TENDER SPECIFICATION

BHEL: PSSR: SCT: 1428

FOR

Handling at Site Stores / Storage yard, Transportation to Site
of Work, Erection, Testing and Commissioning and completion
of trial operation of Boiler & Aux, Rotating Equipments
including supply and application of final painting for units -1&2
of 2x800MW sets

at

Sri Damodaram Sanjeeviah

Thermal Power Project

Krishnapatnam, Near Nellore, AP

VOLUME -1 TECHNOCOMMERCIAL BID
CONSISTING OF:
Notice Inviting Tender,
Volume-lA : Technical Conditions of Contract-,
Volume-IB : Special conditions of Contract,
Volume-IC : General conditions of Contract
Volume-ID : Forms & Procedures

BHARAT HEAVY ELECTRICALS LIMITED
(A Government of India Undertaking)
Power Sector — Southern Region
690, Anna Salai, Nandanam, Chennai — 600 035.




BHARAT HEAVY ELECTRICALS LIMITED
(A Government of India Undertaking)
Power Sector, Southern Region
690, Anna Salai, Nandanam, Chennai — 35

Tender Specification No. BHEL: PSSR: SCT: 1428

for

Handing at Site Stores / Storage yard, Transportation to Site of Work,
Erection, Testing and Commissioning and completion of trial operation of
Boiler & Aux, Rotating Equipments including supply and application of final
painting for units -1&2 of 2x800MW sets at Sri Damodaram Sanjeeviah TPP,
Krishnapatnam, Near Nellore, AP.

One set of Tender documents consisting of Volume-I and Volume Il

Issued to
M/s

Refer NIT for Last date of submission

Please note this tender document is not transferable

For and on behalf of
BHARAT HEAVY ELECTRICALS LIMITED

ADDL GENERAL MANAGER / CONTRACTS

Place: Chennai -35



NOTICE INVITING
TENDER

Bharat Heavy Electricals Limited

an



NOTICE INVITING TENDER (NIT)
NOTE: BIDDER MAY DOWNLOAD FROM WEB SITES
OR
PURCHASE TENDERS FROM THIS OFFICE ALSO

To

Dear Sir/Madam

Sub : NOTICE INVITING TENDER

Sealed offers in two part bid system are invited from reputed & experienced bidders (meeting PRE QUALIFICATION
CRITERIA as mentioned in Annexure-l) for the subject job by the undersigned on the behalf of BHARAT HEAVY
ELECTRICALS LIMITED as per the tender document. Following points relevant to the tender may please be noted and
complied with.

1.0 Salient Features of NIT

SL ISSUE DESCRIPTION
NO

i TENDER NUMBER BHEL PSSR SCT 1428

ii Broad Scope of job | Handing at Site Stores / Storage yard, Transportation to Site of
Work, Erection, Testing and Commissioning and completion of trial
operation of Boiler & Aux, Rotating Equipments including supply
and application of final painting for units -1&2 of 2x800MW sets at
Sri Damodaram Sanjeeviah TPP, Krishnapatnam, Near Nellore,

AP
iii DETAILS OF TENDER DOCUMENT
a Volume-IA Technical Conditions of Contract (TCC) consisting of
Scope of work, Technical Specification, Drawings, | Applicable
Procedures, Bill of Quantities, Terms of payment, etc
b Volume-IB Special Conditions of Contract (SCC) Applicable
c Volume-IC General Conditions of Contract (GCC) Applicable
d Volume-ID Forms and Procedures Applicable
e Volume-Il Price Schedule (Absolute value). Applicable
iv Issue of Tender | 1. Sale from BHEL PSSR Regional office at
Documents :Chennai Applicable
Start : 20 /09/ 2010
Closes: 08/10/2010 , Time :15.00 Hrs
2. From BHEL website (www.bhel.com)
Tender documents can however be downloaded
from website till due date of submission
v DUE DATE & TIME | Date: 11/10/2010, Time :11.00Hrs Applicable
OF OFFER | Place : BHEL PSSR :Chennai
SUBMISSION Tenders can be submitted through representative/in person
at SCT Dept, BHEL PSSR, Chennai
Vi OPENING OF | Date: 11/10/ 2010, Time :11.30Hrs Applicable




TENDER Notes:

(1) In case the due date of opening of tender
becomes a non-working day, tenders shall be opened
on next working day at the same time.

(2) Bidder may depute representative to witness the
opening of tender

vii EMD AMOUNT Rs 2,00,000/- (Rupees Two Lakhs Only) Applicable
viii COST OF TENDER | Rs 1040/-. Applicable
iX LAST DATE FOR | Date: At least 7 days before the due date of offer
SEEKING submission Applicable
CLARIFICATION Along with soft version also, addressing to
undersigned & to others as per contact address given
below
X SCHEDULE OF Pre Date: 04/10/2010.
Bid Discussion (PBD) Applicable.
Xi INTEGRITY PACT & | Bidders shall enter into an Integrity Pact (IP) | Applicable
DETAILS OF | with BHEL as per format given at Volume 1D
INDEPENDENT Formats of this tender. The bidders are required
to return this Integrity Pact (IP) along with
I\E/I)(()TNEI'FISQQEIEM) Techno Commercial _Bid _duIy signed _and
stamped by the authorized signatory who signs
the bid. It may be noted that only those bidders
who have entered into such an IP with BHEL
would be competent to participate against this
tender .i.e. entering into this pact is a
preliminary qualifications for the bidders. The
Independent External Monitor against this NIT
shall be Shri J. M. Lyngdoh , IAS (Retd.)
Plot No. 144-145,
Pragati Resort,
Proddator Village & P.O.,
Shankarpally Road,
Rangareddy Distt. (AP
Xii Latest updates Latest updates on the important dates,
Amendments, Correspondences, Corrigenda,
Clarifications, Changes, Errata, Modifications,
Revisions, etc to Tender Specifications will be hosted
in BHEL webpage (www.bhel.com -->Tender
Notifications > View Corrigendums) and not in
the newspapers. Bidders to keep themselves
updated with all such information
2.0 The offer shall be submitted as per the instructions of tender document and as detailed in this NIT. Bidders to
note specifically that all pages of tender document, including these NIT pages of this particular tender together
with subsequent correspondences shall be submitted by them, duly signed & stamped on each page, as part
of offer. Rates/Price including discounts/rebates, if any, mentioned anywhere/in any form in the
techno-commercial offer other than the Price Bid, shall not be entertained.
3.0 Unless specifically stated otherwise, bidder shall remit cost of tender and courier charges if applicable, in the

form of Demand Draft drawn in favour of Bharat Heavy Electricals Ltd, payable at Power Sector Regional HQ
at Chennai issuing the Tender, along with techno-commercial offer. Bidder may also choose to deposit the
Tender document cost by cash at the Cash Office as stated above against sl no iv of 1, on any working day;
and in such case copy of Cash receipt is to be enclosed with the Techno Commercial offer. Sale of tender



4.0

5.0

6.0

Documents shall not take place on National Holidays, holidays declared by Central or State Governments and
BHEL PS HQ at Chennai, Sundays and second/ last Saturdays

Unless specifically stated otherwise, bidder shall deposit EMD through Demand Draft/Pay Order in favour of
Bharat Heavy Electricals Ltd, payable at Chennai. For other details and for ‘One Time EMD’ please refer
General Conditions of Contract.

Procedure for Submission of Tenders: The Tenderers must submit their Tenders to Officer inviting Tender,

as detailed below:

e PART-l consisting of 'PART-I A (Techno Commercial Bid)' & ‘PART-I B (EMD/COST of TENDER)' in
two separate sealed and superscribed envelopes (ENVELOPE-I & ENVELOPE-II)

e PART-II (Price Bid) - in sealed and superscribed envelope (ENVELOPE-III)

The contents for ENVELOPES and the superscription for each sealed cover/Envelope are as given below.
(All pages to be signed and stamped)

Slno

Description Remarks

Part-l A

ENVELOPE - | superscribed as :
PART-I (TECHNO COMMERCIAL BID)
TENDER NO :

NAME OF WORK :

PROJECT:

DUE DATE OF SUBMISSION:

CONTAINING THE FOLLOWING:-

Covering letter/Offer forwarding letter of Tenderer.

Duly filled-in *No Deviation Certificate’ as per prescribed format to be placed
after document under sl no (i) above.

Note:

a. Incase of any deviation, the same should be submitted separately for
technical & commercial parts, indicating respective clauses of tender
against which deviation is taken by bidder. The list of such deviation
shall be placed after document under sl no (i) above. It shall be
specifically noted that deviation recorded elsewhere shall not be
entertained.

b. BHEL reserves the right to accept/reject the deviations without
assigning any reasons, and BHEL decision is final and binding.

i).  Incase of acceptance of the deviations, appropriate loading
shall be done by BHEL

ii).  Incase of unacceptable deviations, BHEL reserves the right
to reject the tender

Supporting documents/ annexure/ schedules/ drawing etc as required in line
with Pre-Qualification criteria.

It shall be specifically noted that all documents as per above shall be indexed
properly and credential certificates issued by clients shall distinctly bear the
name of organization, contact ph no, FAX no, efc.

All' Amendments/Correspondences/Corrigenda/Clarifications/Changes/ Errata
etc pertinent to this NIT.

Integrity Pact Agreement (Duly signed by the authorized signatory) If applicable

VI,

Duly filled-in annexures, formats etc as required under this Tender




Specification/NIT

Vi, Notice inviting Tender (NIT)

viii. Volume — | A : Technical Conditions of Contract (TCC) consisting of Scope of
work, Technical Specification, Drawings, Procedures, Bill of Quantities, Terms
of payment, etc

iX. Volume — | B : Special Conditions of Contract (SCC)
X. Volume — 1 C : General Conditions of Contract (GCC)
Xi. Volume - | D : Forms & Procedures
Xii. Volume — Il (UNPRICED - without disclosing rates/price, but mentioning only

‘QUOTED’ or 'UNQUOTED’ against each item

Xiii.

Any other details preferred by bidder with proper indexing.

PART-I B

ENVELOPE - Il superscribed as:
PART-I (EMD/COST of TENDER)
TENDER NO :

NAME OF WORK :

PROJECT:

DUE DATE OF SUBMISSION:

CONTAINING THE FOLLOWING:-

1. Earnest Money Deposit (EMD) in the form as indicated in this Tender
OR
Documentary evidence for ‘One Time EMD’ with the Power Sector
Region of BHEL floating the Tender

2. Cost of Tender ( Demand Draft or copy of Cash Receipt as the case
may be)

PART-I

PRICE BID consisting of the following shall be enclosed

ENVELOPE-III

superscribed as:

PART-II (PRICE BID)
TENDERNO :

NAME OF WORK:
PROJECT:

DUE DATE OF SUBMISSION:

CONTAINING THE FOLLOWING

Covering letter/Offer forwarding letter of Tenderer enclosed in Part-I

Volume Il — PRICE BID ( Duly Filled in Schedule of Rates - rate/price to be
entered in words as well as figures)

OUTER COVER

ENVELOPE-IV (MAIN ENVELOPE / OUTER ENVELOPE)
superscribed as:

TECHNO-COMMERCIAL BID, PRICE BID & EMD
TENDER NO:

NAME OF WORK:

PROJECT:

DUE DATE OF SUBMISSION:




CONTAINING THE FOLLOWING:

o0 Envelopes |
o0 Envelopes Il
o Envelopes llI

7.0

8.0

9.0

SPECIAL NOTE: All documents/ annexures submitted with the offer shall be properly annexed and placed in
respective places of the offer as per enclosure list mentioned in the covering letter. BHEL shall not be
responsible for any missing documents.

No Deviation with respect to tender clauses and no additional clauses/ suggestions/ in Techno-commercial
bid/ Price bid shall normally be considered by BHEL. Bidders are requested to positively comply with the
same.

BHEL reserves the right to accept or reject any or all Offers without assigning any reasons thereof. BHEL also
reserves the right to cancel the Tender wholly or partly without assigning any reason thereof. Also BHEL shall
not entertain any correspondence from bidders in this matter (except for the refund of EMD).

Assessment of Capacity of Bidders: (Shall be applicable for all Bid Evaluation from 1st Jan 2011)
Bidders capacity for executing the job under tender shall be assessed as per the following:
Assigning Weightages (A) for Similar Jobs Under-Execution: Weightages shall be worked out and

assigned based on the average number of Similar Works under execution including works yet to be
commenced by the agency, in the following manner:

i).  Number of Similar Jobs

a) No. of jobs in BHEL, PSER : Say 'J

b) No. of jobsin BHEL, PSSR : Say 'K

c) No. of jobsin BHEL, PSWR : Say 'l

d) No. of jobs in BHEL, PSNR . Say'M’

e) No. of jobs with other customers® : Say ‘N’ (*: Other than BHEL PSER, PSSR, PSWR & PSNR)
f)  Average No. of Jobs is ‘P'= (J*+K+L+M+N) divided by 5

ii)  Weightage “A” assigned to bidders based on Average Number of jobs “P”;
a) If'P’=0-1, “A’willbeequalto 3
b) If'P’=2-3, “A”will be equal to ‘2’
c) If'P’=4-5  “A’wil be equal to ‘1’
d) If‘P is Above 5, “A” will be equal to ‘0’

Weightage “B” for Quarterly Performance Reports of Vendors: This shall be based on the averages
of the net weighted score obtained by the bidder for the jobs under execution (excluding works not
commenced) for the quarter previous to the last quarter reckoned from the date of latest due date of
submission, in all four Regions i.e BHEL PSER, PSSR, PSWR & PSNR, in the following manner.

i).  Ratings by Power Sector Region:
a) PSER’s Rating ‘Rer' = (X1 + Xz + .. + X) divided by n
b) PS WR’s Rating ‘Rwr = (Xs + Xz + .. + X,) divided by n
PS SR’s Rating ‘Rsr’ = (X1 + X2 + .. +X,) divided by n
PS NR’s Rating ‘Rnr’ = (X1 + X2 + .. +X,) divided by n
Over all Power Sector Region Rating ‘Renec’= (Rer+ Rwr+ Rsr+ Rnr) divided by 4

()

o O
—_— ==



10.0

11.0

12.0

13.0

Iv.

(where “X1, X2, Xs,...Xn" is the net weighted score obtained by the bidder as per the “Evaluation of
Contractor Performance (Quarterly)’ against the various contracts ‘n” under execution in the respective
Region).

i)  Weightage “B” assigned to bidders based on Overall Power Sector Rating (Rewet):

a) If Reuew is 80% and above, “B” will be equal to ‘6’
b) If ReneLis >70% < 80%, “B” will be equal to ‘5’
¢) If ReneLis >60% < 70%, “B” will be equal to ‘4’
d) If ReweLis =<60%, “B” will be equal to ‘0’

Evaluation of Bidders capacity to execute the job under tender: shall be based on the sum of
scores obtained in ‘A’ and ‘B’, as below:

a) 6 orabove : Considered ‘Qualified’ for the job under tender
b) Less than 6: Considered ‘NOT Qualified’ for the job under tender

Explanatory note:

a) Similar work means Boiler or Turbine or Civil or Electrical or Cl, etc as detailed in the scope
irrespective of rating of Plant
b) Quarter shall be as per the quarter defined in the “Evaluation of Contractor performance

(Quarterly)”. For contracts where annexed Quarterly Evaluation performance was not part of the
contract, ‘Quarterly Performance Reports’ previous to the last quarter_reckoned from the date of
latest due date of submission, given by the respective project site against the contract will be
the basis for evaluation.

c) Vendors who are not executing any jobs presently in the Region and first timers to the Region,
may be considered subject to satisfying all other tender conditions

d) ‘Under execution’ shall mean works in progress upto Boiler Steam Blowing (for Boiler and
Auxilliaries) or Synchronisation (for all other jobs including Civil) shall be considered.

Since the job shall be executed at site, bidders must visit site/ work area and study the job content, facilities
available, availability of materials, prevailing site conditions including law & order situation etc before quoting
for this tender. They may also consult this office before submitting their offers, for any clarifications regarding
scope of work, facilities available at sites or on terms and conditions. No additional claim shall be entertained
by BHEL in future, on account of non-acquaintance of above.

For any clarification on the tender document, the bidder may seek the same in writing or through e-mail, as
per specified format, within the scheduled date for seeking clarification, from the office of the undersigned.
BHEL shall not be responsible for receipt of queries after due date of seeking clarification due to postal delay
or any other delays. Any clarification / query received after last date for seeking clarification may not be
normally entertained by BHEL and no time extension will be given.

BHEL may decide holding pre-bid discussion [PBD] with all intending bidders as per date indicated in the NIT.

The bidder shall ensure participation for the same at the appointed time, date and place as may be decided by
BHEL. Bidders shall plan their visit accordingly. The outcome of pre-bid discussion (PBD) shall also form part
of tender.

In the event of any conflict between requirement of any clause of this specification/ documents/drawings/data
sheets etc or requirements of different codes/standards specified, the same to be brought to the knowledge of
BHEL in writing for clarification before due date of seeking clarification (whichever is applicable), otherwise,
interpretation by BHEL shall prevail. Any typing error/missing pages/ other clerical errors in the tender



14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

documents, noticed must be pointed out before pre-bid meeting/submission of offer, else BHEL's
interpretation shall prevail.

Unless specifically mentioned otherwise, bidder’s quoted price shall deemed to be in compliance with tender
including PBD.

Bidders shall submit Integrity Pact Agreement (Duly signed by authorized signatory who signs in the offer), if
applicable, along with techno-commercial bid. This pact shall be considered as a preliminary qualification for
further participation. The names and other details of Independent External Monitor (IEM) for the subject
tender is as given at point (xi) of 1 above.

The Bidder has to satisfy the Pre Qualifying Requirements stipulated for this Tender in order to be qualified.
The Price Bids of only those bidders will be opened who will be qualified for the subject job on the basis of
pre-qualification evaluation/ techno-commercial bids, approval/ acceptance of customer (as applicable), etc.
and date of opening of price bids shall be intimated to only such bidders.

In case BHEL decides on a "Public Opening', the date & time of opening of the sealed PRICE BID shall be
intimated to the qualified bidders and in such a case, bidder may depute one authorised representative to
witness the price bid opening. BHEL reserves the right to open ‘in-camera’ the ‘PRICE BID’ of any or all
Unsuccessful/Disqualified bidders under intimation to the respective bidders.

Validity of the offer shall be for SiX Mmonths from the latest due date of offer submission (including
extension, if any) or specified otherwise in SCC of tender.

BHEL reserves the right to decide the successful bidder on the basis of Reverse Auction process. In such
case all qualified bidders will be intimated regarding procedure/ modality for Reverse Auction process prior
to Reverse Auction and price will be decided as per the rules for Reverse Auction. .

However, if reverse auction process is unsuccessful as defined in the RA rules/procedures, or for
whatsoever reason, then the sealed ‘PRICE BIDs’ will be opened for deciding the successful bidder. BHEL's
decision in this regard will be final and binding on bidder.

On submission of offer, further consideration will be subject to compliance to tender & qualifying requirement
and customer’s acceptance, as applicable.

In case the bidder is an “Indian Agent of Foreign Principals”, ‘Agency agreement has to be submitted along
with Bid, detailing the role of the agent along with the terms of payment for agency commission in INR, along
with supporting documents.

The bidders shall not enter into any undisclosed M.O.U. or any understanding amongst themselves with
respect to tender.

In case Consortium Bidding is allowed as per Pre Qualifying Requirement, then Prime Bidder and Consortium
Partner shall enter into Consortium Agreement. Validity period of Consortium Agreement shall be 6 months
after which the same can be re validated.

‘Stand alone’ bidder cannot become a ‘prime bidder’ or a ‘consortium bidder’ in a consortium bidding.
Prime bidder shall neither be a consortium partner to other prime bidder nor take any other consortium
partners. However, consortium partner may enter into consortium agreement with other prime bidders. In case
of non compliance, consortium bids of such Prime bidders will be rejected. .

The bidder shall submit documents in support of possession of ‘Qualifying Requirements” duly self certified
and stamped by the authorized signatory, indexed and properly linked in the format for PQR. In case BHEL
requires any other documents/proofs, these shall be submitted immediately.

The bidder may have to produce original document for verification if so decided by BHEL.



26.0  Order of Precedence
In the event of any ambiguity or conflict between the Tender Documents, the order of precedence shall be in

the order below:
a. Amendments/Clarifications/Corrigenda/Errata etc issued in respect of the tender documents by
BHEL
b. Notice Inviting Tender (NIT)
c. Price Bid
d. Technical Conditions of Contract (TCC)—Volume-1A
e. Special Conditions of Contract (SCC) —Volume-1B
f. General Conditions of Contract (GCC) —Volume-1C
g. Forms and Procedures —Volume-1D
For BHARAT HEAVY ELECTRICALS LTD
SCT
Enclosure
01. Annexure-1: Pre Qualifying criteria.

02. Annexure-2: Check List.
03 Other Tender documents as per this NIT.



ANNEXURE -1

PRE QUALIFYING CRITERIA

JOB Handing at Site Stores / Storage yard, Transportation to Site of Work,
Erection, Testing and Commissioning and completion of trial operation
of Boiler & Aux, Rotating Equipments including supply and application of
final painting for units -1&2 of 2x800MW sets at Sri Damodaram
Sanjeeviah TPP, Krishnapatnam, Near Nellore, AP

TENDER NO BHEL PSSR SCT 1428
SL | PRE QUALIFICATION CRITERIA Bidders claim in respect of fulfilling the PQR
NO Criteria
Name and Description of Page f;tt? of
TN e supporting
qualifying criteria document
A | Submission of Integrity Pact duly signed (if

B | Assessment of Capacity of Bidder to execute the | Shall _be applicable for Bid
work as per sl no 9 of NIT (if applicable) Evaluation from 1+ Jan 2011

C | Technical

The bidder should have executed Erection
and commissioning of Boiler & its auxiliaries
of minimum one unit of 500MW or above
capacity in a thermal power plant in the last
seven years reckoned from date bid opening.

The term “Executed” means the unit was
synchronized.

D Financial

TURNOVER

The bidders should have a minimum average
financial turnover of Rs 33.0crores in last
three financial years ending on 31 March
2010

—_

2 NETWORTH
The bidder should have should have positive
net worth as on 31.03.2010

3 PROFIT

The bidder should have earned profit in any
one of the last three financial years ending
on 31.03.2010

E | Approval of Customer (if applicable) APPLICABLE
Note: Names of bidders who stand qualified after
compliance of criteria A to D shall be forwarded to
customer for their approval. Price bid of only those




bidders shall be opened who are approved by
customer.

Consortium criteria (if applicable) NOT APPLICABLE

Explanatory Notes for QR ‘A’
1. The word ‘executed’ means the bidder should have achieved the criteria specified in the

QR even if the total contract has not been completed or closed
2. Bidder to submit Audited Balance Sheet and Profit and Loss Account for the respective

years as given above along with all annexures

(o) —The wWort-eXxe et g FIEaR S ~=anmmmemss s mmss e

BIDDER SHALL SUBMIT ABOVE PRE-QUALIFICATION CRITERIA FORMAT, DULY FILLED-IN, SPECIFYING
RESPECTIVE ANNEXURE NUMBER AGAINST EACH CRITERIA AND FURNISH RELEVANT DOCUMENT IN THE

RESPECTIVE ANNEXURES IN THEIR OFFER.



