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1.0 The tender document contains thre e (3) volu mes.  The bidder shall meet th e 
requirements of all the three volumes. 

 
1.1 Volume -I   CONDITIONS OF CONTRACT 
 
 This consists of four parts as below : 
 

Volume - I A : This part contains in structions to  bidders for making 
bids to BHEL. 
 

Volume - I B : This part contains general commercial conditions of the 
tender and  include  pr ovision that  vendor sh all be 
responsible for the quality of item supplied by their sub-
vendors. 
 

Volume - I C : This part contains special conditions of contract. 
 

Volume - I D : This part contains co mmercial conditions fo r erection 
and commissioning site work, as applicable. 
 

 
1.2 Volume - II  TECHNICAL SPECIFICATIONS 
 
 Technical requirements are stipulated in Volume II which comprises of : 
 

Volume - II A : General Technical Conditions 
 

Volume - II B : Technical specification including drawings, if any 
   
1.2.1 Volume - II B : 
 
 This volume is sub-divided into following sections: 
 

Section - A : This section outlines the scope of enquiry. 
 

Section - B : This section provides “Project Information” 
 

Section - C : This section indicates technical requirements specific to 
the contract, not covered in Section-D. 

Section - D : 
 
 
 

This se ction comprises of  standard te chnical 
specifications of equipments complete with data sheet 
A, B & C. 
Data sheet-A specifies data and other requirements  
pertaining to the equipment. 
Data sheet - B specifies data to be filled by the bidder 
(Data Sheet B is contained in Volume - III) 
Data sheet - C indicates data documents to be 
furnished af ter the award of contr act as per  agreed 
schedule by the vendor (as applicable). 
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1.2.2 Volume - III  TECHNICAL SCHEDULES 
 
1.0 This volume contains te chnical schedules and Data Sheets - B, which are to be 

duly filled by the bidder and the same shall be furnished with the technical bid as 
per instructions given in Document No.PES-100-901 in Volume-III. 

 
2.0 The requirements ment ioned in Section C/Data Sheets-A of Section-D shall  

prevail and govern in c ase of conflict between t he same an d the corresponding  
requirements  mentioned  in  the descriptive  portion in Section -D. 
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SECTION TITLE 
 
A SCOPE OF ENQUIRY 
 
B PROJECT INFORMATION 
 
C SPECIFIC REQUIREMENTS 
 
 C1 SPECIFIC TECHNICAL REQUIREMENTS FOR CONDENSER  

 ONLOAD TUBE CLEANING SYSTEMS . 
 
 C2 SPECIFIC TECHNICAL REQUIREMENTS (ELECTRICAL)  
 
 C3 SPECIFIC TECHNICAL REQUIREMENTS (C&I)  
 

  
D STANDARD TECH. SPECIFICATIONS  
 
 D1 CONDENSER ON LOAD TUBE CLEANING SYSTEMS 
 

 STANDARD TECHNICAL  
     SPEC.NO. PE-TS-999-165-N001 
 D ATA SHEET-A 
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 QUALITY PLAN 

   
 

D2     ELECTRICAL SYSTEMS 
 
D3 CONTROL & INSTRUMENTATION SYSTEMS 
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1.00.0 SCOPE 
 

This enquiry covers the design, manufacture, assembly, inspection and testing at 
manufacturer's and/or his sub-contractors works properly packed for delivery of the items 
as follows: 

 
1.01.0 Condenser On Load Tube Cleaning Systems : 
 

Condenser On Load Tube Cleaning Systems (COLTCS) complete with all accessories as 
per the requirements specified in different sections of this specification for : 
 

 IB THERMAL POWER STATION, BANHARPALI 
 2x660MW UNIT 3&4 
 
The bidder’s scope also includes installation checks, commissioning, trial runs & PG 
Testing at site of COLTCS.  
 

1.01.0 The bids shall be evaluated as per NIT. 
 

2.00.00 GENERAL TECHNICAL INSTRUCTIONS: 
 
2.01.00 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 standard of design, engineering and 
workmanship, and shall be capable of performing the required duties in a manner 
acceptable to Engineer/ Owner, who will interpret the meaning of drawing and 
specifications, and shall be entitled to reject any component or material, which in his 
judgement is not in full accordance herewith. 

