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S. 
No Description

TSGENCO M/S DCPL, KOLKATA Equipment 
Vendor Remarks

Director
Projects

Director 
Technical

CE/Civil 
Thermal
Projects 
Hyd.

CE/ TPC-I,
Hyd

CE/ 
O&M/
KTPS

SE/
Civil
KTPS

SE/E&M
/ KTPS

DE 
Constr. 
KTPS

Kolkata HYD KTPS

D Progress Report Monthly
1. Equipment vendor 1 1 1 2 1 1 2 1 1 1 1 S
2. M/s DCPL, Kolkata 1 1 2 2 1 1 2 1 S 1 1 Nil
E Test & Inspection 

Reports
1. Equipment manufacturer

a. Civil 1 1 1 2 1 1 1 - 11 1 1 S
s b. E&M 1 1 - 2 1 - 1 1 11 1 1 S
2. M/s DCPL, Kolkata 1 1 - 2 1 - 1 1 S - 1 - 
F Instruction Manuals/Data 

Books
1. Equipment manufacturer

a. Civil 1 1 1+1T 1 1 6+1T 1 1 2+1T 1 1 S
b. E&M 1 1 - 3+1T 1 - 6+1T 2 3+1T 1 1 S

2. M/s DCPL, Kolkata 1 1 - 10+1T 1 - 15+1T - S 1 1 Nil
G M/s DCPL, Kolkata

Criteria
1 1 1 8+1T 1 1 2 1 1 1 1 S

H Design Calculations 1 1 1 8+1T 1 1 2 1 1 1 1 S
I Final consulting 

Engineering Report
1 1 1 10 1 1 2 1 S 1 1 Nil

S – Source, T – Transparency & Soft Copy on CD,   

TSGENCO   : Telangana State Power Generation Corporation Limited

Director, Projects, Hyd  : Director/ Projects, TSGENCO, Vidyut Soudha, Hyderabad – 500 082
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Director, Technical, Hyd  : Director/ Technical, TSGENCO, Vidyut Soudha, Hyderabad – 500 082

CE/ Civil, Hyd   : Chief Engineer/Civil, Thermal Projects, TSGENCO, Vidyut Soudha, Hyderabad – 500 082

CE/ TPC-I, Hyd   : Chief Engineer/TPC, TSGENCO, Vidyut Soudha, Hyderabad – 500 082

CE/ O&M/ KTPS   : Chief Engineer(O&M), KTPS, Kothagudem, Telangana

SE/Civil, KTPS   : Superintending Engineer (Civil), KTPS, Kothagudem, Telangana

SE/E&M, KTPS   : Superintending Engineer (E&M), KTPS, Kothagudem, Telangana

DE/Constr./ KTPS  : Divisional Enginer/Constrcution, KTPS, Kothagudem, Telangana

M/s DCPL, Kolkata  : M/s DCPL, Kolkata.

M/s DCPL, Hyd   : M/s DCPL, Hyderabad. 

M/s DCPL, KTPS   : M/s DCPL, KTPS, Kothagudem, Telangana
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VOLUME : IIA

SECTION-VII

QUALITY ASSURANCE REQUIREMENTS

1.00.00 QUALITY ASSURANCE PROGRAMME

1.01.00 To ensure that the equipment and services under the scope of Contract 
whether manufactured or performed within the Contractor's works or at his 
Sub-contractor's premises or at the Owner's site or at any other place or work 
are in accordance with the specifications, the Contractor shall adopt suitable 
quality assurance programme to control such activities at all points, as 
necessary. Such programmes shall be outlined by the Contractor and shall be 
finally accepted by the Owner/Authorised representative after discussions 
before the award of contract. A quality assurance programme of the 
Contractor shall generally cover the following : 

  a) His organisation structure for the management and implementation of 
the proposed quality assurance programme. 

  b) Documentation control system.

  c) Qualification data for Bidder's key personnel.

  d) The procedure for purchase of materials, parts, components and 
selection of Sub-contractor's services including vendor analysis, 
source inspection, incoming raw-material inspection, verification of 
materials purchased etc.

  e) System for shop manufacturing and site erection control including 
process controls and fabrication and assembly controls.

  f) Control of non-conforming items and system for corrective actions.

  g) Inspection and test procedure both for manufacture and all site related 
works.

  h) Control of calibration and testing of measuring and testing 
equipments.

  i) System for quality audit.

  j) System for indication and appraisal of inspection status.

  k) System for authorising release of manufactured product to the Owner.

  l) System for handling storage and delivery.

  m) System for maintenance of records.
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  n) Furnishing of quality plans for manufacturing and field activities 
detailing out the specific quality control procedure adopted for 
controlling the quality characteristics relevant to each item of 
equipment/component as per format enclosed at Annexure-I to this 
section for Owners approval

  o) Internal standards, if referred in the quality plans shall generally be 
compatible with National / International standards and shall be 
mentioned in the quality plans. Alternatively bidder shall furnish 
extracts of the internal standards detailing out acceptance norm for 
the product / material. 

2.00.00 GENERAL REQUIREMENTS - QUALITY ASSURANCE

2.01.00 All materials, components and equipment covered under this specification 
shall be procured, manufactured, erected, commissioned and tested at all the 
stages, as per a comprehensive Quality Assurance Programme. An indicative 
programme of inspection/tests to be carried out by the Contractor for some of 
the major items is given in the respective technical specification. This is 
however, not intended to form a comprehensive programme as it is the 
Contractor's responsibility to draw up and implement such programme duly 
approved by the Owner/Consultant. The detailed Quality Plans for 
manufacturing and field activities should be drawn up by the Bidder, 
separately in the format attached at Annexure-I and will be submitted to 
Owner/Authorised representative for approval. Schedule of finalisation of 
such quality plans will be finalised before award.

   
  Contractor shall furnish list of Manufacturing Quality Plans of major 

equipments indicating proposed inspection catagorisation indicating items 
that will be offered for Owner’s inspection etc and the Field Quality Plans

2.02.00 Manufacturing Quality Plan for all the major equipment will detail out their 
respective important components, their in-process various tests/inspection &
final inspection / tests, to be carried out as per the requirements of this 
specification and standards mentioned therein and quality practices and 
procedures followed by Contractor's Quality Control organization. The
relevant reference documents and standards, acceptance norms, inspection 
documents raised etc., during all stages of materials procurement, 
manufacture, assembly and final testing/performance testing are to be 
comprehensibly documented by Contractor. 

   
Manufacturing Quality Plan for all major equipments/ items will be approved 
by owner. In these approved quality plans, Owner / Authorised 
representative shall identify customer hold points (CHP), test / checks which 
shall be carried out in presence of the Owners Engineer or his authorised 
representative and beyond which the work shall not proceed without 
consent of Owner / Authorised representative in writing. Inspection/ Test 
reports are to be submitted to owner  as specified in final approved 
Manufacturing Quality Plans.

2.03.00 Field Quality Plans / Procedures for all field activities shall be submitted to 
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owner for review / approval. These Quality Plans / procedures will detail out, 
for all equipment, the quality practices and procedures etc. to be followed by 
the Contractor's site Quality Control organisation, during various stages of site 
activities from receipt of materials/ equipment at site. 

2.04.00 The Bidder shall also furnish copies of the reference documents/plant 
standards/acceptance norms/tests and inspection procedure etc., as referred 
in Quality Plans along with Quality Plans. These Quality plans and reference 
documents/standards etc. will be subject to Owner's approval without which 
manufacture shall not proceed. These approved documents shall form a part 
of the contract. In these approved quality plans, Owner/Authorised 
representative shall identify customer hold points (CHP), test/checks which 
shall be carried out in presence of the Owners Engineer or his authorised 
representative and beyond which the work will not proceed without consent of
Owner/Authorised representative in writing. All deviations to this specification, 
approved quality plans and applicable standards must be documented and 
major deviations in the form of Non Conformity Report shall be referred to 
Owner/Authorised representative for approval and dispositioning.

2.05.00 No material shall be despatched from the manufacturer's works before the 
same is accepted subsequent to pre-despatch final inspection including 
verification of records of all previous tests/inspections by Owner's Engineer/ 
Authorised representative for “CHP” and “W” points marked in quality plans ,
and duly authorised for despatch by issuance of Material Despatch Clearance 
Certificate (MDCC). For items which is not under owner’s inspection the 
contractor shall apply for despatch clearance (MDCC) from owner by 
submitting their internal inspection reports and quality records 

2.06.00 All materials used or supplied shall be accompanied by valid and approved 
materials certificates and tests and inspection report. These certificates and 
reports shall indicate the sheet serial numbers or other such acceptable 
identification numbers of the material. The material certified shall also have 
the identification details stamped on it.

2.07.00 Castings and forgings used for construction shall be of tested quality. Details 
of results of chemical analysis, heat treatment record, mechanical property 
test results shall be furnished.

2.08.00 All welding and brazing shall be carried out as per procedure drawn and 
qualified in accordance with requirements of ASME Section - IX (latest 
edition) or other International equivalent standard acceptable to the Owner.

  All brazers, welders etc. employed on any part of the contract at Contractor's/ 
Sub-Contractor's works or at site shall be qualified as per ASME Section-IX 
(latest edition) or equivalent international standard approved by the Owner. 
Such qualification tests shall be conducted in presence of Owner / his 
authorised representative or owner approved Third Party Inspection 
Agency(TPIA). Previously qualified WPS & PQR shall be acceptable if 
witnessed by owner’s approved TPIA. 

  For welding of pressure parts and high pressure piping coming under IBR 
purview, the requirements of IBR shall also be complied with.
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2.09.00 All non-destructive examination (NDT) shall be carried out in accordance 
with LIST OF STANDARDS FOR REFERENCE as given below in this section.

   
  The NDT operator shall be qualified as per SNT-TC-IA (of American Society 

of non- destructive examination). Results of NDT for the list major equipments 
/ items identified for owner’s inspection shall be properly recorded and 
submitted for review and approval. Other items not covered under owner’s 
inspection, contractor shall review and approve the NDT results and such 
reports shall be submitted to owner in the final documentation of the items / 
equipments 

2.10.00 All the sub-vendors proposed by the Contractor for procurement of major 
bought out items including castings, forgings, semi-finished and finished 
components/equipment list of which shall be drawn up by the Contractor and 
finalised with the Owner shall be subject to Owner's approval. Quality Plans of 
the successful vendors shall be discussed, finalised and approved by the 
Owner/Authorised representative and form part of the Purchase Order 
between the Contractor and the Vendor.