ANNEXURE -2

CHECK LIST

NOTE:- Tenderers are required to fill in the following details and no column should be left blank

Name and Address of the Tenderer

2 Details about type of the Firm/Company
3 Details of Contact person for this Tender Name : Mr/Ms
Designation:
Telephone No:
Mobile No:
Fax No:
4 EMD DETAILS DD No: Date
Bank : Amount:
Please tick (/) whichever applicable:-
ONE TIME EMD / ONLY FOR THIS TENDER
APPLICABILITY | BIDDER REPLY
5 Whether the format for compliance with PRE QUALIFICATION CRITERIA | Applicable YES/NO
(ANNEXURE-I) is understood and filled with proper supporting documents
referenced in the specified format
6 Whether Audited profit and Loss Account for the last three years submitted Applicable YESINO
7 Whether Copy of PAN Card submitted Applicable YESINO
8 Whether all pages of the Tender documents including annexures, appendices etc | Applicable YESINO
are read understood and signed
9 Integrity Pact Not Applicable Not Applicable
10 Declaration by Authorised Signatory Applicable YESINO
" Whether No Deviation Certificate submitted Applicable YESINO
12 Whether Declaration confirming knowledge about Site Conditions submitted Applicable YESINO
13 Whether Declaration for relation in BHEL submitted Applicable YESINO
14 Whether Non Disclosure Certificate submitted Applicable YESINO
15 Whether Bank Account Details for E-Payment submitted Applicable YESINO
16 Capacity Evaluation of Bidder for current Tender Refer 19 of NIT
17 Tie Ups/Consortium Agreement are submitted as per format Not Applicable Not Applicable
18 Whether Power of Attorney for Submission of Tender/Signing Contract Agreement Applicable YESINO
submitted
19 Whether Analysis of Unit rates submitted Applicable YESINO
NOTE : STRIKE OFF 'YES’ OR ‘NO’, AS APPLICABLE
DATE : AUTHORISED SIGNATORY

(With Name, Designation and Company seal)




TECHNICAL
CONDITIONS OF
CONTRACT (TCC)

HARAT HEAVY ELECTRICALS LIMITED




TECHNICAL CONDITIONS OF CONTRACT (TCC)

CONTENTS
Sl No DESCRIPTION Chapter No. OF
PAGES

Volume-IA | Part-I: Contract specific details
1 Project Information Chapter-I 2
2 Scope of Works Chapter-Il 1
3 Facilities in the scope of Contractor/BHEL (Scope Matrix) | Chapter-IlI 4
4 T&Ps and MMEs to be deployed by BHEL on sharing | Chapter-IV 1

basis
5 T&Ps and MMEs to be deployed by Contractor Chapter-V 2
6 Time Schedule Chapter-VI 1
7 Terms of Payment Chapter-VII 3
8 Taxes and other Duties Chapter-VIII 2
9 Other Conditions Chapter-IX 2
Volume-IA | Part-Il : Technical Specifications
1 General Chapter-| 3
2 Foundation & Groutings Chapter-Il 2
3 Boiler, Rotating machines and Auxiliaries Chapter-llI 13
4 Preservation & Protection of Components Chapter-IV 1
5 Progress Work Chapter-V 2
6 Welding, Radiography, NDT, Heat Treatment Chapter-VI 11
7 Testing, Pre-Commissioning, Commissioning Chapter-VII 8
8 Final Painting Chapter-VIII 2
9 Annexures

Weight Schedule -Estimated Weights of Various Systems | Annexure 17

in Scope of Work IA,1B,1C,1D,1E,

1F
Welding Schedule Annexure I 19
Painting Scheme Annexure |lI 26




TECHNICAL CONDITIONS OF CONTRACT (TCC)

Reverse Auction Annexure [V 2
Salient features of Boiler Annexure V 15
Guide Lines for Welding Annexure VI 65




TECHNICAL CONDITIONS OF CONTRACT (TCC)

KRISHNAPATNAM 2 X 800 MW TPP

Chapter -I

PROJECT INFORMATION

SRI DAMODARAM SANJEEVIAH

1 Project Name THERMAL POWER STATION (2X800
MW)

2 Proiect Owner ANDHRAPRADESH POWER

I DEVELOPMENT COMPANY LIMITED
. . Krishnapatnam, Near Nellore Town,

3 Site Location Andhra Pradesh State, India

4 Elevation Above MSL 2.1 to 3.0 meters

5 Latitude 14 20'40" N

6 Longitude 80 07'35" E
Venkatachalam, Located at about 23 km

7 Nearest Railway Station from site ,on Vijayawada-Chennai main
broad gauge line of Southern Railway

8 Nearest Town Nellore Town

. Chennai, Which is at a distance of170

9 Nearest Airport .
km from power plant site

10 Nearest Sea port Nellore Town is on east coast of Bay of
Bengal
Nellore Town is situated on National

11 Nearest Highway Highway NH-5 connecting Kolkata and
Chennai

Metrological data
12 Highest Monthly mean 422
temperature
13 Lowest Monthly mean 18.3

temperature




TECHNICAL CONDITIONS OF CONTRACT (TCC)

Maximum : 33.0 C

14 Daily Average temperature Minimum :24.4 C

Ambient temperature for

15
performance guarantee

320 C

Maximum : 84%
16 Relative Humidity Minimum :46%
Average :67%

17 Sea water temp. 33.0C

18 Basic Wind speed 50 m/sec

Annual average Rainfall :1032mm
19 Rainfall Maximum intensity of Rainfall
:100mm/hr

Zone Il as per 1893-2002(part IV)

20 Seismic Zone .
Importance factor- Category wise

21 Languages spoken in the region | English, Telugu

Language for communication

22 with sub-contractor/vendors

English

23 Supply voltage 240 V AC for Lighting




TECHNICAL CONDITIONS OF CONTRACT (TCC)

Chapter -1l Scope of Works
2.1.0 SCOPE OF WORK

The work to be carried out under the scope of these specifications is broadly as
under:

2.1.1 Handling of materials at BHEL/Client's stores/storage yard;
transportation to site, Erection,Testing & Assistance for
commissioning, Trial Operation and handing over of Boiler and its
Auxiliaries, Air Pre-heaters, Ducts and Dampers, Fuel Piping, Boiler
Integral Piping, Fans, Power Cycle Piping, Coal Mills and Coal
Feeders, Final Painting etc of 2x800MW sets at Sri Damodaram
Sanjeeviah TPP, Krishnapatnam, Near Nellore, AP

2.1.2 Erection, alignment and welding, bolting, fastening, grouting as
applicable of :

Boiler Supporting Structures

Boiler Pressure Parts

Boiler Trim & Integral Piping and Mountings

Fuel QOil Piping

Non-Pressure Parts, Ducts, Dampers

Rotating Machines (e.g. Air Heaters, Coal Mills, Coal Feeders, Fans,
Blowers etc. with their drives & Lube Oil System etc.)

Pulverised Fuel Piping

e Handling arrangements for Rotating Machines
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Chapter- Il Facilities in the scope of Contractor/BHEL

SI.No

Description
PART I

Scope / to be
taken care by

BHEL Bidder

Remarks

ESTABLISHMENT

FOR CONSTRUCTION PURPOSE:

Open space for office (as per
availability)

Yes

Open space for storage (as per
availability)

Yes

Construction of bidder’s office,
canteen and storage building
including supply of materials and
other services

Yes

Bidder’s all office equipments, office
/ store / canteen consumables

Yes

Canteen facilities for the bidder’s
staff, supervisors and engineers etc

Yes

Fire fighting equipments like
buckets, extinguishers etc

Yes

Fencing of storage area, office,
canteen etc of the bidder

Yes

FOR LIVING PURPOSES OF THE
BIDDER

Open space for labour colony (as
per availability)

Yes

Labour Colony with internal roads,
sanitation, complying with statutory
requirements

Yes

3.2.0

ELECTRICITY

3.2.1

Electricity For construction
purposes of Voltage 415/440 V

yes Yes

Chargeable @ Rs
3.00 per KWH

Single point source

Yes

Further distribution including all
materials, Energy Meter, Protection
devices and its service

Yes

Energy meter will be
provided by BHEL
and installed by the
contractor

Duties and deposits including
statutory clearances if applicable

Yes

Electricity for the office, stores,
canteen etc of the bidder

Single point source

Yes

Further distribution including all
materials, Energy Meter, Protection
devices and its service

Yes
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SI.No

Description
PART I

Scope / to be
taken care by

BHEL Bidder

Remarks

Duties and deposits including
statutory clearances if applicable

Yes

3.2.3

Electricity for living
accommodation of the bidder’s
staff, engineers, supervisors etc

Single point source

Yes

Further distribution including all
materials, Energy Meter, Protection
devices and its service

Yes

Duties and deposits including
statutory clearances if applicable

Yes

3.3.0

WATER SUPPLY

3.3.1

For construction purposes

FREE

Making the water available at single
point

Yes

Further distribution as per the
requirement of work including
supply of materials and execution

Yes

3.3.2

Water supply for bidder’s office,
stores, canteen etc

FREE

Making the water available at single
point

Yes

Further distribution as per the
requirement of work including
supply of materials and execution

Yes

Water supply for Living Purpose

Making the water available at single
point

Yes

Further distribution as per the
requirement of work including
supply of materials and execution

Yes

3.4.0

LIGHTING

For construction work (supply of all
the necessary materials)

1. At office/storage area

2. At the preassembly area

3. At the construction site /area

Yes

For construction work (execution of
the lighting work/ arrangements )

1. At office/storage area
2. At the preassembly area
3 At the construction site /area

Yes

Providing the necessary
consumables like bulbs, switches,
etc during the course of project
work

Yes




SI.No
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Description
PART I

Scope / to be
taken care by

BHEL Bidder

Remarks

Lighting for the living purposes of
the bidder at the colony / quarters

Yes

3.5.0

COMMUNICATION FACILITIES
FOR SITE OPERATIONS OF THE
BIDDER

Telephone, fax, internet, intranet,
e-mail etc

Yes

3.6.0

COMPRESSED AIR wherever
required for the work

Yes

3.7.0

Demobilization of all the above
facilities

Yes

3.8.0

TRANSPORTATION

For site personnel of the bidder

Yes

For bidder’s equipments and
consumables (T&P, Consumables
etc)

Yes

SI.No

Description
PART 11
3.9.0 ERECTION FACILITIES

Scope / to be
taken care by

Remarks

BHEL Bidder

3.9.1

Engineering works for construction:

Providing the erection drawings for
all the equipments covered under
this scope

Yes

Drawings for construction methods

Yes Yes

In consultation with BHEL

As-built drawings — where ever
deviations observed and executed
and also based on the decisions
taken at site- example — routing of
small bore pipes

YES

n

Shipping lists etc for reference and
planning the activities

Yes

”

Preparation of site erection
schedules and other input
requirements

Yes

”

achieve the end dates and other
commitments

Review of performance and revision
of site erection schedules in order to

Yes Yes

Sl No. e

Weekly erection schedules based on

Yes

”
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Description Scope / to be
SI.No PART I taken care by | Remarks
3.9.0 ERECTION FACILITIES BHEL | Bidder
Daily erection / work plan based on
h Sl No. g Yes "
Periodic visit of the senior official of
the bidder to site to review the
progress so that works are
i completed as per schedule. It is Yes
suggested this review by the senior
official of the bidder should be done
once in every two months.
j Preparation of preassembly bay Yes
Laying of racks for gantry crane if
k provided by BHEL or brought by the Yes
contractor/bidder himself
Arranging the materials required for
L YES
preassembly
3.10.1 OPEN SPACE:
Open space for building of temporary office shed and contractor's stores
shed(s) will be provided free of charges. Contractor has to make his own
arrangements for labour colony.
3.10.2 ELECTRICITY:
For construction purpose and for contractors office and stores shed
electricity will be provided on chargeable basis @ Rs 3.00per Kwh at one
single point. Further distribution shall be arranged by the contractor at his
cost. The required energy meter for measuring power consumption will be
provided BHEL and installed by the contractor.
3.10.3 WATER:
Water for construction purpose and for drinking shall be provided by BHEL
free of charge at one single point. Further distribution shall be arranged by the
contractor at his cost
3.10.4 CONSUMABLES:
3.10.4.1  Such of those consumables as indicated as consumables provided by
BHEL alone will be provided to the contractor by BHEL free of charge for
erection activities. Other required consumables like electrodes, all gases,
and other materials for this scope of work are to be arranged by the
contractor at their cost.
3.10.4.1  All the required electrodes (in his scope) as approved by BHEL shall be

arranged by contractor at his cost. It shall be the responsibility of the
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3.10.4.2

3.10.4.3

3.10.4.3

3.10.5.

3.10.6

3.10.7

contractor to obtain prior approval of BHEL, before procurement
regarding, suppliers, type of electrodes etc. On receipt of the electrodes
at site, it shall be subject to inspection and approval by BHEL. The
contractor shall inform BHEL details regarding type of electrodes, batch
number and date of expiry etc.

Only TIG welding wires for CS, AS & SS welding will be supplied by
BHEL free of cost for Boiler applicable Pressure Parts as provided
by manufacturing units. All other electrodes including stainless
steel electrodes required for shall be arranged by the contractor at
his cost. Also BHEL will provide imported electrodes as provided by
manufacturing units. The bidder shall use the BHEL / Customer
approved quality electrodes only. The utilization of the TIG welding wires
issued by BHEL shall be duly accounted for exercising maximum care
and ensuring economical usage for minimum wastage. If during erection,
it is found that the consumption of filler wire is more than the actual
requirement by improper usage, the cost for the additional quantity so
consumed shall be recovered from the contractor

The contractor shall provide within finally accepted price / rates, all
consumables like welding electrodes (including alloy steel and stainless
steel), all gases (inert, welding, and cutting), soldering material, dye
penetrants, radiography films. Other erection consumables such as
tapes, jointing compound, grease, mobile oil, M-seal, Araldite, petrol,
CTC / other cleaning agents, grinding and cutting wheels are to be
provided by the contractor. Steel, H&S, packers, shims, wooden planks,
scaffolding materials hardware items etc required for temporary works
such as supports, scaffoldings are to be arranged by him. Sealing
compounds, gaskets, gland packing, wooden sleepers, for temporary
work, required for completion of work except those which are specifically
supplied by manufacturing unit are also to be arranged by him.

All the shims, gaskets and packing, which go finally as part of equipment,
shall be supplied by BHEL free of cost.

WATER DISTRIBUTION:

Distribution of water for construction purposes and as well as drinking
purposes to various work-fronts shall be contractor's responsibility and at his
cost.

ELECTRICITY DISTRIBUTION:

Provision of distribution of electrical power from the given single central
point to the required places with proper distribution boards, cables etc.,
observing the safety rules laid down by electrical authority of the State /
BHEL / their customer with appropriate statutory requirements shall be the
responsibility of the tenderer / contractor.

POSSESSION OF GENERATORS

As there are bound to be interruptions in regular power supply, power cut/
load shedding in any construction sites, suitable extension of time, if
found necessary only be given and contractor is not entitled for any
compensation. It shall be the responsibility of the tenderer / contractor to
provide, and maintain the complete installation on the load side of the supply
with due regard to safety requirements at site. It shall be responsibility of the
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contractor to have at least (2 to 4) diesel operated welding generator sets
to get urgent and important work to go on without interruptions. The
consumables required to operate the generators are to be provided by
tenderers. This may also be noted while quoting.

3.10.8 LIGHTING FACILITY:

Adequate lighting facilities such as flood lamps, hand lamps and area
lighting shall be arranged by the contractor at the site of construction, pre
assembly yard and contractors material storage area etc. at his cost.

3.10.9 POWER REQUIREMENT:

For the purpose of planning, contractor shall furnish along with tender the
estimated requirement of power (month wise) for execution of work in
terms of maximum KW demand.

3.10.10 CONTRACTOR'S OBLIGATION ON COMPLETION:

On completion of work, all the temporary buildings, structures, pipe lines,
cables etc. shall be dismantled and leveled and debris shall be removed as
per instructions of BHEL by the contractor at his cost. In the event of his
failure to do so, the expenditure towards clearance of the same will be
recovered from the contractor. The decision of BHEL Engineer in this
regard is final.

3.11.0 GASES:

3.11.1 All the required gases like Oxygen [/ Acetylene / argon /
Nitrogen required for work shall be supplied by the Contractor at
his cost. It shall be the responsibility of the contractor to plan the
activities and store sufficient quantity of these gases. Non
availability of gases cannot be considered as reason for not
attaining the required progress.

3.11.2 BHEL reserves the right to reject the use of any gas in case
required purity is not maintained.

3.11.3 The contractor shall submit weekly / fortnightly / monthly
statement report regarding consumption of all consumables for
cost analysis purposes.

3.11.4 The contractor shall ensure safe keeping of the inflammable
cylinder at a separate place away from normal habit with proper
security etc.

3.12.0 ELECTRODES SUPPLY AND STORAGE

3.12.1 It shall be the responsibility of the contractor to obtain prior approval of
BHEL, before procurement regarding, suppliers, type of electrodes
etc. On receipt of the electrodes at site, it shall be subject to
inspection and approval by BHEL. The contractor shall inform
BHEL details regarding type of electrodes, batch number and date
of expiry etc.
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3.12.2

3.12.3

3.12.4

3.12.5

3.12.6

Shortage of any of the electrodes or the equivalent
suggested by BHEL shall not be quoted as reason for deficiency in
progress or for additional rate.

Storage of electrodes shall be done in an air conditioned /
controlled humidity room as per requirement, at his own cost by
the contractor.

All low hydrogen electrodes shall be baked / dried in the electrode
drying oven (range 375 deg. C - 425 deg. C) to the temperature and
period specified by the BHEL Engineer before they are used in
erection work and each welder should be provided with one
portable electrode drying oven at the work spot. Electrode drying
oven and portable drying ovens shall be provided by contractor at
his cost.

Incase of improper arrangement of procurement of above
electrodes BHEL reserves the right to procure the same from any
source and recover the cost from the contractor's first subsequent
bils at market value plus departmental charges of BHEL
communicated from time to time. Postponement of such recovery
is not permitted.

BHEL reserves the right to reject the use of any electrodes at any
stage, if found defective because of bad quality, improper storage,
date expiry, unapproved type of electrodes etc. It shall be the
responsibility of the contractor to replace at his cost without loss
of time.
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Chapter- IV T&Ps provided by BHEL

THE FOLLOWING T & Ps ARE PROVIDED BY BHEL TO MEET THE
MILE STONE ACTIVITY

List of Tools & Plants to be made available by BHEL to contractor free
of hire charges on sharing basis

S.No Description Qty

1 Suitable higher capacity crane (more than As Required
75Tcapacity on need basis)

2 Hydraulic pressure testing pump with accessories | Set as required
3 Chemical cleaning pump with Motor As required
4 Sky climber 1No
, 1No
5 Passenger cum goods Lift
6 Boiler fill pump As required
7 2 Nos

Air blowers for Gas Tightness
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Chapter-V T&Ps to be arranged by Bidder

THE FOLLOWING MINIMUM EQUIPMENTS HAS TO BE ARRANGED

BY

THE CONTRACTOR AT THEIR COST.

NOTE:

75 T CRAWLER CRANE 2NOs

18 T CRAWLER CRANE 2 NOs
8T MOBILE CRANE 2 NOs
Tractor trailer 20T&30T EI?)Ch 1

All the above T&Ps shall be given to the contractor on sharable basis
and the allotment is made by BHEL/Site-in charge on need basis.

BHEL may provide either BHEL owned cranes or hired cranes at the
discretion of BHEL. Bidder to note the following:-

a. In_the event of providing BHEL Cranes :

a.l: For 75T cranes - Operator fuel and lubricant has to be arranged
by the contractor at his cost.

a.2: For 135 T and above capacity cranes, BHEL will provide
Operator. Fuel and lubricant has to be arranged by the bidder at
his cost

b: In the event of providing hired cranes :

b.1:  Operator will be provided by BHEL through hiring agency free
of charges for 135 T or above capacity cranes.

b.2: The fuel charges shall be recovered as given below:

For 75 T crane: Rs 120/ hr
For 150 T/ 135 T crane: Rs 200 / hr
For Heavy duty crane: Rs 250 / hr

Cranes are for erection purpose and shall not be available for
material handling and for transportation purpose for which contractor
shall make his own arrangement.

The day-to-day and routine maintenance including replacement of
Spares for BHEL T&Ps will be carried out by the contractor at his own
cost. However BHEL shall supply spare parts free of charges for
normal wear & tear only.
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5. Any Loss & Damage of tools by the contractor shall have to be
replaced or otherwise cost thereof shall be recovered from the
contractor.

6. Apart from above, any other tools and plants required for satisfactory

completion of the work have to be arranged by the contractor.
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Chapter VI
Time Schedule
6.1 TIME SCHEDULE & MOBILIZATION

6.1.1 INITIAL MOBILIZATION

After receipt of fax LOI, Contractor shall discuss with Site In-charge regarding initial
mobilisation. Contractor shall mobilize necessary resources within 2 weeks of issue
of fax letter of intent or as per the directive of Site In-Charge. Such resources shall
be progressively augmented to match the schedule of milestones and
commissioning.

6.1.2 MOBILIZATION FOR ERECTION, TESTING, AND COMMISSIONING ETC.

The activities for erection, testing etc. shall be started as per directions of BHEL
Engineer. Contractor shall mobilise further resources (in addition to those required
for activities under clause no. 6.1.1) as per requirement to commence the work of
erection, testing etc. of Boiler, Rotating Machines and auxiliaries and progressively
augment the resources to match schedule of the project.

6.1.3 COMMENCEMENT OF CONTRACT PERIOD AND TENTATIVE
SCHEDULE

Erection/placement on its designated foundation / location, of the first major
permanent equipment / component / column covered in the scope of these
specifications shall be recognized as “start of contract period”. Smaller items like
packer plates, shims, anchors, inserts etc. will not be considered as start of contract
period.

The Contractor has to subsequently augment his resources in such a manner that
major milestones of erection & commission are achieved on specified schedules:

In order to meet the schedule in general, and any other intermediate targets
set, to meet customer/ project schedule requirements, Contractor shall arrange
& augment all necessary resources from time to time on the instructions of
BHEL Engineer.

6.1.4 CONTRACT PERIOD

The contract period for completion of entire work under scope shall be 28 (TWENTY
EIGHT) months from the “start of contract period” as specified earlier.

The period from the commencement of preparatory work for erection till the
actual “start of contract period” shall not be reckoned for the above purpose.
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Chapter VI

Terms of Payment

The progressive payment for erection, testing and commissioning on
accepted price of contract value will be released as per the break up
given hereinafter

SLNO

Contract (Main Package)
Identitification ---->

Boiler

Rotating
Machine

Rate schedule Identification

Structure

Pressure
Parts

Non
Pressure
Parts
(upto
ESP inlet
Funnel)

Air Pre
Heaters

1) RM
2) Handling
Eqpts

PRO RATA PAYMENTS (85%)

1.1

ON  PRE-ASSEMBLY  WHEREVER
APPLICABLE  ( IF NOT APPLICABLE,
THIS PORTION SHALL BE CLUBBED
WITH PLACEMENT IN POSITION)

20

20

25

15

1.2

PLACEMENT IN POSITION

15

10

10

20

1.3

ALIGNMENT

15

10

20

14

WELDING/BOLTING/FIXING

15

20

15

20

1.5

COMPLETION OF NON DESTRUCTIVE
EXAMINATION & STRESS RELIEVING/
HEAT TREATMENT (if not applicable,
then this portion to be paid along with
welding)

10

1.6

On Drum Lifting

1.7

COMPLETION  OF  ATTACHMENT
WELDING, FIN WELDING, SUPPORTS

1.8

COMPLETION OF ROOF SKIN CASING

1.9

INSTALLATION  OF  TEMPORARY
PIPING

1.10

DISMANTLING  OF  TEMPORARY
PIPING, EDGE PREPARATION AND
RETURN TO BHEL STORES, AREA
CLEANING

1.1

HANGERS &  SUPPORTS ETC
WHEREVER NECESSARY AS PER DRG

25

112

COMPLETION OF FURNACE
ALIGNMENT  AND FIRE  BALL
CHECKING

113

COMPLETION OF BACK PASS
ALIGNMENT

1.14

COMPLETION OF VIBRATION
SNUBBERS, MECHANICAL SPACERS,
CASSETTE BAFFLES, STEAM COOLED
SPACERS

1.15

COMPLETION OF HOPPERS ALONG
WITH ALL  DOORS, HEATING
ELEMENTS, POKING DOORS, ETC




1.16
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COMPLETION OF INNER, OUTER
ROOF INSULATOR HOUSING,
RECTIFIER TRANSFORMERS, PENT
HOUSE MONO RAILS, HOISTS ETC

117

ERECTION OF EMITTING AND
COLLECTING RAPPING SYSTEM WITH
ALL DRIVES

118

EQUIPMENT TRIAL OPERATION

10

1.19

HYDRAULIC TEST OR PNEUMATIC
TEST

1.20

FLOATING OF  LINES, FINAL
ADJUSTMENT OF SUPPORTS FOR
COLD AND HOT VALUES (if not
applicable, this portion to be clubbed
along with hydraulic test/pneumatic test)

1.21

AIR PRE HEATERS (PG 52)From the
total amount payable for the erected
PGMA weight at tonnage rates,
payment will be regulated as under:

1.211

Completion of Support steel squareness
and levelling, Expansion arrangement,
Housing panel erection and alignment,
Erection, alignment and welding of
pedestals

11

1.21.2

Completion of Erection, alignment and
welding of Support Bearing, Guide
Bearing, Rotor post, Bottom and Top
centre sections, Hot and cold end
connecting plates

14

1.21.3

Completion of erection and alignment of
modules

15

1214

Completion of erection, alignment and
welding of Pin Rack assembly and Drive
assembly

12

1215

Completion of seals setting

17

1.216

Erection, alignment and welding of Lube
oil systems, Cleaning Device, Fire
sensing device, Deluge and water wash
lines, Observation port and lighting
assemblies and other accessories

13

1.21.7

Completion of PGMA

1218

Air preheater Trial Run

TOTAL FOR PRO RATA PAYMENTS
(TOTAL 85%)

85

85

85

85

85

STAGE/MILESTONE PAYMENTS (15%)

2.1

AIR & GAS TIGHTNESS TEST

22

GAS DISTRIBUTION TEST

23

CHARGING OF ESP FIELDS

24

COMPLETION OF AR & GAS
TIGHTNESS TEST FOR FURNACE
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2.5 BOILER HYDRAULIC TEST 0 2
(DRAINABLE)
2.6 BOILER HYDRAULIC TEST (NON 1
DRAINABLE)
2.7 Reheater Coils Hydraulic Test 2
2.8 Clean Air Flow test 1
29 Boiler Light Up 0 1 2 1
2.10 ABO 1 1 2 1
2.11 Steam Blowing 0 2 1 1
2.12. SVF 2 2
213 Oil Flushing (TG)
2.14 Barring Gear (TG)
2.15 Rolling and Synchronisation 0
2.16 Coal Firing 2 2 2
2.17 Full Load 1
2.18 Trial Operation of Unit 2
2.19 Completion of sheet covering for 3
Boiler roof, burner roof, lift shaft
cladding, completion of gutters
2.20 Completion of all drains and vents to
respective locations and placement of
instrument  sensors  after steam
blowing
2.21 Painting 6 0 1 1 2
2.22 Area cleaning, temporary structures 1 1 1 1 1
cutting/removal and return of scrap
2.23 Punch List points/pending points 2 1 1 2 1
liquidation
2.24 Submission of 'As Built Drawings'
2.25 Material Reconciliation 2 1 1 1 1
2.26 Completion of Contractual Obligation 1 1 1 1 1
TOTAL FOR  STAGE/MILESTONE 15 15 15 15 15
PAYMENTS (15%)
TOTAL I +1I 100 100 100 | 100 100
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8.1.0

8.1.2

Chapter VI

Taxes and Duties
Value Added Tax (VAT) for the works

Price quoted shall be inclusive of VAT except service tax.

