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1.0 INTENT OF SPECIFICATION 

The intent of specification is to cover supply, design (i.e. Preparation and submission of drawing/ 
documents including " As Built " drawings and O&M Manuals) , engineering, manufacture, fabrication, 
assembly, inspection / testing at vendor's & sub-vendor’s works, painting, maintenance tools & tackles, 
fill of lubricants & consumables (excluding chemicals), mandatory spares along with spares for erection 
,start up and commissioning, forwarding, proper packing, shipment and delivery at site, unloading, 
handling, transportation & storage at site, in site transportation, assembly, minor civil works, erection & 
commissioning, trial run at site, and carrying out performance guarantee tests at site, obtaining all 
statutory clearances, training of customer/ client O&M staff, operation and maintenance for one year & 
final handing over to end customer in flawless condition for OZONE GENERATION PLANT for 1X660 
MW BHUSAWAL THERMAL POWER STATION. 

1.1 The contractor shall be responsible for providing all material, equipment & services, which are required 
to fulfil the intent of ensuring operability, maintainability, reliability and complete safety of the complete 
work covered under this specification, irrespective of whether it has been specifically listed herein or 
not. Omission of specific reference to any component / accessory necessary for proper performance of 
the equipment shall not relieve the contractor of the responsibility of providing such facilities to complete 
the supply, erection and commissioning, performance and guarantee of OZONE GENERATION 
PLANT.

1.2 It is not the intent to specify herein all the details of design and manufacture. However, the equipment 
shall conform in all respects to highest standards of design, engineering and workmanship and shall be 
capable of performing the required duties in a manner acceptable to purchaser who will interpret the 
meaning of drawings and specifications and shall be entitled to reject any work or material which in his 
judgement is not in full accordance herewith. Items though not specifically mentioned but needed to 
make the system complete as stipulated under these specifications are also to be included in the 
specification unless otherwise specifically excluded. 

1.3 The extent of supply under the contract includes all items shown in the drawings, notwithstanding the 
fact that such items may have been omitted from the specification or schedules. Similarly, the extent of 
supply also includes all items mentioned in the specification and /or schedules, notwithstanding the fact 
that such items may have been omitted in the drawing. Similarly, the extent of supply also includes all 
terms required for completion of the system and not withstanding that they may have been omitted in 
drawings / specifications or schedules. 

1.4 The general term and conditions, instructions to tenderers and other attachment referred to elsewhere 
are made part of the tender specification. The equipment materials and works covered by this 
specification is subject to compliance to all attachments referred to in the specification. The bidder shall 
be responsible for and governed by all requirements stipulated herein.  

1.5 While all efforts have been made to make the specification requirement complete & unambiguous, it 
shall be bidders’ responsibility to ask for missing information, ensure completeness of specification, to 
bring out any contradictory / conflicting requirement in different sections of the specification and within a 
section itself to the notice of BHEL and to seek any clarification on specification requirement in the 
format enclosed under section-III of the specification. In absence of any such clarifications, in case of 
any contradictory requirement, the more stringent requirement as per interpretation of Purchaser / 
Customer shall prevail and shall be complied by the bidder without any commercial implication on 
account of the same. Further in case of any missing information in the specification not brought out by 
the prospective bidders as part of pre-bid clarification, the same shall be furnished by Purchaser/ 
Customer as and when brought to their notice either by the bidder or by purchaser/ customer 
themselves. However, such requirements shall be binding on the successful bidder without any 
commercial & delivery implication. The bidder’s offer shall not carry any sections like clarification, 
interpretations and /or assumptions. Pre-bid clarification if any must be asked at least one week before 
the date of bid opening. 

1.6 Deviations, if any, should be very clearly brought out clause by clause along with cost of withdrawal in 
the enclosed schedule (in section – III); otherwise, it will be presumed that the vendor's offer is strictly in 
line with NIT specification. If no cost of withdrawal is given against the deviation, it will be presumed that 
deviation can be withdrawn without any cost to BHEL/its customer.   
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1.7 In the event of any conflict between the requirements of two clauses of this specification documents or 

requirements of different codes and standards specified, more stringent requirement as per the 
interpretation of the BHEL / owner shall apply.     

1.8 In case all above requirements are not complied with, the offer may be considered as incomplete and 
would become liable for rejection.  

1.9 For definition of word like Contractor, bidder, supplier, vendor, Customer/ consultant, please referred 
relevant clause(s) of GCC.   

1.10 The omission of specific reference to any component/accessory necessary for the proper performance 
of Ozone Generation Plant shall not relieve the bidder of the responsibility of providing such facilities to 
complete the supply of equipment at quoted prices. 

1.11 BHEL’s / Customer’s representative shall be given full access to the shop in which the equipment is 
being manufactured or tested and all test records shall be made available to him. 

1.12 General terms & conditions instructions to the bidder and other attachments referred to elsewhere, 
make part of tender specification. The bidder shall be responsible for all governed by requirements 
stipulated hereinafter. 

1.13 The equipment covered under this specification shall not be dispatched unless the same have been 
finally inspected, accepted and shipping release issued by BHEL/Customer. 
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1.0        SCOPE OF SUPPLY: 
            

A) Scope of Supply by Bidder: -   
 

Broad scope of work of this package includes all equipment and accessories as listed under. Please refer 
Electrical and C&I sections also for respective scopes. 
 
