applied on all the vessels deseribed above as per tle procedure
oulfmed in Clavse 51,3,
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Metal Sheet Finkshing
Hotlronta) Vessels

The Fnsulation shall be covered with shmyiniom - sheeting with all the longitudinal and
cirewmferential joines hoving un overlap of minimum S0mm. Al lengitudioal and
cirgumterentinl joints shall be sesled with suitalde approved Bitumenieed mastic Senaler
Aluminium sheeting shall be secured in position by metallic bands on the ahell ot & max. pitch
of 425mm. Al the longitudinal jorts with averlap of St in the aluminium sheet shall be
Kept belovy the herizontal plane passing throngh the axis of the vessel 1o prevent waler Or other
spillage from entering into the insulanon,

Jncketing tor dished heads shall be fabricated fron| radial segments with (he radial overtap of
miniram Shmm, The sheeting shall be secured in position by mdiol tensioned metallic bands
atretchied over 1he hands. Cme end of each band is anchered to the ciroumfvrential band(3) oo
the shell while the other is fustenid (pop riveted) to 6mm dia. Floating rod nng which can he
replaced by Gmm thick strip (G1) rolled in the form of & ring Radial metnllic Bunds,
measured over the circamierence of shell, shall be-at o piteh of 500mm. All the sheet metal
ot shall be properly senled with approved sealing mastic

Yeortleal Vessels

The aliminium stieeting shall be ndequately roiled and ingialled over the insulation such that
all the longitudinal joints are smggered, Al the longitudinnl and cireumferantial joints shall
have an overlap of 50mm minimum and sustably sealed with approved maslic sealer.
Aluminium sheeting shall be secured in position by tensioned melallic bands irvatnlled
chreum ferentinlly ot & max. pitch of 423mm,

ao Fop Heads

lusulation shall be coverad with far alumimium jackiel fabricated in segmental form with
lapped joints properly sealed with approved mastie sealer. Cwver-lapping of sheet metal
joints shalt not be less than SOmm. Aluminium jacket shall be secired in position by mdiad
renstoued metallic bands anchored 1o the circumferential  band(s) of vessel on one side
and Tastened te &mm dig. foating rod ring, contralized at the voriex of head on the ather
side. Gmm thick metallic (GL) strip iobled mio o ring can be » cubstittte Tor Goim i,
Rud. 1iteh of radial handsmeasured oyver the sircumferential hands of shell shall be max,
S0

b, Bottom Heady

Alumininm sheeting shnll be installed exactly o the same munner 25 indicated for tap
heads.

Spherical Vessels

Cladding of each hemisphere of spherical vessel shull be dene with aiuminmm sheets placed
hatzamally and s thick clreumferential tensioned band {fmm thick} zhall be used ol the
equaton 1o hold the radial metallic bands.

Oihers

Oipenings o melnl Jackets for nossles, matways, brackels e, dhalk Be gt as cloge ws possible
for tosnug AL
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Flashing

Al openmgs theough insutaton finish shall be Mashed weather Gght partieularly where
cannections are not inswlated, Flashing shall be carvied out s per details given in Dig Nog
140 & 142, Skire supported vessels shall have the skiet insulated inside and ourside for at
least 600mm below the tangent ling pr such that temp, of adiscent non insuluted surfaces of
the skirt shall not be below dew point, Proper flashing and sealing shall be dionc on skt
whete insulation and subsequent mutal finish terminnles os given in Drg Mo, |5,

Exchanger Insululion

Exchanger shells except Jor channels and chammel covers shall be insulmted mnd weather
proofed as specified fr vessels

Exchianger chonnels and channe| covers including anoe balting sholl be tosulated with
removable alumium covers lined with insulntion stabs of roquired thickness.

Machinery

In gencrnl, remivable aluminium hoses lined with shab fnsulatin of rweguired thickness shall
be used for insulation of machinery after ¥iving o coat of anticorrpsive paint. The contractir
shall subimit detils of individoal pieces of equipment depending on the natiee of ilems (0 be
insulaced 1o the Engineer-in Charge of site for npproval

Application— Piping
Generl

Insulation shall be applied on afier ensuring thar piping 1o be insulated is properly installad,
sipported and tested. Relfor D No, 4 for application of msalation

Howwzomtal Fiping

a. Pipmg surfsce shall be clemned of loose rust, mill scale, grease, dust or any other foreign
contaminants. Surlace peeparntion shall be done in accordance with clause 51,1

b The insulaticn shall be appbicd to pipes in ball found sections in reasonably handy slzes.