Notwithstanding the fact that this is only an erection service contract not involving
any transfer of materials whatsoever and not attracting VAT liability, being labour
oriented job work, for the purpose of VAT the contractor has to maintain the
complete data relating to the expenditure incurred towards wages etc. in respect of
the staff/workers employed for this work as also details of purchase of materials
like consumables, spares etc., inter alia indicating the name of the supplier,
address and VAT Registration No. and VAT paid for the purchases, etc

The bidder shall get registered with State VAT authorities and the registration
certificate shall be forwarded to BHEL immediately after commencement of work.
In case the bidder had already registered under respective State VAT, they must
guote their registration Number and forward copy of Registration Certificate while
submitting this tender. The bidder has to obtain VAT clearance certificate from the
concerned authorities, on completion of work and submit along with the final bill as
one of the documents for contract closure.

In case the Bidder decides to include any VAT element along with the quoted
price, they shall specify (1) The value of VAT included in the quote, (2) the rate of
VAT adopted and (3) On what value etc, as additional information, in the price bid.
If no VAT element is included in the price, the same shall be indicated in the quote.

The bidder shall quote very competitive price after taking into consideration of
above points.

Service Tax

Price quoted shall be exclusive of Service Tax. The service tax as statutorily
leviable and payable by the bidder under the provisions of service tax Law / Act
shall be paid by BHEL as per bidder claim through various running bills. The bidder
shall furnish proof of service tax registration with Central Excise Department
specifying the name of services covered under this contract. Registration
Certificate should also bear the endorsement for the premises from where the
billing shall be done by the bidder on BHEL for this project. The bidder shall obtain
prior consent of BHEL before billing the service tax amount.

8.1.3 Other Taxes & Levies

Any other taxes and duties (except VAT & Service Tax) viz. Entry Tax, Octroi,
Seigniorage, Licenses, Deposits, Royalty, Stamp Duty, other charges / levies,etc.
prevailing / applicable on the date of opening of technical bids and any variation
thereof during the tenure of the contract are in the scope of bidder. In case BHEL
is forced to pay any such taxes, BHEL shall have the right to recover the same
from the bidder either from running bills or otherwise as deemed fit.
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8.1.4 New Levies / Taxes

8.1.5

8.1.6

In case Government imposes any new levy / tax after award of the work during the
tenure of the contract, BHEL shall reimburse the same at actual on submission

of documentary proof of payment subject to the satisfaction of BHEL that such
new levy / tax is applicable to this contract..

Statutory variations

Statutory variations are applicable only in the cases of Value Added Tax and
Service Tax. The changes implemented by the Central / State Government in the
VAT Act / Service Tax during the tenure of the contract viz. increase / decrease in
the rate of taxes, applicability, etc. and its impact on upward revision / downward
revision are to be suitably paid/ adjusted from the date of respective variation. The
bidder shall give the benefit of downward revision in favour of BHEL. No other
variations shall be allowed during the tenure of the contract including extended
period, if any.

Direct Tax

BHEL shall not be liable towards Income Tax of whatever nature including
variations thereof arising out of this contract as well as tax liability of the bidder and
their personnel. Deduction of tax at source at the prevailing rates shall be effected
by BHEL before release of payment as a statutory obligation, unless exemption
certificate is produced by the bidder. TDS certificate will be issued by BHEL as per
the provisions of Income Tax Act.
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9.1.7

9.1.8

9.2.0

9.2.1

9.2.2

9.2.3

9.3.0

Chapter IX Other Conditions

IMPORTANT CONDITIONS FOR PAYMENT

It may be noted that the first running bill will be released only on production of the

following.

1
2
3
4,
5
6

PF Regn. No.

Labour Licence No.

Workmen Insurance Policy No.

Un Qualified Acceptance for Detailed L.O.1.

Initial 50% Security Deposit.

Rs. 100/- Stamp Paper for Preparation of contract agreement

All payments due to the contractor shall be made only through “e-Payment”,
including return of EMD amount to unsuccessful tenderers. The tenderer has
to furnish details of his Bank account as certified by the concerned Banker in
the format furnished to enable e-payment.

PROVIDENT FUND & MINIMUM WAGES

The contractor is required to extent the benefit of Provident Fund to the labour
employed by you in connection with this contract as per the Employees
Provident Fund and Miscellaneous Provisions Act 1952. For due implementation
of the same, you are hereby required to get yourself registered with the
Provident Fund authorities for the purpose of reconciliation of PF dues and
furnish to us the code number allotted to you by the Provident Fund authorities
within one month from the date of issue of this letter of intent. Incase you are
exempted from such remittance an attested copy of authority for such exemption
is to be furnished. Please note that in the event of your failure to comply with the
provisions of said Act, if recoveries therefore are enforced from payments due to
us by the customer or paid to statutory authorities by us, such amount will be
recovered from payments due to you.

The contractor shall ensure the payments of minimum labour wages to the
workmen under him as per the rules applicable from time to time in the state.

The final bill amount would be released only on production of
clearance certificate from PF/ESI and labour authorities as
applicable.

OTHER STATUTORY REQUIREMENTS

1) The Contractor shall submit a copy of Labour License obtained from the
Licensing Officer (Form VI) u/r25 read with u/s 12 of Contract Labour
(R&A) Act 1970 & rules and Valid WC Insurance copy or ESI Code (if
applicable) and PF code no alongwith the first running bill.
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2)

3)

4)

5)

6)

The contactor shall submit monthly running bills along with the copies of
monthly wages (of the preceding month) u/r78(1)(a)(1) of Contract Labour
Rules, copies of monthly return of PF contribution with remittance
Challans under Employees Provident Fund Act 1952 and copy of renewed
WC Insurance policy or copies of monthly return of ESI contribution with
Challans under ESI Act 1948 (if applicable) in respect of the workmen
engaged by them.

The Contractor should ensure compliance of Sec 21 of Contract Labour
(R&A) Act 1970 regarding responsibility for payment of Wages. Incase of
“Non-compliance of Sec 21 or non-payment of wages” to the workmen
before the expiry of wage period by the contactor, BHEL will reserve its right
to pay the workmen under the orders of Appropriate authority at the risk and
cost of the Contractor.

The Contractor shall submit copies of Final Settlement statement of
disbursal of retrenchment benefits on retrenchment of each workmen under
| D Act 1948, copies of Form 6-A(Annual Return of PF Contribution) along
with Copies of PF Contribution Card of each member under PF Act and
copies of monthly return on ESI Contribution — Form 6 under ESI Act1948 (
If applicable) to BHEL along with the Final Bill.

In case of any dispute pending before the appropriate authority under | D
act 1948, WC Act 1923 or ESI Act 1948 and PF Act 1952, BHEL reserve the
right to hold such amounts from the final bills of the Contractor which will be
released on submission of proof of settlement of issues from the appropriate
authority under the act.

In case of any dispute prolonged/pending before the authority for the
reasons not attributable to the contractor, BHEL reserves the right to
release the final bill of the contractor on submission of Indemnity bond by
the contractor indemnifying BHEL against any claims that may arise at a
later date without prejudice to the rights of BHEL.
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2.1.2

2.1.3

2.14

2.15

PART -l TECHNICAL SPECIFICATIONS
Chapter -1  General

The work to be carried out at quoted / accepted rates by the contractor under
the scope of these specifications covers the complete work of handling,
loading and transporting of materials from project stores sheds / storage
yards to site of erection or preassembly yard and unloading at pre-assembly
areal/erection site, checking, cleaning chipping and leveling of foundations,
providing packers and shims/pre-assembling of equipments at the pre-
assembly yard, inspection, minor rectification, preservation, erection, leveling,
and other adjustments, cutting, edge / surface preparation, welding, grinding,
radiography, LPI/ MPI/ UT testing wherever needed, heat treatment, carrying
out air tightness test by soap solution / kerosene, hydraulic test, steam /air
blowing light up, chemical cleaning, passivation, steam blowing and safety
valve floating including inter connection all the termination points, erection
and dismantling of all temporary piping, valves, pumps, tanks etc., required
for the above operations, all pre-commissioning tests and trial runs of the
Boiler , Rotating Machines & auxiliaries and supply and application of final
painting covered under the tender specifications and providing adequate
assistance during entire commissioning and unit trial operations and final
painting of Unit -1 & 2 of 2x 800 MW sets at SRI DAMODARAM
SANJEEVIAH - Thermal Power Project —Krishnapatnam, Near Nellore, AP.

The work shall conform to dimensions and tolerances given in various
drawings and quality manuals provided by BHEL. If any portion of work is
found to be defective in workmanship not conforming to drawings or other
stipulations, the contractor shall dismantle and redo the work duly replacing
the defective materials at his cost, failing which the job will be carried out by
BHEL by engaging other agencies / departmentally and recoveries will be
effected from contractor’s bill towards expenditure incurred including BHEL's
overhead charges.

The quantities indicated in the tender specification are approximate and are
liable for variation and alteration at the discretion of BHEL. The quoted unit
rate shall be applicable for any additional product group also, if included at a
later date integral to the main scope of work /package envisaged. The
work executed shall be measured and priced as per the unit rate arrived at for
each work area as mentioned in the relevant clauses.

Contractor shall submit a copy of license to undertake construction /repair of
Boilers & Piping issued by Boiler inspectorate before commencement of
Pressure Parts / Piping Erection.

The PG wise break up of Boiler and Auxiliaries are indicated in the
annexures/appendices, but the contractor is required to erect actual
tonnage which may be necessary to complete the work in all respects
as detailed in the tender specifications, for which payments shall be
released on finally settled rates. The weights and dimensions of
material shown are approximate and are liable to vary. No increase in
guoted / accepted rates / prices shall be allowed due to change in
weights and dimensions of the equipment / materials.
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2.1.6

2.1.7

2.1.8

2.1.9

2.1.10

2.1.11

2.1.12

2.1.13

2.1.14

The terminal points as decided by BHEL shall be final and binding on
the contractor

The weights given in the part-I1l (Price Bid) are approximate and these are
subject to change as per site conditions.

The work covered under this specification is of highly sophisticated nature
requiring the best quality of workmanship, engineering and construction
management. The contractor should ensure timely completion of the work.
The contractor must have the adequate quantity of tools, construction aids,
equipments, etc in this possession. He must also on his rolls adequate
trained, qualified and experienced supervisory staff and skilled personnel.

Contractor shall execute the work as per sequence and procedure
prescribed by BHEL at site. The erection manuals for boiler pressure parts,
structures etc which are available with BHEL site office are to be referred for
compliance and guidance before taking up the work. Any rework on this
failure to comply with will be to account contractor only. BHEL engineer,
depending upon the availability of materials, fronts etc, will decide the
sequence of erection and methodology. No claims for extra payment from
the contractor will be entertained on the grounds of deviation from the
method of erection adopted in erection of similar jobs or for any reason
whatsoever.

Contractor has to work in close co-ordination with other erection agency at
site. BHEL engineer will co-ordinate area clearance. In a project of such
magnitude, it is possible that the area clearance may be less/more at a
particular given time. Activities and erection program have to be planned in
such a way that the milestone events like boiler light up, steam blowing, SV
Floating etc are achieved as per schedule/ plans. Contractor shall arrange &
augment the resources accordingly.

During the course of execution of work, certain rework/modification/
rectification/ repairs/fabrication etc will be necessary on account of feed back
from various relevant source, and also on account of design discrepancies/
alterations, manufacturing defects, site operations/ maintenance
requirements. Contractor shall carry out such rework / maodification /
rectification / fabrication / repairs etc promptly and expeditiously daily log
sheets indicating the details of work carried out, man -hours etc shall be
maintained by the contractor and got signed by BHEL engineer every day.
Claims of contractor, if any, for such works will be dealt as per conditions of
contract and payments will be released as per the agreed rates.

Supervisors/Engineers, consumable etc required for the contractor shall
provide this scope of work. All the expenditure including taxes and
incidentals in this connection will have to be born by him unless otherwise
specified in the relevant clause. The contractors quoted rates should be
inclusive of all such contingencies.

It shall be specially noted that the contractor’s labour and staff may have to
work round the clock to meet the completion schedules/ plans, which may
involve payment of considerable overtime. The contractors quoted rates
should be inclusive of all such contingencies.

The contractor is strictly prohibited from using BHEL'’s regular components
like angles, channels, beams, plates, pipe/tubes, and handrails etc for any
temporary supporting or scaffolding works. Contractor shall arrange himself
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2.1.15

2.1.16

all such materials. In case of such misuse of BHEL materials, a sum as
determined by BHEL engineer will be recovered from the contractor’s bill.
The decision of BHEL engineer is final and binding on the contractor.

No member of the already erected structure/ platform, pipes, grills; platform,
other component and auxiliaries should be cut without specific approval of
BHEL engineer.

The terminal points can be inferred from the relevant appendices/annexures
(scope of work) and any further clarifications can be obtained/decided by
BHEL and that is final and binding on the contractor for deciding the scope
of work and effecting the payment for the work done up to the terminals.
Carrying out work as per the specification between equipments constituting
terminal points, whether the terminal equipments fall within the scope of
work/specification, contractor shall carry out the terminal joints at either end.
Also where the piping connection to the terminal points involve flanged
joints, matching of flanges, fixing gaskets, bolting and tightening as per
BHEL Engineers instructions is in the scope of work. In case piping
connected to equipment, matching of flanges for achieving the parallelism
and alignment at the equipment end, by suitably resorting to heat correction
or other method as instructed by BHEL Engineer, with in the quoted rate.
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2.2.0
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2.2.2

2.2.3

2.2.4

225

2.2.6

2.2.7

Chapter-2  Foundations and Grouting
FOUNDATION DRESSING FOR GROUTING :

It shall be contractor's responsibility to check the various equipment
foundations for their correctness with respect to level, orientation, dimensions
etc., and ascertained dimensions shall be measured and submitted to BHEL
for approval before erection. Also minor chipping, dressing of foundations up
to 50 mm for obtaining proper face for packer plates/shims, and may be
required for the erection of the equipment/plants will have to be carried out by
the contractor without extra cost.

The surface of foundations shall be dressed to bring the surface of the
foundations to the required level and smoothness prior to placement of
equipment/equipments based on the foundations including shear Ilug
provisions/openings. Foundation pockets are to be cleaned thoroughly before
placing the columns/equipments. Verticality of foundation bolts to be checked
along with correctness of the threads and freeness of the nuts movement. If
required cleaning of the threads to be done with proper dies.

All equipment bases and structural steel bases and foundations pockets shall
be grouted and finished as per these specifications after surface preparation
unless otherwise recommended by the equipment manufacturers. The
surface preparation includes soda washing of the foundations to remove oil,
grease etc. to ensure proper grouting. The required materials like sand,
gravel, cement etc and cleaning consumables shall be arranged by the
contractor at his cost. Special cement like conbextra, shrink-comp or its
equivalent etc. for grouting will be arranged by the contractor at his cost.

The concrete foundation, surfaces shall be properly prepared by chipping, as
required to bring the top of such foundation to the required level to provide
the necessary roughness for bondage and to ensure enough bearing
strength. All laitance and surface film shall be removed and cleaned and the
packers placed with suitable mortar prior to erection of the equipment. The
contractor shall ensure perfect matching of the packer plates with foundations
by dressing the foundation and between the packer plates and base plates of
structural columns to the satisfaction of BHEL Engineer.

Total grouting of the columns/equipments including pocket grouting, grouting
at the gap between foundation and base plates top surface of
column/equipments is in the scope of the contractor. All the grouting should
be carried out by non-shrink cement like conbextra GPI/Conbextra GP Il /
Shrinkkomp or its equivalent etc. This special non-shrink cement shall be
arranged by the contractor at his cost. The quoted rate shall inclusive of the
same.

The certificates of the grout is to be submitted BHEL. If necessary test cubes
are to be made and tested at site to ensure the quality of the grout as per
relevant IS standards. In case grouting with Portland cement is approved,
necessary cement, sand etc to be arranged by the contractor including the
fine aggregates. The grouting is to be carried out as per the suppliers
recommendation/IS standard. Copy of those recommendations is to be
submitted to BHEL for records. No additional payment will be made by BHEL
for meeting this condition.

Generally the tolerance on column pedestal elevation is -20 mm & + 30 mm.
Tolerance between individual columns centre is £+ 5 mm. The tolerance
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2.2.8

2.2.9

2.2.10

between the first row of column to the last row of columns is £ 15 mm.
Tolerance on diagonal dimensions is 25 mm (maximum-cumulative) and
10mm maximum for adjacent columns. The tolerance of pitch distances of the
foundation bolts is + 3 mm. These are general guidelines and documents
available with BHEL to be referred before taking up the work.

PROCEDURE FOR GROUTING:

Contractor has to carryout the grouting as per the work instructions for
grouting available at site.

All the materials required for grouting including special cements like
Conbextra GPI,GP2, ACC- Shrinkkomb-N20, Sika Anckor, NSG/ NSG -1,
CICO Excem GP, or its equivalent as approved by BHEL and other
materials like Portland cement, sand etc., are to be arranged by the
contractor at his cost.
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Chapter- 3 Boiler, Rotating Machines and its Auxiliaries

2.3.0

231

2.3.2

2.3.3

2.3.4

2.35

ERECTION
The scope of the work will comprise of but not limited to the following

Brief list of System/ sub-system to be erected by the contractor &
approximate weight individual PGMA’s and number of welding joints are
given in the Annexure and are meant for giving general idea to the tender
only about magnitude of the work involved. This should not be taken for billing
or any other claims. All weights for such purposes will have to be taken
from design documents only (shipping list ).This section also gives general
idea about various components to be erected with expected accuracy level.
However the contractor is requested to get the correct details from the
engineer to avoid mistakes and rework.

Preparation of preassembly bed is very much essential for preassembly of
columns, ceiling girders, panels, coils etc on consolidated ground and to
avoid sagging and shrinking the temporary supports are to be provided. The
preassembled component should have minimum three supports to avoid
sagging. No separate payment will be made .The column and girder pieces
are to be measured individually to check for camber, sweep etc. The level
markings on the columns to be checked before erection. The verticality
stickers are to be fixed over individual column pieces on both the flanges (90*
apart in two places). These stickers are to be arranged by the contractor
within the quoted rates.

Tier by tier erection method is to be followed. Columns are to be tied up with
horizontal and diagonal bracing in each tier before proceeding to next level.
Log sheets are to be maintained in line with log sheets which are available
with BHEL. After grouting the first tier columns, second tier erection is to be
taken up. Adequate curing of the grout is to be ensured. Verticality of the
columns is to be ensured either by plum bob or theodalite. The tolerance for
verticality is Imm per metre subject to a maximum of 25 mm. Care should be
taken while erecting the vertical and diagonal bracings to maintain the work
points as per drawing. The top level of the column level should be achieved
within 3 mm variance. Before erection of top column piece the girder pin
connection matching and welding of support plates with column top shall be
completed. Necessary lubricant for the girder pin assembly should be applied
as per drawing within the quoted rates.

The following measuring and test equipments with proper calibration
certificates are to be made by the contractor before taking up the structural
and other pressure parts erection. - Steel tapes 5M.30M in sufficient
numbers, torque wrench 650-1000 ft pounds, bolt tension calibrator, torque
wrench with calibration, temperature recorder, two theodolite with one second
accuracy etc. Periodic calibration of the measuring instruments is to be done
once in six months and certificate for the same to be submitted to BHEL for
records.

Detailed procedure available with BHEL site office should be collected before
taking up the job by the contractor for preassembly of ceiling girders. EACH
CEILING GIRDER WILL BE SUPPLIED IN MAXIMUM 3 PIECES AND
CEILING GIRDERS ARE TO BE PRE-ASSEMBLED AT SITE AND
WELDING, NDT TESTS AND STRESS RELIEVING (AS APPLICABLE) ARE
TO BE CARRIED OUT, INCLUDING 100% RADIOGRAPHY FOR THE
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2.3.6

2.3.7

2.3.8

2.3.9

WELDED JOINTS IN CEILING GIRDERS. THE HEAVIEST ASSEMBLED
CEILING GIRDER WEIGHT WILL BE AROUND 120 MT AND MAXIMUM
ELEVATION OF CEILING GIRDER IS 84M AND HEIGHT OF CEILING
GIRDER IS 3.8M".

(please check for the correct dimensios/measurements including weight
before taking up the work and plan for the resources)

Camber, sweep and twist are to be checked .Major deviation if any observed
should be intimated to BHEL for getting the resolution before proceeding
further. The tolerances for individual piece camber and sweep, individual
length, level of girder assembly, flatness of the web, out of squareness of
assembly, overall length of the assembly etc to be ensured before taking up
the job. The preheating and post heating operations to be done in line with
the guidelines issued by BHEL. Any additional clarifications if required are to
be obtained. The sequence of welding of girder joints for the flange and web
is to be followed strictly as per the procedure issued by BHEL. Suitable crane
to be used for handling /lifting the ceiling girder. Positioning of the crane
inside the boiler cavity is to be decided in consultation with BHEL. The
consolidation of the area where the crane is to be positioned is be done with
boulders, aggregates etc and leveled to take the thrust. The scope includes
raising the ground (consolidated) level if required up to 500 mm. No
separate payment will be paid for this consolidation.

The erection of the welded beams, rolled beams, boiler roof frame
assembly etc to be taken up along with ceiling girders immediately as
the crane moves from first girder to the last. The silencers of various
safety valves also to be erected in the respective bays. The completion
of the roof sheeting should follow to create a comfortable working
space in the boiler cavity giving protection to all work men from rains
and sun. It is expected that the contractor will complete the same before
drum lifting/pressure parts erection. The materials for boiler roofing and
side cladding etc. will be supplied by BHEL and contractor has to erect the
same at the quoted / accepted tonnage rate.

The tightening procedures for HSFG bolts are to be obtained from BHEL at

site before taking up the work. Normally it is done by turn of nut method.
Torque wrenches also can be used .The bolted joints will be checked
jointly by BHEL/Customer engineers for required tightness and
retightening is to be done as per requirement. The tightened bolts will
be marked with colour paints. Facility for random checking by torque
wrench will have to be done. The required calibrated torque wrench will
be provided by the contractor.