The Ozone generation plant, as specified in Technical specification, Data sheets, P&ID shall consist of at 
least the followings and shall be in the scope of the bidder: 

 
i) Ozone shall be dosed at the following points of CW system and condenser: - 

a) cooling tower riser. 
b) Cooling tower basin with diffusing grid. 
c) Condenser Inlet. 
d) Condenser Make-up water. 

ii) 3X50 % Screw type oil free Air cooled compressors complete with drive motors, silencer, and Intake filters, 
inter coolers, after coolers, and step up gear box, moisture separator, ducting arrangement (if required) and 
all other accessories to complete the system requirement. 

iii) 1 no. Air receiver with all accessories of adequate capacity. 
iv) Twin tower Air drier-1 with all accessories and twin tower Air drier -2 with all accessories 
v) Oxygen generator-1 with all accessories and Oxygen generator-2 with all accessories. 
vi) One number Oxygen receiver for Ozonisation system with all accessories as required for the complete 

system requirement of the ozone generation plant. 
vii) Ozone generator for Ozonisation system at CW system and condenser with all accessories along with 

transformers, rectifiers, VFD etc. as required for the complete system requirement of the ozone generation 
plant. 

viii) Ozone generator for Ozonisation system for PT Plant with all accessories along with transformers, rectifiers, 
VFD etc. as required for the complete system requirement of the ozone generation plant. 

ix) 2X100 % Chilled water re circulation pumps for Ozonisation system complete with drive motors along with 
strainers, instruments, isolation valves, piping, flanges, pipe fittings etc. to meet the complete system 
requirement of all ozone generators. 

x) 2X100 % water cooled chillers for Ozonisation system along with associated piping, valves, instruments, 
equipment like cooling water, water softener etc. to meet the complete system requirement of all ozone 
generators. 

xi) One no. Water storage tank for cooling water of Ozonisation system equipment along with piping, valves, 
fittings, instrumentation and accessories associated with the same. 

xii) (2 X 100 %) Ozone dosing pumps along with 2X100 % venture injector for Ozonisation system at CW 
system and condenser complete with drive motors along with strainers, instruments, isolation valves, 
injector, Ozone static mixers, piping, flanges, pipe fittings etc. as required for the system. 

xiii) (2 X 100 %) Ozone dosing pumps along with 2X100 % venture injector for Ozonisation system for PT Plant 
complete with drive motors along with strainers, instruments, isolation valves, injector, Ozone static mixers, 
piping, flanges, pipe fittings etc. as required for the system. 

xiv) Two nos. booster pumps (if required) for motive water for PT Plant ozone dosing system. 
xv) Standalone Packaged type ozone generation plant of minimum capacity of 400g/hr for dosing at outlet of 

potable water storage tank with all accessories. 
xvi) Necessary number of ozone leak detectors as per the requirement of statutory norms or proven/established 

guidelines and shall be subjected to customer approval during detail engineering. 
xvii) Bidder to include all the ventilation requirement including toilets and MCC room in his scope for the Ozone 

Generation Plant building as per the requirement specified in the technical specification.  
xviii) Bidder shall also include in his scope split Air-conditioners for control room etc.  
xix) Bidder shall include in his scope necessary support/platform /ladder/hanger /anchor bolts as required for 

satisfactory erection / commissioning & operation of plant shall be provided by bidder.  
xx) Bidder shall include in his scope all ozone generation plant pipes and conduit support. All drains shall be 

terminated at point in ozone generation plant building.  
xxi) Bidder shall include in his scope one lot of mandatory spares as per list enclosed as Annexure-VI of 

technical specification.  
xxii) Required number of diffusers and all dosing/mixing arrangements. 
xxiii) The equipment offered must meet the rating and performance requirements for successful running of ozone 

generation plant. 
xxiv) Start-up & Commissioning spares.  
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xxv) Counter flanges, blank flanges, isolation valves at all the terminal points as required as per system 

requirements. 
xxvi) All special tools necessary for proper maintenance or adjustment of the equipment packed in permanent 

box. 
xxvii) All necessary structural steel for pipe supporting structure, platforms, walkways / pathways and access 

stairs, mechanical plant and equipment, mechanical services and pipe work associated with ozone 
generation plant. 

xxviii) Permanent ladder (not rungs) for approaching the top of tanks, valves for All steel inserts with lugs, plates, 
bolts, nuts, sleeves, edge angles and all other embedding components etc. as required to grout in civil 
works and to support/hold the equipment being supplied under this specification for opening/maintenance 
purpose. 

xxix) All auxiliary steel structures (U-clamps, nuts, bolts, channels etc.) for fixing the pipe on the pedestal or 
trestles. 

xxx) Wrapping, coating and protection of all the buried pipe shall be as per IS 10221 or AWWA C 203. 
xxxi) Finish paint for touch-up painting of equipment after erection at site in sealed containers. 
xxxii) Set of special tools and tackles if required for maintenance and erection of equipment supplied. 
xxxiii) All insert plates, puddle pipes, nuts and bolts, counter flanges, grouting material wherever applicable shall 

be in the scope of bidder. 
xxxiv) Embedment plates with lugs shall also be provided by bidder as per system requirement. 
xxxv) Monitoring gadgets, instruments and equipment required for commissioning & maintenance (till PG test and 

plant handover). 
xxxvi) Instrument hook up material shall be in bidder’s scope. 
xxxvii) Packaged type water softener along with complete regeneration system. Further, for water softener any 

pump required shall also be part of bidder’s scope. 
xxxviii) All Motorized valves with integral starter as per requirement and as indicated in the P&ID. 
xxxix) All Instrumentation (minimum) as per the enclosed P&ID (PE-DG-415-174-A001 Rev00) including the 

electronic on line dew point transmitter, Ozone analyser, Oxygen purity analyser, Ozone leak detector, 
residual ozone analyser etc. with suitable sampling connection and isolation valve. 

xl) Bidder shall provide extra capacity and dosing point if deemed and felt by the bidder necessary to maintain 
0.02 ppm residual level of ozone in the system without any commercial implication to BHEL/customer. 

 
2.0 SCOPE OF SUPPLY (ELECTRICAL) 

 
Complete electrical scope shall be as per specification / details indicated in Section IB (Specific Technical 
Requirement Electrical) and IIB (General Technical Requirement Electrical). 

 
3.0 SCOPE OF SUPPLY (C&I) 

 
Complete C&I scope shall be as per specification / details indicated in Section IC (Specific Technical 
Requirement C&I) and IIC (General Technical Requirement C&I). 