Where insulution 1hickness required is greater than SDmm ar that fhe metal temp. is below
(=3 40°C, multiluyer construction shall be followed with all the joints staegered in
slicuessive |avers

e The inner layer of insulution shafl be bonded 1o the piping with applicable adhisive
Subsequent [oyers of insulation shall be bonded 1o the preceding layers with the above
adhesive. Joint sealer shall be applied to the ends and edges of all sections Tor sealing all
lngitudingl antl clreumferential joints.  Adhesive shall be applied evenly and the half
suctiony shall be elosely hutted 1o each other both longitudinally and circumferentinlly

do AN the dnsultion loyvers exeept the Dol shill be secured in position by metallic bands a1
an interval of 225mm, whils the fina] luver shall first be secured with G.1. wire netting and
then with meraltic bands at andnteeval of 22 5mm. Bands shall be stappeed on iocoeseive

layers

e, Insulation of piping shall be stopped short of finnges 1o aliow for withdmwnl of balts, For
fAnings, the nsulation shall be completed by applying cut segments of the sane ngulation
sections used for pipes:
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f.  Any cracks of iregularitics in the extemal surface of insuladicn sections shall be {illed up
by applicable filler material, as described under clayse 4.5,

4 For lang run of pipes, the ends of insulation sections shall be seated off ot [2m mtervals
anch vapeur barrier warried down upto the metal surfaee,

b, Contrction jeints shall be provided at an tnterval of 6.0m unless otherwise specified as
per Clayse 5.1.5

Vapour Barrier
Viapotr burrier shall be npplied over the msulution as autlined in Clause 5.1
Metal Sheet Finishing

Vapeur barrier {afier it has dried) shall be protected by cladding it with specifiod Alminium
sheeting. Al joints berwein adjncent aluminium sheets shall be staggered and grogwved with o
mimum overlop of 23mm, snd suitably sealed with approved sealer. The longitudinal joints
shiall huve single prooves while the circumlerential jpints shall have two grooves. Alumininm
or G, 1. bands/clips at an (nterval of 425mm shall be used 1o secure the aluminium cladding In
position. Sell tapping serews shall not be used

For pipes, vessels and eguipments lying in 4 corrasive environment where Sulphur Dioxide is
likely to he present, siinless steel bandw/elips spaced ot invervals of 425mm shall be tsed 1o
seeure the alumininm oladding m position.

Verticnl Fiping

fsulation, yupour burrier and metal shieet finishing sholl be perfarmed ns specified for
hoeizantdl piping: Contraction oints shall be provided in aceordinee with clanse 5.5.5.

Insulation support/spacer rings shall he provided at an intervat of 4.0m (if ather imsulation
supports arc not already existing on the pipe) as shown in Leg No. 05,

Fipe Supporis & Hangers

In all the supporting amangements of both horizontal and verlicul prping, oy hard wood pipe
support bearing blocks coated with fire retardant paint/mastic or PUT, a5 applicabile, shill be
used. Metal cradles, metal pipe supports and hangess shall be mtached te auatside of the pipe
support bearing hlucks and not dirsetly to bore pipe  Provision shall be made 1o prevenl
seepape of water into the maulition from pipe hingers.

Flanges & Valves

Removable covers shall be provided over all flanges and varlves Tsulathon sholl b
performed as per the details given (n Drg 7 & 8. Loose fill mineral wool bucked up by shh
institation o thickness cqual (o thal an adjacent pipe shall be applied.  Atuminiom covers over
the valves and Manges shull be fitted with quick release clips: This application shall be
proprsed for cach case by the insulation contractar amd spproved by the Fngineer-m-Chicge,

Relngermnt Traced Lines

a The lines to be refrigerant traced shall be given in the line schedule and also shall be given
it Envoutl drawings and memetncy
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b, Wlicn lines arc toced with one or more tracers, insulation shull be of sufficient S i3
house the nssembly without distortion or damage to the insulation

¢ The refrigerant irzced assemblies shall be fisst wrapped with specificd wire netting, thus
ensuring tracers pipe wearing tightly against the line refrigerant — traced.

d. Appleation of insulation shall be exactly the same as for piping deseribog carlicr noel as
given in Pra Mo (3

¢ Application of vapour barmier gad clsfding with alaminium sheet shafl alss be samé s lor
piping deseribed earlicr,

APPLICATION OF INSULATION ON PIPING, VESSELS & EQUIPMENT IN DUAL
TEMPERATURE SERVICE (HOT/COLD)

PUF/PIR shall bo msulation muterinl for dunl temperature secvice for the tempentire range 65
specified in elunse 1.2, Application of the same shall be in accordance with the procedure nid
dewan i tlause 5.0, for piping, vessels and cuipment, as applicable,  Other forms of
insulation materials may be used i specificd in the *JOB SPECTEICATIONS'.

COLD INSULATION OF PIPING LOCATED AT OR BELOW GHOUND LEVEL
AND WHERFE THERL 1S A LIKELYHOOD OF FOOT TRAFFIC

Materinl of insulstion shall be prefarmed sections of Polyuretbanc, as indicated in clase 33,

For Tolvircthuny Insulation materinl, application shall be carrled oul in seeardance with the
procedure specificd in clause 3.0, for piping vessels and couipitent, o5 npplicable, except that
mstear) of providing stuminium cladding over the final laver of vepour barrier, the procedure
leniel dhoswn iy elingse 7.3 shall be adopted,

Bituminized self finishing roofing fell shall be wrapped over the final loyer of vapour hocrier
after it los fully dried, with an evedap of mimimom SO0mm both on lengitudinal and
avcumferential joints.

The retfing fell shall be secured with the speafied palvanized iron wire etting, Inced witl) 20
SWO galvanized iron wire.