Some platform materials in PG 36 and PG 38 approach ladders,
suspension materials etc. will be supplied in running meters. The contractor
has to fabricate these materials wherever they are supplied in running
meters to the required size/shape, to be welded and erect them within the
guoted rates.

It shall be the responsibility of the contractor to provide ladders on column
for initial works till such time stairways are completed. For this the ladder
should not be welded on the column and should be fabricated clamping
type ladders. No temporary welding on any structural members is permitted
except under special circumstances with the approval of BHEL. The
necessary materials for the ladders are to be arranged by bidder within
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2.3.10

23.11

2.3.12

2.3.13

guoted rate. Any ladder supplied by the manufacturing unit for this purpose
will be issued to contractor free and the same is to be returned once the
platforms are completed.

All normal erection and assembly techniques necessary for completion of
works under this specification and magnitude have to be carried out. It is
not possible to specifically list out all of them. Absence of any specific
reference will not absolve the contractor of his responsibility for the
particular operation. These would include

Scaffolding and rigging operations

Machine / flame / electric cutting, grinding, welding, radiography and
stress relieving.

Fitting, fettling, filing, straightening, chamfering chipping, scrapping,
reaming, cleaning, checking, leveling, blue matching, aligning and
assembly.

Machining, surface grinding, drilling, doweling, shaping

Temporary erections for alignment, dismantling of certain equipment for
checking, cleaning, servicing and site fabrication

The contractor _should get the formal approval from the
Director/Boilers to take up the boiler erection work(mainly pressure
parts, piping etc).Necessary assistance will be extended by BHEL for
the same

Normally the high pressure valves will have prepared edges for
welding. But if it becomes necessary the contractor shall prepare
new edges or recondition the edges by grinding or chamfering to
match the corresponding tubes and pipes. All fittings like “T" pieces,
weld neck flanges, reducers etc.,, shall be suitably matched with
pipes for welding. The valves will have to be checked, cleaned or
overhauled in full or in part before erection, after chemical cleaning
and during commissioning. Edge preparation becomes the part of
erection work. However, payment for new edge preparation
reconditioning beyond reasonable limits will be considered as per
man day rates. All the valves ,after chemical cleaning , have to be
checked , cleaned or over hauled in full or part before erection if
called for as part of scope

Adjustments like removal of ovalities in pipes and opening or closing
the fabricated bends of high pressure piping to suit the layout shall be
considered part of work and the contractor is required to carry out such
work free of cost, as per instructions of BHEL, which shall include specific
heat treatment procedures etc., Quality correction beyond reasonable
limits will be paid as per man days rates.

Certain adjustments in length of steel members may be necessary
while erecting high pressure pipelines of boiler and piping ( pre
fabricated lines) and the contractor should remove the extra lengths
[ and extra lengths to suit the final layout after preparing edges a fresh
and adopting specified heat treatment procedures at no extra cost,
wherever indicated. Depending up on the type of deviation BHEL will
consider the reimbursement at man hour rates. If the drawing provides for
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erection allowance, then it becomes part of the work and no
compensation is payable

2.3.14 Suspension for piping, pressure parts, ducting etc., will be supplied in
running lengths which shall be cut to suitable sizes and adjusted
as required.

2.3.15 Ducts / expansion pieces are dispatched to site in loose walls /
plates and these are to be assembled at site before erection. All field
connection duct / expansion pieces and dampers shall be seal
welded on inside as well as outside.

2.3.16 Fabricated pipes are sent in standard length and will be cut to suit
the site conditions and the layouts. Tubes or pipes wherever deemed
to be convenient will be sent in running lengths with sufficient
bends. Bends up to NB 65 mm will have to be fabricated at site
adopting specified heat treatment procedures, Wherever required at
no extra cost.

2.3.17 All welded joints should be painted with anti corrosive paint, once
radiography and stress relieving works are over. Daily welding reports
in the proforma suggested by BHEL should be submitted by next
morning without fail.

2.3.18 All the dampers, valves, lifting equipments, power cylinders, etc., shall
be serviced and lubricated to the satisfaction of BHEL engineer
before erecting the same and also during pre commissioning. The
bearings of dampers shall be properly cleaned, serviced and
lubricated before commissioning at no extra cost. Even after
commissioning in the equipments, if there are problems in the
operation they have to be attended by the contractor during the tenure
of the contract.

2.3.19 Incase of any class of work for which there is no such
specifications as laid down in the contract such us blue matching,
welding of stainless steel parts etc., the work shall be carried out in
accordance with instructions and requirements of the BHEL engineer
at the quoted rates only.

2.3.20 In the case of structural members / ducts in certain cases, the raw
material will be supplied in random lengths and the contractor will
have to make up the length / prepare the edges to suit the matching
profiles, weld / bolt connect the joints at no extra cost. Normally, the
machine profile will be cut out for the structural members but the
contractor will have to carry out suitable alteration / adjustments at
site, without any extra payment in case it becomes necessary.

2.3.21 Attachment, welding of necessary instrumentation tapping points,
thermocouple pads, root valves, condensing vessels, flow nozzles and
control valves etc., both for regular measurements and performance
testing to be provided on boiler / its auxiliaries or pipelines covered
with in scope of this tender, will also be the responsibility of the
contractor and the same will be done as per the instructions of
BHEL Engineer. The erection and welding of all above items will be
contractor’s responsibility even if, (a) Product group under which these
items are released are not covered in the scope of this tender, (b)
Iltems are supplied by an agency other than BHEL if they are integral
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to the scope envisaged under this package. Payment will be regulated as
per the settled terms and conditions.

2.3.22 Spring suspensions / constant load hangers have to be preassembled
and adjusted for the required loading and erected as per instructions,
of BHEL Engineer. Any adjustments, removal of temporary arrestors /
lockers, etc., have to be carried out as and when required.

2.3.23 The contractor shall carry out necessary preservative painting, periodic
application of preservations on pressure parts and other equipments
during erection / after erection until completion of work. Necessary
preservatives / paints, thinner are to be arranged by the contractor at his
cost.

2.3.24 The contractor shall take all reasonable care to protect the materials
and equipment during erection. Touch up painting required to be
done on any equipment or part during the course of erection will
have to be done by the contractor.

Contractor shall provide necessary crew with all items like wire
brushes, paint brushes, emery paper, cotton waste, scaffolding materials
etc., at his cost.

2.3.25 The contractor shall fabricate piping, install lub oil systems and carry
out the acid cleaning of fabricated piping. The contractor shall also
service the lub oil system, carry out the hydraulic test of oil coolers.
etc.,

2.3.26 All the tubes and pipes shall be cleaned and blown with
compressed air and shown to the Engineer before lifting. Sponge
ball test shall be carried out for all tubes before erecting the same.
Bigger size pipes should be cleaned with flexible wire brush, wherever
necessary. After cleaning is over, the end caps shall be put back in
tube openings till such time they are welded to other tubes. Required
compressors shall be arranged by the contractor at his cost.

2.3.27 All attachment welding including those for insulation and refractory work
coming on the pressure parts shall have to be done by the
contractor. The hooks are suitable for stud welding machines.
Contractor’s quoted rate shall include all these contingencies. Attachment
welding on pressure parts shall be done by qualified and certified
welders only.

2.3.28 It is the responsibility of the contractor to do the alignment, checking, etc.,
if necessary, repeatedly to satisfy BHEL Engineer / customer Engineers
with all the necessary tools and tackles manpower, etc., without any extra
cost. The alignment will be complete only when jointly certified so, by the
BHEL Engineer & customer. Also the contractor should ensure that the
alignment is not disturbed afterwards.

2.3.29 Burner tilt mechanism will be checked for freeness, serviced and adjusted,
if necessary to obtain optimum tilt before and after installation.

2.3.30 Fine fittings, boiler trim piping, oil system and other small bore piping have
to be routed according to site conditions and hence shall be done only in
position. As such, layout of small bore piping in boiler and oil system shall
be done as per the site requirement. Necessary sketch for routing these
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lines should be got approved from BHEL by the contractor. There is a
possibility of slight change in routing the above pipelines when after
completion, to suit the site conditions. The contractor should absorb this
cost in his quoted rate.

2.3.31 Additional platforms for approaching different equipments as per the site
requirement, which may not be indicated in drawings, shall be assembled
and erected by contractor. However, the contractor shall be paid for this
work on accepted tonnage rate for erection. The steel materials required
for these works shall be supplied by BHEL free of cost and the contractor
will have to install them to suit the requirement. Works of major nature not
covered under this clause.

2.3.32 Complete penetration of water wall (Panel to panel) tube to tube and fins
welding shall be achieved either by single side or double side welding.
The decision of BHEL Engineer is final.

2.3.33 Work such as minor rectification of foundation bolts, reaming of holes,
drilling of dowels, matching of bolts and nuts, making new dowel pin, etc.
are covered in the scope of work.

2.3.34  The column erection has to be done tier by tier with all bracings, beams to
be erected, welded / bolted. Second tier of erection can be carried out
only after grouting of column base.

2.3.35 Certain extra lengths of various tubes/pipes and fabricated ducts are
provided as erection allowance and the same have to be cut/adjusted to
suit the site conditions and layouts or certain small lengths may have to
be added for adjustments to suit the site conditions. For any mismatch
while matching the joints in tubes, the cutting, adjusting, re welding,
addition spool pieces should be done by the contractor to match site
conditions without any extra payment.

2.3.36 No temporary supports shall be welded on the pressure parts of piping.
Welding of temporary supports, cleats, etc. on the boiler columns shall be
avoided. In case of absolute necessity contractor shall take prior approval
from BHEL Engineer. Further, any cutting or alternation of member of the
structure of platform or other equipment shall not be done without specific
prior approval of BHEL Engineer.

2.3.37  Contractor shall engage separate gangs throughout the contract period,
exclusively for proper house keeping of the site. The contractor has to
make necessary arrangements for collection and for bringing down the
scrap from, all locations and taking them away from the erection areas to
various locations as indicated by BHEL Engineer. The house keeping
must be a routine and continuous activity.

2.3.38 All hangers, supports and anchors (including concreting or welding) shall
be installed as per drawing to obtain are reliable and complete pipe
installation as per instructions of BHEL Engineer. Normally supports are
issued in running meters. Any additional supports as called for by BHEL
Engineer shall be fabricated by the contractor and provided at no extra
cost. However, the raw material required for fabrication of such supports
shall be supplied by BHEL free of cost. (Any machining or threading is
involved will only be done by BHEL).
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2.3.39  Some platform materials in PG 36 and 38 approach ladders, suspension
materials etc. will be supplied in running meters. The contractor has to
fabricate these materials wherever they are supplied in running meters
and erect them within the quoted rates.

2.3.40 The materials for boiler roofing and side cladding etc. will be supplied by
BHEL and contractor has to erect the same at the quoted / accepted
tonnage rate.

2.3.41 It shall be the responsibility of the contractor to provide ladders on column
for initial works till such time stairways are completed. For this the ladder
should not be welded on the column and should be fabricated clamping
type ladders. No temporary welding on any structural members is
permitted except under special circumstances with the approval of BHEL.
The necessary materials for the ladders are to be arranged by bidder
within quoted rate.

2.3.42  Assistance for calibrating / testing the power cylinders / valves, gauges,
instruments, etc. and setting to actuators coming under various groups
shall be provided by contractor within the quoted rates.

2.3.43  Hanger rods are shown in the pressure parts arrangement drawing for
boiler. Any cutting / welding and required heat treatment and necessary
NDT of such hanger rods will be done by the contractor. The hangers for
pressure parts will be tested for even distribution of load with the help of
torque wrench.

2.3.44  Skin casing sheet for covering the boiler roof panels, and other areas will
be supplied as fabricated items. Any cutting and re-fabrication to suit the
site conditions shall be carried out within the quoted rates.

2.3.45  The contractor is strictly prohibited in using any of the boiler components
like angles, channels, hand-rails for any temporary supporting or
scaffolding work. In case of such misuse, a sum as determined by BHEL
shall be recovered from contractor’s bills. Also the contractor will be
responsible for the safe custody and proper accounting of all materials in
connection with the work. If the contractor has drawn materials in excess
of design requirements, recoveries will be effected for such excess drawls
at the rate prescribed by manufacturing units.

2.3.46  For all the site routed piping under PG-21, 24 & 42 as built drawings are to
be submitted by the contractor immediately after erection.

2.3.47 Regarding steam coil-Air Preheater the contractor is expected to erect as
per the drawings. Hydraulic test of SCAPH has to be carried out on the
ground before lifting it to the position.

2.3.48  The contractor has to erect the passenger cum goods lift excluding civil
foundation, as per instruction of BHEL Engineer, including transport of
materials from BHEL Stores. The dismantling of the erected lift, Transport
/ Handing over to BHEL Stores is also covered in this scope of work. The
contractor has to arrange operators, Technicians for round the clock
operation and maintenance is to be carried out by the contractor at his
cost. The operation and maintenance shall be carried out till the end of
contract period, or the date, on which the lift is dismantled as per the
directives of BHEL, whichever is earlier.
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2.3.49

2.3.50

2.3.51

2.3.52

Some platform materials in PG 36 and PG 38 approach ladders,
suspension materials etc. will be supplied in running meters. The
contractor has to fabricate these materials wherever they are supplied in
running meters to the required size/shape, to be welded and erect them
within the quoted rates.

It shall be the responsibility of the contractor to provide ladders on column
for initial works till such time stairways are completed. For this the ladder
should not be welded on the column and should be fabricated clamping
type ladders. No temporary welding on any structural members is
permitted except under special circumstances with the approval of BHEL.
The necessary materials for the ladders are to be arranged by bidder
within quoted rate. Any ladder supplied by the manufacturing unit for this
purpose will be issued to contractor free and the same is to be returned
once the platforms are completed.

Detailed procedure available with BHEL site office should be collected
before taking up the job by the contractor for preassembly of ceiling
girders EACH CEILING GIRDER WILL BE SUPPLIED IN MAXIMUM 3
PIECES AND CEILING GIRDERS ARE TO BE PRE-ASSEMBLED AT
SITE AND WELDING & NDT TESTS ARE TO BE CARRIED OUT,
INCLUDING 100% RADIOGRAPHY AND THE REQUIRED UT FOR THE
WELDED JOINTS IN CEILING GIRDERS. THE HEAVIEST
ASSEMBLED CEILING GIRDER WEIGHT WILL BE AROUND 120 MT
AND MAXIMUM ELEVATION OF CEILING GIRDER IS 84M AND
HEIGHT OF CEILING GIRDER IS 3.8M".

(please check for the correct measurements including weight before
taking up the work and plan for the resources)

Camber, sweep and twist are to be checked .Major deviation if any
observed should be intimated to BHEL for getting the resolution before
proceeding further. The tolerances for individual piece camber and
sweep, individual length, level of girder assembly, flatness of the web, out
of squareness of assembly, overall length of the assembly etc to be
ensured before taking up the job. The preheating and post heating
operations to be done in line with the guidelines issued by BHEL. Any
additional clarifications if required are to be obtained. The sequence of
welding of girder joints for the flange and web is to be followed strictly as
per the procedure issued by BHEL. BHEL will be giving suitable crane to
lift the ceiling girder. Positioning of the crane inside the boiler cavity is to
be decided in consultation with BHEL. The consolidation of the area
where the crane is to be positioned is be done with boulders, aggregates
etc and leveled to take the thrust. The scope includes raising the
ground (consolidated) level if required up to 500 mm. No separate
payment will be paid for this consolidation.

The tightening procedures for HSFG bolts are to be obtained from BHEL
at site before taking up the work.

HSFG Bolts for Boiler supporting structure are to be tightened by turn of

nut method/Torque Wrench, as per the instruction of BHEL Engineer. The
bolted joints shall be jointly checked by BHEL/Customer and contractors
personnel for the required tightness and retightened wherever necessary.
The tightened bolts shall be identified by color paints. Facility for random
checking with calibrated Torque Wrench shall also be provided by
contractor.
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2.3.53

2.3.54

2.3.55

2.3.56

2.3.57

2.3.58

2.3.59

2.3.60

All Rotating machineries and equipment shall be cleaned, lubricated,
checked for their smooth rotation, if necessary dismantling and refitting
before erection. If in the opinion of BHEL Engineer, the equipment is to be
checked for clearance, tolerance at any stage of work or during
commissioning period, all such works are to be carried out by contractor
at his cost.

The HT motor bearings shall be blue matched at site and checked for
bearing clearance. Scrapping of bearing housing, if required to any extent
shall be carried out by the contractor. No extra claim for blue matching of
any two surfaces will be entertained. The HT motors will also be checked
for air gap and adjustment stator / rotor to magnetic center shall be
carried out as part of erection.

The fans shall be checked for blade clearance and other vital tolerances.
The Flow control devices in fans like IGV/Damper units shall be serviced.
Necessary assistance for balancing of equipment during trial run shall be
provided by the contractor.

Vital clearance of mill should be checked at site and adjusted if required.
All welded joints shall be subjected to acceptance by BHEL Engineer.

D.S.L / equivalent system for hoisting equipments are also to be erected
and commissioned including load testing by the contractor within the
quoted rates. Required manpower including electricians are to be
arranged by the contractor for carrying out commissioning of electrical
hoist and load testing of the above electrical hoist. Required loads will be
provided by BHEL free of cost.

The contractor has to remove the scrap/debris periodically as and when

required and returned to BHEL stores. In case the contractor fails to
remove the scrap/debris, the same shall be done by BHEL at the cost of
contractor. The temporary structures/items welded to permanent
members/pipes are to be cut and removed without any damage. Any
damage so to be made good by the contractor at his cost.

Before lifting the heavy components like header, panels, burner
assemblies, down comer pipes etc soft materials like gunny bags to be
used while lashing the rope to avoid dents, rubbing marks etc. The
capacity, number of sheave pulleys, size of the rope, guide pulley
locations are to be decided at site with respect to the capacity and
positioning of the winch. The end caps provided at shop for various stubs
are to be removed during final fit up only.

While Lifting the headers lifting lugs or shell portion of the headers only to
be used. The temporary supports to be removed prior to hydraulic test.
While erecting the temporary supports, care should be taken so that they do
not affect the erection of permanent supports. Tack welding of suspension
rods with bearing plates to be done after final adjustment. Details for
welding of bearing plates can be referred in the drawings/check list .

Precautions to be used while erecting the collector channel supports. Equal
loading of the hangers is to be ensured. Ring headers are erected before
erection of water wall bottom hopper panels. Headers are to be arrested
before welding to panels/headers/tubes/coils as the case may be.
Sequence of welding to be followed while welding higher size joints.
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Each water wall tube is provided with an orifice assembly in the bottom ring
header. Orifice adopter is welded inside the header and welded at shop.
After chemical cleaning operations, the orifice assemblies are to erected at
site as per directive of engineer and drawings.

Erection of various components is taken up from top to bottom. Planning
has to be done every month in consultation with the engineer. Pre assembly
of seal boxes for the peep hole openings, pressure tapping, soot blowers
etc can be done on the ground before erection, if feasible. The burner
blocks are to erected in convenient position before closing the furnace with
panels. For panel to panels erection and welding panels erection
attachments are supplied by units. Furnace alignment with respect to boiler
/furnace axis is very vital and important. The alignment is to be achieved.
Details to be checked with engineer.( it is normally minus twenty plus ten
mm).

The gaps between coils and steam cooled /WW panels /between coils etc
to be maintained in line with drawing. Please check up the permissible
tolerance before taking up the work.

Preassembly of end bars with crown plates including stress relieving for coil
assemblies.

Pump case / volute is welded with suction manifold in line with procedures
available with site office.

The required accuracy level to be ensured before welding as per drawing.
Necessary radiography/NDT along with heat treatment to be done

CC pump motor installation is taken up only after completion of system pipe
work supports. When mounted the pump should accommodate movement
in the pipe without imposing excessive loads on the casing and branches.
Sufficient clearance should be available beneath the motor to facilitate
removal during maintenance. It is to be assembled as per the directions
available with engineer.

Ensure completion of the maintenance hoists meant for CC pumps
immediately else the area may be used by other agencies for laying the
cables for various equipments coming in that area, inadvertently and they
have to be removed later. Heat exchanger installation is also to be
completed and necessary cooling water lines, thermocouples, pressure
gauges etc to be completed. The power cable connection made to the
pumps should ensure free down ward expansion of the boiler at the level.

Down comer pipes erection can be done by carrying out preassembling the
pipes what ever feasible as per availability. The suction manifold received in
3 pieces and to preassembled in the floor nearby. After welding the suction
manifold, it is to be positioned, aligned and then only the down comers from
the drum are to be connected. Erection of suction spool pieces, and hand
operated valves for the system to be erected. The CC pump volute without
impeller is fitted to the bottom of the suction spool .Bottom flange of the
volute is carefully leveled and aligned before welding the suction spool.
After completion of welding in all respects cutting and trimming of erection
attachment to be done.. CC pumps volute is to be blanked for carrying out
hydro test. After hydro test, the blanks are removed and pump erection
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taken up. The tightening of the bolts to be done with torque wrench as per
the instructions of the supplier.

Before taking up the erection of coils pre erection checks to be carried out
like width and length of the coil, availability of flexible connectors, damages
on the coils, permanent bows if any, sponge test for the coil and completion
of ground inspection by inspector of boilers as deemed.

Erection of LTSH and economiser coils can be done by preassembling the
upper and lower coils. Pre erection checks like width, length etc, and
sponge test of coils for thoroughness to be done before erection. Required
hanger tube erection to be completed before coils erection. Erection of
cassette baffles for LTSH and Eco coils can be preassembled and
coils erection can be done.

Check for the gaps between SH steam cooled front wall and Eco/SH
horizontal assemblies, gap between SH steam cooled | rear wall and SH
horizontal assemblies/ eco assemblies, spacing between rear WW arch and
pendant assemblies, spacing between SH arch in the second pass and
finish SH coils. Detailed drawings are to be referred during execution. The
items indicated are suggestive only.

Check for the inner space between eco coils, LTSH, RH ,and SH coils as
per drawing

Ensure proper completion of steam cooled spacers. Check for clearances
for soot blower lance tubes. Radiant roof skin casing sheets are to be
welded after application of castable refractory.

Before erecting the valves and other mountings, check for the tag for
correct rating with valve schedule. Ensure correct flow direction. Ensure
easy accessibility for operation and maintenance of valves.

While erecting the safety valves, check for the set pressure and type. The
lever arrangement, blow down ring approach for floating should be ensured.
Drip pan drains with proper slope to be given to safe location. Check the
exhaust pipe arrangement for expansion and proper guides to be given.
Ensure anchor points for the above pipes.

Ensure removal of drains plugs provided in the silencers, the gap between
exhaust pipe and roof is sealed properly.

DWLGs to be erected as per drawing. Joint protocol to be made for its
correct erection with supports

Other tapping points meant for monitoring the level should be erected and
protocol is to be made. Maximum use of the pads and lugs welded on the
drum to be used for giving supports.

Sample coolers are to be erected preferably in clean area. All the lines
should be are air blown before termination on both ends. Sockets are to be
used for sampling lines.

All the drain lines should have sufficient slope towards drain. Provide
expansion loops in all the vents and drains as the drawings. Electromatic
relief valve controller is supported separately in column so that the vibration
from boiler is not transmitted .Provide pre compression springs where
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required to take care of the load. All the motor operated valve stems should
be vertical preferably. All the valve packing with asbestos base to be
lubricated once in 6 months till handing over. Necessary gland packing will
be supplied by BHEL.

Prior to erection of any pressure part like headers, pipes, tubes, panels etc
inspection to be done for any foreign materials and damages and they are
to be removed/attended as per BHEL engineer.

Transport binders on all coils are to be removed.

Gas distribution baffles and vibration snubbers, mechanical spacer bars etc
are to be erected as per drawings

Buckstays are preassembled and raised to their respective elevations and
hung prior to erection of furnace walls. Before fixing them to furnace walls,
ensure completion of panel to panel welding and voids in the buckstay
region. The necessary scalloped bars /plates/pads are to be welded after
leveling. Ensure completion of vertical buckstays including support
hangers,links.The erection of leveler channels with guides to be completed.

All the furnace guides to be erected as per drawing keeping gap of about 3
mm for free boiler expansion.

The necessary connection to the wind box is to be completed in all respects
as per drawing. If any drain holes are envisaged, the same to be provided.
No pipe line supports should be taken from the buckstays without getting
the approval from engineer.