 
2.0.2.00 The omission of specific reference to any component/ accessory necessary for the 

proper performance of the equipment’s shall not relieve the bidder of the responsibility 
of providing such facilities to complete the supply of the equipment’s at quoted prices. 

 
2.03.00 In case of any deviation from this Technical specification (Vol. IIB) and General 

Technical Conditions (Vol. IIC), the same shall be indicated in the schedule of 
deviations enclosed in Volume-III, Part-A. In the absence of duly filled schedules it will 
be assumed that the bid strictly conforms to the specification. 

 
2.04.00 BHEL's/ Customer’s representatives shall be given full access to the shop in which the 

equipment’s are being manufactured or tested and all test records shall be made 
available to him. 

 
2.05.00 The equipment’s covered under this specification shall not be despatched unless the 

same have been finally inspected, accepted and shipping release issued by BHEL/ 
Customer 

 
2.06.00 Un-priced copy of price bid shall be furnished along with the technical bid. 
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SECTION – C 
 
 
 

SPECIFIC REQUIREMENTS 
 

 
 
SECTION C1       : CONDENSER ONLOAD TUBE CLEANING  
 
SECTION C2 : ELECTRICAL SYSTEMS 

   
SECTION C3 : C&I SYSTEMS 
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SECTION C1 
 

CONDENSER ONLOAD TUBE CLEANING SYSTEMS  
 

(MECHANICAL DETAILS) 
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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-D) and Data 
Sheet-A enclosed herewith. In addition the requirements of this section C shall also be 
complied with. However, wherever the details given in Section-D and Data Sheet-A are 
different, the requirements of Data Sheet-A shall prevail. Similarly in the event of 
contradictions between Section-C & Section-D/ Data Sheet-A, Section-C shall prevail. 
 
Section C consists of 3 parts viz. Sec. C1, C2 and C3 for Mechanical, Electrical and C&I 
respectively, the requirements of all 3 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 in project information in section B. 

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

COLTCS. 
 
 
3.1 The scope of supply for COLTCS covered under this specification is as under.  
 

The size, MOC’s and other particulars of the equipments for various projects are detailed 
in Data Sheet A annexed with Section – D of the specification. 
 
 

SL.NO. PROJECT COLTCS 
1. IB THERMAL POWER STATION, 

BANHARPALI 2x660MW UNIT 3&4 
 

2 SETS PER UNIT 
viz. TOTAL 4 SETS FOR BOTH UNIT. 
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3.2 SCOPE OF SUPPLY  IN THE BIDDER’S SCOPE FOR COLTCS: 
 
3.2.1 Each set of COLTCS for each projects shall comprise of 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 of an independent balls recirculation monitor 

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

 
g) Length of Ball separator, Scope of Counter Flange, Nuts and bolts shall be as per 

Annexure- I of section C1.  
   Thickness of body flange and counter flange shall be as per Drg no PE-DG-999-

141-MO17 enclosed at enclosures at Annexure-II.  
 

h)  Complete Pipe work, including interconnection piping (SS-316), flanges/counter 
flanges for valves & pipes, bends, fittings, distributors, nozzles and support 
installation materials shall be in Bidder’s scope. Bidder shall finalize the pipework 
to suit the layout at contract stage in such a way that no site welding is required for 
his pipework otherwise the same shall be carried out by bidder at site. 
 

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

 
j) Power and Control cables between PLC/LCP and various drives in bidder’s scope 

of supply. 
 

k) PLC/LCP  shall be as follows: 
 
a) 2 Sets of COLTCS shall have one Common PLC control system cum starter 
panel. However, separate LCP/RIO panel shall be provided for each set of 
COLTCS. (refer note no. 5 of C&I requirement, section C3) 
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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 PLC control 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”.  
 

o) Set of mandatory spares as indicated in Data Sheet A. 
 

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. 

 
t) Panels & Instruments: Scope and Type as specified in C&I section wherever 

required. 
 

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 for respective projects 

 
a) Installation checks (Erection in BHEL’s scope). 
b) Commissioning of equipment.   
c) Trial run for requisite period 
d) Performance Testing. 
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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. 
 
The no. of visits may be suitably assessed by bidders as per their experience with 
site stay periods on as required basis. 
 