2.11.00 All the purchase specifications for the major bought-out items, list of which 
shall be drawn up by the Contractor and finalised with the Owner shall be 
furnished to the Owner for comments and subsequent approval before orders 
are placed.

  Owner reserves the right to carry out quality audit and quality surveillance of 
the systems and procedures of the Contractor's or their sub-vendor's quality 
management and control activities. The Contractor shall provide all necessary 
assistance to enable the Owner carry out such audit and surveillance.

  Quality audit/approval of the results of tests and inspection will not prejudice 
the right of the Owner to reject equipment not giving the desired performance 
after erection and shall not in no way limit the liabilities and responsibilities of 
the Contractor in earning satisfactory performance of equipment as per 
specification.

2.12.00 Quality requirements for main equipment shall equally apply for spares and 
replacement items.

2.13.00 Repair/rectification procedures to be adopted to make any job acceptable 
shall be subject to the approval of the Owner.

2.14.00 For quality assurance of all civil works refer to the specifications for civil 
works.

3.00.00 QUALITY ASSURANCE DOCUMENTS

3.01.00 The Contractor shall be required to submit two (2) copies and two (2) sets of 
microfilms / CDs of the following Quality Assurance documents within three 
(3) weeks after despatch of the equipment:

  a) Material mill test reports on components as specified by the 
specification.
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  b) The inspection plan with verification, inspection plan check points, 
verification sketches, if used and methods used to verify that the 
inspection and testing points in the inspection plan were performed 
satisfactorily.

  c) Non-destructive examination results /reports including radiography 
interpretation reports.  

  d) Factory tests results for testing required as per applicable codes and 
standards referred in the specification.

  e) Welder identification list listing welder's and welding operator's 
qualification procedure and welding identification symbols.

  f) Sketches and drawings used for indicating the method of traceability 
of the radiographs to the location on the equipment. 

  g) Stress relief time temperature charts. 

  h) Inspection reports duly signed by QA personnel of the Owner and 
Contractor for the agreed inspection hold points. During the course of 
inspection, the following will also be recorded :

   i) When some important repair work is involved to make the job 
acceptable.

   ii) The repair work remains part of the accepted product quality.

  i) Letter of conformity certifying that the requirement is in compliance 
with finalised specification requirements.

4.00.00 INSPECTION, TESTING AND INSPECTION CERTIFICATES

4.01.00 The Owner’s Engineer, or his duly authorised representative and/or an 
outside inspection agency acting on behalf of the Owner shall have access 
inside the workshops, test labs, establishments at all reasonable times to 
inspect and examine the materials and workmanship of the works during its 
manufacture or erection and if part of the works is being manufactured or 
assembled on other premises or works, the Contractor shall obtain for the 
Owner’s Engineer and for his duly authorised representative permission to 
inspect as if the works were manufactured or assembled on the Contractor's 
own premises or works.

4.02.00 The Contractor shall give the Owner’s Engineer/ Authorized Inspector 
twenty one (21) days written notice for “CHP” / “W” points of any material 
being ready for testing by owner’ engineer / Authorized inspector. Such 
tests shall be to the Contractor's account except for the expenses of the 
Inspector. The Engineer/ Inspector, unless the witnessing of the tests is 
virtually waived, will attend such tests within fifteen (15) days of the date on 
which the equipment is notified as being ready for test/inspection. If owner’s 
Engineer / Authorised Inspector fail to attend the inspection, next mutually 
convenient date for test shall be agreed with Contractor. Contractor shall, in 
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no case proceed with the test without owner or his authorized inspectors, 
unless the witnessing is officially waived and advised Contactor to proceed 
with the test. Contractor shall forthwith forward duly certified completed test 
report and a product quality certificate in six (6) copies to owner upon 
completion of such test.

4.03.00 The Engineer or Inspector shall within fifteen (15) days from the date of 
Inspection as defined herein give notice in writing to the Contractor, or any 
objection to any drawings and all or any equipment and workmanship which is 
in his opinion not in accordance with the contract / QAP or other approved 
quality documents. The Contractor shall give due consideration to such 
objections and shall either make modifications that may be necessary to meet 
the said objections or shall confirm in writing to the Engineer/Inspector giving 
reasons therein, that no modifications are necessary to comply with the
contract / QAP or other approved quality documents. 

4.04.00 When the factory tests have been completed at the Contractor's or 
sub-contractor's works, the Engineer/Inspector shall issue a certificate to this 
effect fifteen (15) days after completion of tests excluding the test completion 
date subject to submission of all certified documents related to the test, If the 
tests are not witnessed by the Engineer/Inspectors, the certificate shall be 
issued within fifteen (15) days of the receipt of the Contractor's test certificate 
by the Engineer/Inspector. Failure of the owner’s Engineer/Inspector to issue 
such a certificate shall not prevent the Contractor from proceeding with the 
works. The completion of these tests, or the issue of the certificates shall not
bind the Owner to accept the equipment should it, on further tests after 
erection be found not to comply with the contract / QAP or other approved 
quality documents.

4.05.00 In all cases where the contract provides for tests whether at the premises or 
works of the Contractor or any sub-contractor, the Contractor, except where 
otherwise specified shall provide free of charge such items as labour, 
materials, electricity, fuel, water, stores, apparatus and instruments as may 
be reasonably demanded by the owner’s Engineer/Inspector or his authorised 
representatives to carry out effectively such tests on the equipment in 
accordance with the Contract / QAP or other approved quality documents.
Contractor and shall give facilities to the owner’s Engineer/ Inspector or to his 
authorised representative to accomplish testing.

4.06.00 To facilitate advance planning of inspection in addition to giving inspection 
notice as per Clause 4.02.00, the Contractor shall furnish quarterly inspection 
programme indicating proposed schedule dates of inspection at customer 
hold point and final inspection stages. Updated quarterly inspection plans will 
be made for each three consecutive months and shall be furnished before 
beginning of each calendar month.
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LIST OF STANDARDS FOR REFERENCE

a) International Standards Organisation (ISO).

b) International Electro-technical Commission (IEC).

c) American Society of Mechanical Engineers(ASME)

 d) American National Standards Institute (ANSI).

e) American Society for Testing and Materials (ASTM).

f) American Institute of Steel Construction (AISC).

g) American Welding Society (AWS).  

h) Architecture Institute of Japan (AIJ).

i) National Fire Protection Association (NFPA).

j) National Electrical Manufacturer's Association (NEMA).  

k) Japanese Electro-technical Committee (JEC).

l) Institute of Electrical and Electronics Engineers (IEEE).

m) Federal Occupational Safety and Health Regulations (OSHA).  

n) Instrument Society of America (ISA).

o) National Electric Code (NEC).  

p) Heat Exchanger Institute (HEI).

q) Tubular Exchanger Manufacturer's Association (TEMA).

r) Hydraulic Institute (HIS).

s) International Electro-Technical Commission Publications.  

t) Power Test Code for Steam Turbines (PTC).

u) Applicable German Standards (DIN).

v) Applicable British Standards (BS).

w) Applicable Japanese Standards (JIS).

x) Electric Power Research Institute (EPRI).

y) Standards of Manufacturer's Standardization Society (MSS)

THIS  IS A PART OF TECHNICAL SPECIFICATION  NO. PE-TS-417-155A-A001

Page 359 of 663



DEVELOPMENT CONSULTANTS V.IIA/S-7 : 8 
(e-PCT-TS-K-02-2014-15-Vol. IIA-6&7.doc)

z) Bureau of Indian Standards Institution (BIS).

aa) Indian Electricity Rules.

bb) Indian Boiler Regulations (IBR).

cc) Indian Explosives Act.

dd) Indian Factories Act.

ee) Tariff Advisory Committee (TAC) rules.

ff) Emission regulation of Central Pollution Control Board (CPCB).

gg) Pollution Control regulations of Dept. of Environment, Govt. of India

hh) Central Board of Irrigation and Power (CBIP) Publications
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ANNEXURE-I
FORMAT OF QUALITY ASSURANCE PROGRAMME

VENDOR'S LOGO , NAME & 
ADDRESS

MANUFACTURING QUALITY  ASSURANCE  PLAN DOC NO: XXXXX-CAL-QAP-M-0001

REV NO : 0 1 2 3 4 

ITEM :  DATE     :
CLIENT              :    LOCATION                                                   : 
PROJECT          :   REFERENCE PURCHASE ORDER NO. & DT :
VENDOR            :   REFERENCE APPROVED DATA SHEET       :
SUB VENDOR    :   REFERENCE APPROVED DRAWING. NO.    :
ABBREVIATIONS : AGENCY  : GENERAL REMARKS

QAP  - QUALITY ASSURANCE PLAN, MATL - MATERIAL, 1 - DCPL/PROJECT AUTHORITY
1 THE ITEMS WHICH ARE FALLING UNDER ANY 
STATUTORY AUTHORITY’S (LIKE I.B.R. ETC.) SCOPE SHALL 
BE SUBJECTED TO THAT STATUTORY AUTHORITY'S 
INSPECTION CLEARENCE. 