Sagging of roof tubes results in condensate stagnation during shut down.
Hence ensure that radiant roof and back pass roof tubes are erected
without sag.

Total boiler is to examined in all levels for free expansion. All the arrestors
are to be removed. Expansion indicators are to be erected in various levels
as per drawing / instruction of engineer.

Some of the few important locations for voids filling:-

around penetration for pendent surfacesand radient roof/SH screen
tubes/second pass roof tubes

between loose front ww tubes above front upper panels and below radient
roof

gap between radient roof tubes at the junction of front wall

extreme rear arch tubes and side ww/extended ww panels

extreme SH screen tubes and SH extended steam cooled walls

gaps between tubes /nipples in the steam cooled rear,side and front wall
and respectiveheaders

extreme tubes of front and side ww lower panels

side ww/extended side ww and extreme tubes of radient roof

extended side steam cooled wall and extreme tubes of SH screen tubes
steam cooled side wall and extreme tubes of second pass roof

between tubes in upper corner tubes

between tubes in lower transistion tubes

gap between tubes/nipples of side ww lower header at the ash hopper
throat region

voids due to lifting slots in fusion/fin welded panels
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2.3.61

voids due to erection slots in fusion/fin welded panels

fusion/fin welded panel fin slits at the panel tube-tube butt joint locations
The above list is suggestive only. Void are to be closed suitably to
retain refractory in position

Erection of Boiler structures and points to be taken care off for
Achieving verticality of Boiler columns.

The column pieces are pre assembled and site match marks to be provided.
Pre assembly checks to detect and deviations in the columns like length,
camber sweep, twist etc.

Checking of foundations for its levels distance, diagonal, distance etc

Proper tightening of the foundation bolts

Erection of columns by tier by tier and box by box. Grouting to be done
immediately after 1% tier erection.

Ensuring the availability of guy ropes, etc during column erection and removal
of guy ropes after ensuring the verticality of columns.

Using calibrated theodolite for verticality measurement of columns

Tightening of HSFG bolts to be done by turnoff nut method only after
ensuring the verticality of the columns

Measuring adjacent diagonals of the ceiling girders after its erection

Ensuring the verticality of the columns before and after the Drum erection
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Chapter -4 Preservation
2.4  PRESERVATION/TOUCH UP PAINTING

2.4.10 Contractor shall carryout cleaning and preservation / touch up painting as a
part of erection work for the materials / equipments under this tender
specification right from pre-assy stage, during erection and after erection till
the equipment is cleared for final painting, wherever deficiency in painting /
rusting is noticed. The primer paint shall be matching shop primer. The
required manpower, other required consumables, T & P etc shall be
provided by the contractor with in the quoted rate. The arrangement of
primer/paint will be in contractor’s scope.

2.4.11 The contractor shall effectively protect the finished work from action of
weather and from damage of defacement and shall cover the finished parts,
then and there, for their protection.
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Chapter -5 Progress of Work

2.5 PROGRESS OF WORK

2.5.1 Contractor is required to draw mutually agreed monthly erection programs
in consultation with BHEL well in advance. Contractor shall ensure
achievement of agreed program and shall also timely arrange additional
resources considered necessary at no extra cost to BHEL.

2.5.2 Progress review meetings will be held at site during which actual progress
during the week vis-a-vis scheduled program shall be discussed for actions
to be taken for achieving targets. Contractor shall also present the program
for subsequent week. The contractor shall constantly update / revise his
work program to meet the overall requirement. All quality problems shall
also be discussed during above review meetings. Necessary preventive
and corrective action shall be discussed and decided upon in such review
meetings and shall be implemented by the contractor in time bound
manner so as to eliminate the cause of nonconformities.

2.5.3 The contractor shall submit daily, weekly and monthly progress reports,
manpower reports, materials reports, consumables (gases / electrodes)
report, cranes availability report and other reports as per Performa
considered necessary by the Engineer as per the format enclosed with this
tender document.

2.5.4 The monthly report ending on 24" of every month shall be submitted in a
spiral bounded book and shall contain the following details :-

a) Colour Progress photographs to accompany the report should be
submitted.

b)  Erection progress in terms of tonnage and welding joints, radiography
and stress relieving completed as relevant to the respective work
areas against planned.

c) Site Organization chart of engineers & supervisors as on 24" of the
month with further mobilization plan

d) Category- wise man hours engaged during the previous month under
the categories of fitters, welders, riggers, khalasis, grinder-men, gas-
cutters, electricians, crane operations and helpers. Data will be spilt
up under the work area of Boiler

e) Consumables report giving consumption of all types of gases and
electrodes during the previous month.

f) Availability report of cranes
g) Safety implementation report in the format

h) Pending material and any other inputs required from BHEL for
activities planned during the subsequent month.

2.5.5 The manpower reports shall clearly indicate the manpower deployed,
category wise specifying also the activities in which they are engaged.
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During the course of erection, if the progress is found unsatisfactory, or if
the target dates fixed from time to time for every milestone are to be
advanced, or in the opinion of BHEL, if it is found that the skilled workmen
like fitters, operators, technicians employed are not sufficient BHEL will
induct required additional workmen to improve the progress and recover all
charges incurred on this account including all expenses together with
BHEL overheads from contractor’s bills.

The contractor must obtain the signature and permission of the security
personnel of the customer for bringing any of their materials inside the sit
premises. Without the Entry Gate Pass these materials will not be allowed
to be taken outside.

The contractor shall maintain a record in the form as prescribed by BHEL
for all operations carried out on each weld and maintain a record indicating
the number of welds, the name of welders who welded the same, date and
time of start and completion, preheat temperature, radiographic results,
rejections if any, percentage of rejection, etc. and submit copies of the
same to the BHEL Engineer as required.
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2.6

2.6.1

2.6.2

2.6.3

2.6.4

2.6.5

2.6.6

2.6.7

2.6.8

Chapter -6  Welding & NDT / SR

WELDING, HEAT TREATMENT & RADIOGRAPHY AND NON-

DESTRUCTIVE TESTING

The pressure parts, equipments and piping shall be erected in conformity

with the provisions of Indian Boiler Regulations and as may be directed, as
per other standard / specification in practice in BHEL. The method of
welding (viz) ARC, TIG or other methods as indicated in the detailed
drawing or as instructed by BHEL Engineer shall be followed. BHEL
Engineer will have the option to change the method to suit site conditions.

Welding of pressure parts, high tensile structural steel, Piping shall be
done by certified high pressure welders who posses valid certificate and
who are approved by BHEL Engineer.

All welders including tack welders, structural and high pressure welder
shall be tested and approved by BHEL Engineer before they are actually
engaged on work even though they may possess a valid certificate. BHEL
reserves the right to reject any welder if the welder's performance is not
found to be satisfactory. The contractor shall maintain the records of
qualification AND performance of welders. BHEL Engineer will issue all the
welders qualified for the work, an identity card. The welder will keep the
same with him at work place at all times. He may be stopped from work if
he is not found in possession of the same.

Engineer may stop any welder from the work if his performance is
unsatisfactory for any technical reason or if there is a high percentage of
rejection in the joints welded by him. The welders having passed
qualification tests does not absolve the contractor of contractual obligation
to continuously check the welder's performance.

Faulty welds caused by the poor workmanship shall be cut and re-welded
at the contractor's expense. The Engineer prior to any repair being made
shall approve the procedure for the repair of defective welds. After the
repair has been carried out, the compliance shall be submitted to the quality
engineer.

The contractor shall carry out the root run welding of all HP / LP piping,
valves by TIG welding method only. The contractor shall have to carry out
full TIG welding of butt weld joints of tubes / pipes of lesser thickness if
required. During the root runs of stainless steel joints, the contractor shall
before and during welding have to purge the pipes with inert gas.

All expenses for testing of contractor's welders including destructive and
Non- destructive tests conducted by BHEL at site or at laboratory shall have
to be borne by the contractor only. Limited quantity of tube and pipe
material required for making test pieces will be supplied by BHEL free of
cost.

Only BHEL approved electrodes and filler wire will be used. All electrodes
shall be baked and dried in the electric electrode-drying oven to the
required temperature for the period specified by the Engineer before these
are used in erection work. All welders shall have electrodes drying portable
oven at the work spot. The electrodes brought to the site will have valid
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2.6.9

2.6.10

2.6.11

2.6.12

2.6.13

2.6.14

manufacturing test certificate. The test certificate should have a co-relation
with the lot number / batch number given on electrode packets. No
electrodes will be used in the absence of above requirement. The
thermostat and thermometer of electrode drying oven will be also calibrated
and test certificate from Govt. approved / accredited test house traceable to
National / International standards will be submitted to BHEL before putting
the oven in use. The contractor shall also arrange periodical calibration for
the same. Separate ovens shall be used for baking and holding.

All butt / fillet welds shall be subject to Non —Destructive testing as per the
Drawing/Procedures/Welding Schedules/Documents at no additional cost.

The contractor shall maintain a record in the form as prescribed by BHEL
of all operations carried out on each weld. He has to maintain a record
indicating the number of welds, the names of welders who welded the
same, date and time of start and completion, preheat temperature,
radiographic results, rejection if any, percentage of rejection etc. and submit
copies of the same to the BHEL Engineer as required. Interpretation of the
BHEL Engineer regarding acceptability or other wise of the welds shall be
final.

The contractor shall carry out the edge preparation of weld joints at site in
accordance with the details acceptable to BHEL Engineer. Wherever
possible machining or automatic flame cutting should be done. Gas cutting
will be allowed only wherever edge preparation otherwise is impractical. All
slag / burrs shall be removed from the edge and all the hand cuts shall be
ground smooth to the satisfaction of engineer. Prepared edges to be
preserved/applied with wieldable primer.

All welds shall be painted with anticorrosive red oxide paint once
radiography and stress reliving works are over. Necessary consumables
and scaffolding etc including paints shall be provided by contractor at his
own cost.

Pre-heating, radiography and other NDT tests, post heating and stress
relieving after welding of tubes, pipes, Non Pressure Parts like Crown Plate
support assly, including attachment welding wherever necessary, are parts
of erection work and shall be carried out by the contractor in accordance
with the instructions of the Engineer. Contractor at his cost shall arrange all
equipment and consumables essential for carrying out the above process.

Contractor shall arrange all necessary stress relieving equipment with
automatic recording devices. The contractor shall arrange for labour,
heating elements, thermocouples, thermo-chalks, temperature recorders,
thermocouple attachment units, graphs, sheets insulating materials like
asbestos cloth, ceramic beads, asbestos ropes etc. required for heat
treatment/ stress-relieving operations. The contractor should take a note of
the following,

Temperature shall be measured by thermocouple and recorded on a
continuous printing type recorder. All the recorded graphs for heat
treatment works shall be the property of BHEL.

All stress relieving equipment will be used after due calibration and
submission of test certificate to BHEL. Periodic calibration from Gouvt.
Approved / accredited Test Houses traceable to National / International
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standards will also be arranged by the contractor for such equipment at his
cost.

The contractor shall obtain the signature of Engineer or his representative
on the strip chart of the recorder prior to the starting of SR operations.

The contractor shall also be equipped for carrying out other NDT like LPI
IMPI / Hardness test etc. as required as per welding schedules / drawings
within the finally accepted price / rates. Ultrasonic testing, wherever
required, will be arranged by contractor within the quoted rate.

The technical particulars, specification and other general details for
radiography work shall be in accordance with ASME, IBR or ISO as
specified by BHEL.

The contractor for radiography work shall use iridium-192/ Cobalt 60; the
geometric un-sharpness shall not exceed 1.5 mm. The contractor should
take adequate safety precautions while carrying out radiography. Contractor
at his cost shall arrange necessary safe guards required for radiography
(including personnel from BARC).

Low speed high contrasts, fine grain films (D-7 or equivalent) in 10 cm
width only are used for weld joint radiography. Film density shall be
between 1.5 and 2.0.

All radiographs shall be free from mechanical, chemical or process marks,
to the extent they should not confuse the radiographic image and defect
finding. Penetrameter as per ASME or ISO must be used for each
exposure.

Lead numbers and letters are to be used (generally 6mm size) for
identification of radiographs. Contract number, joint identification, source
used, welder's identification and SFD are to be noted down on paper cover
of radiograph.

Lead intensifying screens for front and back of the film should be used as
per the above-referred ASME specification. The joint is to be marked with
permanent mark A, B, C to identify the segments. For this a low stress
stamp shall be used to stamp the pipe on the down streamside of the weld.
For multiple exposures on pipes, an overlap of about 25-mm of film should
be provided.

Radiography personnel with sufficient experience and certified by M/s
BARC for conducting radiographic tests in accordance with safety rules laid
down by Division of Radiological protection only have to be deployed.
These personnel should also be registered with DRP / BARC for film badge
service.

All arrangements for carrying out radiography work including dark room
and air conditioner and other accessories shall be provided by contractor
within the space allotted for office at his cost. As an alternative the
contractor may deploy an agency having all above facilities and who are
duly approved / accredited by BARC and / or other Regulatory authorities.
Detailed particulars of such agencies will be submitted and got approved by
BHEL Engineer before the actual deployment of agency for radiography
work.

The contractor shall have a dark room fully equipped with radiography
equipment, film (un-exposed), chemicals and any other dark room
accessories. All radiography films shall be developed in the dark room at
site.

Contractor shall note that 100% radiography will be done at the initial
stages on all the piping welding joints. Subsequently radiographic
inspection will be done on the basis of quality of welding. However
minimum percentage of joints to be radio graphed shall not be less than the
requirement of BHEL welding schedule / IBR / Customer’s requirements.
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2.6.26

2.6.27

2.6.28

2.6.29

2.6.30

2.6.31

2.6.32

2.6.33

2.6.34
2.6.35

2.6.36

2.6.37

2.6.38

2.6.39

2.6.40

2.6.41

The percentage may be increased depending upon the quality of joints and
at the discretion of BHEL. Radiography on LP piping joints is not envisaged.
However other NDT test as called for in the FQP including LPI, MPIl and HT
will have to be carried out.

All the Radiographs shall be properly preserved and shall become the
property of BHEL. They are to be reconciled with the work done, joints radio
graphed and submitted to BHEL / customer.

Since radioisotopes are being used, all precautions and safety rules as
prescribed by BHEL/BARC/ Customer shall be strictly followed. BARC
/DRP certificate to be provided before taking up the work.

Radiography of joints shall be so planned after welding, that the same is
done either on the same day or next day of the welding to assess the
performance of HP welders. If the performance of welder is unsatisfactory,
he is to be replaced immediately.

Wherever radiographs are not accepted, on account of bad shot, joints
shall be re-radio graphed and re- submitted for evaluation.

However, if the defect persists after first repair, further repair work followed
with radiography shall be repeated till the joint is made acceptable. In case
the joint is not repairable, the same shall be cut, re-welded and re-radio
graphed at contractor's cost.

Heat treatment and radiography may be required to be carried out at any
time (day and night) to ensure the continuity of the progress. The contractor
shall make all necessary arrangements including labour, supervisors/
Engineer required for the work as per directions of BHEL.

The contractor shall assist BHEL Engineer in preparing complete field
welding schedule for all the field welding activities to be carried out in
respect of piping and equipment erected by him involving high pressure
welding at least 30 days prior to the scheduled start of erection work at site.
The contractor shall strictly adhere to such schedules.

The contractor shall deploy required number of H.P. welders to carry out
the H.P. weld joints. The welding works should not be held up due to
shortage / want of I.B.R./H.P. welders.

All welded joints shall be subjected to acceptance by BHEL Engineer.

The technical particulars, specifications and other general details of work
shall be in accordance with BHEL welding, Heat treatment and NDE
manuals or equivalent as decided by BHEL Engineer.

Contractor shall carryout Radiography as per welding Manual booklet
applicable as per IBR, enclosed. However percentage radiography shown
in the respective drawings shall be final and binding on the contractors.

The field joints are to be radiographed and preheating and post weld heat
treatment to be done as per BHEL procedure and manuals.

The percentage of Radiography are tentative, which may be increased
depending upon the quality of joints at the discretion of BHEL.

Penetrometor as per ASME/ISO shall be used for all exposures.

Lead numbers and letters (generally of 6mm size) are to be used for
identification of radiographic contract No., joints identification, sources used
welders identification, SFD used are to be noted down in the paper cover of
radiography. Lead intensifying screens for front and back of the film shall be
used as per the instructions of BHEL Engineer.

The weld joint is to be marked with permanent mark A, B, C, etc. to identify
the segments. For this a low stress stamp shall be used to stamp the pipe
on the down stream side of the weld. For multiple exposures on pipes, an
overlap of about 25 mm of film shall be provided.

The contractor shall be fully equipped with radiography equipments,, films,
chemicals and other dark room facilities. There must be a number of
radiographic personnel with sufficient experience and certified by BARC for
field radiographic inspection. Further, the contractor must follow strictly the
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safety rules laid down by BARC, from time to time, contractor's
radiographers shall also be registered with BARC for film badge service.

Contractor shall provide all skilled, unskilled work men required for the job,
which will include Engineers, supervisors, operators, as required for timely
and satisfactory execution of radiography work.

All the radiographs shall be properly preserved in air-conditioned rooms
and shall become the property of BHEL.

Radiography of joints shall be so planned after welding that the same is
done either on the same day or next day of the welding to assess the
performance of high pressure welders. If the performance of the welder is
unsatisfactory, he shall be replaced immediately.

The defects as pointed out by the Engineer shall be rectified immediately
to the satisfaction of Engineer and Re-radio graphed. The decision of
Engineer regarding acceptance or otherwise of the joint shall be final and
binding on the contractor.

Wherever radiographs are not accepted on account of poor exposure,
joints shall be re-radio graphed and new film submitted for evaluation.
Radiographs shall be taken again on joints after carrying out repairs.
However, if the defect persists after first repair as per radiograph, carrying
out radiography shall be repeated till the joint is made acceptable. In case
the joint is not repairable, the same shall be cut, re-welded and re-radio
graphed at contractor’s cost.

The contractor shall also be equipped for carrying out other NDT like liquid
penetrant inspection, magnetic particle inspection, etc as and when
required in the interest of work within the quoted rates.

For carrying out ultrasonic testing of welded joints of large size tubes and
pipes, it will be necessary to prepare the surface by grinding to a smooth
finish and contour as desired by BHEL Engineer. The contractor’'s scope of
work include such preparation and no extra charges are payable for this.

It may also become necessary to adopt inter layer radiography / MPT / UT
depending upon the site/technical requirement necessitating interruptions in
continuity of the work and making necessary arrangements for carrying out
the above work. The contractor shall take all this into account and quote the
price inclusive of all such work and radiography.

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

All welders shall be tested and approved by BHEL
Engineer before they are actually engaged on work though they may
possess the required certificate. BHEL reserves the right to reject
any welders without assigning any reason. The welder Identification
code as approved by the BHEL Engineer shall be stamped by the
welder on each joint done by them. The contractor will be
responsible for the periodic renewal, retesting of the welders as
demanded by BHEL.

BHEL Engineer is entitled to stop any Welder from the work if his
work is unsatisfactory for any technical reasons or there is a high
percentage of rejection of joints welded by him, which in opinion of
the BHEL Engineer will adversely affect the quality of the welding
though the Welders, has earlier passed the tests prescribed by BHEL
Engineers. The welders having passed qualification tests do not
relieve the contractor of a contractual obligation to check the
welder’s performance.

All charges towards testing of Welders for destructive and non
destructive test, testing and approval of welders for engaging in the
erection work shall be borne by the contractor.
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2.6.54 All welded joints shall be subjected to acceptance by BHEL
Engineer.
| ERECTION WELDING PRACTICE FOR SA 213 T 91 MATERIALS

1.0 Scope :

11 This document details salient practices to be adopted during welding of SA213 T91 material.

2.0 MATERIAL

2.1 SA213 T91 Dia, and thickness will be as per Erection Welding Schedule for the site

2.2 When any defect like crack, lamination, deposit noticed during visual examination, the same shall be
confirmed by Liquid Penetrant Inspection. If confirmed, it shall be referred to unit.

3.0 ERECTION

3.1 EDGE PREPARATION AND FIT UP

311 Cutting of T-91 material shall be done by band saw/hacksaw/machining/ grinding only. Edge preparation
(EP) shall be done only by machining. In extreme cases, grinding can be done with prior approval of
Welding Engineer/ Quality Assurance Engineer. During machining/ grinding, care should be taken to avoid
excessive pressure to prevent heating up of to the tube edges.

312 All Edge Preparations done at site shall be subjected to Liquid Penetrate Inspection (LPI). Weld build-up
on Edge Preparation is prohibited.

3.1.3  The weld fit-up shall be carried out properly to ensure proper alignment and root gap. Neither tack welds
nor bridge piece shall be used to secure alignment. Fit-up by a clamping arrangement is recommended. Coil
load to be transferred to crown plate/ end bar assembly. Ensure that coil load should not come on
stubs/header. Use site fabricated clamps for fit up. The necessary preheat and purging shall be done as per
clause 4.1 and 3.2.2 ref. WPS No. 1036 Rev 04 dt 02 04 04.

3.14 The fit-up and root gap shall be as per drawing.

320 FIXING OF THERMOCOUPLE (T/C), DURING PREHEATING AND PWHT

321 No. Preheating is required for fixing T/C with resistance spot welding.

Following are the equipment/ facilities required for heating cycles.
(1) Heating methods: Resistance heating
(2) Thermo couples: Ni-Cr/ Ni-Al of 0.5mm.

(3) Temp. Recorders: 6 Points/12 Points.
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3.2.3

3.24

Argon gas with requisite quality shall be used for purging the root side of weld. The purging

dam (water soluble paper) shall be fixed on HDR Nipple side of the weld bevel prior to fit-up
and pre-heating. Purging is to be done from cross over tube down stream end. ( Sketch 3).
Ensure that atmosphere air is completely purged out through the root gap before starting
welding and welding can be continued with Argon backing.

The flow rate is to be maintained for purging is 6 to 8 litres/ minute and for GTAW is 8-12
litres/ minute.

When root temperature reaches 220°C, start purging through cross over tube down stream end
for 5 minutes. Then the root gap to be covered by asbestos rope. Provide continuous and
adequate argon gas to ensure complete purging in the root area. Only water-soluble paper is to

be used. Plastic foils that are water-soluble are NOT acceptable.

USING OF WATER SOLUBLE PAPER

The dams can be made of water-soluble paper for creating the purging chamber. The
advantage in such dam arrangement is that the dissolving paper dam gets flushed during
hydraulic test. The following is the method to be used:

Simply stuff water-soluble paper into the Header Nipples at specified distance from the weld

?

SKETCH -1

as per attached sketch 1
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4.0

4.1

421

5.0

51

5.2

6.0
7.0

WELDING/WELDERS QUALIFICATION:

Only qualified welding procedure is to be used. Welders qualified as per ASME Sec IX and IBR and on
T91 material shall be engaged. Welders log book shall be maintained and welders performance to be
monitored by site welding engineer/ Quality assurance engineer. The applicable WPS for T91+T91 shall be
WPS No. 1036/04 dt. 02/04/04.

PREHEATING (Bunching of tubes can be followed):

Prior to start of pre heating ensure that surface are clean and free from grease, oil and dirt. Preheating temp
shall be maintained at 220°C (min) by using resistance heating. Sufficient number of thermo couples shall
be fixed on both coils and header nipples away from the EP. The thermocouple shall be welded with the
condenser discharge portable spot welding machine. The pre heating arrangements shall be inspected and
cleared by welding engineer/ Quality Assurance Engineer before start of preheating. Ref . Sketch 2
WELDING:

Welding shall be done using GTAW process (as per WPS). Filler wire shall be clean and free from rust or
oil. Argon Purging shall be continued till completion of welding.

POST WELD HEAT TREATMENT (PWHT) — RESISTANCE HEATING METHOD
(Bunching of tubes can be followed):

Arrangements: Sufficient number of thermocouples shall be placed covering weld and the base material.
The width of the heated circumferential band on either side of the weld must be at least 200mm. ( Sketch
2)

Obtain the clearance for PWHT cycle from QAE/ Welding Engineer. The PWHT temp for T91 with T91
material shall be 760 + 10°C and the soaking time shall be 90 minutes.

Welding and Heat treatment chart given in ( Sketch 4) shall be followed for pre-hating, welding, PWHT,
rate of heating/ cooling etc.

NDE: Carry out Non-Destructive Examination (RT) as per Field Welding Schedule.

