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SECTION - I 
 

SPECIFIC TECHNICAL REQUIREMENTS 
 
 
 
SUB-SECTION IA - Specific Technical Requirements (Mech.)  
SUB-SECTION IB - Specific Technical Requirements (Electrical) 
SUB-SECTION IC - Specific Technical Requirements (C & I) 
SUB-SECTION ID – Datasheet-A 
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SUB-SECTION – IA 
 

SPECIFIC TECHNICAL REQUIREMENTS (MECHANICAL) 
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1.0 GENERAL 
 

The Condenser On load Tube Cleaning Systems (COLTCS) complete with all accessories 
shall conform to the standard technical specifications (Section-II) and Data Sheet-A 
enclosed herewith. In addition the requirements of this section I including customer 
specification attached at Appendix-I of section IA shall also be complied with. However, 
wherever the details given in Section-II and Data Sheet-A are different, the requirements of 
Data Sheet-A shall prevail. Similarly in the event of contradictions between Section-I/ 
customer specification (Appendix-I) / Section-II/ Data Sheet-A, the same shall prevail in the 
order as: customer specification (Appendix-I), Section-I, Datasheet-A, Section-II. 
 
Section I consists of 4 Sub-Sections viz. Sub-Sec. IA, IB and IC for Mechanical, Electrical 
and C&I respectively and Sub-Sec. ID for Datasheet-A, the requirements of all 4 sub-
sections shall be complied with. 
 
 

2.0   DESCRIPTION OF EQUIPMENTS : 
 

 
2.1 Condenser on load tube cleaning systems (COLTCS) : 
 
 

The condenser on load tube cleaning system (COLTCS) is intended to prevent formation of 
various forms of fouling and scaling in the condenser tubes. The cooling water system is of 
closed circuit type with cooling towers or open circuit type as specified. The water analysis 
is indicated with Datasheet-A. 

 
 
 
3.0 SCOPE OF SUPPLY UNDER THE SPECIFICATION IN THE BIDDER’S SCOPE FOR 

COLTCS. 
 
 
3.1 The details of COLTCS with quantities, design parameters, size and MOC’s as per Data 

Sheet-A. 
 
3.2 SCOPE OF SUPPLY  IN THE BIDDER’S SCOPE FOR COLTCS: 
 
3.2.1 Each set of COLTCS shall comprise following : 
 

a) One No. Ball Separator at Condenser CW outlet pipe. 
b) One No. Ball recirculation pump with drive motor. 
c) One No. Ball collector. 
 

d) One No. Manual ball sorter (Bucket type sorter with sieves to manually sort out the 
undersized balls by shaking the sieved bucket manually) for each set of COLTCS. 

 
e) Differential pressure measuring system for ball separator. DP measuring system 

shall comprise of 2 nos. DPT +1 no. DPG for each COLTCS. Instrument shall be with 
Remote seal   arrangement. Stubs for DPT and DPG shall be independent. 

 
f) Ball monitoring system comprising an independent balls recirculation monitor and an 

independent balls oversize monitor. If bidder is not manufacturing Ball over size 
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monitor then they can offer other alternatives like automatic ball sorter etc. 
 

g) Length of Ball separator, Scope of Counter Flange, Nuts, bolts and gaskets shall be 
as per Datasheet-A.  

   Thickness of body flange and counter flange shall be as per Drg no PE-DG-999-141-
M017 enclosed at enclosures at Annexure-II of Datasheet-A.  

 
h) Complete Pipe work, including interconnection piping, flanges/counter flanges for 

pipes, bends, fittings, distributors, nozzles and support installation materials shall be 
in Purchaser’s scope. However, valves along with its Flanges/Counter 
Flanges/Gaskets/Nuts & Bolts shall be in Bidder’s Scope. Isometric Drawing 
along with BOM for interconnection piping, flanges/counter flanges for pipes, bends, 
fittings, distributors, nozzles and support installation materials inline with approved 
Installation Drawing to be submitted by the Bidder within 4 weeks after approval of the 
Installation Plan. 
 

i) The Electrical and C&I item / accessory as specified in succeeding clause/ 
respective sections herein. 

 
j) Power and Control cables between starter Panel (Switch Gear) and various drives in 

bidder’s scope of supply. 
 

k) Starter Panel (Switch Gear Panel)  shall be as follows: 
 
2 Sets of COLTCS shall have one Common Switch Gear Panel for DCS based 
control system. However, separate Local Control Panel (Starter Panel) shall be 
provided near to each COLTCS for its operation. 