 
4.0 SCOPE OF SUPPLY (CIVIL) 
 

i) Total Civil construction work at site is in BHEL’s Scope of work, however complete grouting for equipment, 
pumps, blowers, compressors etc. fixing of equipment, pumps, blowers etc. as required shall be in bidder’s 
scope. 

ii) Civil pedestals for pipe supports is by BHEL, however, auxiliary structure, supports components for piping is 
in bidder’s scope. 

iii) Also detailed Civil Input drawing shall be provided by bidder. Successful bidder shall furnish civil assignment 
drawings. The corresponding CIVIL drawing prepared by BHEL / CIVIL agency, based on civil assignment 
drawing of bidder will be furnished to the successful bidder for concurrence.  

iv) Minor Civil work including chipping of foundation, grouting below base plate for all structures, equipment, 
grouting of anchor bolts wherever these are not placed in the foundation during casting of foundation itself 
etc. To the extent possible, vendor shall ensure to supply all foundation bolts timely so as to facilitate 
placement of these bolts while casting the foundation.  Wrapping, coating and protection of all the buried 
pipe shall be as per IS 10221. 

 
5.0 SCOPE OF SERVICE: 
 
              The bidder’s scope includes the following services: 

i) Design and engineering of entire ozone generation Plant 
ii) Erection and commissioning, unloading, storage and handling at site. 
iii) Arrangement of all instruments and lab facilities to carry out trail run, commissioning and PG test. 
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iv) The complete operation & Maintenance of Ozone Generation Plant for One (1) year after PG test is in   

bidder's scope. 
v) In site transportation. 
vi) Pre- Commissioning work such as flushing, hydraulic testing etc. Necessary consumables and 

instrumentation as required for inspection and testing at works as well as at site including pre-
commissioning activities shall be arranged by the successful bidder at their own cost. 

vii) Monitoring gadgets, instruments and equipment required for maintenance (till PG test and plant handed 
over).  

viii) All personal required during commissioning and PG test. Also, all the personal for O&M of the plant as per 
tender specification.  

ix) Complete grouting for equipment including grouting material, fixing and any concreting inside the plant. 
x) Trail run for requisite period. 
xi) Performance guarantee testing. 
xii) Painting as per enclosed painting schedule. However, any variation in the painting schedule as finally 

approved by customer shall be taken care by the bidder without any commercial and delivery implication. 
Colour coding scheme shall be intimated to vendor during detailed engineering.  

xiii) Final touch up painting at site. 
xiv) Preparation of civil assignment drawings i.e. pedestals details; insert plates / embedment’s plates required 

for supporting pipes and equipment etc. and review of civil drawing prepared by BHEL based on civil 
assignment drawing of bidder. In case any modification is required in the civil work already done based on 
civil inputs given by vendor, rework shall be done at the cost and risk of the vendor. 

xv) Obtaining all statutory clearance for ozone generation plant system as applicable as per govt. rules/ 
equipment shall be in scope of bidder.  

xvi) Bidder shall include all necessary safety accessories as required for ozonisation system. 
xvii) All consumables and spares as required during the stipulated O&M (i.e. one year after successful PG Test. 

The spares supplied as part of contract shall not be used for O&M services. 
 

6.0 TERMINAL POINTS AND BIDDER’S SCOPE: 
 

TP1: - Motive water connection of 200 NB shall be terminated at 10-meter distance from Ozone generation 
plant Building area for Ozonisation at CW system and condenser. Further distribution of motive water shall 
be in bidder’s scope. 

 
TP2:- Ozonated water dosing line from dosing pump in Ozone generation plant Building area up to 
Condenser inlet dosing points is in bidder’ scope. The pipe size of the condenser inlet is 2300 NB each. The 
piping distance from Ozone generation building to dosing point in the Condenser inlet dosing point is 650 
meters & in bidder’s scope. Further all the piping as per system requirement shall be in bidder’s scope also. 
 
TP3:- Ozonated water dosing line from dosing pump in Ozone generation plant Building area upto Cooling 
tower basin dosing point is in bidder’ scope. The piping distance from Ozone generation building to Cooling 
tower basin dosing point is 100 meters & in bidder’s scope. Further all the piping as per system requirement 
shall be in bidder’s scope also. Bidder shall provide diffusing grid for proper distribution of the ozone. 
 
TP4:- Ozonated water dosing line from dosing pump in Ozone generation plant Building area up to cooling 
tower riser dosing point is in bidder’ scope. The piping distance from Ozone generation building to cooling 
tower riser dosing point is 130 meters & in bidder’s scope. Further all the piping as per system requirement 
shall be in bidder’s scope also 
 
TP5:- Ozonated water dosing line from dosing pump in Ozone generation plant Building area up to 
Condenser Make-up water pipe is in bidder’ scope. The pipe size of the Condenser Make-up is 500 NB. The 
piping distance from Ozone generation building to Condenser Make-up water dosing point is 100 meters & 
in bidder’s scope. Further all the piping as per system requirement shall be in bidder’s scope also. 
 
TP6: - Tap off for Motive water shall be taken by the bidder from stub provided in RW line of 600 NB in PT 
Plant Area which is at a distance of 150 m from Ozone generation plant Building. All the necessary Tees, 
elbows etc. as required shall also be in bidder’s scope. 
 
TP7:- Ozonated water dosing line from dosing pump in Ozone generation plant Building up to PT Plant 
stilling chamber is in bidder’ scope. The piping distance from Ozone generation building to dosing point is 
150 meters is in bidder’s scope.  
 
TP8: - Tap off for Motive water shall be taken by the bidder from stub provided at the outlet of Potable water 
storage tank which is at a distance of 50 m from potable water ozone dosing system. All the necessary 
Tees, elbows etc. as required shall also be in bidder’s scope. 
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TP9: - Ozonated water dosing line from dosing pump in potable water ozone dosing system up to potable 
water tank discharge header dosing point is also in bidder’ scope. The piping distance from potable water 
ozone dosing system to potable water tank discharge header is 50 meters is in bidder’s scope.  
 
TP10: - Bidder to note that Instrument air shall be provided for at 10-meter distance from Ozone generation 
plant Building. 
 
TP11: - Potable and service water connection of 40 NB at 10-meter distance from Ozone generation plant 
Building area. Further distribution of Potable and service water shall be in bidder’s scope. 
 
TP 12: - Drains: - All drains shall be terminated at one point by bidder. 
 