In the event of order number of visits as follows shall be made as a minimum with 
charges included in the bidder’s base price itself. 
 
 For drawings/documents approval  

In the event of order all drawings / documents in soft as well as hard copy shall 
be submitted as per NIT.  
 
Further on receipt of Customer comments, if required bidder’s engineer shall 
visit BHEL/ Customer alongwith soft copy  to resolve all issues and incorporate 
comments in the soft copy for across the table finalisation and Category-I 
approval. 

 
 

 Site Visits : 
 

i. No. of site visits for combined activities of erection checks and 
commissioning for COLTCS as applicable shall be one per unit - for both 
sets of equipments  of one unit. Time duration for erection and 
commissioning shall be “on as required basis” with equipments run for trial 
operation thereafter for requisite period to demonstrate satisfactory 
operation.   

 
However the no. of visits may be suitably assessed by bidders as per their 
experience with site stay periods on as required basis. 

      
 

ii. Bidder shall demonstrate guarantees including balls recovery, life of balls, 
pressure drops,  etc. at site during subsequent visit for COLTCS of each unit. 

 
iii. For trouble shooting on “as required basis”. 
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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 with for 
packages/ projects under scope of this specification: 

 
6.1 For COLTCS - Layout Piping Arrangement Drg. is enclosed in the specifications at 

Annexure-III. 
 
6.2 Thickness of body flange and counter flange of COLTCS shall be as per Drg no PE-DG-

999-141-MO17 enclosed at enclosures at Annexure-II.  
 
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 Adequate provision for future installation of Cathodic Protection for COLTCS (Sacrificial 

type) shall be kept by the bidder in the equipment. 
 
6.6 Flow straightner 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.  
 

6.7 Velocity in the pipe work shall be less than 1.5 m/ sec for pump suction and less than 2.5 
m/ sec. in other pipe work. All valves upto 150 NB shall be ball valves. For higher sizes, 
gate/ globe/ B.F. valves shall be provided. All instrument valves shall be needle valves. 
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7.0 Performance Guarantee and Testing : 
 

The Tube Cleaning Systems shall be guaranteed to meet the performance requirements 
specified in Section-D and also for trouble free operation after commissioning. Schedule 
of performance guarantees (enclosed in Volume III) duly filled and signed shall be 
furnished with the bid. 

 
The Performance guarantees of equipments shall stand valid till the satisfactory 
completion of performance testing & its acceptance by BHEL/ Consultant/Customer. If 
the guarantee period specified in the Commercial Specification is higher, same shall 
prevail. 
 

8.0 Performance Guarantee and Bid Evaluation criteria for Condenser on Load Tube 
Cleaning System. 

 
8.1 Condenser On Load Tube Cleaning Systems. 

 
8.1.1a Performance Parameters to be guaranteed by bidders for COLTCS-under penalty   
           (Liquidated damages) shall be as under : 

i)   Pressure drop in ball separator in clean condition (test to be conducted along   

                            with commissioning of COLTCS).  

                           The cl. No. 8.1.2 in subsequent paragraphs shall be referred regarding  

                           liquidated damages. 

8.1.1b Performance Parameters to be guaranteed by bidders for COLTCS-under demonstration   
           category under compulsory corrections shall be as under: 

ii)   Percentage recovery of balls (min. 90% recovery for 3 weeks with 8 hrs    

      operation of COLTCS per day) 

iii)   Life of Sponge Rubber Ball (Min. 6 weeks with 8 hrs operation of COLTCS per   

       day). 

           For demonstrating the parameters at sl. No. (ii) & (iii) above, the COLTCS system    
           shall be operated 24 hrs per day for one week. 
 
           Any deviation to above balls life and percentage recovery 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. 
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8.1.2    Bidder to note that bids shall be evaluated on account of pressure drop across ball 
collecting strainer (in clean condition) and liquidated damages on account of not 
meeting the same during PG test shall be in accordance with following: 
A) Bid Evaluation Criteria & Liquidated Damages:  

 
 The bids received shall be evaluated for Pressure drop across balls collecting 
strainers: 

 
 The permissible limit of pressure drop across balls collecting strainers in 

clean condition shall be 0.15 MWC. 
 If the pressure drops quoted are higher than above limit, the bids shall be 

technically loaded @ Rate as mentioned in Data Sheet-A on pro-rata basis 
for respective projects per 0.05 MWC pressure drop across each balls 
collecting strainer. 