HARDNESS SURVEY:

100% hardness survey shall be conducted on welds and parent material in first five coils. Based on
satisfactory results, the hardness survey can be reduced to 10% covering all the heat treatment cycles.

The equipment recommended to measure the hardness is EQUOTIP or equivalent. Portable equipment used
in the hardness measurement shall be calibrated .

The surface shall be cleaned and prepared as per hardness test instrument manufacture’s recommendation
prior to hardness survey.

Hardness survey of weld and parent metal (both tubes) shall be carried out.

All the hardness values shall be recorded.

The maximum allowable hardness at weld and parent material shall be 300HV10.
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Resistance heating Coil arrangement for Pre-heating and PWHT of 791
tube assembly

Q0000000000

| L] Thermo-couple location for momitonng preheating l
| QO Thermo-couple location far monilaring past weld heat weatment
The pich and the fool gap are B% per Grawing reauirements \




TECHNICAL CONDITIONS OF CONTRACT (TCC)

~ BASE_LINE

i

{ @54x4,;
SA2'1.'5 T22

ﬂm |

ia

2002 |ty |
. 7 ' ,-.".d'. } T
. e |lI Di .‘\ i
3 ; ‘\ﬂ:’l', i
.ﬂP @54x4:"
“SAZIS w22
2175. ") /

.. g

PORGING EnD (Typ)

Y
i

@G 5. 5xC. 3
B L ':aA.d'.JJ.]Zz o
78] : : 1
= e
y | i—\v f_ﬁ
uJ
! z -\\ S
m . i
: 2147
1 _

meid —> . 3

———I‘Sb} ! — 'T)/PIC‘M__ SKETCH —
SKETCH-3

SA213 T22

o=y

o3




TECHNICAL CONDITIONS OF CONTRACT (TCC)

ERECTION WELDING PRACTICE FOR SA213T91 MATERIAL .

WELDING AND HEAT TREATMENT CHART

Temp,C
760°+ 10°C
350°
220°
100° N
80°
HT / >
1 2 3 4 5 6 7 3
Sl Operation Temp °C Rate of cooling/Heating
No.
1 |Preheat 220°C (Min.) 120°C /hr (Max.)
2 |Welding by GTAW 350°C (Interpass-Max.)
3 |Cooling 80°- 100°C 120°C /hr (Max.)
4 [Holding at 80-100 C to minimum 30 minutes. Holding shall continue till the start
of PWHT
5  |Heating to PWHT Reach 760° + 10°C 120°C /hr (Max.)
6 [Soaking at PWHT 760° + 10°C for 90
minutes (Min.)
7  |Cooling Cooling to 350°C 120°C /hr (Max.)
8 |Cooling Cooling to Room
temperature under
insulation.

SKETCH-4
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Chapter -7 Testing and Commissioning

2.7 TESTING , PRE — COMMISSIONING & COMMISSIONING AND POST
COMMISSIONING

2.7.1 The Contactor shall carry out all the required tests and pre-commissioning
and commissioning activities required for their successful and reliable
operation. These would include Air leak test of Boiler, Ducts, hydraulic test
of boiler, land flow test, clean air flow test, Gas Distribution Test, chemical
cleaning of piping and boiler, water washing, oil flushing of oil system etc.
as instructed by BHEL using contractors own consumables, labour and
scaffoldings etc. Air leak test on pressure parts preliminary to hydraulic test
by compressed air shall also be carried out to check and rectify the various
leakage and defects etc. All the chemicals required for carrying out these
activities will be supplied by BHEL free of cost.

2.7.2 All required tests (Mechanical and electrical) indicated by BHEL and their
clients for successful commissioning are included in the scope of these
specifications. These tests / activities may not have been listed in these
specifications. Specialized test equipment, if any, shall be provided by
BHEL/ its client free of hire charges. However contractor has to take proper
care of the equipment issued to him.

2.7.3 After completion of erection of furnace, ducts and air heaters, a test shall
be performed on the steam generator by the contractor to establish the
tightness of the erected equipment from the outlet of FD fan through the
steam generator up to stack.

2.7.4 All the tests may have to be repeated till all the equipment satisfy the
requirement / obligation of BHEL at various stages. The contractor shall do
all the repairs for site-welded joints arising out of the failure during testing.

2.75 The scope of pre-commissioning activities cover installation of all
necessary equipment including temporary piping, supports, valves,
blanking, pumps, tanks, with access platforms valves, along with
accessories required for hydro test, chemical cleaning, steam blowing or for
any other tests. The scope also covers the off site disposal of effluents.

2.7.6 All items / material required for conducting hydraulic test, alkali boil out,
acid cleaning/EDTA cleaning steam blowing etc., will be supplied by BHEL /
its customer. However, servicing, dismantling and returning of the same to
stores is the responsibility of the contractor who is erecting the equipment /
piping. The contractor may note that no separate payment shall be released
for any temporary works that are to be carried out for conducting pre-
commissioning and commissioning tests. Bidders are advised to include
expenses on temporary works along with the rates being quoted by them.
Broadly the work on temporary systems will be as under:

e Erection etc. of all temporary piping including valves, tanks, effluent
pumps, electrical control panel and cabling along with insulation and
supports for steam blowing; chemical cleaning and effluent disposal are
to be carried out as part of work. Contractor will be responsible for their
operation and any servicing required during the pre-commissioning
activities. He will also service the equipment and handover the
equipment to the other agency for further erection / commissioning
activities. All the pumps, motors and electrical control panels/ switch
gear, valves and actuators will be furnished to the contractor after due
servicing.
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e Erection etc. of blowers and blanks and putty, temporary fixtures & ducts
required for conducting air tightness test and GD Test are to be installed.
(Putty to be procured by the contractor).

The above is only a broad breakup of the temporary works. The
engineer at site will make final break up. His decision will be final and
binding by all the parties.

Dismantling of the temporary equipment and piping will be done by the
agency that has erected the equipment. He will also return the equipment to
the stores

2.7.7 Commissioning of the boiler will involve trial run of all the equipment
erected The boiler has to be lighted up for refractory drying, alkali boil out,
acid cleaning/ EDTA cleaning, passivation, preservation, steam blowing
and floating of safety valves. Flushing of all the lines by air, oil or steam as
the case may be, trial run of the boiler, servicing of valves and any other
works incidental to commissioning are to be carried out. Contractor shall
supply manpower round the clock.

2.7.8 It shall be the responsibility of the contractor to preserve the boiler as per
BHEL'’s requirement.

2.7.9 It shall be the responsibility of the contractor to provide various categories
of workers in sufficient numbers along with Supervisors during pre
commissioning, commissioning and post commissioning of equipment and
attending any problem in the equipment erected by the contractor till
handing over. The contractor will provide necessary consumables, T&Ps,
IMTEs etc., and any other assistance required during this period.
Association of BHEL's / Client's staff during above period will not absolve
contractor from above responsibilities.

2.7.10 It shall be specifically noted that the above employees of the contractor
may have to work round the clock along with BHEL Engineers and hence
overtime payment by the contractor to his employees may be involved. The
contractors finally accepted rates should be inclusive of all these factors
also.

2.7.11 In case, any rework is required because of contractor's faulty erection,
which is noticed during pre-commissioning and commissioning, the same
has to be rectified by the contractor at his cost. If any equipment / part is
required to be inspected during pre-commissioning and commissioning, the
contractor will dismantle / open up the equipment / part and reassemble /
redo the work without any extra claim.

2.7.12 During commissioning, opening / closing of valves, changing of gaskets,
Re-alignment of rotating and other equipment, attending to leakage and
adjustments of erected equipment may arise. The finally accepted price
[rates shall also include all such work.

2.7.13 The contractor shall make all necessary arrangements including making of
temporary closures on piping / equipment for carrying out the hydro-static
testing on all piping, equipment covered in the specification at no extra cost.

2.7.14 The valves will have to be checked, cleaned or overhauled in full or in part
before erection, after acid cleaning, steam blowing and during
commissioning as may be necessary.
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2.7.15

2.7.16

2.7.17

2.7.18

2.7.19

2.7.20

2.7.21

2.7.22

2.7.23

In case any defect is noticed during tests, trial runs and commissioning
such as loose components, undue noise or vibration, strain on connected
equipment etc., the contractor shall immediately attend to these defects and
take necessary corrective measures. If any readjustment and re-alignment
are necessary, the contractor at his cost shall do the same as per
Engineer’s instructions including repair, rectification and replacement work.
The parts to be replaced shall be provided by BHEL.

All temporary supports shall be removed in such ways that pipe supports

are not subjected to any sudden load. During hydraulic testing of pipes, all
piping having variable spring type supports shall be held securely in place
by temporary means while constant spring type support hangers shall be
pinned or blocked solid during the test.

The contractor shall carry out cleaning and servicing of valves and valve

actuators prior to pre-commissioning tests and / or trial operations of the
plant. A system for recording of such servicing operations shall be
developed and maintained in a manner acceptable to BHEL Engineer to
ensure that no valves and valve actuators are left un-serviced. Wherever
necessary as required by BHEL Engineer, the contractor shall arrange to
lap / grind valve seats.

Cleaning and servicing of all the filters / strainers, in the system shall be
done by the contractor within the accepted price. All oils and greases to be
filled in the main equipments as first fill and subsequent topping offs will be
furnished by BHEL.

At the time of each inspection, the contractor shall take note of the
decisions/ changes proposed by the Engineer and incorporate the same at
no additional cost.

Hydraulic testing pump for Boiler shall be provided by BHEL free of hire
charges. The testing pump will be issued to the contractor in working
conditions. Installation, electrical connection, erection, testing and
dismantling and returning to BHEL stores, etc, shall be carried out by the
contractor as part of this work without any extra charges. In case any
servicing of the test pump is to be done during the course of the test, the
contractor shall provide the necessary labour for the same and spares will
be arranged by BHEL.

All pressure parts and some of the Low Pressure parts shall be subjected

to hydraulic test as per the Standard / statutory requirements. The
contractor shall make necessary arrangements and other services to carry
out the required tests as per the instructions and directions of the BHEL
Engineers.

Contractor at his cost shall lay all necessary temporary piping, install the
pumps, blanks, valves required for the test, pressure gauges etc. Required
pipes, valves, plates etc., will be given by BHEL. Temporary piping, pumps,
valves, flanges, blanks etc shall be removed by him and returned to BHEL.
All thermo well points are to be seal welded, with plug in position. All
Temperature Element points are to be provided with blanks and welded.
Necessary blanks will be provided by BHEL.

Welding and stress relieving of temporary blanks or suitably fixing
temporary blank flanges with gaskets and fasteners and welding and
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2.7.24

2.7.25

2.7.26

2.7.27

2.7.28

2.7.29

providing suitable deaeration / venting / draining points with valves as per
BHEL Engineer’s instructions, for performing hydro-test of piping and other
equipments is within the scope of work. Gaskets, valves, fasteners will be
provided free of cost by BHEL Contractor shall cut steel blanks from steel
provided within quoted rate. After completion of hydraulic test, welded
blanks shall be cut and removed and weld burrs ground finished and
cavities / scars of cutting weld filled and ground as per BHEL Engineer’s
instructions. Seal welding of thermo-wells and blanks of Temperature
Element are to be removed by grinding only after steam blowing.

The hydraulic testing of the equipment and piping, covered under this
scope of work has to be carried out by the contractor as per instructions of
BHEL Engineer. The contractor shall provide all facilities required for
hydraulic testing. Filling pump of suitable capacity shall be arranged by
BHEL. Before hydraulic test, all the hangers are to be locked by locking
pin/plate or temporary support. After completion of Hydraulic test, these are
to be removed and all hangers are to be readjusted if required, to the
desired valve within quoted valve.

All the above tests shall be repeated till all the equipment satisfy the
requirement of BHEL to their customer. As far as the hydraulic pressure test
is concerned and same shall be conducted to the satisfaction of Boiler
inspector wherever applicable. Any rectifications required shall have to be
done / redone by the contractor at his cost.

Transportation of oil drums from customer's BHEL's stores, filling of
lubricants and filling of oil for flushing and first filling and subsequent
topping up during commissioning and post commissioning is included in the
scope of this contract. The contractor shall have to return all the empty
drums to the customer / BHEL stores. Similarly transport of chemicals for
various pre-commissioning activities / processes mentioned in the above
clauses and returning of remaining and / or the empty containers of the
chemicals to customer / BHEL stores is the responsibility of the contractor.

Replacing / cleaning of filters of the erected equipments and piping system
etc. during pre-commissioning / commissioning stage are within the scope
of work.

Contractor shall lay the temporary pipelines with fittings, accessories and
erection / commission pumps, tanks, valves, fittings, hangers and supports
and other installations as instructed by BHEL, Engineer for the purpose of
chemical cleaning / alkali flushing / steam blowing / steam washing / steam
flushing / water flushing / water washing / oil flushing etc. of piping and
other equipments are in the scope of work. Necessary, materials for this will
be provided by BHEL. Overhauling / cleaning / servicing of valves, pumps,
fittings in temporary system and acid cleaning tanks etc prior to the above
operations / activities will also be carried out by the contractor at his cost.
All the chemicals will be supplied by BHEL free of cost.

Chemical cleaning (Acid cleaning of piping /EDTA cleaning/alkali flushing)
will involve the installation of temporary piping, valves, cutting of some of
the existing valves, placing the rubber, wedges in the valves, gagging of
valves, and installation of temporary tanks for chemical and for mixing.
Necessary temporary access platforms to mixing tank are to be made by
the contractor. The dissolving tank, neutralizing tank etc. required for acid
pickling will have to be fabricated by the contractor with in the quoted rate.
Required materials will be provided by BHEL free of cost. Chemicals for
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chemical cleaning will be provided by BHEL and handling of chemicals &
other consumables and other connected activities has to be carried out by
the contractor at their cost. All other consumable would have to be provided
by the contractor.

Lying of insulation of this temporary piping, tanks are to be carried out by
the contractor within quoted rate, and required insulation materials will be
provided by BHEL. The welding joints in the temporary pipe lines for acid
cleaning and steam blowing are to welded by HP welders only. Required
NDT tests are to carried out for the above joints within quoted as per
customer / BHEL requirement.

Contractor shall lay all necessary electric cables ad switches etc. required
for the hydraulic test and other tests, flushing etc., and maintain the system
till the tests are completed satisfactorily.

Steam blowing lines for Oil piping shall be erected as per the instructions
of BHEL Engineer. Necessary pipes and other items will be supplied by
BHEL free of cost. All arrangements for erection including welding have to
be arranged by the contractor at the rates specifically quoted / accepted for
this work. After completion of steam blowing, all the temporary lines to be
dismantled and restoration of piping to be carried out, within quoted rate.

During steam blowing operations the required manpower shall be arranged
by the contractor as per the instructions of BHEL Engineer within the
guoted rates. The manpower for the above operation may be required
round the clock if necessary. The contractor shall carry out the above
operation as per the instructions of BHEL Engineer within the quoted rates.

During the initial stages of work, trenches for draining water may not be
available for alkali flushing or mass flushing for discharging and draining the
system and piping. Necessary low point drains and temporary piping for this
will have to be erected by contractor from materials provided by BHEL.

After the chemical cleaning has been successfully completed, removing all

temporary piping, fittings of tanks etc. checking all the valves for any
accumulation of foreign materials, welding the valves, pipes which were cut
and cleaning, re-fixing as per BHEL Engineer’s instructions is within the
scope of work/specification.

The contractor as per BHEL requirements will suitably make preservation
of cleaned surfaces.

Contractor may have to replace old/damaged gaskets / packing etc. for
equipments and the same shall be carried out by contractor as per
requirement. Materials will be given by BHEL.

In case any erection defect is detected during various tests / operations
trial runs as detailed above such as loose components undue noises or
vibration strain on connected equipment steam or oil or water leakage etc.
the contractor shall immediately attend these defects and take necessary
corrective measures. The parts to be replaced shall be provided by BHEL
free of cost. If the insulation is to be removed to attend any of the defects
the cost of removal and reapplication of insulation should be borne by the
contractor.

Necessary scaffolding and approaches for conducting the above shall also
be within the scope of the contract.
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2.7.40

2.7.41

2.7.42

2.7.43

2.7.44

2.7.45

2.7.46

2.7.47

2.7.48

The contractor shall carryout any other test as desired by BHEL Engineer
on erected equipment covered under the scope of this contract during
testing, pre-commissioning, commissioning, and operation, to demonstrate
the completion of any part or whole work performed by the contractor.

During this period, though BHEL's and customer’s staff will also be
associated in the work, the contractor’s responsibility is to make available
resources in his scope till such time the commissioned units are taken by
the customer.

Contractor shall cut / open works if needed, as per BHEL engineer’s
instructions during commissioning for inspection, checking and make good
the works after inspection is over. This contingency shall be included within
the quoted value. During commissioning opening of valves, changing of
gaskets, attending to leakages, minor modification / rectification works may
arise. The contractor has to carry out these works at his cost by providing
required manpower in all the three shifts. In case any rework is required
because of contractor's faulty erection and which is noticed during
commissioning the same has to be rectified by the contractor at his cost.

For conducting gas tightness test, it may be required to erect the blowers
and connecting ducts and commission the same for tightness test. It is the
responsibility of the contractor to erect the blowers & dismantle once the
test is over. Contractor shall carry out the work with in the quoted rate and
BHEL will provide blowers and dummies free of cost for conducting the test.

Contractor to provide necessary commissioning assistance from pre-
commissioning state onwards and up to continuous operation of the unit &
handing over to customer. The category of personnel to be as per site
requirement and to meet the various pre-commissioning and commissioning
programmes made to achieve the schedule agreed with customer.

After synchronization, the commissioning activities will continue. It shall be

the responsibility of the contractor to provide manpower including
necessary consumables, hand tools and supervision as part commissioning
assistance for a period of six months or till handing over of sets to
customer, which ever is earlier.

It shall be specifically noted that the contractor may have to work round the
clock during the pre-commissioning, commissioning and post-
commissioning period along with BHEL Engineers. Hence contractor’s
guoted rate shall take into consideration of all expenses that will be incurred
for such arrangement of personnel including engineers/supervisors.

The valves, dampers, actuators etc. will have to be checked cleaned and
overhauled in full or in part before erection, after acid cleaning, steam
blowing and during commissioning as maybe necessary.

Commissioning of the boiler will involve trial runs of all the equipments
erected, lighting up of the boiler for refractory drying, blowing of the steam
lines, floating of safety vales, flushing of all the lines by air, oil or steam as
the case may be, trial run of the fans, Lub. Oil pumps, Mills, servicing of all
equipments like dampers, actuators, valves etc. and any other works
incidental to commissioning. Contractor shall provide required workers
along with supervisors with all the requisite tools round the clock and
material for all these works, which shall form part of the work to be done.
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2.7.49

2.7.50

2.751

During this period though the BHEL's/Clients staff will also be associated
in the work, the contractor’s responsibility will be to arrange required tools,
man and plants till such time the commissioned units are taken over by
BHEL's client.

After floating of safety valves, the commissioning activities and trail
operations will continue upto handing over of the unit. It shall be the
responsibility of the contractor to provide various categories of workers in
sufficient numbers as per the work requirement along with supervisors
including necessary consumable tools etc., during this period. The rate
guoted shall indicate all these contingencies also. The various categories of
workers required for pre-commissioning, commissioning and post-
commissioning activities are as follows:

a. Pipe fitters

b. Millwright Fitters

c. HP& structural welders

d. Riggers

e. Unskilled workers

f. Supervisors

g. Electricians

h. Any other category of workers as may be required.

Further in addition to the above, contractor has to arrange the following
minimum manpower exclusively for assisting BHEL commissioning
engineers during stabilization and trial operation period. This manpower will
be directly controlled by BHEL commissioning engineers.

One Engineer per shift for three shifts.
One supervisor per shift for three shifts
One fitter per shift for three shifts

Two helpers per shift for three shifts

It shall be specifically noted that the above employees of the contractor may
have to work round the clock along with BHEL commissioning Engineers
and hence, overtime, may be involved. The contractor's quoted rate shall
be inclusive of all these factors also.

During commissioning any improvement or rectification due to design
requirement is involved and if the contractor is asked to carry out the job,
they shall be paid at man-day rates. For this purpose, daily labour report
indicating therein nature of work carried out, consumables used, etc. shall
be maintained by contractor, and got signed by BHEL Engineer every day.
It is not obligatory on the part of BHEL to get the works done by the
contractor. They can employ any other agency if they so desire at that time.
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2.7.52

2.7.53

2.7.54

During commissioning any improvement / repair / rework / rectification /
fabrication / modification due to design improvement / requirement is
involved, the same shall be carried out by the contractor promptly and
expeditiously.

Hanger adjustment / re adjustment during erection, before and after
Hydraulic Test, before and after steam blowing, during and after full load
operation, are to be carried out by the contractor within Quoted Rate.

The contractor has to provide required man power assistance during pre-
commissioning and commissioning checks of motor operated valves,
actuators, control valves etc without any extra charges.
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2.8

2.8.1

2.8.2

2.8.3

2.8.4

2.85

2.8.6

2.8.7

2.8.8

2.8.9

Chapter-8 Final Painting

FINAL PAINTING

The scope of work shall also include supply and application of final
painting as required and specified for the components of boiler and its
auxiliaries. Before commencement of final painting contractor has to obtain
written clearance from BHEL/Customer for effective completion of surface
preparation.

Any equipment which has been given the shop coat of primer shall be
carefully examined after its erection in the field and shall be treated with
touch up coat of red oxide primer wherever the shop coat has been
abraded, removed or damaged during transit / erection, or defaced during
welding.

Required paints, thinner other consumable such as wire brush, brush etc
shall have to be arranged by the contractor at their own cost.

In the case of steel fabricated items, raw steel after fabrication has to be
cleaned and subsequent painting to be carried out.

All the exposed metal parts of the equipments including piping,
structures, hangers etc., wherever applicable after installation unless
otherwise specified the surface protected, are to be first painted with at
least one coat of suitable primer and required number of finish coats as
indicated in the Painting Specification in TCC which matches the shop
primer paint used, after thoroughly cleaning the dust, rust, scales, grease
oil, and other foreign materials by wire brushing scrapping and chemical
cleaning and the same being inspected and approved by BHEL engineers
for painting. Afterwards the above parts shall be finished with as per the
instructions of BHEL/Customer official.

Mostly the equipment / items/ components will be supplied with one coat
of primer paint and one coat of finish paint. However during storage and
handling, the same may get peeled off / deteriorate. All such surfaces are to
be thoroughly cleaned and to be touch up painted with suitable approved
primer and finish paint matching with shop paint / approved final colour.
Besides above two coats of approved primer paint is to be applied on all the
bare / unpainted surfaces. The gas cut stubs would require being ground
and rounded.

Paint shall be applied by brushing or by spray painting as per the
instruction of BHEL Engineer. Spray painting gun and compressed air
arrangement ahs to be made by the contractor himself. It shall be ensured
that brush marks are minimum.

Before applying the subsequent coats the thickness of each coat shall be
measured and recorded with BHEL / Customer. The instrument for
checking the thickness of coat is to be procured by the contractor and
should be calibrated after periodical intervals.

Primer & finish paint shall be of reputed paint supplier approved by BHEL.
The quality of the finish paint shall be as per the standards of IS or
equivalent as approved by BHEL / Customer. Paint used shall be stirred
frequently to keep the pigment in suspension. Paint shall be of the ready
mix type in original sealed containers as packed by the paint manufacturer.
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2.8.10

2.8.11

2.8.12

2.8.13

No thinners shall be permitted. Paint manufacturers instructions shall be
followed in method of application, handling, drying time etc.,

The actual colour to be applied shall be approved by the customer before
starting of actual painting work. The scope of painting includes application
of colour bands, lettering the names of the systems equipments; tag Nos of
valves, marking the directions of flow and other data required by BHEL
within the quoted rate.

All surfaces shall be thoroughly cleaned, free from scales, dirt and other
foreign matter. Each coat shall be applied in an even & uniform film free
from lumps, streaks, runs, sags and un coated spots. Each coat (Primer,
intermediate, finish) shall have a minimum thickness of DFT in microns as
per painting specification and the dry film thickness of finish paint shall not
be less than the specified. Necessary instrument for measuring the
thickness of paint applied is to be arranged by the contractor. (Refer
Painting Schedule for Required DFT)

No paint shall be applied when the surface temp is above 55 deg.
Centigrade or below 10 deg. Centigrade, and when the humidity is greater
than 90% to cause condensation on the surface or frost / foggy weather.