 
Switch Gear Panel should have suitable arrangement like Bus Coupler for providing 
redundancy to incoming supply feeder (1Working + 1 Standby feeder). 
 

l) Control cables between field instruments and Switch gear panel. 
 

m)  All the field instruments stipulated in this specification shall be in Bidder’s scope. 
 

n) Commissioning balls and other commissioning spares on “As required basis” and to 
be supplied at the time of commissioning of COLTCS system. 

 
o) Set of mandatory spares as indicated in Data Sheet A. Spare balls (if applicable) to 

be supplied at the time of commissioning of COLTCS system. 
 

p) Supporting arrangement complete with saddle support, foundation plates, anchor 
bolts, nuts, sleeves, inserts, all installation materials, fixing bolts, clamps and other 
accessories etc. for complete equipment supplied under this package. 

  
q) Finish paints for touch up painting of equipment after erection at site, in sealed 

containers. 
 

r) Set of special tools and tackles if required for maintenance and erection of the 
equipment supplied. 

 
s) Various drawings, data test reports/ certificates instruction manuals for erection 

operation and maintenance etc. as specified in Data Sheet-C. and cables schedule 
indicating BOQ for power & control cables. 
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t) Panels & Instruments: Scope and Type as specified in C&I section wherever 

required. 
 

u) Cathodic Protection of COLTCS along with Sacrificial Anode. 
 

Any item not specified but required to make COLTCS a complete package shall also be in 
bidder’s scope. 

 
 

4.0 SCOPE OF SERVICES INCLUDED IN THE BIDDER’S SCOPE : 
 

The bidder's scope also includes following services at site, for scope under this 
specification for COLTCS: 

 
a) Installation checks (Erection in BHEL’s scope). 
b) Commissioning of equipment.   
c) Trial run for requisite period 
d) Performance Testing. 

 
The trial run of equipment shall be generally conducted immediately after commissioning while PG 
testing shall be conducted at a later date. These activities for different units shall be timed 
separately. 
 

 For drawings/documents approval  
In the event of order all drawings / documents in soft as well as hard copy shall be 
submitted as per cl. 10.0 (b) below.  
 
Further on receipt of Customer comments, if required bidder’s engineer shall visit 
BHEL/ Customer along with soft copy  to resolve all issues and incorporate 
comments in the soft copy for across the table finalization and Category-I approval. 

 
 

 Site Visits for installation check / commissioning: 
 

Two site visits for four days each for installation check / commissioning of each unit 
in their base price for combined activities of erection checks and commissioning for 
COLTCS for both sets of equipments of one unit.  

 
5.0 EXCLUSIONS : 
 

The following are excluded from the bidder's scope. 
 
5.1 Civil foundation works required for installation 
5.2 Erection of Equipment at site.  
 
6.0 DESIGN CONSTRUCTION : 
 

In addition to the requirements of Section-D the following shall also be complied.  
 
6.1 Layout Piping Arrangement Drg. is enclosed in the specifications at Annexure-III of 

Datasheet-A. 
 
6.2 Thickness of body flange and counter flange of COLTCS shall be as per Drg no PE-DG-
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999-141-MO17 enclosed at enclosures at Annexure-II of Datasheet-A.  
 
6.3 The materials of construction specified in Data Sheet-A are minimum requirements and 

materials of construction for other components not specified shall be similarly selected by 
the bidder for the intended duty which shall be subject to purchaser’s approval during 
detailed engineering in the event of order. 

 
6.4 Housing/ body of COLTCS shall be designed and manufactured as per the applicable 

codes for pressure vessels and to take care of force and moments as enclosed in the 
specification. However in no case thickness of housing/ body shall be less than connecting 
pipe thickness as specified in Data Sheet-A of COLTCS. 

 
6.5 Cathodic Protection for COLTCS along with Sacrificial Anode shall be provided by the 

bidder in the equipment. 
 
6.6 Any flow straightener for streamlining the CW flow in balls collecting strainer if required 

shall be supplied by the bidder along with mounting arrangement and the fixing details. 
Suitable Coating for protection against Sea Water and Touch-up Paint in sealed Container 
after welding in Condenser Outlet Pipe at Site to be provided by the Bidder.  
 

6.7 Velocity in the pipe work shall be less than 1.5 m/ sec for pump suction and less than 3.0 
m/ sec. in other pipe work. All valves up to 150 NB shall be ball valves. For higher sizes, 
gate/ globe/ B.F. valves shall be provided. All instrument valves shall be needle valves. 
 

Note:     1) For design & standards of COLTCS (Materials specification, pumps, piping, flanges, 
valves, testing procedures etc) please refer clause no B.0.6.2 of Appendix-1/SECTION-1A 
(SPECIFIC TECHNICAL REQUIREMENT-MECHANICAL) 

 
               (2) Indian Standards and Chinese Standards are NOT acceptable. Wherever international 

standards have been mentioned same shall not include Indian and Chinese standards. 
 