7.0 BIDDER TO FURNISH FOLLOWING DOCUMENT/INFORMATION ALONG WITH THE BID. 
 

� Deviation schedule duly fill for deviation along with cost of withdrawal, if any. 
� Schedule of Declaration. 

 
8.0 EXCLUSIONS 

 
a) Motive water, Service water and potable water up to the terminal point. 
b) All civil construction Works at site. 
c) Instrument Air up to the terminal point. 

 
9.0   QP AND SUB VENDOR APPROVAL 

 
Bidder to note the QP requirement shall be in line with the Annexure-I of technical specification. However, 
detailed QP, inspection checklist, certificate of conformance etc. for each sub-vendor shall be decided during 
detailed engineering. All inspection & testing etc. shall be carried out accordingly. Any changes/additional 
tests insisted upon by Owner during detailed engineering shall be accepted by bidder without any commercial 
implication to BHEL/Owner. 
 

10.0    SUB VENDOR 
 

The sub vendor list (Annexure- II) enclosed is indicative only and is subject to approval / acceptance by 
customer. Bidder to propose his sub vendor list with back up documents (experience list, end user 
performance certificate as applicable) etc. The same shall subject to BHEL and Customer approval during 
detailed engineering stage without any commercial & delivery implication to BHEL.  

11.0    DESIGN/CONSTRUCTION 
   

� The P&IDs (Dwg.No.-PE-DG-415-174-A001) is enclosed herein in this section for bidder’s compliance.  
� The material of construction specified in specification are minimum requirements and material of 

construction for other components not specified shall be similarly selected by the bidder for intended duty 
which shall be subjects to customer approval during detailed engineering without any delivery and price 
implication to BHEL. 

� The technical specification requirement for items which are not included shall be subject to customer/BHEL 
approval during detailed engineering stage. Vendor will submit all the backup documents for provenances of 
the technical details selected. 

 
12.0      DRAWING/DOCUMENTS REQUIREMENT 

 
For the Drawings/Documents submission schedule, please refer ANNEXURE-VII. 
For the Drawings/Documents distribution Procedure, please refer ANNEXURE-IV. The bidder has to submit 
the revised drawing/document along with the compliance sheet indicating enumerate reply to all BHEL and 
customer comments or observations. Without compliance sheet the submission of the drawings/documents 
will not be considered and the delay on this account will be solely on bidder’s side only. Bidder to comply with 
the observations of the BHEL and CUSTOMER without price & delivery implication. 
 

13.0 SPARES 
 

All the spares for the equipment under the contract provided by the vendor will strictly conform to the 
specifications and documents and will be identical to the corresponding main equipment/components 
supplied under the contract. 
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A) MANDATORY SPARES 
 

a. The list of mandatory spares which is to be considered by bidder in their scope are indicated in Annexure 
VI. 

b. All mandatory spares shall be delivered at site at least two months before scheduled date of initial 
operation of the first unit. However, spares shall not be dispatched before dispatch of corresponding 
main equipment. 

c. Wherever quantity is specified both as a percentage and a value, the Bidder has to supply the higher 
quantity until and unless specified otherwise. 

d. Inspection of mandatory spares shall be in line with the approved quality plans for the respective 
items/equipment. The inspection categorization of mandatory spares shall also be in line with the 
approved Categorization plan for the respective items/equipment. 

B) START-UP & COMMISSIONING SPARES 
 

Start-up and commissioning spares are those spares which are required during the start-up and 
commissioning of the equipment/system. All spares used till the plant is handed over to the Customer shall 
come under this category. The Bidder shall provide for an adequate stock of such start up and 
commissioning spares to be brought by him to the site for the plant erection and commissioning. They must 
be available at site before the equipment are energized. The unused spares, if any, should be removed from 
there only after the issue of Taking Over certificate. All start up spares which remain unused at the time 
shall remain the property of the Bidder. 
 
Notes: -  
 

a. The Bidder shall indicate the service expectancy period for the spares under normal operating conditions 
before replacement is necessary. 
 

b. All spares supplied under this contract shall be strictly inter changeable with the parts for which they are 
intended for replacements. 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 with 
desecrator packs as necessary. 
 

c. All the spares (mandatory) shall be manufactured along with the main equipment components as a 
continuous operation as per same specification and quality plan. 
 

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

e. All cases, containers or other packages are to be opened for such examination as may be considered 
necessary by BHEL / Customer. 
 

f. The Bidder will provide the BHEL/Customer with all the addresses and particulars of his sub suppliers while 
placing the order on vendors for items/components/equipment covered under the contract and will further 
ensure with his vendors that the BHEL/Customer, if so desires, will have the right to place order for spares 
directly on them on mutually agreed terms based on offers of such vendors. 
 

g. The Bidder shall warrant that all spares supplied will be new and in accordance with the contract Documents 
and will be free from defects in design, material and workmanship. 
 

h. The bidder to provide datasheets/assembly drawings of the manufacturer/ any other relevant document 
showing Bill of Material(s), Make, Model Number, Part Number etc. through which the mandatory spares to 
be supplied can be uniquely identified. 
 

14.0 ADDITIONAL REQUIREMENT 
 
� Online analyser for measurement of residual ozone at the dosing point shall be provided by the bidder. 

The location of the analyser must be at certain distance from the dosing point. 
� Bidder to submit BBU during detailed engineering after approval of Basic documents. BBU shall be equal 

to BOQ for the package and there shall be no price and delivery implication is applicable to BHEL / 
customer for the same. None of the items supplied for the project as non-billable. Final Electrical Load 
list will be submitted by the successful bidder as per agreed drawing/ doc submission schedule. 
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Thereafter any change in the electrical load list shall be entertained only subject to its feasibility, and 
BHEL reserves the right to debit the vendor cost of any changes necessitated in the switch gear /MCC 
on account of changed loads. Incomplete BBU shall not be review by BHEL. 

� Any statutory requirement / clearance required for the package from government / local body shall be in 
bidder’s scope. 