The paints are to be purchased from BHEL / Customer approved agencies
only. The tenderers have to keep in mind that paints of reputed makes like
BERGER, ASIAN, SHALIMAR; JENSON & NICHOLSON are only
permitted. Before procurement of paint the contractor has to obtain the
clearance from BHEL authorities. Finish coat paint No of coat and DFT shall
be as indicated in the painting specification enclosed in this tender /
relevant BHEL document/ customer’'s specifications. The painting
specification which is forming part of this tender as in TCC shall be used as
guidelines to be followed.



TECHNICAL CONDITIONS OF CONTRACT (TCC)

ANNEXURE - |IA
KRISHNAPATNAM 2 X 800 MW

WEIGHT SCHEDULEPER UNIT — BOILER, ROTATING EQUIPMENTS

& AUXILIARIES

SUMMARY
WEIGHT

SI.No. DESCRIPTION N MT
1 | STRUCTURES 11846
2 | PRESSURE PARTS 9576

3 | NON-PRESSURE PARTS 7377

4 | ROTATING EQUIPMENTS 1898
TOTAL WT IN MT PER UNIT (Approximately) 30697

Note to weight schedule :

1

6

The weights mentioned above are approximate and liable to vary as per
design consideration. There will be change in PG, weight, description
etc. However payments will be made for the tonnage actually erected at
the quoted rate.

Besides PG/PGMA indicated in the weight schedule, there is likelihood
of addition product groups integral to Boiler and its aux. The quoted rate
shall be applicable for such product groups also.

The erection & dismantling of temporary piping, pumps, tanks, dummy
plates & other miscellaneous equipment etc.. For pre-commissioning
and commissioning activities like hydraulic test, chemical cleaning,
steam blowing, gas tightness test etc. Are covered in this contract and
shall be carried out within the quoted rate.

Imported electrodes/TIG welding wires released under XX992 will be
given by BHEL. All other electrodes are to be supplied by contractor
under his scope.

The Erection of HT MOTORS is covered in this scope of contractor.
However, dry out, testing and commissioning is not in the scope of this
contract.

Acoustic insulation is excluded from this part of work.
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ANNEXURE- IB

KRISHNAPATNAM 2 X 800 MW

BOILER &ROTATING MACHINES WEIGHT SCHEDULE PG WISE

SLNO. PG DESCRIPTION WEIGHT IN
MT
1 4 | SEP.& COLL.VESSELS 90
2 5 | WATER WALL HEADERS 117
3 6 | WATER WALL PANELS 955
4 7 | CIRCULATING SYSTEM 434
5 8 | FURNACE BUCK STAYS 1300
6 9 | SEAL BOXES 9
7 10 | SH HEADERS 336
8 11 | SHCOILS 1370
9 12 | S H COMPONENTS 554
10 15 | RHHEADERS 136
11 16 | RHCOILS 1060
12 17 | RH COMPONENTS 357
13 18 | ROOF SKIN CASING 45
14 19 | ECONOMISER 2040
15 20 | SOOT BLOWERS 168
16 21 | SOOT BLOWER PIPING 50
17 24 | FINE FITTING 722
18 28 | MAN HOLES AND MOUNTINGS 15
19 30 | ENCLOSURES 267
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20 35 | MAIN BOILER STRUCTURES 6570
21 36 | GALLERIES & STRUCTURES 3400
22 38 | INTER CONNECTING PLATFORMS 1164
23 39 | EXTERNAL STRUCTURES 712.2
24 41 | OIL BURNERS AND SCANNERS 4.5
25 42 | FUEL OIL SYSTEM 141.5
26 43 | IGNITOR AND SCANNER AIR SYSTEM 97
27 45 | WIND BOX 241
28 47 | COAL PIPES 534
29 48 | DUCTS (BOILER) 5198
30 50 | STEAM COIL AIR PRE-HEATERS 12
31 55 | FD & PA FANS 312.1
32 56 | SEAL AIR & ID FANS 13
33 57 | DAMPERS & ACTUATORS 633.55
34 61 | MILLS 1379
35 65 | GRAVIMETRIC FEEDER 59
36 67 | RAW COAL GATE & SPOUT ASSEMBLY 79
T ST | S RS UREPARTS
38 99 | EQUIPMENT HANDLING SYSTEM 66
39 HT Motors 56

TOTAL WEIGHT IN METRIC TONS PER UNIT 30696.9

(APPROXIMATE )
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ANNEXURE-1C PGMA WISE WEIGHT SCHEDULE

STRUCTURES: PG-35,36,388&39

PG | MA PGMA Description Weight(kg)

35 | 010 | Foundation Materials 32500
35 | 111 | Main Columns Left 1s 596700
35 | 112 | Main Columns Lert 2n 235000
35 | 121 | Maincolumns Right 1s 596700
35 | 122 | Main Columns Right 2 271000
35 | 130 | Main Columns Middle 361700
35 | 140 | Auxiliary Columns-Le 244100
35 | 150 | Auxiliary Columns-Ri 244100
35 | 190 | Girder Pin Connectio 28400
35 | 211 | Ceiling Structuremai 399100
35 | 212 | Ceiling Structuremai 249500
35 | 213 | Ceil Struct -Cross W 245400
35 | 214 | Ceil Struct -Cross W 133800
35 | 221 | Ceiling Structure Ro 70700
35 | 222 | Ceiling Structure Ro 53300
35 | 231 | Ceiling Structure Ho 44300
35 | 232 | Ceiling Structure Ho 25900
35 | 311 | Horizontal Bracing | 33500
35 | 312 | Horiz Bracing li Pas 22200
35 | 321 | Horiz Bracing | Pass 44300
35 | 322 | Horiz Bracing li Pas 16300
35 | 331 | Horiz Bracing | Pass 36900
35 | 332 | Horiz Bracing li Pas 40600
35 | 341 | Horiz Bracing | Pass 32200
35 | 342 | Horiz Bracing li Pas 70500
35 | 351 | Horiz Bracing | Pass 59300
35 | 352 | Horiz Bracing li Pas 32500
35 | 361 | Horiz Bracing | Pass 51500
35 | 362 | Horiz Bracing li Pas 32200
35 | 381 | Land Platform Lower 104300
35 | 382 | Land Platform Middle 56700
35 | 383 | Land Platform Upper 75700
35 | 390 | Platform At Drum Flo 108000
35 | 441 | Horizontal Beams-Low 126500
35 | 442 | Horizontal Beams Mid 90400
35 | 443 | Horizontal Beams-Upp 121100
35 | 451 | Horizontal Beams - L 109000
35 | 452 | Horizontal Beams - M 99400
35 | 453 | Horizontal Beams - U 74100
35 | 511 | Front Bracing-Lower 53500
35 | 512 | Front Bracing Middle 38900
35 | 513 | Front Bracing-Upper 26500
35 | 521 | Side Bracing-Lower 173400
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35 | 522 | Side Bracing Middle 95100
35 | 523 | Side Bracing-Upper 80500
35 | 531 | Rear Bracing-Lower 113400
35 | 532 | Rear Bracing- Middle 63800
35 | 533 | Rear Bracing-Upper 97400
35 | 700 | Hsfg Fasteners For P 38100
35 | 811 | Floor Grills And Gua 343500
35 | 821 | Stairs - Lower 18000
35 | 822 | Stairs - Middle 13400
35 | 823 | Stairs - Upper 12400
35 | 851 | Hand Rails And Posts 43200
35 | 993 | Consumablesanderecti 47600
35 | 995 | Chute Pipe And Ladde 41900

TOTAL WEIGHT OF PG-35 6570000
36 | 110 | Columns Near Air Pre 219700
36 | 130 | Middle Columns In Bo 104400
36 | 150 | Beamsandbracings Nea 158700
36 | 311 | Main Floor | Mbl 1st 45200
36 | 312 | Main Floor | Mbl 2nd 49400
36 | 313 | Non-Mbl Floor Betwee 43900
36 | 314 | Non-Mbl Floor Betwee 23500
36 | 315 | Non-Mbl Floor Betwee 30700
36 | 316 | Non-Mbl Floor Betwee 42700
36 | 321 | Main Floor li Mbl Is 97700
36 | 322 | Main Floor li Mbl 2n 37100
36 | 323 | Non-Mbl Floor Betwee 47600
36 | 324 | Non-Mbl Floor Betwee 41300
36 | 325 | Non-Mbl Floor Betwee 77100
36 | 326 | Non-Mbl Floor Betwee 50800
36 | 327 | Non-Mbl Floor Betwee 101300
36 | 331 | Main Floor lii Mbl 1 33600
36 | 332 | Main Floor lii Mbl 2 109800
36 | 333 | Non-Mbl Floor Betwee 47000
36 | 334 | Non-Mbl Floor Betwee 36700
36 | 335 | Non-Mbl Floor Betwee 58600
36 | 341 | Main Floor Iv Mbl 1s 56800
36 | 342 | Main Floor Iv Mbl 2n 17100
36 | 343 | Non-Mbl Floor Betwee 23200
36 | 344 | Non-Mbl Floor Betwee 27500
36 | 345 | Non-Mbl Floor Betwee 80600
36 | 346 | Non-Mbl Floor Betwee 18900
36 | 347 | Non-Mbl Floor Betwee 23200
36 | 348 | Non-Mbl Floor Betwee 96400
36 | 351 | Main Floor V Mbl Ist 22000
36 | 352 | Main Floor V Mbl li 8600
36 | 353 | Non-Mbl Floor Betwee 57400
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36 | 354 | Non-Mbl Floor Betwee 26900
36 | 355 | Non-Mbl Floor Betwee 37900
36 | 361 | Main Floor Vi Mbl 1s 34200
36 | 362 | Main Floor Vi Mbl 2n 23200
36 | 363 | Non_Mbl Floor Above 25000
36 | 391 | Miscellaneous Platfo 89100
36 | 392 | Miscellaneous Platfo 93400
36 | 393 | Miscellaneous Platfo 79400
36 | 394 | Miscellaneous Platfo 24400
36 | 395 | Miscellaneous Platfo 11000
36 | 610 | Boiler Roof Structur 116500
36 | 611 | Boiler Roof Sheeting 26900
36 | 613 | Rain Water Pipes And 29300
36 | 620 | Boiler Side Cladding 85500
36 | 621 | Boiler Side Cladding 22000
36 | 740 | Posts And Hangers 81800
36 | 811 | Floorgrillsandguardp 97300
36 | 812 | Floorgrillsandguardp 183100
36 | 813 | Floorgrillsandguardp 183100
36 | 814 | Floorgrillsandguardp 104900
36 | 820 | Stairs And Ladders 37200
36 | 851 | Handrails And Posts 19200
36 | 852 | Handrails And Posts 19200
36 | 853 | Handrails And Posts 61000
TOTAL WEIGHT OF PG-36 3400000

38 | 210 | Inter Conn Platforms 76000
38 | 299 | Mill Handling Monora 181600
38 | 310 | Conn Platforms To Mi 35300
38 | 410 | Mill Maintanance Pla 262300
38 | 510 | Lift Beams And Braci 157200
38 | 610 | Elevator Cladding St 113900
38 | 611 | Elevator Cladding Sh 58300
38 | 710 | Lift Machine Room De 105200
38 | 810 | Floorgrills And Guar 153600
38 | 820 | Stairs And Ladders 7200
38 | 850 | Hand Rails And Hand 13400
TOTAL WEIGHT OF PG-38 1164000

39 | 101 | Columns Frames Before ESP - Left 187900
39 | 102 | Columns Frames Before ESP - Right 451000
39 | 301 | Struc and Platform For Fans 12200
39 | 302 | Struc for Motor Hood Covering 12200
39 | 304 | Fan Handling Structu 28200
39 | 305 | Fan Handling Structu 20700
TOTAL WEIGHT OF PG-39 712200

TOTAL WEIGHT OF PG-35,36,38&39 11846200
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TOTAL WEIGHT OF STRUCTURES:11846 MT
ANNEXURE- 1D PGMA WISE WEIGHT SCHEDULE
PRESSURE PARTS:PG-
04,05,06,07,08,09,10,11,12,15,16,17,18,19,20,21,24,97

PG | MA | PGMA Description Weight(kg)
04 146 | Supp. for collecting 10000
04 321 | Sep Vessels With In 30000
04 323 | Coll Vessels With 50000
04 988 | Commg spares-Support 100
TOTAL WEIGHT OF PG-4 90100
05 137 | Inlet Front Lower Ww 16000
05 147 | Inlet Rear Lower Ww 16000
05 155 | Inlet Side Lower Ww 10000
05 227 | Waterwall Rear Hange 10000
05 231 | Outlet Front Upper W 10000
05 251 | Outlet Side Upper Ww 17000
05 327 | Rear Intermediate Ha 10000
05 331 | Fbhe Evap Inlet Head 10000
05 351 | Fbhe Evap Right Wall 18000
TOTAL WEIGHT OF PG-5 117000
06 400 | Unclassified Burner 80000
06 500 | Burner Panels With A 20000
06 731 | Front Upper Ww Pnl + 120000
06 734 | Front Intermediate W 85000
06 737 | Front Ww Lower Panel 70000
06 741 | Rear Upper Ww Pnl + 70000
06 744 | Rear Intermediate Ww 100000
06 747 | Rear Lower Ww Pnl + 70000
06 751 | Side Upper Ww Pnl + 150000
06 753 | Side Intermediate Ww 150000
06 755 | Side Lower Ww Pnl + 40000
TOTAL WEIGHT OF PG-6 955000
07 102 | Downcomer Piping-Con 70000
07 108 | Down Comer Piping Up 10000
07 215 | Relief Tubes From Si 40000
07 216 | Relief Tubes From Re 30000
07 218 | Relief Tubes From Fr 30000
07 223 | Furnace Screen Tubes 40000
07 225 | Furnace Rear Hanger 20000
07 231 | Lower Corner Transit 10000
07 232 | Upper Corner Transit 12000
07 402 | Ww Front Header Susp 8000
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07 403 | Ww Side Header Suspe 10000
07 404 | Ww Hanger Header Sus 10000
07 405 | Ww Screen Header Sus 10000
07 | 406 | Furnace Inter Header 4000
07 407 | Furnace Interheader 4000
07 408 | Furnace Interm Heade 8000
07 409 | Furnace Wall Suppor 20000
07 410 | Downcomer Suspension 10000
07 411 | Module Supports&Susp 25000
07 412 | Support-Dc&Disch Pip 25000
07 420 | Downcomer Guides 8000
07 431 | Riser Tube Support 10000
07 500 | Misc Components - Pr 10000
07 601 | Pressure Seals 5000
07 991 | Indegenous Electrode 100
07 992 | Imported Electrodes 100
07 993 | Consumables & Erecti 5000
TOTAL WEIGHT OF PG-7 434200

08 001 | Furnace Upper Buckst 141200
08 003 | Furnace Upp.Inter Bu 225800
08 006 | Furnace Inter.Buckst 174400
08 007 | Furnace Lower Buckst 156100
08 111 | Furnace Rear Arch Bu 73200
08 380 | Furnace Bottom Suppo 91300
08 382 | Furnace Bottom Suppo 91300
08 400 | Furnace Guide 12800
08 501 | Furnace Backpassbuck 148300
08 503 | Furnace Back Pass Bu 170900
08 901 | Furnace Key Buckstay 8800
08 907 | Furnace Key Buckstay 3900
08 910 | Ex.Movement Measurem 2000
TOTAL WEIGHT OF PG-8 1300000

09 001 | Seal Boxes For Furna 5000
09 002 | Seal Boxes For Instr 2000
09 003 | Material For Instrum 2000
TOTAL WEIGHT OF PG-9 9000

10 | 174 | Vertical Spaced Sh C 30000
10 178 | Vertical Platen Sh 1 27000
10 182 | Sh Rear Wall Inlet H 25000
10 183 | Sh Frontwall Inlet 26000
10 184 | Sh Extended Side Wal 15000
10 185 | Sh Rear Roof Inlet H 20000
10 191 | Sh Radiant Wall Roof 10000
10 274 | Vertical Spaced Sh C 50000
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10 278 | Vertical Platen Sh O 32000
10 283 | Sh Frontwall Outlet 25000
10 284 | Sh Extended Side Wal 15000
10 285 | Front Wall Sh Outlet 35000
10 291 | Sh Radiant Wall Roof 26000
TOTAL WEIGHT OF PG-10 336000

11 074 | Sh Vert Spcd Front C 300000
11 078 | Sh Verticll Platen C 160000
11 374 | Sh Vertical Spaced C 300000
11 378 | Sh Vertical Platen C 160000
11 606 | Sh Front Upper Panel 25000
11 608 | Sh Front Lower Panel 25000
11 684 | Sh Extended Side Wal 25000
11 694 | S.H.Extended Bottom 15000
11 716 | Sh Rear Upper Pnl + 16000
11 717 | Sh Rear Inter Pnl + 16000
11 718 | Sh Rear Lower Pnl + 18000
11 767 | Sh Stm Cool Side Wal 25000
11 768 | Sh Stm Cool Side Wal 25000
11 769 | Sh Stm Cool Side Wal 25000
11 787 | Sh Rear Roof Panel + 25000
11 791 | Sh Radiant Wall Roof 30000
11 916 | Sh Stm Cool Rear Wal 16000
11 917 | Sh Stm Cool Reor Wal 16000
11 918 | Sh Stm Cool Rear Wal 18000
11 967 | Sh Stm Cool Side Wal 25000
11 968 | Sh Stm Cool Side Wal 25000
11 969 | Sh Stm Cool Side Wal 25000
11 987 | Sh Stm Cool Rear Roo 25000
11 991 | Sh Radiant Roof Pane 30000
TOTAL WEIGHT OF PG-11 1370000

12 178 | Sh Vertical Platen | 30000
12 | 184 | Roof Inlet Sh Pipes 40000
12 187 | Sh Inlet Rear Roof P 25000
12 803 | Sh Steam Cooled Spac 10000
12 805 | Super Heater Hanger 40000
12 850 | Sh Conn Pipes-Satura 30000
12 852 | Sh Desh Links 40000
12 900 | Sh Desh 7000
12 903 | 5h Miscl Components 125000
12 906 | Sh Suprts For Lines 30000
12 914 | Suspension Of Sh Rad 8000
12 917 | Suspension Of Radian 8000
12 924 | Suspension Of Sh Bac 40000
12 927 | Suspension Of Rear R 6000
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12 928 | Suspension Of Sh Rea 20000
12 944 | Suspension Of Sh Pla 6000
12 948 | Suspension Of Vertic 50000
12 954 | Suspension Of Vertic 6000
12 968 | Suspension Of Platen 30000
12 991 | Indegenous Electrode 100
12 992 | Imported Electrodes 100
12 993 | Consumables & Erecti 3000
TOTAL WEIGHT OF PG-12 554200

15 136 | Ltrh Inlet Header 10000
15 177 | Rh Vertical Spaced R 36000
15 236 | Ltrh Outlet Header 40000
15 279 | Rh Vertical Platen F 50000
TOTAL WEIGHT OF PG-15 136000

16 079 | Rh Ver Platen Front 125000
16 235 | Rh Hor Spaced Coil 270000
16 236 | Rh Hor Spaced Upper 270000
16 238 | Htrh Coil 270000
16 379 | Rh Ver Platen Front 125000
TOTAL WEIGHT OF PG-16 1060000

17 174 | Rh Vertical Spaced | 85000
17 776 | Rh Ver Spaced Centre 150000
17 903 | Rh Miscellaneous Com 2000
17 904 | Rh Hdr Suprts & Susp 30000
17 | 906 | Rh Suprts For Lines 30000
17 919 | Rh Front Suspension 30000
17 929 | Rh Rear Suspension 30000
17 991 | Indegenous Electrode 100
17 | 992 | Rh Site Electrodes | 100
TOTAL WEIGHT OF PG-17 357200

18 002 | First Pass Roof Skin 20000
18 003 | Second Pass Roof Sk9 10000
18 010 | Pr Pts Attachmnts In 10000
18 020 | Vibration Snubbers 5000
TOTAL WEIGHT OF PG-18 45000

19 701 | Inlet Eco Headers 40000
19 702 | Outlet Eco Headers 35000
19 753 | Headers Of Rear In 10000
19 763 | Headers Of Front In 10000
19 783 | Headers Of Centre In 10000
19 793 | Headers Of Centre In 10000
19 802 | Eco Hanger Tubes 150000
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19 814 | Economisercoil Assy 350000
19 824 | Economiser Coil Assy 350000
19 850 | Eco Feed Pipe 40000
19 851 | Eco Links To Drum 170000
19 | 852 | Hp Economiser-I To E 50000
19 903 | Eco. Miscellaneous C 5000
19 904 | Eco Suprts & Suspens 50000
19 905 | Eco Suprts & Suspens 10000
19 906 | Eco Suprts For Lines 30000
19 907 | Eco Supports/Feed Pi 20000
19 914 | Econ-Miser Coil Assy 350000
19 924 | Economiser Coil Assy 350000
19 991 | Indegenous Electrode 100
19 992 | Imported Electrodes 100
TOTAL WEIGHT OF PG-19 2040200

21 600 | Soot Blower Piping A 26000
21 601 | Sootblower Piping Su 16000
21 700 | Bulked Bps Component 2865
21 800 | Sb Valves (Bhel) 3000
21 825 | Sb Valves (Sub Deliv 2000
21 850 | Soot Blower Safety V 60
21 992 | Imported Electrodes 75
TOTAL WEIGHT OF PG-21 50000

24 316 | Rh Desh 10000
24 350 | Boiler Filling Pipin 3500
24 351 | Hangers And Supports 900
24 700 | Bulked Bps Component 1200
24 800 | Boiler Trim Piping 105350
24 801 | Supports For Trim Pi 29950
24 805 | Link To Boiler Recir 80563
24 806 | Mixing Vessel 11659
24 807 | Recircu Pump Suction 41574
24 808 | Recircu Pump Dischar 37381
24 809 | Boilr Recircu Link F 21217
24 810 | H And S For Startup 13000
24 815 | Desuperheater Pipes 9113
24 820 | Exhaust Pipe For Saf 60375
24 825 | Silencer Supports 36663
24 835 | Startup Vent Diffuse 4563
24 840 | Sample Cooler And Su 1144
24 855 | Recirculating Pumb C 40313
24 860 | Valves (Bhel) 85613
24 864 | Valves Sub_Delivery 3588
24 865 | Valves Subdelivery 5200
24 866 | Valves For Boiler Pi 1250
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24 867 | Valves For Startup R 6250
24 874 | Cooler Strainer As 1000
24 875 | Headers For Trim Pip 3625
24 880 | Safety Valves 4000
24 881 | Safety Valves And Er 1250
24 882 | Safety Values Sub_De 1200
24 885 | Silencers 87250
24 886 | Silencers - Sd 12500
24 950 | Special Tools 225
24 955 | Lapping Tools For Sv 150
24 960 | Lapping Tools For Co 50
24 992 | Imported Electrodes 88
24 993 | Consumables & Erecti 31
24 994 | Name Plates 388
TOTAL WEIGHT OF PG-24 722123

97 | 297 | Mtm Clamps And Pads 50
TOTAL WEIGHT OF PG-97 50

TOTAL WEIGHT OF PGs 04-12,15-19,21,24,97 9576073

TOTAL WEIGHT OF PRESSURE PARTS:9576 MT

ANNEXURE-1E PGMA WISE WEIGHT SCHEDULE

NON PRESSURE PARTS: PG-20,28,30,41,42,43,45,48,50,57&99

PG MA | PGMA Description Weight(kg)
20 | 51 | Long Retractable Soo 144475
20 054 | Wall Box Non Pressur 3220
20 201 | Wall Deslagger Rw5e 15360
20 204 | Wall Box Non Pressur 1900
20 794 | Wall Box Non 7ressur 70
20 962 | Temp Probe Duplex Wi 2800
20 988 | Sdot Blower Commissi 8
20 998 | Special Tools For So 7
TOTAL WEIGHT OF PG-20 167840
28 220 | Doors 14000
28 700 | Bps Fasteners 1000
TOTAL WEIGHT OF PG-28 15000
30 103 | Seal Plate Assy 5500
30 105 | Furnace Bottom Enclo 12000
30 211 | Furnace Rear Arch En 8500
30 212 | Furnace Extd Side Bo 6500
30 215 | Main Boiler 20000
30 219 | Vertical Roof Enclos 85000
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30 220 | Deck Support And Sea 90000
30 223 | Gas Distribution Baf 4500
30 235 | Enclosure Support St 35000