3o Aliek Bituimen Emulsion maste shafl bo applied for water and westher proofing.

When bitumen emulsion has completely dried, e surfaces shall be painted with o conts of
hiturnen based alumimum pain,

SAFFTY

The insulation contracior shall provide sdequme protective applinnees like band gloves,
masks, glasses cte. o the workmen caerving out the Insulation work, 10 profest them from
imhaling and Touching inuelatien dust and filees,

GUARANTEE

The inswlation controctor shall Submit along with the tender, authentic tosl certificates
confirming that the insulation moleriald offered conform 1o the roquirements of this
specilication nnd the Stndards mentioned therein. Any deviations shall be clearly stated.

The Insulation contiactor shall guarintee the follpwing -
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The insulation and aneillars materials are new and unused and conform to the Standaedly
mensomed i the Speeifieation,

"I he operaling thermal conductivity shall be ps specified.

Tle workmanship in execotion of the insulation warks shall be in accordanee witl' sodnd
ERgINEETmE priciee

ATTACHMENT DRAWINGS
| S.No, Description l.l'rtming
1 Vertical Vessels- Cold imsulation with  Aluminium | DRAWING. No. 01
| cladding on shell, top and botrom heads
2 Horizontal Vessels- Cold nsulation with Aluminium | DRAWING. No. 02
cladding -
| Cold insulation for Spherical Vessels DRAWTNG. No. 03
4 | [ypical Cold insulation for Horizontal Pipes DEAWING. No, 01
5 Insulation Supports for Vertical Pipes DRAWING. No. 05
& Method of huulagng feet of Vessaly DRAWING, Ko Dh
7 Typical Cobd Insulation for Ulanged Joiaty DRAWING, No, 07 |
8 Typical Cold Insulmion for Valves DRAWING. ha. 0 08 |
9. Cald Tngulation for Manholes DRAWING. No. i
110, Multifnyer msuladon Contemction  Joint- Horteental | DRAWING. No. 10.)
Vesuels & Fiping
Qi Single layer tuletion ontraetion. Joing- Horizontal | DRAWING. No. 102
= Vessels & Piping )
L2 Contragdon Joint- Mechanical Expansion DRAWING, Neoy 10,3 |
1k Contraction Joint- Vertical Vessels & Pliping { DRAWING. Mo 104
14, Suppons for Block Insulition RRAWING, No. 111
= Clips on Heads and inside of Skint for Block tmsulaion | DRAWING. Mo, 112
16, Detiils of Spaver Ring DRAWING, Mo, 12|
7. Refrgerant meing Insulation ORAWING. Mo 43
1B. Method of Lagging Flangsd Joioks of Yessels DRAWING, Mo, 141
& 142
) Methad of Inwilating Vessel Skin (Alernative for Hall | DRAWING. No. 15

ar Full Insulation of Skir }
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Check Sheet for bidder

Ref:RFCL/Site/Mech/Cont-32/2021/ARC_hot and cold insulation Jobs

Technical Check list for "Annual Rate Contract for Hot and cCold
Ramagundam for a period of Six Months.”

Annexure X!|

Insulation Jobs at RFCL

Vendors
Commaent
SN Description Requirement Yes/No, ploase
A& perNiT commient,/reason
if answar is not
. I agreed or No
1 | Stope of wurk as per Annmure Vind SOR (Annexure Xl Acceptance
2 | GTCC as per Annexure 1V Acceptance
3 | Integrity Pact Acceptance
4 | Terms and conditions of NIT including Scape 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 assessmant
in respect of GST rests with the contractor, Therefore liability of
RFCL Is restricted to the extent of GST only i.e. ex cluding interpst
or penalty If any. It must therefore be ensured by the contractor
himself that GST is depasited with appropriate authority in time
& manner as prescribed by the law.
7 |Income Tax & other Taxes on Contracts shall be pald by | Acceptance
Cnntracmr
8 Mlmmum offer validity of 120 days _ f'_;;r.eptancu
9 | Whether registered as Micro/Small / Medium Enterpnses under | YesorNe |
MSMED Act 2006 promulgated by Govt. of India Vide
Notificatlon dated 16.06.2006, B
It may also be confirmed that if the MSEs owned by Yes or No ]
B SCAST/Women Entrepreneurs, |
10 | The venue of arbitration proceedings shall be ﬂFCL, Ece;_:_t_an:e
Ramagundam Peddagpally Dist. Telangana -
ETl J'urfsdlmrnn of the Courts at Peddapalll.r Dist, Telangana - AE&ﬁtam:e 1
12 | The schedule of qum‘.ed rates shall remain firm during the | Acceptance |
| _ contract period including extensian (if any)
13 | Payment of Monthly RA Bills shall be released through Electronic | Acceptance
| Fund Transfer (EFT) mode.
14 | No Deuiatmn to the Terms & Conditions of NIT is allowed. The Mo
offer with any condition / deviation is liable to be rejected at | deviation is
Sole option of RFCL. However Vendor may offer comments, if | accepted
I any.
15 | Upload scanned image of NIT documents duly signed by the | YesorNo
| | authorized signatory towards acceptance of all T&C of NIT.
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