CR     - CRITICAL, APP    -    APPROVED, 2 - SUPPLIER

MA    - MAJOR, DWG   -   DRAWING, 3 - SUB-SUPPLIER

MI     - MINOR SUPL  -   SUPPLIER, 4 - MANUFACTURER

SPEC - SPECIFICATION, PROC -    PROCEDURE 5 - THIRD PARTY INSPECTION AGENCY
TC     - TEST CERTIFICATES 
P       - PERFORM

w       - WITNESS
V        - VERIFY

CHP     - CUSTOMER HOLD POINT

NOTES:
1.  EXACT MATERIAL / PROCESS / INSPECTION / TESTS FOLLOWED BY THE MANUFACTURER SHALL BE SPECIFIED

2.  EXACT REFERENCE DOCUMENT/ACCEPTANCE STANDARD SHALL BE SPECIFIED  

3.   IN CASE SPECIFIED ACCEPTANCE STANDARD / NORMS IS OTHER THAN  NATIONAL / INTERNATIONAL STANDARDS  

.     STANDARD /  COPY OF THE ACCEPTANCE NORMS FOLLOWED BY THE MANUFACTURER SHALL BE SUBMITTED FOR 
      REVIEW RECORD
4  FINAL INSPECTION DOSSIER SHALL BE PREPARED BY MANUFACTURER & SHALL BE ENDORSED BY INSPECTIONTION 

AGENCY
Prepared by Checked by Approved By

Revision R0 R1 R2 R0 R1 R2 R0 R1 R2
DATE
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VENDOR'S LOGO, NAME & ADDRESS ITEM :  
DOC NO:
REV NO : R0 R1 R2

DATE     :

SL NO. DESCRIPTION
CHECKS

CATEGORY REF DOCS ACCEPTANCE NORM
FORMAT 

OF 
RECORD

AGENCY REMARKS

TYPE METHOD QUANTUM P W V 
1 2 3 4 5 6 7 8 9 12 13 14 15

1.00           

          

  

          

                          

          

          

          

          

          

          

          

          

          
Notes:

Prepared by Checked by Approved By
Revision R0 R1 R2 R0 R1 R2 R0 R1 R2

DATE
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ANNEXURE-II

FIELD WELDING SCHEDULE

PROJECT  :     FWS NO   : 

CONTRACTOR :     REV NO.   : 

PACKAGE  :     FIELD WELDING CODE : 

SYSTEM  :     PAGE NO.   :  

Sl 
No.

Drawing 
No. for 
Weld 

Locations 
& Identi-
fication 
mark

Descrip-
tion of 

parts to 
be

welded

Material 
specifica

-tion

Dimen-
sions

Pro-
cess of 
Weld-

ing

Type 
of 

Weld

Electrode 
Filler 

Specifica
-tion

WPS 
No.

Minimum 
Pre-heat 
Tempera-

ture

Heat 
Treat-
ment 

Tempe-
rature 

[Holding 
Time in 
secs]

NDT 
Method 
Quantu

m 

NDT 
Speci-
fication 
Number

Accep- 
tance
Norm
Ref.

Re-
marks

________________________________________________________________________________________________________________
  The Field Welding Schedule should be submitted for :
  o Pressure Parts
  o Tanks/Vessels
  o Piping
  o Heavy/Important Structural Steel
  o Heat Exchangers
  o Bus Ducts
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SECTION-VIII

REQUIREMENTS OF SPARES, TOOLS & TACKLE,
LUBRICANTS/OIL/CONSUMABLES

1.00.00 TOOLS & TACKLE

  The Contractor shall supply with the equipment one complete set of special 
tools and tackle as required for the erection, assembly, dismantling & 
maintenance of the equipment. These special tools will also include special 
material handling equipment, jigs & fixtures for maintenance and calibration/ 
readjustment, checking & measurement aids etc. A list of such tools & tackle 
shall be submitted by the Bidder along with the offer. Detailed description of 
each tools/tackle, its function along with the equipment/part for which it is 
meant for and the price of each tools/tackle shall also be indicated in the offer. 
These tools & tackle shall be separately packed and sent to site before the first 
unit commissioning. The Bidder shall also ensure that these tools are not used 
for erection purpose.

2.00.00 SPARES

2.01.00 General

  The Bidder shall indicate and include in his scope of supply all the necessary 
start-up, commissioning and recommended spares in addition to mandatory 
spares as specified elsewhere in the specification. The Owner reserves the 
right to buy any or all mandatory and recommended spares. The Contractor 
shall also state for each item of spares both mandatory and recommended, the 
normal expected service life.

2.01.01 All spares supplied under this contract shall be strictly interchangeable with the 
parts for which they are intended to replace. The spares shall be treated and 
packed for long storage under the climatic conditions prevailing at the site, e.g. 
small items shall be packed in sealed transparent plastic bags with dessicator 
packs as necessary.

2.01.02 Each spare part shall be clearly marked or labelled on the outside of the 
packing with the description. When more than one spare part is packed in a 
single case, a general description of the contents shall be shown on the outside 
and a detailed list enclosed. All cases, containers and other packages must be 
suitably marked and numbered for the purposes of identification.

2.01.03 All cases, containers or other packages are liable to be opened for examination 
as may be considered necessary by the Engineer.

2.01.04 All mandatory spares shall be delivered to site within one to three months prior 
to the scheduled date of the trial operation of the plant. However, they shall not 
be despatched before the despatch of the associated main equipment.
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2.01.05 The Bidder shall also guarantee supply of spare parts, which will be made, 
based on manufacturer's drawings on special order from the Purchaser for 30
years after commissioning of the plant.

2.01.06 Warranty period for all kinds of spares shall be six thousand (6000) hours of 
operation, except normal wear or eighteen (18) months from the date of receipt 
at site, whichever is earlier. In case of failure or non-conformance to 
specifications, the Contractor shall replace them free of cost.

2.02.00 Recommended Spares

2.02.01 The Contractor shall provide a list of recommended spares giving unit prices 
and total prices for 2 years of normal operation of the plant for spares of 
indigenous origin, and for 5 years of normal operation for spares of 
non-indigenous origin. This list shall take into consideration the mandatory 
spares specified elsewhere in the specification and should be a separate list.

2.02.02 The price of recommended spares will not be used for the evaluation of bids. 
The price of these spares shall remain valid for a period as specified elsewhere 
in the specification from the date of Award of the Contract. Where the 
recommended spares are the same as mandatory spares, the prices shall be 
the same. The prices of any recommended spares, which are not common with 
mandatory spares, shall be subject to review by the Owner, and shall be 
finalised after mutual discussion.

2.03.00 Start-up Commissioning Spares

2.03.01 Start-up commissioning spares are those spares which may be required during 
the start-up and commissioning of the equipment/system. All spares used until 
the plant is handed over to the Owner shall come under this category. Said 
spares, properly marked, shall be supplied together with the main equipment 
and shall be used by the Contractor, if needed, during erection & 
commissioning stage. All such spares which remain unused till issuance of 
Taking Over Certificate by the Owner, along with an equipment-wise 
quantitative consumption report shall be returned to the Owner during time of 
handover. The list of commissioning spares to be brought by the Contractor to 
ensure smooth commissioning of the plant shall be subject to the Engineer's 
approval.

2.03.02 The Contractor shall submit a complete BBU list inclusive of recommended, 
mandatory, initial start-up and commissioning spares. Costs of the above 
spares, which are consumed before the handing-over of the plant, shall be 
deemed to have been included in the lump sum proposal price of the package, 
and the Contractor shall have no claim on this account to the Owner.

2.04.00 Mandatory Spare Parts

2.04.01 The Owner considers some of the spares are essential for running the 
equipment irrespective of whether they are included in the list of recommended 
spares by the Bidder as mentioned above.

Since the components involved can not be foreseen at the bidding stage, only 
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broad requirements of the Owner in this respect are outlined hereinafter. The 
bidder shall include his proposal, on the basis of this guideline, an item-wise list 
of all components and the quantity, unit prices & total price thereof, offered as 
mandatory spares for each and every equipment. This list shall be separate 
from the list of recommended spares and shall be used for bid evaluation 
purposes. Any clarification in this respect may be obtained by the Bidder at the 
pre-bidding stage.

2.04.02 The mandatory spares should be supplied to the Owner at least one month 
before the trial run. The despatch programme is subject to approval of the 
Owner/Consultant after award of contract.

2.04.03.1 Criteria for selection of Quantity of Mandatory Spares :

For Mandatory Spares refer Annexure-I.

2.04.04 Purchaser will have the option to procure any or all of the mandatory spares at 
his discretion.

Annexure-V

THIS  IS A PART OF TECHNICAL SPECIFICATION  NO. PE-TS-417-155A-A001

Page 368 of 663

6044611
Text Box



VOLUME : IIC

SECTION-VI

CONDENSATE POLISHING SYSTEM
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5.20.00 Each Condensate Polisher Mixed Bed shall be provided with resin trap on 
effluent line. The resin trap in these lines shall be flanged at one end and will 
be connected at the end of the respective pipeline. The other end shall be
open to the drain so that the flow can be seen to check the choking of the 
trap.

5.21.00 All nuts, bolts etc. in submerged and corrosive application shall be of SS-316.

5.22.00 Rubbers used for rubber lining of equipment and piping shall be of natural 
rubber with shore hardness 65 ± 5� in Scale-A. 

5.23.00 Further specific salient design features of major equipment and accessories 
have been furnished under Annexure- I to III.

5.24.00 In addition to above, required general technical features for Pressure 
Vessels, Storage Vessels, Piping, Fittings, Valves, Miscellaneous Pumps, 
Protective Lining, Painting, Mechanical Erection, Testing and Commissioning 
have been addressed under Sections VI to XIII as attached elsewhere in 
Volume III-C of this EPC Bid Document. 

5.25.00 The Condensate Polisher Vessels along with Air Blowers are located indoor 
at ground floor of the Power House.

Resin Separation Vessel, Anion Resin Regeneration Vessel, Cation 
Regeneration Vessel / Mixed Resin Storage Vessel, Resin Hopper, Air 
Blowers, Acid Measuring Tank, Alkali Measuring Tank and Hot Water Tank 
are located indoor in the vicinity Power House Area.

Resin Transfer Pumps cum Regeneration Water Pumps are located outdoor 
in Demineralized Water System area.

6.00.00 OPERATION AND CONTROL PHILOSOPHY

6.01.00 The operation CP System shall be semi-automatic through plant DDCMIS,
except addressed otherwise. There shall be provision for remote manual 
operation also.

6.02.00 The CP System, shall be operated for service and resin transfer from 
concerned Service Area - Equipment Control centre (ECC) to be located 
indoor in the vicinity of Condensate Polisher Vessels. 