TOTAL WEIGHT OF PG-30 267000
41 350 | Air Cooled Oil Gun A 1800
41 390 | Oil Gun Vice Assy An 1800
41 500 | High Energy Arc Igni 900

TOTAL WEIGHT OF PG-41 4500
42 001 | Pneumatic Fittings 600
42 002 | Steam Blow Materials 2000
42 005 | Instrument Fittings 500
42 010 | Lfo Pump Set 5000
42 020 | Hfo Pump Set 15000
42 030 | Hfo Heater Set 47000
42 046 | Drain Oil Pump-Motor 1000
42 065 | Drain Qil Tank 8000
42 070 | Burner Station Skid 7200
42 120 | Piping, Pump House-F 20000
42 128 | Piping,Pump House St 600
42 152 | Piping,Opr'G Floor L 2000
42 153 | Piping,Opr'G Floor H 8000
42 154 | Piping,Opr'G Floor D 3000
42 157 | Piping,Opr'G Floor A 2500
42 158 | Piping,Opr'G Floor S 4500
42 200 | Subdelivery Fuel Oil 2000
42 300 | Bhel Valve F.O. Syst 6000
42 358 | Bhel Valve,Opr'G Flo 2000
42 700 | Bps Fasteners 3000
42 800 | Electric Tracer,Fuel 1500
42 992 | Imported Electrodes 100

TOTAL WEIGHT OF PG-42 141500
43 004 | Assy Comp Scanner & 2800
43 005 | Assy Comp Mill Seal 28250
43 104 | M/C Comp Scanner & G 19500
43 105 | M/C Comp Mill Seal A 36000
43 200 | Subdel,Ignitor&Scann 10000

TOTAL WEIGHT OF PG-43 96550
45 321 | Wind Box Support 32 12000
45 325 | Windbox For One And 100000
45 326 | Windbox For Two And 101000
45 804 | Wind Box Assy 28000

TOTAL WEIGHT OF PG-45 241000
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47 221 | Fuel Piping Supports 60000
47 223 | Pipe Couplings,Orifi 24300
47 229 | St Pipes,Shop Bends 450000

TOTAL WEIGHT OF PG-47 534300
48 012 | Rect Duct BetF.D F 226000
48 014 | Expn Piecesbet F.D F 13000
48 015 | Supportsetcbet F.D F 25000
48 019 | Foundation Materials 7000
48 022 | Rect Duct Sec.Air | 24000
48 32 | Rect Duct A.H Bypas 60000
48 112 | Rect Ducts PriFan T 195000
48 114 | Expn Piecespri Fan T 15000
48 115 | SupportsetcpriFan T 32000
48 132 | Rect Duct Pri Air F 127000
48 141 | Seal Air Hag And Id 17000
48 142 | Rect Duct Coldairbu 140000
48 144 | Expn Piecescoldairbu 12000
48 145 | Supportsetccoldairbu 17000
48 152 | Rect Duct Pri Air F 11000
48 200 | Instrument Tappings 15000
48 202 | Rect Ductsairheater 251000
48 204 | Expn Piecesairheater 23000
48 205 | Supportsetcairheater 46000
48 207 | Flowmeters For Secon 42000
48 212 | Wind Box Connecting 44000
48 214 | Expn Pieceswindbox C 23000
48 222 | Rect Duct-Airheater 142000
48 224 | Expn Piecesairheater 17000
48 225 | Supports For Hot P.A 21000
48 232 | Rect Ducts Hot Air B 90000
48 234 | Expn Pieceshot Air B 12000
48 235 | Support Hot Air Bus 41000
48 382 | Rect Duct Economise 224000
48 384 | Expn Pieceseconomise 41000
48 385 | Supportsetceconomise 42000
48 386 | Duct Below Divertor 466000
48 432 | Rect Duct Airheater 186000
48 434 | Expn Piecesairheater 10000
48 435 | Supportsetcairheater 30000
48 462 | Rect Duct Boiler Ou 455000
48 464 | Expn Piecesboiler Ou 44000
48 465 | Bof To Ep Ducting Su 26000
48 662 | Rect Duct Hot Air B 94000
48 664 | Expn Pieceshot Air B 22000
48 665 | Supports For Hot Pa 23000
48 667 | Venturi-Primary Air 26000
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48 700 | Bulked Bps Component 17000
48 891 | Primary Air Pre Heat 600000
48 892 | Secondary Air Pre He 1200000
48 993 | Erection Materials 4000
TOTAL WEIGHT OF PG-48 5198000
50 | 510 | SCAPH 12000
TOTAL WEIGHT OF PG-50 12000
57 010 | GATE FAN OUTLET 40000
57 013 | DAMPERS BET FD FAN & A 33500
57 033 | SASCAPH INLET DAMPER 72000
57 110 | GUILLOTENE GATE PA FAN 40000
57 113 | DAMPERS BETWEEN PAFAN 17000
57 133 | SEAL AIR HAG AND ID FA 36000
57141 | 141 | DAMPER COLD AIR BUS(TE 15000
57 143 | COLD AIRGATE, AIRBUS T 6500
57 160 | DAMP APH TO WINDBOX DU 28000
57 203 | LINKAGES FOR DAMPERS 37600
57 209 | DAMP APH PRIMARY SIDE 15000
57 223 | GUILLOTENE GATE DUCT T 44250
57 383 | FLUE GAS SAH INLET DAM 120000
57 433 | DAMPER APH BOILER OUTL 35000
57 460 | GUILLOTENE GATE EP INL 86000
57 663 | DAMPER HOT AIR BUS TO 7600
57 988 | G&D COMMISSIONING SP 100
TOTAL WEIGHT OF PG-57 633550
99 100 | Fan Handling Equipme 30000
99 300 | Cir.Pump,Feed Pump,H 9000
99 400 | Airheater,Steamcoil 9000
99 502 | Pre.Parts Handling E 8000
99 514 | Furnace Cradle 4 Wal 7500
99 600 | Fo System Handling E 2000
TOTAL WEIGHT OF PG-99 65500
TOTAL WEIGHT OF PGs

20,28,30,41,42,43,45,47,48,50,57&99 7376740

TOTAL WEIGHT OF NON PRESSURE PARTS-7377 MT

ANNEXURE- 1F PGMA WISE WEIGHT SCHEDULE

ROTATING EQUIPMENTS

PG | MA | PGMA Description Weight(kg)
55 | 011 | FD FAN FOUNDATION MATL 2500
55 | 017 | FD FAN C&I ITEMS 100
55 | 021 | ID FAN FOUNDATION MATL 2500




12.

13.

14.

15.

TECHNICAL CONDITIONS OF CONTRACT (TCC)

BHEL reserves the right to cancel Reverse Auction (RA) without assigning
any reasons and resort to considering the sealed bids submitted by
vendor for processing and finalizing the tender.

Any variation between the on-line bid value and signed document will be
considered as sabotaging the tender process and will invite
disqualification of vender to conduct business with BHEL as per prevailing
procedure.

In case BHEL decides not to go for Reverse auction procedure for this
tender enquiry, the price bids and price impacts, if any already submitted
and available with BHEL shall be opened as per BHEL standard practice.
Bids given by the bidders during the reverse auction process will be taken
as an offer to execute the work. Bids once made by the bidder, cannot be
cancelled/withdrawn and bidders shall be bound to execute the work as
mentioned above at the final bid price. BHEL shall take appropriate action
as the lowest bidder do not execute the contract as per the rates quoted

by him.
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ANNEXURE-V
SALIENT FEATURES OF THE BOILER

SALIENT DESIGN FEATURES OF THE BOILER PROPOSED
&

GENERAL DESCRIPTION OF STEAM GENERATOR AND AUXILIARIES
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SALIENT DESIGN FEATURES OF THE BOILER PROPOSED

Once Through sliding pressure supercritical boiler
Spiral wall evaporator

Conventional Two-pass

Radiant reheat

Balanced draft

Low load start-up system upto 40%BMCR load.
Tilting Tangential burners

Side mill layout, cold PA system

Two axial reaction FD fans

Two axial reaction PA fans

Two axial reaction ID fans

Two regenerative Tri-sector air heaters

Six vertical spindle bowl mills

Six gravimetric feeders (Microprocessor Based control)

ESP with 50 mg/Nm3 outlet dust emission (with all fields in service)
Micro-processor based BMS, SADC and SB controls.
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GENERAL DESCRIPTION OF STEAM GENERATOR AND AUXILIARIES
INTRODUCTION

The boiler is of sliding pressure supercritical, once-through type, utilizing a
Tangential Firing System for NOyx control. It is designed for single reheat,
variable pressure operation, with balanced draft furnace conditions. The unit
is capable of firing the range of pulverized coals specified in Section-| -
“Design Parameters”.

The once-through system is characterized by its unique arrangement of the
evaporator sections in the flow system and by the water separator that is
placed at the end of the evaporator sections. In a once-through system, the
water and steam flow only once through the evaporator circuit and no
recirculation is employed. At the outlet of the evaporator walls, or waterwalls,
the steam produced is slightly superheated. In the load range between the
minimum once-through load and the maximum load, the medium is always in
a superheated condition and the water separator operates in a dry mode.

The gas side heat transfer parameters of a once-through system are the
same whether the steam conditions are subcritical or supercritical. Therefore,
experience gained in subcritical boilers can be fully utilized for supercritical
boilers.

The advantage of the once-through system is that there is no fixed point at
which the waterwall system ends and the superheater system starts. This
system can operate with a very wide range of fuels and at different states of
furnace cleanliness.

Below the minimum once-through load, approximately 40% BMCR, the flow in
the water walls is kept above a minimum constant value. At low loads, a
mixture of water and steam leaves the waterwalls and the water separator
operates in a wet condition.

Care has been taken in the location of the water separators to ensure a
smooth transition from the recirculating waterwall flow mode to the once-
through flow mode. In addition, no significant steam temperature excursions
occur atthe  superheater outlet.

Sliding pressure supercritical once-through boilers have water
separators integrated into their circuits. Above minimum loads, the
separator is only a transit element. Below minimum once-through load,
it performs its separation function.

During start-up and low load, the steam water mixture is separated in the
separator with steam going to the superheaters and water to the start up
system. Above the minimum once-through load, the mass flow rate in the
water walls is large enough to cool the water wall tubes adequately, so that
the start up system is no longer needed in operation.

Furnace

The boiler is a two-pass design of gas-tight welded-wall design. The boiler is
of dry bottom type with spiral tubes enclosing the furnace from the coutant
bottom to the approximate elevation of the nose arch. Vertical tubes form the
remainder of the furnace enclosure as shown in figure below.
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Figure - Furnace Design

The complex properties of coal and its ash have a major impact upon the design of
the unit. The coal and ash must be carefully analyzed, correctly interpreted, and
appropriately applied to the design. It is the nature of the coal to be fired that
ultimately determines the configuration and size of the furnace and the boiler. The
combustibility of the coal, the ash content and the ash chemistry determine the
slagging and fouling properties.

The furnace dimensions and firing system arrangement must reflect the resulting fuel
ash slagging characteristics. While the ignition of coal particles and complete
combustion must be achieved, sufficient radiant surfaces must be provided within the
furnace to lower the gas temperature at the inlet to the convection heating surfaces
to a level that eliminates sticky deposit on these surfaces.

Economisers

Economizers help to improve boiler efficiency by extracting heat from flue gases
discharged from the final reheater section of a radiant-reheat unit. Heat is
transferred to the feedwater, which enters at a temperature appreciably lower than
that of saturated steam. Economizers are arranged for downward flow of gas and
upward flow of water.

Feed water and/or recirculated water enter from a lower header and flows through
horizontal tubing comprising the heating surface. Return bends at the ends of the
tubing provide continuous tube elements, whose upper ends connect to headers.
This header is connected to the lower waterwall headers through connecting links.
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Designing the economizer for counter flow of gas and water results in maximum log
mean-temperature difference for heat transfer. Upward flow of water helps avoid
water hammer, which may occur under the some operating conditions. The proposed
economizer is an in-line, bare tube arrangement.

Superheater and Reheater

The superheater and reheater design depends on the specific duty to be performed.
For relatively low final outlet temperatures, superheaters solely of the convection-
type are generally used. For higher final temperatures, surface requirements are
larger and, of necessity, superheater elements are located in high gas-temperature
zones. Wide-spaced platen superheaters or reheaters of the radiant type are then
used as a standard boiler designs.

Convection sections are usually arranged for essentially pure counter flow of steam
and gas, with steam entering at the bottom and leaving at the top of the pass, while
gas flow is opposite. This arrangement allows a maximum log mean-temperature
difference (LMTD) between the two media and minimizes the heating surface in the
primary sections.

From the outlet headers of the vertical water walls, the fluid is led to a water
separator. After the water separator, the steam flows to the steam-cooled roof. The
subsequent steam path is through the back pass walls, primary superheat platen
(located in front of the furnace nose), desuperheater, and finally through the finishing
superheater which is located in the horizontal pass. All superheater surface is
located on a wide pitch so that any ash deposits which may form on the elements
can be easily removed.

The inlet to the reheater is in the rear pass of the boiler. Reheat steam passes
through the horizontal sections in the rear pass, through the pendant at the inlet of
the backpass and then to the reheater finish platens located in the horizontal pass
(located between platen SH and final SH). The arrangement of SH, RH, Economiser
are as shown in the General Arrangement Drawings enclosed with this offer.
Superheater and Reheater Desuperheater

A superheater desuperheater is located between superheater platen and finishing
section. A reheater desuperheater is provided between horizontal RH and final RH
used for emergency and upset conditions. These desuperheaters, including the
necessary spray-type internals, are supplied and used to control final steam
temperatures over varying loads and fuels.

Steam Temperature Control

For both the fuel and auxiliary air in the Tangential Firing system, vertically-adjusted
nozzle tips are designed within the windbox to direct the air and fuel up or down (x
30 degrees). Simple lever arms within the windbox control the adjustable air and fuel
nozzle tips, and all are driven by a single pneumatic drive outside the windbox. This
mechanism gives Tangential-Firing the unique and significant capability of raising or
lowering the flame pattern within the furnace. When tilted down, more radiant heat is
absorbed in the furnace and the gas temperature available to the superheater and
reheater is reduced. When tilted up, the reverse occurs.

The unique tilting feature of Tangential-Firing gives the operator the ability to control
superheater and reheat steam temperature with the firing equipment (firing rate for
SH, tilt position for RH) and use desuperheater spray water for trim or precision
control. By this technique, desuperheater spray water is minimized, resulting in
significant gains in turbine heat rate.
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The amount of desuperheat spray water can be kept at minimal values over a wide
range of furnace conditions and loads by placing the tilts in a mode that automatically
controls the reheat temperature. Thus, as firing rate is modulated to control
superheat temperature, the tilts are in constant movement, compensating for the
continuously changing conditions of the furnace due to wall sootblower, load
changes and variations in ash composition.

Mechanical Design Aspects

The mechanical design of this boiler meets the demands of the specific loading such
as pressure, temperature, and temperature transients during load changes.

Only proven elements have been selected to create this design in order to assure its
structural integrity. Careful material selections have been made, considering local
temperatures, strength requirements, weldability, and economical aspects.

Careful attention is given to the design of the boiler suspension system to facilitate

even loading distribution over the entirety of support rods to the steel structure.

High-strength materials are used for wall outlet, superheater and reheater outlet

headers, to minimize wall thickness and, consequently, reduce thermal stresses.
Boiler Pressure Parts

The boiler has convection heat transfer areas located inside a box formed by welded
membrane walls. In these, wall openings are provided for windboxes, flue gas outlet,
access, inspection doors, and soot blowers.

The boiler and its auxiliary equipment are designed and arranged in such a manner
that all parts can be inspected with minimal effort. All important parts are accessible
by platforms.

Furnace

The furnace enclosure consists of tubes that are welded together along their lengths,
using the fin-welding process, to form a gas-tight envelope. The furnace is
suspended at the top from a hanger suspension system that takes into account the
transient temperature operating conditions that the boiler will experience. The
furnace is guided, at a number of elevations, to keep it plumb during heat-up, cool-
down, wind events, and seismic events.

Buckstay structural members are employed to support the furnace walls for gas
pressure excursions, winds and seismic loading, while allowing for the cubical
expansion of a welded furnace. Wall blowers are employed to clean the heat-
absorbing surface to maintain absorption efficiency.

Boiler Buckstay Arrangement

The boiler walls are equipped with buckstays arranged at suitable spacings. They
are designed to take up forces due to positive and negative gas pressure excursions,
wind and seismic conditions. They are positioned outside of the boiler insulation and
are connected to the boiler wall by stirrups. These stirrups permit a free relative
movement between the cold buckstay and the hot boiler wall.

The fix point of the horizontal displacement is set in the centerline of the wall. Corner
retainer plates transfer the forces from the buckstays into tie channels on the
adjacent membrane walls or directly into the adjacent membrane walls. Boiler
guides connect the buckstays to the steel building structure.

Openings in the Membrane Walls

Inspection openings for fireball observation are provided.
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The convection heating surface and membrane walls are accessible by openings in
the walls at all necessary positions.
Superheater, Reheater and Economizer Assembly Supports

The horizontal economizer assembly tubes are supported by mechanical strap
supports.

Hanger tubes support the horizontal tube assemblies of the reheater. These hanger
tubes and the vertical tube assemblies of the superheater and reheater are
supported by high crown seals above the boiler roof. These high crown seals
support the assembly weight while providing a gas tight boiler roof seal.

Boiler Suspension

Hanger rods from the steel structure grid at the pressure part support level (PPSL)
suspend the boiler membrane walls. The upper end of each hanger rod is provided
with a thread and nut. This allows an exact vertical positioning of each wall during
erection and readjustment, if necessary, after initial operation.

The purpose of the furnace support system is to transfer the weight of the furnace to
the structural steel in a manner that accommodates inherent movements and
expansions, occurring during operation, without imposing any life-limiting loads on
the pressure parts.

Pressure Part Support Level (PPSL)

All membrane walls, tube assemblies, headers, and internal boiler piping are
suspended from the PPSL, consisting of a grid of steel beams. This suspension
principal allows free cubical expansion of the boiler. All load transfer points are
located at the PPSL elevation, which facilitates easy access to the individual
hanger.

Boiler Steel Structure

The boiler steel structure consists of main columns with vertical bracing, horizontally
braced platforms, and unbraced intermediate platforms. The horizontal and vertical
bracing transfer loads due to wind and seismic to the foundation.

All connections between main columns, bracing, and platform members are bolted.
Platforms, Walkways and Stairs

A system of platforms and stairways, as required for the proper operation and
maintenance of the boiler building components described in this proposal, will be
designed and provided by the Seller.

Walkways and stairs facilitate access to all platforms.

Platforms, walkways, and stairs are covered by steel grating, except for the area
adjacent to the windbox where checker plate is used.
Soot blower System

One of the most important boiler auxiliary operations is the on-line fireside cleaning
of heat-absorbing surfaces. Not only is it important for proper heat transfer, but also
to prevent sections of the boiler from becoming severely plugged. Plugged sections
can restrict gas flow and cause load limitation as well as tube erosion due to high
local velocities. Of the major fossil fuels, coal alone requires a large complement
of permanently installed soot blowing equipment.

Coals and coal ash resulting from combustion vary widely throughout the world, and
even from region to region of the same country. Depending on certain properties,
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boilers burning various fuels require different soot blowing systems. In the boiler
furnace, the concentration of wall blowers depends upon factors such as the ash-
fusion temperatures.

Retractable Blowers

A sufficient quantity of long retractable soot blowers is provided. This long
retractable-type soot blower is the most effective way to clean radiant and convective
heating surface. It normally uses two 180° opposed-cleaning nozzles at the tip which
emit a high-pressure steam source perpendicular to the lance. While the lance
traverses the boiler, it rotates, forming a helical blowing pattern, which effectively
cleans the tubes and spaces between tubes in a superheater, reheater, or
economizer bank. In widely spaced platenized  sections, these nozzles are angled
slightly, leading and lagging the perpendicular to gain more dwell time on the tube
surface. The effective cleaning range of retracts depends upon the gas temperature
in the area to be cleaned, the ash characteristics of the particular fuel being fired
and the spacing of the particular section.

Firing System

Tilting Tangential Firing Systems
Tangential firing systems have been used extensively all over the world to fire many
types of solid, liquid, and gas fuels including anthracite, bituminous and brown coals.

Tangentially fired steam generators inject the fuel and air streams from wind boxes in
the furnace corners, tangent to an imaginary circle in the center of the furnace. As
illustrated in Figure-1, a single rotating flame envelope (commonly referred to as a
fireball) is created. The impingement of laterally adjacent streams promotes bulk
mixing for complete combustion. Since fuel/air mixing and corner ignition stability
occur by global vortex rather than local swirl mechanics, the phrase “the furnace is
the burner” is uniquely applied to tangentially fired units.

There are several thermal benefits attributable to the aerodynamics just described.
When compared to similarly sized wall-fired furnaces, tangentially fired furnaces
have greater heat absorption, lower peak heat fluxes, and lower average gas
temperature. The latter item is especially important when firing coals with moderate-
to-low ash fusion temperatures. Due to the unique furnace aerodynamics, the water
wall heat absorption profile is consistent at any cross-section of furnace height.
Figure-2 shows the typical lateral furnace absorption profile that applies at any height
with the appropriate maximum heat flux. These well-known and repeatable profiles
allow designers to optimize water wall circulation to avoid localized overheating.
Thus, tube life and reliability are enhanced relative to inconsistent absorption profiles
produced by other types of firing systems.
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Figure-1 Tangential Flame Pattern
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Figure-2 Lateral Heat Absorption Profile

e Absorption profile is identical along each wall and varies only in magnitude
versus furnace height
e Absorption profile is independent of the number of fuel elevations in service
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A typical tilting tangential wind box design is shown in Figure-3. It is arranged
vertically as alternating levels of air and fuel. The dampers at each compartment are
controlled to vary the distribution of air over the height of the wind box, making it
possible to change the velocities of the secondary air streams for ignition point
adjustment. Fuel and air nozzles tilt in unison to raise and lower the fireball in order
to change furnace heat absorption and thus heat available to the superheater and
reheater sections. Tilts are automatically adjusted to maintain RH steam
temperature over the control load range. The tilts on coal-fired units automatically
compensate for the effects of ash deposits on furnace wall heat absorption at
any given load. In operation, furnace heat absorption decreases and exit gas
temperature increases as ash deposits build up prior to sootblowing. The wind box
tilts compensate by automatically lowering to increase heat absorption lower in the
furnace.

As ash is cleaned from the upper walls by the soot blowers, heat absorption is
restored and the furnace exit gas temperature decreases, causing steam
temperatures to decrease. The tilts automatically rise to reduce heat
absorption lower in the furnace, and maintain steam temperatures in the superheater
and reheater.

Historically, tangentially fired boilers have demonstrated low NOx production. The
long diffusion flames emanating from each corner, plus the large amount of internal
gas recirculation generated by the cyclonic fireball, moderate fuel and air mixing.
This forms the basis of an inherently low NOx system. In contrast, wall-fired boilers
utilize groups of individually self-stabilizing burners that do not use global furnace
flow patterns to achieve uniform fuel and air mixing. As a result, wall-fired
arrangements, even those employing separated overfire air, typically create local
zones of high temperature and oxygen concentration that lead to high NOx
formation.
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Figure-3 Tilt Impact on Fireball Position

Global and local staging techniqgues have been used to minimize O, availability
during the critical early phases of combustion when the volatile nitrogen species are
formed. Staged combustion minimizes NO, emissions because the initial fuel-rich
conditions promote the formation of N, from the volatile nitrogen species. Overfire air
(OFA) staging, which sets the global firing zone stoichiometry, has been used.

In summary, tangential firing offers several advantages over other types of burner
systems. Because the vortex effectively fills the lower furnace volume, heat
absorption there is increased, reducing both local and peak gas temperatures. This
decreases slagging potential and thermal NO, production.

Waterwall heat absorption profiles are consistently predictable over the height of the
furnace, regardless of which pulverizers are in service or unit load. With the
tangential firing system, steam outlet temperature can be held constant over load by
raising or lowering the fireball within the furnace via pitch adjustment (tilt) of the fuel
and air nozzle tips. Finally, the long diffusion flames from each corner, plus the large
amount of internal gas recirculation generated by the cyclonic fireball, moderate the
fuel/air mixing rate and form the basis of an inherently low NO, combustion system.
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