                (3) Wherever ‘IS’ code is indicated in this specification, equivalent international code is to 
be used inline with Note (1) above.  

 
 
7.0 Performance Guarantee and Bid Evaluation criteria for Condenser on Load Tube 

Cleaning System. 
 

Performance Parameters to be guaranteed by bidders under demonstration category under 
compulsory corrections shall be as under: 
 

i)   Percentage recovery of balls (min. 90% recovery for 1000 hrs of normal plant 

operation with 8 hrs Operation of COLTCS per day) 

ii)   Life of Sponge Rubber Ball (Min. 3 weeks with 8 hrs operation of COLTCS per 

day). 

iii)  Max. Pressure drop in ball separator in clean condition (Test to be conducted 

along with commissioning) – not exceeding 0.2 MWC. The Bids shall be technically 

rejected for pressure drop quoted higher than 0.2 MWC. 
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           Any deviation to above balls life, percentage recovery and pressure drop will not be 
accepted. 

                     
                      In case the successful bidder fails to demonstrate any of these parameters he   
                      shall carry out modifications at his own cost, to purchaser’s approval. 

           In case bidder fails to demonstrate above parameters to purchaser’s satisfaction    
           even after modification carried by him at site, the purchaser has the right to reject  
           the equipment out rightly. 

 
8.0 SPARES : 
 
8.1 Mandatory Spares 

Mandatory Spares shall be as per Data Sheet-A or annexure enclosed with data sheet A.  
 
 

9.0 Quality Plan 
 
Bidder shall submit QP in the event of order based on the guidelines given in the 
specification & QP enclosed therein. QP will be subject to BHEL/ Customer approval and 
customer hold points for inspection/ testing shall be marked in the QP at the contract stage. 
Inspection/ testing shall be witnessed as per same apart from review of various test 
certificates/ Inspection records etc. Charges for 3rd party inspection (TUV/ equivalent) for 
imported components wherever required shall be included by bidder in the base price itself. 
If BHEL or BHEL customer decides to witness the tests along with third party, the cost of 
travel of BHEL or BHEL customer shall be borne by BHEL or BHEL customer themselves. 
 

    
10.0 DELIVERY & DRAWINGS/ DOCUMENTS DISTRIBUTION SCHEDULE : 

 
a. Delivery of Equipment shall be as per NIT. 

 
b. The drawings to be submitted by bidder in event of award of contract.  

 

BHEL DRG NO DRG TITLE Drg Sch for vendors 

Primary Documents: 

PE-V2-421-165-N001 P&ID OF COLTCS SYSTEM 

R-0 within 20 days (for all 
except Installation plan, for 
Installation Plan 30 Days) 
from LOI/PO & subsequent 
revisions within 7 days of 
comments received from 
BHEL. 

PE-V2-421-165-N002 
TECHNICAL DATA SHEET-
COLTCS 

PE-V2-421-165-N003 INSTALLATION PLAN- COLTCS 

PE-V2-421-165-N004 
GENERAL ARRANGEMENT OF 
BALL SEPERATOR  

PE-V2-421-165-N005 
DETAILS OF BR SKID,BALL 
INJECTION PIPE &  FIXING 
DETAILS 

PE-V2-421-165-N006 
C&I Part-I,PANEL-TDS, I/O LIST, 
CABLE SCH AND CONTROL 
PHILOSPHY FOR COLTCS 

PE-V2-421-165-N008 QP-COLTCS 
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PE-V2-421-165-N007 
C&I Part-II, GA & WIRING 
DIAGRAM OF PANEL- COLTCS 

R-0 within 30 days from Cat-I(or)II 
approval of C&I Part-I document & 

subsequent revisions within 7 days of 
comments received from BHEL. 

Secondary Documents: 
PE-V2-421-165-N009 O& M MANUAL -COLTCS Within 30 days from MDCC 

PE-V2-421-165-N010 
PG TEST PROCEDURE -COLTCS 
(If Applicable)

R-0 within 20 days of Cat-I(or)II 
approval on COLTCS document. 

 
Drawings submitted shall be complete in all respects with revised drawing submitted incorporating all 
comments. Any incomplete drawing submitted shall be treated as non-submission with delays to 
bidder’s account. 
 

c. Final documentation: Refer clause no. B.0.3.9.4 Appendix-1/SECTION-1A. 
 
11.0 The makes of various bought out items shall be subjected to purchaser's approval in the 

event of order.  
 
12.0 It is mandatory for the bidders to submit along with the bid the deviations if any whether 

major or minor in the schedule of deviations only. In the absence of deviations listed in 
the schedule of deviations the offer shall be deemed to be in full conformity with the 
specification "non-withstanding" anything else stated elsewhere in bidder's offer, 
data sheets etc. The implied/ indirect deviations in data sheets etc. Shall not be 
binding on the purchaser. 
 