 However no advantage shall be given for pressure drops quoted less than 
above permissible limit. 

 The maximum acceptable limit for pressure drop across balls collecting 
strainer shall be (with technical loadings) 0.2 MWC. 
The bids will be technically rejected for pressure drops quoted higher than 
above maximum limit. 

 The guaranteed pressure drops shall be demonstrated at site by bidder and if 
found higher shall be subject to LD @ twice the bid evaluation factor as above. 
 

9.0 SPARES : 
9.1 Recommended Spares : 

The supply of spare parts as necessary recommended by the manufacture for three (3) 
years of reliable operation and maintenance of COLTCS of respective projects shall be 
supplied. List of such spares along with the unit price shall not be included in base price 
but indicated separately in the schedule of prices for recommended spares enclosed in 
Vol. -III. 

 
9.2 Mandatory Spares 

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

10.0     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. Witness for all the test identified under agency “C” & “N” in Quality 
plan shall be by third party. 
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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 for each project shall be as per NIT. 

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

for each project shall be as follows: 
 

 Technical Data Sheets, P&ID, Installation Plan, for COLTCS. 
 GA drawings, Details of BR Skid and C& I Document (Part-I & II) of COLTCS as 

applicable. 
 Quality Plan. 
 O & M Manual. 

 
c.    Drawings submission schedule shall be as per NIT/as advised by Project Group.: 

 
 

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" any thing 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 Schedules). 
 Guarantee schedule duly signed and stamped (Enclosed at Schedules). 

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

 Balls Collecting Strainers (as applicable). 
 Balls recirculating Skids. 
 Other equipments considered necessary for Layout/ Civil. 
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 Electrical Load Data (Enclosed at Vol. III of Specification) 
 Schedule of Deviation (Enclosed at Schedules). 

 
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. 

 
14.0 Important Note:-  

 
1. Bidder to note that C&I, Electrical, Fragile materials, cleaning balls shall be sent in 

separate proper packing (segregating from heavy items). 
2. Bidder to include handling instructions in engineering drg/doc and packing to be 

done in such a way to avoid damage of items mention above in transit and long 
storage at site and same shall be approved in contract stage by BHEL/Customer. 

3. For detail despatch instruction, please refer Special Conditions of Contract (SCC) 
for the project. 
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     ANNEXURE- I 
 

COLTCS 
 
SL.NO. Projects Size 

(NB) 
Length of Ball 
Seperator 
(Excluding 
Counter 
Flange) 

Scope of 
Counter 
Flange  

Scope of 
nuts and 
bolts. 

1 IB THERMAL 
POWER STATION, 
BANHARPALI 
2x660MW UNIT 
3&4 
 

2500 NB 4000 mm  In 
Purchaser's 
Scope. 

In Bidder’s 
Scope 

 
 
                                                  
Notes: 

1. Ball separator shall be mounted directly on the existing Butterfly valve. 
2. Flap of butterfly valve shall be extended to 1250 mm inside the Ball separator (GA of Butterfly valve has 

been enclosed). 
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SPECIFIC TECHNICAL REQUIREMENTS: ELECTRICAL 
 
 
1.0 EQUIPMENT & SERVICES TO BE PROVIDED BY BIDDER/ PURCHASER 
 
1.1 Scope for supply, and erection & commissioning of various equipment forming part of electrical system for this 

package shall be as per Annexure–I to Section – C [Scope of Work (Electrical)].  
1.2 Make of various equipment/ items in the scope of bidder shall be to approval of owner during detailed 

engineering stage without any commercial implications. 
1.3 Bidder shall furnish all AC as well as DC loads required for the system at different voltage levels (e.g. 415V 

AC, 240 V AC, 220 V DC etc.) of all types, such as motor feeders, supply feeders in PEM format along with 
the offer. 

1.4 All electrical equipment shall be suitable for the power supplies, fault levels and climatic conditions indicated 
in project information enclosed with the specification. 