Operation from this ECC can only be undertaken under authorization from 
Regeneration Area – ECC addressed hereinafter. 
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The regeneration of ion-exchange resins of CP System shall be carried out 
from Regeneration Area - ECC to be located in the vicinity of Power House 
area. 

Remote Terminal Unit (RTU) as an extended node of DDCMIS shall be 
considered in the vicinity of the CPU regeneration area along with a dedicated 
work station for control and monitoring of the Regeneration System.

6.03.00 The Control System shall provide safe operation of CP System and provide 
all necessary protections and interlocks to prevent mal-functions of different 
equipment/drives and to ensure long term unattended safe and reliable 
operation.

6.04.00 The remote operation of all pumps, blowers and agitators shall be made 
through DDCMIS workstation.

Further to above, all drive motors shall have the facility of local Start/Stop. 
Local starting shall be possible through local / remote selector switch to be 
located in MCC. Tripping of drive motors shall be permissible by local 
lockable stop irrespective of local / remote selector switch position. 

6.05.00 The salient features of operation of CP SYSTEM in different modes are as 
follows:

In the AUTO MODE, the state of Service, Resin Transfer or Regeneration 
shall be initiated by the operator and all subsequent steps in the sequence 
shall proceed in automatic manner. The system shall be based on sequential 
operation of various equipment such as valves, pumps, etc.

In the REMOTE MANUAL MODE, the operator has to initiate each step or 
sequence of regeneration.

6.06.00 The control of the CP System i.e. service and standby status of Polisher 
Vessels as well as Resin Transfer from Condensate Polisher Mixed Beds to 
Regeneration Area and vice versa will be achieved through the DDCMIS.
DDCMIS shall show the operating mode of each Condensate Polisher Mixed 
Bed (in service, on standby, resin transfer, rinsing down etc.) the position of 
all automatic valves, operating parameters (such as flow, conductivity, silica 
levels, differential pressure etc.) and alarm conditions. 
Condensate Polisher Mixed Bed Operation

Service flow rate for each Condensate Polisher Mixed Bed shall be 
monitored. During periods of low condensate flow the operator may select to 
remove one of the vessels from service by a manually initiated automatic 
sequence. A differential pressure transmitter installed between the influent 
and effluent headers on a high signal will cause an annunciation alarm. By 
observing the individual vessel flow indications, or conductivity at vessel 
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outlet the operator can determine which vessel is contributing most to the 
pressure drop and is in need of resin cleaning/regeneration.

Conductivity analyser shall monitor the polishing system influent and effluent 
streams as well as the discharge of each Condensate Polisher Mixed Bed. A 
high influent conductivity annunciation alarm will alert the System operator 
that a problem condition such as air or condenser cooling water leakage has 
occurred. This conductivity analyser shall also provide contacts for an alarm 
at the DDCMIS. A high conductivity annunciation alarm on outlet of 
Condensate Polisher Mixed Bed will alert the operator to the need for 
regeneration of a Condensate Polisher Mixed Bed.

Condensate Polisher Mixed Bed shall be automatically placed in service 
following manual pushbutton initiation from the control panel. The automatic 
sequence shall include steps for pressurisation of the Condensate Polisher 
Mixed Bed, a pre-service rinse and placing in service.

The pre-service rinse shall be time controlled. If the conductivity of the 
Condensate Polisher Mixed Bed effluent is not acceptable at the end of the 
pre-service rinse, a rinse overtime alarm shall be sounded and the pre-
service rinse continued for a second timed period. If an acceptable 
Condensate Polisher Mixed Bed effluent is not reached by the end of the 
second pre-service rinse, a pre-service rinse failure alarm shall be sounded 
and the vessel shall be automatically returned to standby.  If acceptable 
conductivity at outlet of Condensate Polisher Mixed Bed is attained at the end 
of the first rinse or during the second rinse, the vessel shall automatically be 
placed in service.  Interlocks shall be provided to prevent placing a vessel 
into the service mode while resin is being transferred.

The rinse recycle shall be manually initiated full automatic sequence.  This 
sequence shall include a rinse down step using condensate at a suitable rate 
until effluent quality is acceptable for boiler feed water.  The effluent quality 
shall be determined by conductivity monitoring of the rinse water outlet, which 
is for recycle. Conductivity parameter shall be interlocked to prevent 
advancing of the automatic sequence until the rinse down is complete.

Condensate Polisher Mixed Beds shall be automatically removed from service 
following manual push button initiation from the DDCMIS work station.

Exhaustion of a Condensate Polisher Mixed Bed shall be annunciated by any 
of the following:

a) High differential pressure across the polisher battery.

b) High effluent conductivity from an operating vessel.

c) High effluent silica from an operating vessel.

d) Pre-set volume of condensate treated in an operating vessel.
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When the differential pressure across the Condensate Polisher Mixed Bed 
header reaches the high set point level an alarm shall sound and by pass 
valve shall be automatically opened by a signal from the control system.  

The alarms for a Condensate Polisher Mixed Bed shall be disabled when the 
Condensate Polisher Mixed Bed is not in service or pre-service rinse.

Resin Transfer Mode

Resin transfer from a Condensate Polisher Mixed Bed to the regeneration 
vessel shall be automatic from DDCMIS following manual pushbutton 
initiation from the DDCMIS work station.

Manually initiated automatic sequences shall be provided for transferring 
resin from a Condensate Polisher Mixed Bed to the remote regeneration 
facility for physical cleaning and chemical regeneration and for returning fresh 
resin to that Condensate Polisher Mixed Bed.

The transfer of resin from the Condensate Polisher Mixed Bed shall include 
isolation of the Condensate Polisher Mixed Bed, hydraulic transfer of the 
resin to the Regeneration Area.

The return of fresh resin to the empty Condensate Polisher Mixed Bed shall 
include the hydraulic transfer from the resin separation vessel of the external 
regeneration system using demineralized water.  After receiving fresh resin 
the Condensate Polisher Mixed Bed will remain in the ‘Off’ position until 
returned to service by the operator.

The resin transfer sequence shall be interlocked to prevent resin transfer in 
any of the following situations:

a) Unsuccessful completion of a previous chemical regeneration of 
physical cleaning sequence in the external regeneration system.

b) The Condensate Polisher Mixed Bed condensate inlet and outlet 
valves not closed.

c) High pressure in the polisher Condensate Polisher Mixed Bed.

6.07.00 The control for the external regeneration system shall be from the Operation 
workstation with DDCMIS RTU located in a separate Control Room at 
Regeneration Area. This shall clearly show the status of each concerned 
Condensate Polisher Mixed Bed. This Console will provide a manually 
initiated automatic sequence for physical cleaning and chemical regeneration 
of the resins and show the status of the cycle at all times. This shall also 
provide all controls and operation facilities for the acid and alkali solution 
preparation and dosing system. The Regeneration Area Operation Console 
shall also control the sequences of Resin Transfer – i.e. to transfer resin from 
the Condensate Polisher Mixed Bed to the external regeneration facility and 
to receive freshly regenerated resin from the regeneration facility– this
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involves depressurisation of the Condensate Polisher Mixed Bed, water 
sluicing of exhausted  resins to the regeneration system, draining the 
Condensate Polisher Mixed Bed to the condenser hotwell, receiving a water 
slurry of fresh resin from the regeneration system and finally completely filling 
the vessel with condensate.

7.00.00 QUALITY CONTROL & SURVEILLANCE

The System / equipment to be supplied under this specification shall have       
assured quality and workmanship.  In the proposal, the Bidder shall submit 
the Quality Assurance Plan containing quality assurance programme and 
quality assurance documents for Purchaser’s approval. The Bidder shall be 
bound to conduct all stage inspections on various equipment / material during 
manufacturing process in accordance with the approved copy of this 
document.  Purchaser shall have the right to carry out Quality Audit and 
Quality Surveillance by witnessing any or all such tests to be carried out at 
Bidder’s / Sub-Bidder’s works as and when desired. The procedure applicable
to Bidder’s works will also apply to the works of his sub-Bidders.  For items 
coming under the purview of any Statutory Regulation during the course of 
manufacture, all stage inspections and tests shall be witnessed by an 
inspecting authority recognized under the statutory regulation. All unpriced 
copies of Bids of all major bought-out items giving technical details shall be 
sent to Purchaser for approval prior to placement of orders on sub-vendors.  

These audit/surveillance/approvals shall however, do not relieve the 
manufacturer / sub-vendors of their responsibility of the Quality 
Assurance of their product and overall guarantee and responsibility 
shall wholly be confined on the Bidder.

Tests/inspections shall be carried out during and after the completion of 
manufacture of different components and assembly as applicable in 
accordance with relevant codes and standards. Test Certificates for all such 
tests/inspections shall be made available to the Purchaser for approval.

Purchaser or his authorised representative shall have his full access to witness 
any or all tests/inspections to be carried out at manufacturer's shop.  In case, 
the job is sub-contracted, it will be Bidder's responsibility to make all 
arrangements so that Purchaser or his authorised representative can attend 
such tests at Sub-Bidder's premises. Inspection (including interstage 
inspection) and other tests shall be done as per Approved Quality Plan.

After erection at site, Condensate Polishing System shall be operated for a 
period of at least two (2) weeks to prove satisfactory, performance and 
guarantee data.

8.00.00 INSPECTION, TESTING, COMMISSIONING AND PERFORMANCE 
GUARANTEE TESTS
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The equipment, parts and materials shall be tested and inspected, but not 
limited to the following

8.01.00 Shop Tests

Shop tests shall include all tests to be carried out at Bidder's works, works of 
their sub-vendors and at works where materials to be used for fabrication of 
equipment are manufactured. The tests to be carried out shall include but not 
be limited to the following:

a) Composition of all material, castings, forgings, etc.

b) Hydraulic tests for pressure vessels, pipes, valves, pump casing etc.

c) Tests to check faults in protective lining and painting.                          

d) Static balancing test for agitators, stirrers, paddles etc.

e) Static and dynamic balancing tests on all impellers.

f) Performance tests (Head, Capacity and Power) for each of pumps and 
blowers.

g) All tests with reference to instrumentations and controls complete with 
accessories as addressed in Technical Specifications for 
Instrumentation and Control - Volume -VI of this Bid Document.

h) All tests with reference to electrical equipment and accessories as 
addressed in Technical Specifications for Electrical Equipment & 
Accessories - Volume -V of this Bid Document.