� The vendor of their contractual obligations of completing the work as per specification requirement. Any 
deviation from specified requirement shall be reported by the vendor with valid reason in writing and 
require written approval shall be taken from BHEL. Unless any change in specified requirement has 
been brought out by the vendor during detail engineering in writing while submitting the document to 
customer for approval, approved document (with implicit deviation) will not be cited as a reason for not 
following the specification requirement. 

� KKS numbering if required, as per BHEL/Customer requirement shall be provided by the Bidder during 
detailed engineering stage without any commercial/delivery implication to BHEL. 

� Any item/work either supply of equipment or erection material which have not been specifically 
mentioned but are necessary to complete the works for trouble free and efficient operation of the plant 
shall be deemed to be included within the scope of this specification. The bidder without any extra 
charge shall provide the same. 

� Buried piping shall be protected as under (as per IS-10221). 
� Surface cleaning by wire brush, power tool cleaning etc. 
� Apply one coat of coal tar/primer/enamel. 
� Apply one layer of tape comprising of coal tar. Application of tape shall conform to AWWA C- 203/IS 

10221 (Appendix-B) with Minimum thickness of tape as 4MM +10%  
� Final Electrical Load list will be submitted by the successful bidder as per agreed drawing/ doc 

submission schedule. Thereafter any change in the electrical load list shall be entertained only subject to 
its feasibility, and BHEL reserves the right to debit the vendor cost of any changes necessitated in the 
switch gear /MCC on account of changed loads. 

� In case vendor submits revised drawing after approval of the corresponding drawing, any delay in 
approval of revised drawing shall be to vendor’s account and shall not be used as a reason for extension 
in contract completion.  

� Bidders should make Site visit in order to familiarize themselves with existing condition of site before 
submitting the bid in order to make their offer complete. During detail engineering also, the successful 
bidder shall be responsible for the correctness of details w.r.t. existing facility at site. Customer approval 
on any drawing having details of existing facility shall not be cited by the successful bidder a valid reason 
for any shortcoming in the work by them.  BHEL shall also not entertain any cost implication for any lack 
of input data with regard to site during detail engineering.  

� Wherever local instruments for measurement of Flow, Pressure, Level is indicated in the P&ID, Bidder to 
provide Diaphragm seal type instrument for Chemical (all type and concentration), corrosive, viscous fluids 
application. 

� All the vertical pumps shall be considered as self-lubricating type unless specifically mentioned. 
� Bidder to take utmost care w.r.t the safety requirement of the system while designing the system. 
� Every fortnightly there shall be a meeting at Site/ BHEL /customer office for approval of engineering 

document of ozone generation plant. Bidder will attend the same without any cost implication to 
BHEL/customer. 
 

15.0        INSTRUCTIONS TO BIDDER 
 

a) The contractor shall be responsible for providing all material, equipment & services, which are required to 
fulfil the intent of ensuring operability, maintainability, reliability and complete safety of the complete work 
covered under this specification, irrespective of whether it has been specifically listed herein or not. 
Omission of specific reference to any component / accessory necessary for proper performance of the 
equipment shall not relieve them of the responsibility of providing such facilities to complete the supply, 
erection and commissioning of Complete Ozone Generation Plant. 

 
b) It is not the intent to specify herein all the details of design and manufacture. However, the equipment shall 

conform in all respects to high standards of design, engineering and workmanship and shall be capable of 
performing the required duties in a manner acceptable to purchaser who will interpret the meaning of 
drawings and specifications and shall be entitled to reject any work or material which in his judgment is not 
in full accordance herewith. 

 
c) The extent of supply under the contract includes all items shown in the drawings, notwithstanding the fact 

that such items may have been omitted from the specification or schedules. Similarly, the extent of supply 
also includes all items mentioned in the specification and /or schedules, notwithstanding the fact that such 
items may have been omitted in the drawing.  
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d)  The general terms and conditions, instructions to tenderer and other attachment referred to elsewhere are 
made part of the tender specification. The equipment materials and works covered by this specification are 
subject to compliance to all attachments referred to in the specification. The bidder shall be responsible for 
and governed by all requirements stipulated herein.  

 
e)  While all efforts have been made to make the specification requirement complete & unambiguous, it shall be 

bidders’ responsibility to ask for missing information, ensure completeness of specification, to bring out any 
contradictory / conflicting requirement in different sections of the specification and within a section itself to 
the notice of BHEL and to seek any clarification on specification requirement in the format enclosed under 
section-III of the specification within 10 days of receipt of tender documents. In absence of any such 
clarifications, in case of any contradictory requirement, the more stringent requirement as per interpretation 
of BHEL/Customer shall prevail and shall be complied by the bidder without any commercial implication on 
account of the same. Further in case of any missing information in the specification not brought out by the 
prospective bidders as part of pre-bid clarification, the same shall be furnished by BHEL/ Customer as and 
when brought to their notice either by the bidder or by BHEL/ customer themselves. However, such 
requirements shall be binding on the successful bidder without any commercial & delivery implication.  

 
f) The bidder’s offer shall not carry any sections like clarification, interpretations and /or assumptions. 

 
g) Deviations, if any, should be very clearly brought out clause by clause along with cost of withdrawal in the 

enclosed schedule (in Sec – III); otherwise, it will be presumed that the vendor's offer is strictly in line with 
NIT specification. If no cost of withdrawal is given against the deviation, it will be presumed that deviation 
can be withdrawn without any cost to BHEL/its customer.   

 
h) In case all above requirements are not complied with, the offer may be considered as incomplete and would 

become liable for rejection.  
 

i) Unless specified otherwise, all through the specification, the word contractor shall have same meaning as 
successful bidder/vendor and Customer/Purchaser/Employer will mean BHEL and/or Customer. 

 
j) The equipment covered under this specification shall not be dispatched unless the same have been finally 

inspected, accepted and dispatch release issued by BHEL/Customer as per approved QAP. 
 

k) BHEL’s/Customer’s representative shall be given full access to the shop in which the equipment is being 
manufactured or tested and all test records shall be made available to him. 

 
l) Pre-bid meeting shall be held before bid submission. Bidder to ask all their queries in pre-bid meeting. 
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FACTORY ACCEPTANCE TEST (FAT) PROCEDURE
 

This document covers procedure to conduct/witness PLC system functional tests in 
order to demonstrate conformity to purchase specifications and related engineering 
documents. The test shall be conducted at the system suppliers works. The system 
supplier shall conduct all functional tests before commencing FAT and test results 
shall be made available during FAT. Vendor must furnish following relevant 
drawings, duly approved by BHEL Engineering, for reference during FAT. 
 

a) Technical Specification of PLC. 
 

b) PLC System Configuration 
 

c) General Assembly Drawings. 
 

d) Panel Wiring Diagrams. 
 

e) Bill of Quantity for PLC System. 
 

f)  Logic Diagram. 
 

g) HMI Schematics. 
 

h) Input / Output List. 
 