1.5 All drawings, data sheets, Quality Plan, calculations, test reports, test certificates, etc. shall be submitted 
during detailed engineering stage as per formats enclosed. The same shall be subject to approval without any 
commercial implications. 

1.6      Technical requirements shall be as per specifications listed in Clause 4.1 to 4.5. In case of  any discrepancy 
between Basic technical Feature for HT or LT motors and BHEL standard specification,   basic technical 
feature for HT or LT motors shall prevail. 

 
3.0 DOCUMENTS TO BE SUBMITTED ALONG WITH BID 

 
3.1 Bidder shall confirm total compliance to the electrical specification without any deviation from the technical/ 

quality assurance requirements stipulated. In line with this, the bidder as technical offer shall furnish two 
signed and stamped copies of the following: 
a) A copy of this sheet “Electrical Equipment Specification for COLTCS and sheet “Electrical Scope 

between BHEL and Vendor” with bidder’s signature and company stamp. 
b) List of Erection and Commissioning spares. 
c) List of Erection & Maintenance tools & tackles.  
d) Electrical load requirement in the load data format. 
 

3.2 No technical submittal such as copies of data sheets, drawings, write-up, quality plans, type test certificates, 
technical literature, etc, is required during tender stage. Any such submission even if made, shall not be 
considered as part of offer. 
 

4.0 LIST OF ENCLOSURES 
 
4.1 Electrical scope between BHEL & vendor (Annexure-I). 
4.2        Technical specification no. PE-SS-999-506-E101, Data Sheets (A & C) for 415V Electric Motors. 
4.3        Quality Plan for motors.  
4.4        Basic Technical Feature of HT/LT motors. 
4.5        Load data format (Annexure-II). 



REV : 0  DATE : 05.06.2014  
ANNEXURE – I TO SECTION – C: STANDARD ELECTRICAL SCOPE BETWEEN BHEL AND VENDOR 

PACKAGE: COLTCS 
PROJECT:  2X660 MW OPGCL IB Valley TPS                                                                                                                                                   
 

S.NO DETAILS SCOPE 
SUPPLY 

 

SCOPE E&C 
 

REMARKS 

1 415V MCC 
 

BHEL$ BHEL$ 1. 415 V AC/240 V AC supply shall be provided by BHEL based on load 
data provided by vendor at contract stage for all equipment supplied by 
vendor as part of contract including power supply equipment (battery 
charger etc) required for the PLC/control panel (as applicable) for the 
system supplied by vendor. 
2. Interposing relays (RE 302 of Jyoti make or equivalent), if required for 
PLC and microprocessor based systems, shall be provided by BHEL in 
MCCs. Requirement of these relays shall be furnished by vendor during 
detailed engineering stage. 

2 Local Push Button Station (for motors) BHEL$ BHEL$ Located near the motor. 
3 Power cables, control cables and screened control cables 

for  
a)  both end equipment in BHEL’s scope 
b)  both end equipment in vendor’s scope 
c)   one end equipment in vendor’s scope 

 
 

BHEL$ 
Vendor 
BHEL$ 

 
 

BHEL$ 
Vendor 
BHEL$ 

1.  Sizes and quantity of cables required shall be informed by vendor at 
contract stage (based on inputs provided by BHEL). Finalisation of cable 
sizes shall be done by BHEL. Vendor shall provide lugs & glands 
accordingly. 
2. Laying of cables by BHEL except for cabling in vendor scope. 
3. Termination at BHEL equipment terminals by BHEL. 
4. Termination at Vendor equipment terminals by Vendor.  

4 Any special type of cable like compensating, co-axial, 
prefab, MICC, fibre optical etc. 

Vendor Vendor  

5 Cable trays, accessories & cable trays supporting system BHEL$ BHEL$  
6 Cable glands and lugs for equipments supplied by Vendor Vendor Vendor 1. Double compression Ni-Cr plated brass cable glands 

2. Solder less crimping type heavy duty tinned copper lugs for power 
cables 
3.  Solder less crimping type heavy duty copper lugs for control cables. 

7 Conduit and conduit accessories for cabling between 
equipments supplied by vendor 
 

Vendor Vendor  Conduits shall be medium duty, hot dip galvanised cold rolled mild steel 
rigid conduit as per IS: 9537. Makes of conduits shall be subject to 
customer/ BHEL approval at contract stage. 