8.02.00 Tests before Trial Run

Bidder shall carry out tests at site to prove to the Purchaser that individual 
equipment of all the System complies with the requirements stipulated and is 
erected in accordance with requirements specified.  Before the System is put 
on trial run, the Bidder will be required to conduct tests to demonstrate to the 
Purchaser that each individual item is capable of correctly performing the
functions for which it has been designed for.  These tests may be conducted 
concurrently with those required under commissioning sequence.  Tests 
required shall in general be as follows:

a) The tests to be carried out for the fabricated storage vessels shall 
include:

i. During fabrication and before lining:

a) Bottom testing for leakage by soap solution, after the bottom 
and at least the bottom course of the shell plate have been 
welded.
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b) Hydraulic shell testing for leakage.

c) Fixed roof test for leakage by soap solution.

ii. After lining:  

Water leakage test for storage tank shall be carried out by filling it 
with water up to the overflow level.

b) All piping and valves, after installation, will be tested hydrostatically at 
one and half times of the maximum attainable pressure in the system 
to check against leak tightness.

c) All valves/isolation gates shall be operated throughout 100% of the 
travel and these should function without any trouble whatsoever.

d) Each of all pumps and blowers shall be run with the specified fluid from 
shut off condition to valve wide-open condition.  Head developed will be 
checked from the discharge pressure gauge reading.  Capacity may be 
checked from flow indicator where available.  Otherwise capacity shall 
be checked from the volume of fluid handled (determined from level 
indicator reading of concerned tank) wherever applicable and duration 
of test.

e) Each of pumps and blowers shall be tested at site to run smoothly 
without undue vibration, flow pulsation, temperature rise in bearing 
parts, noise etc.

f) Each of all the agitators and other rotating/moving devices shall be run 
at the rated speed with water/chemicals up to the normal water level for 
a period of twenty four (24) hours. During this period all the components 
shall function smoothly without any unbalance, vibration, overheating at 
bearing parts etc.

g) All the rubber lining are to be subjected to the following tests as per 
relevant code:

i. Adhesion test

ii. Resistance to bleeding

iii. Thickness measurement

iv. Shore hardness

v. High voltage spark test

h) Epoxy painting shall be checked by dry type thickness gauge.

i) All monorail hoists shall be subjected to full working load during all 
motions without showing any sign of defect.

j) Visual check on all structural components, welding, painting etc. 
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i) All tests with reference to instrumentations and controls complete with 
accessories as addressed in Technical Specifications for 
Instrumentation and Control - Volume -VI of this Bid Document.

j) All tests with reference to electrical equipment and accessories as 
addressed in Technical Specifications for Electrical Equipment & 
Accessories - Volume -V of this Bid Document.

8.03.00 Performance Guarantee Test Procedure 

a) The duration of the test shall not be less than 72 hours on continuous 
basis.  These tests will be carried out within a reasonable period from 
the date of commissioning of the plant.  The tests shall be conducted by 
the Bidder to prove beyond doubt the guaranteed performance of the 
plant to the satisfaction of the Purchaser.

b) The test procedures shall be as per applicable Indian Standards.  
Where Indian Standard is not available or applicable, the test 
procedures shall be as per standards from recognized origins.  The test 
procedures shall be furnished for review and approval by Purchaser.

c) Necessary pumps shall be started and flow shall be established through 
all the streams. Valves be adjusted so as to have equal and rated 
distribution of flow through all the streams.

d) One (1) Condensate Polisher Mixed Bed shall be taken under service.
Samples of water will be drawn every hour from the outlet and then 
tested in the laboratory. The results shall be compared against the 
required parameters stipulated elsewhere under this specification.

e) Exhaustion of each Condensate Polisher Mixed Bed shall be indicated 
by the features addressed under ‘Operation and Control Philosophy’.
The resins of Condensate Polisher Mixed Bed shall then be 
backwashed / regenerated at the specified regeneration level. Total 
amount of chemicals required for regeneration and the duration of 
chemical injection /regeneration shall be noted against the guaranteed 
figures.

f) The regenerated Condensate Polisher Mixed Bed shall be again put 
into service and tests addressed above will be continued. At the end of 
run, total amount of water treated will be noted from the flow integrators.

g) Inlet water analysis is determined by making arithmetic average of all 
hourly readings of feed water taken during the test.

h) Based on this inlet water analysis, design exchange capacity of resins 
and resin volume provided, the capacity of each Condensate Polisher 
Mixed Bed in terms of total volume of treated water (m3) between two 
(2) successive regenerations shall be calculated. Resin volume shall not 
include the buffer and inert layers provided. The calculation shall be 
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approved by the Purchaser / Engineer.

i) Quantity of treated water as determined by tests as in above shall be 
checked against calculated quantity of treated water during 
regeneration as in above and must be equal to or more than the 
calculated amount.

j) All the above mentioned tests shall be separately done for each of the 
Condensate Polisher Mixed Beds of the complete Condensate
Polishing System.

8.04.00 Performance Guarantee parameters 

a) Each pump shall be guaranteed for capacity, total dynamic head and 
power consumption.

b) All blowers shall be guaranteed for head and power consumption.

c) Condensate Polisher Mixed Beds

i) Each Condensate Polisher Mixed Bed will have a rated 
continuous treated water output capacity of not less than 
design value. Each Condensate Polisher Mixed Bed Unit shall 
be regenerated once after every 240 hours of continuous 
service run.

ii) Net output from each of Condensate Polisher Mixed Beds shall 
be not less than design volume of treated water for the design 
water analysis as exhibited in Annexure-I. In case water 
analysis is different from the design values, guaranteed 
quantity shall be calculated as indicated elsewhere in this 
Specification and guarantee shall be applicable on this 
calculated quantity.

iii) Chemical consumption of the Condensate Polisher Mixed Bed 
as indicated by the Bidder shall be guaranteed against the 
regeneration level employed and resin volume provided 
without any tolerance.

iv) Qualities of treated water from Condensate Polisher Mixed Bed 
shall be as per treated water analysis as exhibited in 
Annexure-II.

9.00.00 BID EVALUATION CRITERIA

With reference to Bid Evaluation Criteria, Bidder may please refer to Lead
Specification - Volume I of this EPC Bid Document. 

10.00.00 PERFORMANCE GUARANTEE TOLERANCE AND PENALTY
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10.01.00 Liquidated  Damages (LD) for Additional Power Consumption

With reference to Additional Power Consumption, Bidder may please refer to
Lead Specification - Volume II-A of this Bid Document. 

10.02.00 Liquidate Damages (LD) for Non Achievement of Specific Performance:

The performance Guarantee parameters for Condensate Polishing System 
have been indicated elsewhere in this specification.

No negative tolerance in respect flow, head and other performance 
guarantee parameters are acceptable to the Purchaser. In case, any 
equipment of Condensate Polishing System is not able to achieve the 
performance guarantee parameters during the Performance Guarantee 
Tests, Bidder shall make necessary modifications or replace the Equipment/ 
Plant or any part within three months period from the date of conducting PG 
test. If even after rectification, the Equipment/Plant is not able to achieve the 
guaranteed performance parameters, the Purchaser shall have right to reject 
the Equipment/Plant. In such case, the Bidder shall pay back the total 
amount paid to them with reference to the Equipment/Plant (with all taxes and
duties as applicable) to the Purchaser.

10.03.00 LIQUIDATED DAMAGES FOR DELAY IN DELIVERY & COMMISSIONING

With reference to Liquidated Damages for Delay in Delivery & 
Commissioning, Bidder may please refer to Conditions of Contract - Volume I 
of this Bid Document. 

11.00.00 SPARES

With reference to Spares, Bidder may please refer to Lead Specification -
Volume II-A of this Bid Document. 

12.00.00 TOOLS & TACKLES

With reference to Tools and Tackles, Bidder may please refer to Lead
Specification - Volume II-A of this Bid Document. 

13.00.00 DRAWINGS / DOCUMENTS TO BE FURNISHED BY THE BIDDER

The Bidder's formal proposal must be accompanied by the following 
Documents/Drawings/Information:

13.01.00 All the details as addressed under Bid Proposal Sheets under Volume-III of the 
EPC Bid Document. 
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13.02.00 Process and Instrumentation Diagram for the complete system.

13.03.00 Dimensional General Arrangement Drawing for the complete system. 

13.04.00 Electrical Load List for the complete system.

13.05.00 Schedule of terminal points and their characteristics.

13.06.00 Quality assurance plan.

13.07.00 Requirement of construction power & water with the required characteristics, 
quantum etc.

13.08.00 Experience list addressing the details complete with the locations where Bidder 
have supplied and commissioned similar systems for similar application under 
similar duty conditions as specified under this EPC Bid Document. 

13.09.00 List of imported items, if any.

13.10.00 List of proposed Sub-Vendors. 

13.11.00 In case Bidder is offering equipment/plant/test procedures as per International 
Standards not mentioned specifically in the Bid Documents, he should furnish 
at least three (3) copies of English Version of the same along with the offer, for 
consideration. 

13.12.00 All Documents/Drawings/Information as addressed in Technical Specifications 
for Instrumentation and Control - Volume -VI of this Bid Document.

13.13.00 All Documents/Drawings/Information as addressed in Technical Specifications 
for Electrical Equipment & Accessories - Volume -V of this Bid Document.

13.14.00 All Documents/Drawings/Information as addressed in General Specification 
and Design Criteria for Civil and Structural Work - Volume VII/A, General 
Specification and Design Criteria for Architectural Work - Volume –VII/B &
Technical Specification for Civil, Structural and Architectural Work - Volume –
VII/C of this Bid Document.

13.15.00 All Documents/Drawings/Information as addressed in Specifications for 
Ventilation and Air Conditioning System - Volume IIID of this Bid Document.

14.00.00 DRAWINGS / DOCUMENTS TO BE FURNISHED AFTER AWARD OF 
CONTRACT

The Bidder need to comply with all Documents/Drawings/Information already 
furnished in their Bid and subsequent correspondences/clarifications if any till 
the date of issue of notice of award of Contract. Revision of any data must 
meet the approval of the Purchaser. 