Further the vendor shall furnish applicable product specification, datasheets, 
catalogues, test-certificates, and internal inspection records to enable FAT. Vendor 
shall also submit, to the inspecting agency, his standard test procedure, for clauses 
given below; where vendor’s standard practice has been referred.  

 
 
      APPLICABLE TEST PROCEDURE:

 
1. Input/Output Functional Verification. 

 
Check for correctness of addressing of racks, slots and I/O modules as 
per applicable PLC configuration diagram. Appropriate signal generators 
shall be used to simulate Inputs and outputs to check operation and 
SCAN time. Check online replacement of cards, processors, power 
supply etc. 
 

2. Processor Verification 

PLC Configuration drawing to be referred for ascertaining  
 
i) Redundancy  
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ii) Type (Hot or Cold) of redundancy  
 

 Both the processors are to be checked for healthiness in case of 
redundant configuration as per vendor’s standard practice.  In case of hot 
redundancy, switchover of control from primary processor to standby 
processor shall be demonstrated for uninterrupted control and data 
processing as per vendor’s standard practice. Switchover shall be 
witnessed, by manual power off or resetting the Primary CPU or 
simulating failure of primary processor. Checking should be by witnessing 
the lighting up of Processor’s LEDs as per manufacturer’s product 
standard. 

 Vendor shall demonstrate, as per Vendor’s standard practice, adequate 
Loading (Spare Capacity) of Processors, as mentioned in contract specs. 
This shall be done, by simulating worst load operation of fully integrated 
PLC system. 

 
3. Power Supply Module Verification 

Check if PSM is in redundant mode as per specification.  Check the 
healthiness of power supply from both the modules’ lamp 
indication/measurement.  Simulate failure of one PSM and verify that 
standby PSM has taken over without any interruption. 
 

4. Communication System Verification 
 
Communication system has to be in line with approved PLC 
Configuration Diagram. Verify that both the communication buses are 
intact and connected. Communication between PLC processors, I/O rack, 
OWS etc. is to be checked through simulation of input data. Simulate the 
bus failure by disconnection of working bus. Check that the 
communication continues without interruption or loss of data.   
 
Following response times are to be demonstrated as per vendor’s 
standard practice for conformance to contract specifications: 
 

1. Screen update time 
2. I/O scan time  
3. SOE resolution time 
4. Data transfer time with third party system using Communication 

Protocol as per Contract specification and as per quantum of data 
as per approved signal exchange list. 

 
 

5. Diagnostic Verification 
 
Product Catalogue/Literature shall be referred for checking of all 
diagnostic features.  Hardware failure to be simulated by removing an I/O 
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Module, Processor, Communication Module, Power Supply module etc 
from the running system and verify the corresponding system diagnostic 
messages. 

      
       
 
 
6.       Control Panel /Desk Verification 

i) PLC driven annunciation system should be checked by alarm 
signal simulation. 

 
ii) Push Button and selector switch operation should be checked by 

verification of corresponding change of status of Data Base point. 
 
iii) Indicating lamp / MIMIC should be checked by corresponding Data 

Base point simulation. 
       
  7.        Software Verification 

            i).    Control Logics:– Software switches, lamps and Analog sources shall 
                   be used for simulation of field conditions .Control logics shall be 
                   checked for its correct functionality as per approved logic schemes 
 
            ii).    Engineering features:- 

                          a) Online changing of parameters, set points. 
               b) Online modification in Control Logic Diagrams. 

                          c) Online configuration of Graphics, Trends, Logs, HSR. 
 
iii).    HMI features:- 

Check for configuration & operation of Graphics, Trends, Logs, 
HSR and Alarms, in the form of Displays and Printouts, by 
simulation of Inputs as per approved documents. 

 
8. Burn in Elevated Temperature test 

Electronic equipments shall be subjected to Burn in elevated temperature 
test as per the procedure detailed below: 

 
a) (i) PLC modules are kept at 50 Deg c under continuous energized 
condition for 48 hours. 
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STANDARD QUALITY PLAN 
      FOR

PROGRAMMABLE LOGIC CONTROLLER 

ii) 48 hours test period shall be divided into 4 equal time segment of 
12 hours duration each. For every 12 hours duration segment, after 
lapse of first 11 hours 110% of nominal voltage shall be applied to the 
panel under test for a period of 30 minutes followed by application of 
90% of nominal voltage for the next 30 minutes. 

 
b) Assembled Panels with complete wiring shall be kept under continuous 
energized condition for 120 hours at ambient temperature. Temperature rise in 
panels should be below 10 Deg C above ambient. 
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SN Parameters Options available Remarks if any

1 Modle No.& Make of Device

2 Communications Link Options

3 Protocol Mode (Device is a)

4 Protocol 

5 Master

6 Dist.bet.maxDNA System & Device*

1 Interface Type

2 Wiring at Device end

3 Transmission Channel

4 Baud Rates (bps)

5 Databits

6 Stopbits

7 Parity

8 H/w & Software Handshake

9 Response Timeout time (Sec)

10 Data Formats Supported

11 Transmission mode

1 Primary Function*

2 Analog Points to read

3 Analog Points to write

4 Digital Points to read

5 Digital Points to write

6 Memory / Flag Points to read

7 Memory / Flag Points to write

1 Cable type

2 Cable Details Enclosed

3 Any specific Converter required

1 Manufacturer's Documents*

C   Application Specific : *

D   Hardware Specific :

E   Device Documents :

Checklist for Serial Communication between maxDNA Systems and Foreign Device :BHEL

A   Device Specific :

B   Electrical Spcific :

C1 What is the primary purpose of the communications link?