8 Lighting BHEL$ BHEL$  
9 Equipment grounding & lightning protection BHEL$ BHEL$  

10 Below grade grounding BHEL$ BHEL$  
11 LT Motors with base plate and foundation hardware Vendor Vendor Makes shall be subject to customer/ BHEL approval at contract stage. 
12 Mandatory spares Vendor - Vendor to quote as per specification. 
13 Recommended O & M spares, E & C spares, erection & Vendor - As per specification 



REV : 0  DATE : 05.06.2014  
ANNEXURE – I TO SECTION – C: STANDARD ELECTRICAL SCOPE BETWEEN BHEL AND VENDOR 

PACKAGE: COLTCS 
PROJECT:  2X660 MW OPGCL IB Valley TPS                                                                                                                                                   

S.NO DETAILS SCOPE 
SUPPLY 

 

SCOPE E&C 
 

REMARKS 

maintenance tools & tackle. 
14 Any other equipment/material/service required for 

completeness of system but not specified above (to 
ensure trouble free and efficient operation of the system). 

Vendor Vendor  

15 a) Input cable schedules (C & I)    
b) Cable interconnection details for above 
c)  Cable block diagram 

Vendor 
Vendor 

       Vendor 

- 
- 
- 

Cable listing for C & I systems for vendor supplied equipment shall be 
furnished during detail engineering by vendor in soft copies in the BHEL 
cable schedule format. 

16 Equipment layout drawings Vendor - 
 

For ensuring cabling requirements are met, vendor shall furnish layout 
drawings (both in print form as well as in AUTOCAD) of the complete plant 
(including electrical area) indicating location and identification of all 
equipments requiring cabling, and shall incorporate cable trays routing 
details marked on the drawing as per PEM interface comments. Electrical 
equipment layout drawing shall be to BHEL approval.  

17 Electrical Equipment GA drawing Vendor - For necessary interface review. 
 
NOTES: 
 

1. Make of all electrical equipments/items supplied shall be reputed make & shall be subject to approval of BHEL/customer after award of contract. 
2. All QPs shall be subject to approval of BHEL/customer after award of contract without any commercial implication. 
3. For skid mounted system, 2 nos. (1W+1S) supply of 415 V, 3 phase, 4 wire AC shall be provided by BHEL/Customer. Complete skid including 

changeover between feeder/starters/LCP/inter-locks/protection devices / any other supply etc. shall be in bidder’s scope only. 
4. $: Shall be in customer scope where equipment are supplied by customer. 

 
 



SPECIFIC ELECTRICAL REQUIREMENT FOR COLTCS

SL.NO. PARAMETERS UNIT OPGCL

MOTOR

1 DESIGN AMBIENT TEMP DEG. C 50

2 VOLTAGE SUPPLY AND VARIATION VOLT 415V, + 10%

3 FREQUENCY WITH VARIATION Hz 50 (+) 3% to (-) 5%

4 COMBINED VOLTAGE & 
FREQUENCY VARIATION 10%

5 MAX ACCEPTABLE RATING OF 
MOTOR AT 415 V KW Above 200W and upto 200 kW

6 SYSTEM FAULT LEVEL AND ITS 
DUARTION KA 50 KA, 1 Sec

7 SUTABILITY OF TERMINAL BOX FOR 
FAULT LEVEL AND DURATION 50 KA, 0.25 sec

8 CLASS OF INSULATION & TEMP 
RISE LIMITED TO

Class-F and temp rise limited to 
Class-B

9 MIN. STARTING VOLTAGE 80%

10 MOTOR RATING FOR SINGLE 
PHASE SUPPLY Upto 200W

11 MAXIMUM LOCKED ROTOR 
CURRENT % OF FLC As per IS 12615/IS 325

12 ACCEPTABLE NOISE LEVEL DB 85dB at 1.0m in line with IS 12065

13 TYPE OF STARTER PROVIDED IN 
MCC

DOL

14 DOP OF ENCLOSURE

IP:54 for Indoor Motor,
IP:55 for Outdoor. 
Motor for outdoor or semi outdoor 
service shall be of weather proof 
construction.

DOP for terminal boxes shall be IP 
55 as per IS 4691.