Requirements of Documents/Drawings/Information (not limited to) from the 
successful Bidder after finalization of contract in respect of individual equipment 

THIS  IS A PART OF TECHNICAL SPECIFICATION  NO. PE-TS-417-155A-A001

Page 380 of 663

6044611
Line

6044611
Line

6044611
Line

6044611
Line

6044611
Line

6044611
Line

6044611
Line

6044611
Line



Telangana State Power Generation Corporation Ltd. EPC Bid Document
1x800 MW Kothagudem TPS e-PCT/TS/K/02/2014-15

DEVELOPMENT CONSULTANTS V.II-C/S-VI: 21
(e-PCT-TS-K-02-2014-15 -V-II-C-Sec-VI-CPU.doc)

as well as the complete system covered under the specification are furnished 
below: 

Requirements of Documents/Drawings/Information under ‘Approval’ category

14.01.00 Process Design Calculations, Mechanical Design Calculations (Sizing 
Calculations for each equipment, miscellaneous Hydraulic Calculations, 
miscellaneous Pressure Drop Calculations, miscellaneous Thickness 
Calculations, etc).

14.02.00 Process and Instrumentation Diagram for the entire system complete with all 
kinds of details.

14.03.00 Dimensional General Arrangement Drawing for the entire system complete with 
all kinds of applicable details.

14.04.00 Dimensional General Arrangement and Cross Sectional Drawing for each of all 
major equipment and each of all buildings complete with all kinds of applicable 
details.

14.05.00 Indoor and Outdoor Piping Layout with suitable sectional views for the complete 
system.

14.06.00 Procedures for Performance Guarantee Tests. 

14.07.00 All Documents/Drawings/Information as addressed in Technical Specifications 
for Instrumentation and Control - Volume -VI of this Bid Document.

14.08.00 All Documents/Drawings/Information as addressed in Technical Specifications 
for Electrical Equipment & Accessories - Volume -V of this Bid Document.

14.09.00 All Documents/Drawings/Information as addressed in General Specification 
and Design Criteria for Civil and Structural Work - Volume –VII/A, General 
Specification and Design Criteria for Architectural Work - Volume –VII/B &
Technical Specification for Civil, Structural and Architectural Work - Volume –
VII/C of this Bid Document.

14.10.00 All Documents/Drawings/Information as addressed in Specifications for 
Ventilation and Air Conditioning System - Volume III-D of this Bid Document.

Requirements of Documents/Drawings/Information under ‘Information’
Category

14.11.00 Pipe Schedule for the complete system.

14.12.00 Valve Schedule for the complete system.

14.13.00 Isometric Piping Drawings the complete system.

14.14.00 Data Sheets, Dimensional General Arrangement and Cross Sectional Drawing 
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for each of pumps, blowers, agitators, valves, isolation gates, monorail hoists, 
etc.

14.15.00 Following test certificates/test curves/data shall be furnished :

a) Material test certificates.

b) Performance tests results and characteristics curves of pumps, fans and 
electric drive motors.

c) Hydraulic test results of pressure vessels, pipes, valves, fittings, etc.

d) Test results to anticorrosive coatings. 

e) Nondestructive test results as applicable.

14.16.00 All Documents/Drawings/Information as addressed in Technical Specifications 
for Instrumentation and Control - Volume -VI of this Bid Document.

14.17.00 All Documents/Drawings/Information as addressed in Technical Specifications 
for Electrical Equipment & Accessories - Volume -V of this Bid Document.

14.18.00 All Documents/Drawings/Information as addressed in General Specification 
and Design Criteria for Civil and Structural Work - Volume –VII/A, General 
Specification and Design Criteria for Architectural Work - Volume –VII/B &
Technical Specification for Civil, Structural and Architectural Work - Volume –
VII/C of this Bid Document.

14.19.00 All Documents/Drawings/Information as addressed in Specifications for 
Ventilation and Air Conditioning System - Volume III-D of this Bid Document.

The Bidder shall submit a complete list of documents and drawings along with 
the category for review/approval by Purchaser.

Before manufacturing of the equipment, the Bidder shall have to take approval 
of the relevant design calculations/drawings from the Purchaser. Any 
manufacturing done prior to approval of the of the relevant design 
calculations/drawing shall be at risk of the Bidder and in case of any 
discrepancy with reference to approved design calculations/drawings 
rectification shall be made by the Bidder at their own cost without any violation 
of delivery schedule.

It is to be noted by the Bidder that approval or release of Documents / 
Drawings by Purchaser does not include the checking for drafting and other 
errors, but only review of basic concepts and general principles involved. 
Approval does not relieve the Bidder from responsibility for correctness of 
design, details and dimensions.

15. 00.00 DEVIATION
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VOLUME : III-C 

 SECTION-VII 

 TECHNICAL SPECIFICATION 
 FOR 
 PRESSURE AND STORAGE VESSELS 
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 SECTION-VII 

 TECHNICAL SPECIFICATION 
 FOR 
 PRESSURE AND STORAGE VESSELS  

 C O N T E N T S

CLAUSE NO. DESCRIPTION PAGE NO.
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SECTION-VII 

TECHNICAL SPECIFICATION 
FOR

PRESSURE AND STORAGE VESSELS 

1.00.00 INTENT OF SPECIFICATION

This specification covers the design, manufacture, shop testing, shop testing, 
construction, fabrication, erection, testing, inspection & commissioning of pressure 
and storage vessels at works & site.  

2.00.00 CODES AND STANDARDS

The design, manufacture, shop testing, site fabrication and erection, testing and 
commissioning of the pressure vessels and atmospheric storage tanks vessels shall 
conform to the latest revisions of the following standards, in addition to other 
standards addressed elsewhere in the Bid Specification subject to any modification 
and requirement, as specified elsewhere: 

a)  ASME Section VIII  Rules for Construction of Pressure Vessels  
  

b)  ASTM Standards  Standards published by American Society for 
Testing and Materials 

c)  BS EN 12285-2  Workshop fabricated steel tanks. Horizontal 
cylindrical single skin and double skin tanks for the 
aboveground storage of flammable and non-
flammable water polluting liquids 

d)  IS-803  Code of Practice for Design Fabrication and 
Erection of Vertical Mild Steel Cylindrical Welded Oil 
Storage Tanks 

e)  IS-816  Code of Practice for Use of Metal Arc Welding for 
General Construction in Mild Steel 

f)  IS-817  Code of Practice for Training and Testing of Metal 
Arc Welders 

g)  IS-822  Code of Procedure for Inspection of Welds 

h)  IS-1363  
Part 1 to Part 3 

 Hexagon Head Bolts, Screws and Nuts of Product 
Grade C  

i)  IS-1367 
Part 1 to Part 16 

 Technical Supply Conditions for Threaded Steel 
Fasteners

j)  IS-2002  Steel Plates for Pressure Vessels for Intermediate 
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and High Temperature Service including Boilers 

k)  IS-2062  Hot Rolled Medium and High Tensile Structural 
Steel

l)  IS-2825  Code for Unfired Pressure Vessels 

m) IS-3133  Manhole and Inspection Openings for Chemical 
Equipment - General Requirements 

n)  IS-4049  
Part 1 & Part 2 

 Formed Ends for Tanks and Pressure Vessels 

o)  IS-4682 
Part 1 to Part 10 

 Code of Practice for Lining of Vessels and 
Equipment for Chemical Processes 

p)  IS-4864 to IS-4870  Shell Flanges for Vessels and Equipment 

3. 00.00 GENERAL DESIGN FEATURES

3. 01.00 Design of all pressure vessels shall conform to IS 2825 or ASME Section VIII 
Division-I or equivalent code / standard (subject to approval by Purchaser).   

3. 02.00 Design of all vertical cylindrical atmospheric storage tanks containing water, acid, 
alkali and other chemicals shall conform to IS-803.  

Supporting frame where required for design of Demineralized Water Storage Tanks 
shall be in accordance with IS-800. The tank shall be "Non-pressure" fixed roof type 
with atmospheric vents.  

3. 03.00 Design of all horizontal cylindrical atmospheric storage tank containing decationized 
water, acid, alkali and other chemicals shall conform to BS EN 12285-2. 

3. 04.00 Design temperature of all pressure vessels and atmospheric storage tanks shall be 
10 deg. C higher than the maximum temperature that any part of the vessel / tank is 
likely to attain during operation. 

3. 05.00 Design pressure shall be the maximum expected pressure to which the vessels may 
be subjected to plus 5% additional margin.  Maximum expected pressure for vessels 
placed in the discharge line of pumps shall be based on the shut-off head of the 
pumps plus static head at pumps suction, if any.  

3. 06.00 In case, tank is subjected to vacuum under any situation, the same shall be duly 
considered as one of the criteria for design of the tank.  

3. 07.00 Each pressure vessel / atmospheric storage tank without inside rubber lining shall 
have a corrosion allowance of minimum 2.0 mm. 

3. 08.00 Mill tolerance as per applicable code (minimum 0.3 mm) shall be duly considered for 
each shell as well as dished end.   

3. 09.00 Thinning allowance of 2.0 mm (minimum) shall be considered for each dished end. 
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3. 10.00 Effective liquid volume for an atmospheric storage tanks tank shall be considered as 
the liquid volume in between the design highest operating level / design highest level 
switch set point and design lowest operating level / design lowest level switch set 
point. 

3. 11.00 A liquid volume (corresponding to a minimum of 100 mm shell / liquid height in 
between design lowest operating level / design lowest level switch set point and top 
of side mounted outlet nozzle / bottom of tank) below the required effective liquid 
volume shall be considered & provided for satisfactory functioning of concerned level 
switch.  

3. 12.00 Each atmospheric tank shall have sufficient free board (minimum 300 mm unless 
specified otherwise) above the design highest level / design highest level switch set 
point. 

3. 13.00 The invert of overflow nozzle shall be kept at least 50 mm or 5 % of total height 
whichever is higher above the design highest level / design highest level switch set 
point for each of the atmospheric tanks, except for the Demineralized Water Storage 
Tanks. 