E1 Reqd. Contents : This document must provide an overview of the device including its intended

     use(a general technical,communication & electrical details)

*Notes:

A6 To identify converter requirement and cable length.

C The sr.no.1 to 7 are reqd.to be furnished for interface impl. :such as Tagname,Description,point type,

    modbus(Register) address,EU,range & device (dlave) address

Multidrop Peer to Peer

Master Slave

N/w topology attached

Master/Slave

RTU ASCII Other -------------------

System maxDNA Other -------------------

-------------- Feet --------------- Meters

RS232 RS422 RS485

Half Duplex Full Duplex

1200 2400 4800

8 7

1 2

None Odd

2 Wire 4 Wire

9600 19200

Even

-------------- Configurable timeout

Boolean Real Char

Asynchronous Synchronous

Yes No

Sn.Int UnSn.Int

Data Acquisition Data Acquisition & Control

Details attached Details not attached

Download parameter sets

Details attached Details not attached

Details attached Details not attached

Details attached Details not attached

Details attached Details not attached

Details attached Details not attached--------Nos.

--------Nos.

--------Nos.

--------Nos.

--------Nos.

--------Nos.

Yes No

Yes No

Boolean cable Twisted pair cable

Details enclosed

Tech., Spec. Operating Manual
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Tag Name Tag Description Modbus address Point type Range Alarm Setpoint Alarm priority History reqd Function code

53

Format for vendor to furnish signal
Exchange list between DCS-PLC
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SL 
NO. 

ITEM SUPPLIERS PLACE REMARKS

1.  OIL FREE SCREW 
COMPRESSOR 

ATLAS COPCO PUNE  
KOBELCO (KPC) PUNE 
ELGI COIMBTORE 
INGERSOLL RAND AHMADABAD  

     
2.  AIR RELEASE VALVES H.SARKER & COMPANY   

LEADER VALVES LTD. 
R&D MULTIPLES (METAL CAST) 
PVT. LTD. 
A.V. VALVES LIMITED 

G.M.DALUI & SONS PVT.LTD.  
     

3.  MS ROD FOR BELOW 
GROUND EARTHING 

STEEL AUTHORITY OF INDIA 
LIMITED 
RASHTRIYA ISPAT NIGAM LIMITED  

     
4.  CHAIN PULLEY BLOCK BRADY & MORRIS ENGINEERING 

CO. LTD. AHMEDABAD

CENTURY CRANE ENGINEERS PVT. 
LTD. FARIDABAD

HERCULES HOISTS LTD. RAIGAD  
TUOBRO FURGUSON (INDIA) PVT 
LTD KOLKATA UPTO 10 TONNE.   

TRACTEL TIRFOR INDIA PVT. LTD. FARIDABAD    
TECHNO INDUSTRIES AHMEDABAD  

UNIVERSAL HOIST-O-FABRIK THANE  

     
5.  ELECTRIC HOISTS ALPHA SERVICES BHIWADI  

BRADY & MORRIS ENGINEERING 
CO. LTD. AHMEDABAD

CONSOLIDATED HOISTS PVT LTD 
PUNE  

CENTURY CRANE ENGINEERS PVT. 
LTD. FARIDABAD

EDDY CRANES PVT. LTD. MUMBAI  
GRIP ENGINEERS PVT. LTD., FARIDABAD  
GLOBAL TECHNOLOGIES HYDERABAD  
MANGLA HOISTS PVT LTD NEW DELHI  
MEEKA MACHINERY PVT. LTD. AHMEDABAD  
REVA INDUSTRIES LTD. FARIDABAD UPTO 25.0 T 

CAPACITY. 
ROCKWELL HOISTO CRANES PVT. 
LTD. 

BAHADURGAR
H

SAFEX ENERGY PVT. LTD. AHMEDABAD  
TUOBRO FURGUSON (INDIA) PVT 
LTD 

KOLKATA UPTO 15 
TONNES.               

TECHNO INDUSTRIES AHMEDABAD  

UNIVERSAL HOIST-O-FABRIK THANE 

     
6.  BALL VALVES AKAY INDUSTRIES PVT.LTD.    

FLOW CHEM INDUSTRIES  
FISHER SANMAR LIMITED  
KIRLOSKAR BROS. LTD.  
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LEADER VALVES LTD.  
KSB PUMPS LTD.  
MICROFINISH VALVES PVT LTD.   
MICON VALVES (INDIA) PVT.LTD   
PEC VALVES PVT.LTD.  
VIRGO ENGINEERS LTD.  
A.V. VALVES LIMITED  
FLUIDLINE VALVES COMPANY 
PRIVATE MUMBAI 
STEELSTRONG VALVES (I) 
PVT.LTD.,MUMBAI  
B.D.K. ENGINEERING INDUSTRIES 
LTD.  
SURYA VALVES &INSTRUMENTS 
MANUFACTURING COMPANY, 
CHENNAI 
VAL TECH INDUSTRIES ,MUMBAI   
FEDERAL HARDWARE 
ENGINEERING CO PTE 
 LTD., SINGAPORE 
CRESCENT VALVES MFG. CO. PVT. 
LTD. 

     
7.  CONTROL VALVE DEZURIK -COPES VULCAN LTD., U.K   

CONTROL COMPONENT INC., USA   
DRESSER VALVE INDIA PVT. LTD UP 
TO 45KSC ONLY
FOURESS ENGG.INDIA LTD.UP TO 
45KSC ONLY  
FISHER SANMAR LTD  
INSTRUMENTATION LTD. UP TO 
45KSC ONLY  
MIL. CONTROLS LTD.  