13.0 The following documents shall be furnished by the bidder with his offer : 
 

 Compliance certificate duly signed and stamped (Enclosed at section-III). 
 Guarantee schedule duly signed and stamped (Enclosed at section-III). 

 
 GA drawings of following with empty/ filled-ups. 

 Balls Collecting Strainers (as applicable). 
 Balls recirculating Skids. 
 Other equipments considered necessary for Layout/ Civil. 

 
 Electrical Load Data (Enclosed at section-1B of Specification) 
 Schedule of Deviation (As per NIT format) 

 
The bidder to note that load requirement furnished and finalised during tender stage 
shall only be provided by BHEL and any changes or additional requirement of 
Electrical load by bidder during contract stage shall be provided by BHEL with cost 
repercussions to the bidder. 

 
NOTE: Apart from above, no other drawing/ document/ data sheet etc. shall be 

submitted along with the offer. If any drawing/ document etc. is submitted with 
the offer, same shall be considered as for ‘Reference’ purpose only and shall 
not be reviewed/ commented upon and any deviation, exclusion to scope, 
etc. taken in documents but not highlighted in the deviation schedule shall not 
be taken cognizance of. 
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14.0 COLTCS packing procedure before dispatch 
 

The purpose of this procedure is to outline the requirements and procedures for protecting 
the equipment’s during shipment and preserving during the storage. 

14.1 Preparation for Packing:  
 After hydro testing, operation, all fluids e.g. water etc., shall be completely drained 

from all COLTCS’s parts, and the equipment blown dry. 
 All material shall be cleaned internally and externally to remove, scale, rust fillings 

and any other foreign material. 
 The COLTCS shall be placed on a strong wooden base & bolted to the wooden 

base using the foundation holes for further transportation up to site. 
14.2 Protection of parts: 

 
  BALL SEPARATOR) shall be packed in properly in high grad bubble plastic wrap 

for transportation, and long storage at site. 
 Actuators shall be packed in separate wooden box of proper sizes.  
 COLTCS items (EXCEPT BALL SEPARATOR) shall be packed in proper sizes of 

wooden cases. High grade woods like Rubber woods, jungle wood, hard wood, 
mango wood, pine wood, etc.  is used for packing. 

 Loose material, & Electrical & Electronics items shall be packed in corrugated box 
and plastic bags with proper tagging and marking of handle with care in proper sizes 
of wooden cases 

 All finished (or) machined (External C.S. Surfaces shall be protected against 
corrosion with corrosion resisting coating, which is easily removable (Compound 
shall be such that it will remain on the surface at temperature normally encountered 
during shipping & storage). 

 All machined surfaces shall be protected from mechanical damage. All external 
unfinished carbon steel surfaces shall be sand blasted & shall be coated with rust 
preventive primer. 

 Flanged opening if any shall be covered with blank flanges sealed with blank gasket 
of natural rubber or equivalent. Butt welded opening shall be closed with temporary 
closing covers. Internal threads shall be protected with metal plug sealed with 
Teflon tape (if applicable). External thread shall be protected with PVC sleeve. 

 Wooden cases shall be covered with HDPE cloth from inside wooden box and the 
top.  All the opening in plate heat exchanger shall be closed properly by suitably 
covering to prevent    foreign material entering in plate heat exchanger. 

 All fabricated wooden cases & crates conform to the requirement as per table given 
below: 
Gross Weight 

[Kgs.] 
Board Thickness Batton / Rafter 

Thickness 
2000 to 9000 Min. 30 mm Min. 35 mm 

9000 to 18000                    Min. 50 mm  Min. 35 mm 

 
 All the equipment shall be protected for entire period of dispatch, storage and 

erection against corrosion, incidental damage due to vermin, sunlight, rain, high 
temperature, humid atmosphere, rough handling in transit and storage. All MS parts 
which are not painted shall be provided with coating of grease. 
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 Clay Desiccant or such other moisture absorbing material in small cotton bags shall 
be placed and tied at various points on the equipment, wherever necessary. 

 
14.3 Preservation 

The equipment’s shall be stored under closed/open space in packed condition until 

installation. The packages containing loose plates and gaskets are to be protected from 

extreme climatic conditions. 

14.4 Photographs  
Bidder to take photographs of all parts like Ball separators, screen, pumps, piping, valves, 

instruments, actuators, panel (inside & outside) and sent to engineering deptt along with all 

inspection reports before final dispatch. 

14.5 Sea-worthy packing is applicable for complete self-cleaning strainers package. Details of 

Sea-worthy packing is enclosed with NIT 
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