3. 14.00 For Demineralized Water Storage Tanks, the invert of overflow nozzle shall be kept 
at least 500 mm or 5 % of total shell height whichever is higher above the design 
highest level / design highest level switch set point.  

3. 15.00 A minimum 100 mm shell height shall be provided above the top of overflow nozzle 
of each atmospheric storage tank.  

3. 16.00 Wall thickness of each of atmospheric tanks shall not be less than 6 mm. If higher 
thickness for any atmospheric storage tank is specified elsewhere in this 
Specification, the same shall be provided. 

3. 17.00 Vessels coming under preview of IBR shall be designed accordingly. 

4. 00.00 MATERIAL OF CONSTRUCTION

4. 01.00 The pressure vessels shall be designed as Class 3 vessels (as per IS-2825) and 
fabricated of steel as per IS-2062 / IS-2002 Grade 3 or SA-515 / 516 Grade 60 / 70 
In case, the vessels are designed as Class 1 or Class 2 vessels (as per IS-2825), 
the material of construction shall conform to IS-2002 Grade 3.  

4. 02.00 Atmospheric storage tanks shall be fabricated of mild steel as per IS-2062.   

4. 03.00 The material of construction for various connections, for all the lined or unlined 
vessels/tanks shall be same as that of interconnecting piping material suitably lined 
wherever required.  The pipe flanges, manhole/manhole covers, reinforcement pads 
etc. shall be fabricated out of the same material as that one used for the vessel / 
tank.  However, screwed fittings for instrumentation, sample connection, drain 
connection of size 25 mm NB and less shall be of stainless steel construction (SS-
316).
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5. 00.00 FABRICATION 

5. 01.00 All pressure vessels and storage tanks except the large tanks like Demineralised 
Water Storage Tanks should preferably be fabricated and tested completely at 
manufacturer's works to ensure better workmanship. 

5. 02.00 The plates to be used for fabrication shall preferably have a minimum width of 1500 
mm. 

5. 03.00 Ends of pressure vessels shall be of dished design and constructed of forging, 
pressing or spinning as per IS-4049. 

5. 04.00 Interior surfaces of all atmospheric storage tanks shall be clear of stiffeners and 
other structural supports. Tanks shall be reinforced and stiffened externally as 
required.

5. 05.00 Plates to be used for fabrication of atmospheric vertical storage tanks shall be 
accurately formed in bending rolls to the diameters called for and cold rolled through 
plate bending machine by several number of passes to true curvature and joined by 
welding.

5. 06.00 The atmospheric vertical storage tanks shall have flat bottom.   

5. 07.00 Ends of atmospheric horizontal storage tanks shall be of dished design and 
constructed of forging, pressing or spinning as per IS-4049. Conical or Flat Ends 
shall not be accepted. 

5. 08.00 All welding shall be as per IS-816 or equivalent code (subject to approval by 
Purchaser).  The qualification of the welders should be as specified in IS-817 and 
welding electrodes shall be as per relevant Codes / Standards. 

5. 09.00 Bidder shall state clearly in his proposal the make and type of welding rods 
necessary for fabrication / construction work. 

5. 10.00 Welding sequence shall be adopted in such a way so as to minimize the distortion 
due to welding shrinkage. The Bidder shall indicate in drawing, the sequence of 
welding proposed which should meet prior approval of the Purchaser.  Welding shall 
not be carried out when the surface of the parts to be welded are wet from any 
cause and during periods of rain and high winds unless the welder and work are 
properly shielded. 

5. 11.00 All seams shall be so positioned that they do not pass through connections of vessel 
/ tank. The connections shall be flushed with inner surface of vessel / tank and 
welded continuous on both sides of the vessel / tank.  Sharp inside edges shall be 
rounded to a minimum 3 mm radius. Inside seam weld shall be ground smooth, 
suitable for applicable of corrosion resistant coating / lining. 

5. 12.00 All the joints (circumferential / longitudinal) shall be double butt welded with full 
penetration or single butt welded without backing strip. For joints involving small 
thickness 6 mm or less, back chipping to metal followed by DP test and re-welding 
shall be done to have full penetration. 

5. 13.00 All internal baffles, wear plates, pipes etc. shall be continuously welded on both 
sides at all contact points with full fillet welds which shall be free of voids, gaps, 
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craters, high spots, sharp edges, and undercutting.  Sharp edges shall be ground to 
a 3 mm minimum radius. 

5. 14.00 All welds on inner surface of vessel / tank shall be free of voids, gaps, craters, pits, 
high spots, sharp edges, abrupt ridges and valleys or undercut edges.  High spots, 
irregularities and sharp edges shall be removed by grinding.   

5. 15.00 Weld splatter shall be removed. 

5. 16.00 Inspection of all welds shall be carried out in accordance with IS-822 'Code of 
Practice for Inspection of Welds.' 

6. 00.00 APPURTENANCES 

6. 01.00 Internals for pressure vessels and atmospheric storage tanks shall be provided as 
detailed out elsewhere in the specification and as further required.  

6. 02.00 All the pressure vessels and atmospheric storage tanks shall be provided with drain 
connections along with drain valves of suitable size.  

6. 03.00 All the pressure vessels and atmospheric storage tanks shall be provided with the 
vent connections.  The design shall be as to offer adequate area for venting.  Venting 
area shall be such that over pressure/vacuum is not created during maximum filling / 
withdrawal rate.  The maximum withdrawal rate for the Demineralized Water Storage 
Tanks shall be intimated later at detail engineering stage to the Bidder. 

6. 04.00 Various instrumentation and the fittings required for the pressure vessels and 
atmospheric storage tanks shall be provided as elaborated elsewhere in the 
specification. 

6. 05.00 Manholes / Hand Holes 

6.05.01 Manholes shall be provided for all pressure vessels and atmospheric storage tanks to 
provide easy access into the same. The diameter shall be minimum 500 mm and 
each manhole will be provided with cover plate, nuts, bolts and gaskets to ensure leak 
tightness at the test pressure.  Manholes shall be davit type for rubber lined vessels. 

6.05.02 Each of the pressure vessels and horizontal type storage tanks shall be provided 
with at least one manhole at the top. 

6.05.03 Each of the vertical type atmospheric storage tanks with diameter 1200 mm or more 
shall be provided with a manhole on the top.  For the Demineralized Water Storage 
Tanks, manholes shall be provided as per IS-803. 

6.05.04 Each of the pressure vessels filled with ion exchange resins shall be provided with a 
handhold of diameter at least 150 mm at a level in the vicinity of bottom of resin bed. 

6.05.05 The required lining / coating for the inside surface of the manhole / handhold, nozzle 
and cover plate of the manhole/ handhold shall be same as that of the respective 
vessel/tank. 

6. 06.00 Nozzle Connections 
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6.06.01 Bidder shall furnish all materials required for nozzle connections with reference to 
system requirements.  In addition to these, additional nozzle connections, if required 
by the Purchaser for the inter-connection with other systems / piping / instruments 
etc. shall also be provided.  Such additional requirements may be intimated to the 
Bidder later at detail engineering stage and Bidder shall provide the same complete 
with necessary supports and other accessories without any sort of price implication 
whatsoever.   

6.06.02 Nozzle wall thickness shall be as per relevant code for design to be followed for the 
vessel/tank in questions. 

6.06.03 All flanged connections should be supplied complete with matching counter flanges, 
bolts, nuts and gasket materials.  The flange design (thickness and drilling etc.) shall 
match with the interconnected piping flanges. 

6.06.04 Bolts and nuts to be used externally to the vessels shall be of hexagonal head 
conforming to IS-1367.  However fasteners if any within tanks shall be of SS-316 / 
SS-304 or Hastalloy-B as per the duty conditions / requirements. 

6.06.05 Gaskets shall be of full face type. 

6. 07.00 Sight glasses shall be provided for the tanks/vessels as specified elsewhere in the 
specification. The material for sight glass shall be high quality transparent 
PLEXIGLASS of sufficient thickness to withstand the test pressure. The sight glass 
shall be provided with suitable gaskets and bolts to ensure leak tightness at the test 
pressure. 

6. 08.00 Vessels Supports / Lifting Lugs 

6.08.01 Adequate supporting arrangements like legs, straps, saddles, skirt boards, pillars 
etc. for the pressure vessels and atmospheric storage tanks shall be provided to 
transfer all loads to civil foundation.  All foundation bolts, inserts etc. shall also be 
provided. 

6.08.02 All vessels shall be provided with lifting lugs, eye bolts etc. for effective handling 
during erection. 

6.08.03 All vessels of internal, diameter of 1200 mm or greater shall be provided with 
minimum four (4) lifting lugs for safe and effective handling during erection.  Smaller 
vessels shall be provided with atleast two (2) lifting lugs. 

6.08.04 Material of construction for these vessel supports, saddles, lugs shall conform to IS-
2062. 

6. 09.00 Special Accessories for Tanks

6.09.01 Each of all the tanks shall be provided with over flow connection designed for the 
filling rate of the respective tank. 

6.09.02 Water Seal shall be provided for the overflow line of Demineralized Water Storage 
Tanks.  Vent line of Demineralized Water Storage Tanks shall be provided with 
Carbon-Di-Oxide Absorber / Breather of proven design to prevent contamination 
from atmospheric air. Carbon-Di-Oxide Absorber / Breather shall preferably be 
located at finished floor / pavement level.   
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6.09.03 The vent and overflow lines of Acid Bulk Storage / Day / Measuring Tanks shall be 
provided with fume absorber using suitable packing material, such as pall rings / 
raschig rings. 

6.09.04 The vent and overflow lines of Alkali Bulk Storage / Preparation / Day / Measuring 
Tanks shall be provided with Carbon-Di-Oxide Absorber / Breather as addressed 
under clause no. 6.05.02 above.   

6.09.05 Conservation Vent Valve shall provided on each of Demineralized Water Storage 
Tanks to ensure minimum contact with air.  The valve should normally be closed.  
With vacuum or pressure to the extent of 65mm water gauge into the tank, the valve 
shall open to relieve the vacuum or pressure.  