     
8.  STEEL GATE 

/GLOBE/NRV VALVES 
A.V. VALVES LTD    
NITON VALVE INDUSTRIES PRIVATE 
LTD  
WEIR VALVES & CONTROLS M.E.   
BABCOCK BORSIG ESPANA, S.A.   
B.D.K. ENGINEERING INDUSTRIES 
LTD.  
KIRLOSKAR BROTHERS LTD.   
LEADER VALVES LTD.  
KSB PUMPS LTD.  
MICON VALVES (INDIA) PVT. LTD   
OSWAL INDUSTRIES LTD.  
PETROL VALVES S.R.L. ITALY   
FOURESS ENGG. INDIA LTD.   
FLUIDLINE VALVES COMPANY 
PRIVATE LTD., MUMBAI  
STEEL STRONG VALVES (I) PVT. 
LTD., MUMBAI  
VALTECH INDUSTRIES ,MUMBAI   
SURYA VALVES AND INSTRUMENTS 
MANUFACTURING COMPANY, 
CHENNAI
FEDERAL HARDWARE 
ENGINEERING CO PTE 
 LTD.,SINGAPORE 
CRESCENT VALVES MFG. CO. PVT.  
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LTD. 
     

9.  CAST IRON/ 
GATE/GLOBE/NRV/SAFE
TY RELIEF VALVES 

A.V. VALVES LTD    
H.SARKER & COMPANY
G.M. DALUI & SONS PVT. LTD.   
KIRLOSKAR BROS. LTD.  
LEADER VALVES LTD.  
MICON VALVES (INDIA) PVT. LTD   
FLUIDLINE VALVES COMPANY 
PRIVATE  
FEDERAL HARDWARE 
ENGINEERING CO PTE LTD., 
SINGAPORE
CRESCENT VALVES MFG. CO. PVT. 
LTD.  
SURYA VALVES AND INSTRUMENTS 
MANUFACTURING COMPANY, 
CHENNAI

  
 

   

10.  BF VALVES (WATER 
SERVICE) 

ADVANCE VALVES PVT. LTD    
B.D.K. ENGINEERING INDUSTRIES 
LTD.  
INTER VALVE (INDIA) LTD.  
FOURESS ENGG. INDIA LTD.   
INSTRUMENTATION LTD.  
LARSEN & TOUBRO LTD.  
KIRLOSKAR BROS. LTD.  
MICON VALVES (INDIA) PVT. LTD   
R&D MULTIPLES (METAL CAST) 
PVT. LTD.  
SURYA VALVES AND INSTRUMENTS 
MANUFACTURING COMPANY, 
CHENNAI
STAFFORD CONTROLS LIMITED, 
PUNE
FLUIDLINE VALVES COMPANY 
PRIVATE LTD., MUMBAI  
TYCO VALVES & CONTROLS INDIA 
PVT.LTD.,HALOL  

     
11.  A/C SYSTEM ABB,LTD.   

BLUE STAR LTD. 
VOLTAS LTD. 

     
12.  VENTILATION SYSTEM ASEA BROWN BOVERI LTD.    

ALSTOM LTD.  
BLUE STAR LTD.  
HYDERABAD POLLUTION 
CONTROLS LTD.  
VOLTAS LTD.  
C. DOCTOR & CO. PVT. LTD.   

     
13.  FLOW ELEMENT ENGINEERING SPECIALTIES 

PRIVATE LTD  
INSTRUMENTATION LTD.  
MICRO PRECISION PRODUCTS   
STAR-MECH CONTROLS (I) PVT.LTD   
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14.  PUMPS (HORIZONTAL) BEST & CROMPTON ENGG. LTD.    
FLOWMORE LTD.  
JYOTI LTD.  
KIRLOSKAR BROS. LTD.  
MATHER & PLAN PUMPS LTD.   
KSB PUMPS LTD.  
SULZER PUMPS INDIA LTD.  
WPIL LIMITED  
SAM TURBO INDUSTRY LTD.   

     
     

15.  ROTAMETER CHEMTROLS SAMIL (INDIA) PVT. 
LTD., MUMBAI 

     
16.  DIAPHRAGM VALVE BDK VALVES –HUBLI 

CRANE FLOW PROCESS-SATARA  
     

17.  CHECK VALVES
(FLAT TYPE SIZE UPTO 
50 NB) 

B BDK VALVES –HUBLI   
H SARKAR-HOWRAH 
LEADER-JALANDHAR   
MAJESTIC WORKS, MUMBAI 

     
18.  DUAL PLATE NON 

RETURN VALVES (SS & 
CI UPTO 100 NB CLASS 
150) 

ADVANCE VALVES-NOIDA   
R&D MULTIPLES-VALSAD 
B BDK VALVES –HUBLI 

     
19.  SOLENOID VALVES ROTEX AUTOMATION-BARODA   

ASCO - CHENNAI 
     

20.  Y-TYPE STRAINER OTOKLIN-MUMBAI   
GRAND PRIX-NEW DELHI 
JAYPEE-NEW DELHI 
GREAVES COTTON-MUMBAI  
MULTITEX- NEW DELHI 

     
21.  MS PIPES  (IS: 1239 & 

3589) 
SAIL-ROUR KELA 
JINDAL (UPTO 350 NB)-GHAZIABAD  
TISCO (UPTO 150 NB)-JAMSHEDPUR  
MSL (FOR IS 3589-200 NB TO 500 
NB)-RAIGAD

     
22.  MS PLATES SAIL   

     
23.  AGITATOR/STIRRER FIBRE & FIBRE MUMBAI  

     
24.  FITTINGS  BHARAT FORGE PUNE  

RELIANCE FORGE PUNE 
     

25.  FLANGES BHARAT FORGE PUNE  
RELIANCE FORGE PUNE 

     
26.  220V DC LEAD ACID 

BATTERIES 
(TUBULAR AND PLANTE) 

EXIDE INDUSTRIES LTD   

HBL NIFE POWER SYSTEMS LTD.  
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27.  

PAINT 

ASIAN PAINTS (I) LTD.   
BERGER PAINTS INDIA LTD  
GOODLASS NEROLAC 
JENSON & NICHOLSON (I) LTD   
CDC CARBOLINE (I) LTD.   
SHALIMAR PAINTS LTD.  
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