Material of construction should be as follows: 

Body & valve disc - Die cast aluminium. 

 Spindle  - Steel 

 Spring   - Phosphor Bronze

 Seal   - Rubber 

7.00.00 ERECTION 

7.01.00 Each of all pressure vessels and atmospheric storage tanks should be directly 
placed on the civil foundation when supplied in fully fabricated form. 

7.02.00 All fabricated part, before assembly, shall be transported by the Bidder to installation 
at site.  All preliminary work and fabrication in part or full shall be done at the Bidder's 
fabrication yard or shop. 

7.03.00 All material before final installation over the foundation at the respective locality shall 
be inspected and faired as necessary to ensure that any damage received during 
transportation is corrected before erection to the satisfaction of the Purchaser.  
Particular attention shall be given towards removal of buckles and other form of 
distortion in shell and bottom plates of vertical atmospheric storage tanks.  
Irregularities and dirt which would prevent metal to metal contact at the jointing faces 
shall be removed. 

7.04.00 The method of holding the plates in position during welding and all devices used for 
this purpose should be approved by the Purchaser.  All lap joints shall be held in 
close contact during welding and the surface in contact shall be thoroughly cleaned 
before assembly. 

7.05.00 Holes in plate work to assist in erection should be avoided as far as possible.  The 
location of the holes shall be indicated in the fabrication drawing.  The method of 
filling holes shall be approved by the Purchaser.  Lugs attached by welding to the 
tank and required only for the purpose of erection shall be removed and any 
projections of weld metal shall be chipped and grounded flush with the plate surface. 

7.06.00 In the construction of the shell, every care shall be taken to minimize distortion or lack 
of circularity due to welding or for any other reason. 
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7.07.00 Tanks shall be safeguarded against damage due to wind or any other external 
causes by providing suitable steel cable guys until completion. 

7.08.00 All materials used by the Bidder such as electrodes, gaskets, bolts and nuts, paints 
and any other appurtenance shall be conforming to relevant Indian Standard Code of 
Practice or equivalent (subject to approval by the Purchaser).  Manufacturer's test 
certificate for guaranteed performance shall have to be provided when called for. 

7.09.00 The finished bottom plate of vertical atmospheric tanks shall be crowned from the 
outer periphery to the centre with a slope of 1:36.  Sufficient number of plugged holes 
shall be provided in bottom plate of the tanks for bottom testing. 

8. 00.00 PROTECTIVE LINING AND PAINTING 

8. 01.00 Inside surfaces of all pressure vessels and atmospheric storage tanks shall be 
protected by anticorrosive paints or rubber lining as required / specified.  External 
surfaces of all pressure vessels and atmospheric storage tanks shall be protected by 
anti corrosive painting. 

8. 02.00 The supply and application of Protective Lining and Painting with reference to 
pressure vessels and atmospheric storage tanks need to be as per Sub Section: M7 
– Technical Specification for Protective Lining and Painting, attached herewith. 

9. 00.00 TESTS AND INSPECTION 

9. 01.00 All pressure vessels shall be hydraulically tested at 1.5 times design pressure or 2 
times the maximum working pressure whichever is higher, for a period not less than 
one (1) hour.

9. 02.00 All atmospheric storage tanks shall be tested for leak tightness by filling up with 
water up to the highest level for a period not less than 8 hours. 

9. 03.00 Full rubber lining is to be tested as per IS-4682 Part I for the following tests: 

(a) Adhesion tests 

(b) Tests to check resistance to bleeding 

(c) Measurement of lining thickness 

(d) Shore hardness test 

(e) Spark test at high voltages 5 KV / mm of thickness with a gap of 8 mm 
between the probe and lining. 

9. 04.00 Thickness of painting shall be checked with dry type thickness gauge. 

9. 05.00 Vessels as per IBR shall be tested accordingly. 

9. 06.00 DP test after back gauging and on complete welds on atmospheric tanks and 
pressure vessels need to be carried out. 

9. 07.00 All non-destructive tests shall be carried out as per the applicable design code / 
standard for all pressure vessels and atmospheric tanks. 
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9. 08.00 Butt welds if any on the dished ends shall be radio graphed after dishing and shall be 
stress relieved. 

9. 09.00 All dished ends for pressure vessels shall be stress relieved after dishing. 

9. 10.00 All weld procedure and welder qualification certificates shall be verified. 

9. 11.00 All painting on vessels and tanks shall be checked for the thickness as per the 
specification mentioned elsewhere. 

9. 12.00 All materials to be used for the pressure vessels and atmospheric tanks and 
accessories should be of tested quality and test certificates shall be made available 
to the Purchaser. 
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VOLUME : III-C 

 SECTION-VIII 

TECHNICAL SPECIFICATION 
FOR

PIPING, FITTINGS AND VALVES  
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SECTION: VIII 

 TECHNICAL SPECIFICATION 
 FOR 

 PIPING, FITTINGS & VALVES 

1.00.00 INTENT OF SPECIFICATION 

This specification covers the design, manufacturing, inspection, shop testing, 
erection, testing and commissioning at site of all the piping, fittings, valves and all 
other accessories as specified and as further required.

2. 00.00 SCOPE 

The items & materials to be supplied shall include but not be limited to the following: 

2. 01.00 Pipes, bends, elbows, tees, branches laterals, crosses, reducing unions, couplings, 
cap, expansion joints, flanges, blank flanges, saddles, shoes, sampling connections 
etc. necessary for making a reliable piping system. 

2. 02.00 Gaskets, ring joint, backing rings, jointing material etc. as required. 

2. 03.00 Instrument tapping connection, stub and thermowells. 

2. 04.00 Supply and machining work of flanges, pipe spools and matching pipes to connect 
flow measuring orifice nozzles etc., pressure accumulators as necessary. 

2. 05.00 Valves and Isolation Gates, to start/stop and control / regulate flow. 

2. 06.00 Strainers. 

2. 07.00 Anchor blocks (for buried / over ground piping), support brackets, clamps, support 
trestles, hangers, vibration dampener etc. for the piping under the scope of contract. 

2. 08.00 Bolts, nuts, fasteners as required for interconnecting piping, valves and fitting as well 
as for terminal points. 

2. 09.00 Steel for pipe supports and embedded steel.  Also pipe supports and necessary 
embedment required to be embedded in concrete for underground / above ground 
pipes. 

2. 10.00 Painting, anti-corrosive coatings, etc. inside and outside of pipes as necessary and 
as specified. 

2. 11.00 All embedded parts required for all tanks/water retaining structures made of RCC 
including puddle pipes shall be supplied by the Bidder. 
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3. 00.00 CODE & STANDARDS 

The design, manufacture, fabrication shop testing & inspection, erection, testing and 
commissioning of piping fittings and valves shall conform to the latest revisions of the 
following Indian / International codes / standards and other applicable statutory 
codes / ordinances, rules, regulations as well as safety codes, in addition to other 
codes / standards if any as addressed elsewhere in the Tender Specification.  

Other National / International Standards may also be considered acceptable (subject 
to specific approval by Purchaser) with reference to any specific situation / 
requirement provided they are recognized to be equivalent or superior to the 
Standards as stipulated in the Tender Specification. 

ANSI - B 16.5 : Steel pipe flanges and flanged fittings. 

ANSI - B 16.9 : Wrought steel Butt welding fittings 

ANSI - B 16.11 : Forged steel socket welding and screwed fittings 

ANSI - B 16.21 : Non Metallic Gaskets for Pipe Flanges 

ANSI - B 16.25 : Butt welding ends 

ANSI - B 16.28 : Wrought Steel Butt Welding short radius elbows 
and returns 

ANSI - B 31.1 : Power Piping code. 

ANSI - B 36.10 : Welded & seamless wrought steel pipe 

ANSI - B 36.19 : Stainless steel pipe 

API - 5L : Specification for Line Pipe 

ASME - Section II Ferrous Materials Specification

ASTM - A 53 : Seamless carbon steel. 

ASTM - A 106 : Grade C Seamless carbon steel pipe. 

ASTM - F441 / 
F441M - 09 :

Standard Specification for Chlorinated Poly(Vinyl 
Chloride) (CPVC) Plastic Pipe, Schedules 40 and 
80

ASTM - F439 - 11 : Standard Specification for Chlorinated Poly (Vinyl 
Chloride) (CPVC) Plastic Pipe Fittings, Schedule 80 
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AWWA - C-203 : Coal tar protective coatings and linings for steel 
water pipe lines - Enamel and Tape - Hot Applied 

AWWA - C-208 : Dimensions for Steel Water pipe fittings 

AWWA - C-504 : Standard for butterfly valve. 

BS - 1868 :
Specification for steel check valves (flanged and 
butt-welding ends) for the petroleum, petrochemical 
and allied industries

BS - 5158 : Specification for cast iron plug valves 

BS - 5353 : Specification for steel plug valves 

BS EN - 593 : Industrial valves. Metallic butterfly valves 

BS EN  - 1796 :
Plastics piping systems for water supply with or 
without pressure. Glass-reinforced thermosetting 
plastics (GRP) based on unsaturated polyester 
resin (UP)

BS EN - 13397 : Industrial valves. Diaphragm valves made of 
metallic materials 

BS EN - 13789 : Industrial valves. Cast iron globe valves

BS EN - 14364 :

Plastics piping systems for drainage and sewerage 
with or without pressure. Glass-reinforced 
thermosetting plastics (GRP) based on unsaturated 
polyester resin (UP). Specifications for pipes, 
fittings and joints 

BS EN 
ISO  - 16138 : Industrial valves. Diaphragm valves of 

thermoplastics materials

DIN - 16966 :
Glass fibre reinforced polyester resin (UP-GRP) 
pipe fittings and joint assemblies - Requirements for 
and testing of bushes, flanges, and flanged and 
laminated joints 

IS - 210 : Grey Iron Castings

IS - 318 : Leaded Tin Bronze Ingots and Castings 

IS - 458 : Precast Concrete Pipes (with and without 
reinforcement). 

IS - 554 :
Pipe Threads where Pressure Tight-Joints are 
made on the Threads – Dimensions, Tolerances 
and Designation. 
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