15 SPACE HEATER REQUIREMENT 30KW & ABOVE

16 PAINT SHADE
Shall be confirmed during detailed 
engineering.

17

SPECIAL REQUIREMENT Type test to be conducted on the 
identical motor in the last 5 years or 
after the last design change, which 
ever is earlier. Otherwise, the 
equipment shall have to be type 
tested, free of charge, to prove the 
design.

All motors shall be subjected to 
routine tests as per IS: 325.

The motors shall generally conform 
to IS 325/IEC-60034. LT motors of 
continuous duty (S1) shall be energy 
efficient IE2 conforming to IS-12615. 
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1.0 This document covers the basic technical features of high tension (HT) and low tension (LT) squirrel 

cage induction AC motors employed for driving auxiliaries of BHEL-PEM scope packages in 2x660 
MW IB TPS (UNIT-3 & 4) BANHARPALLI 

 
2.0 CODES AND STANDARDS 
 

The motors shall generally conform to IS 325/IEC-60034. LT motors of continuous duty (S1) 
shall be energy efficient IE2 conforming to IS-12615. For HT motors, efficiency (except for Mill 
motors and BCP) shall exceed 94% for all motors less than 2500HP (1865kW).  

 
3.0 DESIGN REQUIREMENTS 
 
3.1 General Requirements 
 
 The design ambient temperature shall be 50 deg C. 
 
3.2 Supply system and rated voltage of motors  
 
 
 
 
 
 
3.2.1 Supply voltage & variations shall be as follows:- 
 Voltage variation (AC Supply)        (+/-) 10% 
 Voltage variation (DC Supply)        (+) 10% to (-) 15% 
 Frequency variation      (+) 3% to (-) 5% 
 Combined V & F variation 10% (sum of absolute values) 
 
3.2.2 Motors shall be capable of running continuously at rated output for each of the conditions specified. 
 
3.3 Motor Rating 
 
 Motor ratings shall be adequate to meet the requirements of the drive equipment. Motors shall be 

continuously rated at the design ambient temperature of 50 deg C. Motor ratings shall have at least a 
10% margin  over the continuous maximum demand of the driven equipment at duty point or 10% 
margin  over the continuous maximum demand of the driven equipment under entire operating range, 
whichever is higher. 

 
3.4 Starting Requirements 
 
3.4.1 Motor shall start smoothly and rapidly. Motor characteristics such as speed, starting torque, break away 

torque and starting time shall be properly co-ordinated with the requirements of driven equipment. The 
accelerating torque at any speed with the minimum starting voltage shall be at least 10% higher than 
that of the driven equipment. 

 
3.4.2 Motors shall be capable of starting and accelerating the load with direct on line starting without 

exceeding acceptable winding temperature. 
 

The limiting value of voltage at rated frequency under which a motor (except Mill Motors) will 
successfully start and accelerate to rated speed with load shall be taken to be a constant value of 80 
(eighty) percent rated voltage.  

KW rating Supply system Rated voltage of motor 
Above 1500 kW 11 KV  11 KV 
Above 200 kW & upto 1500 kW 3.3 KV 3.3 KV 
Above 200W and upto 200 kW 415 V 415 V 
Upto 200W 240V 240V 
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3.4.3 The locked rotor current of the HT motors (except MDBFP motors & mill motors) shall not exceed six 

times full load current inclusive of tolerance as per IS:325. For LT motors of continuous duty (S1) type 
motors, starting current shall be as per IS: 12615.  

 
3.4.4 The following frequency of starts shall apply 
 

i) Three cold starts in succession with the motor being initially at a temperature not exceeding the 
ambient temperature. 
 

ii) The motor shall be capable of two starts in succession with coasting to rest between starts and 
the motor initially at rated operating temperature. 

 
iii) Three equally spread starts in an hour the motor being initially at a temperature not exceeding  

the rated load operating temperature.(not to be repeated in the second successive hour) 
 
3.4.5 Locked motor withstand time of hot motors at 110% rated voltage shall be as follows: 
 
 a) For motors with starting time upto 20 sec. 
 
  - at least 2.5 sec. more than starting time. 
 
 b) For motor with starting time above 20 secs  

- at least 5.0 sec. more than starting time.  
 
 The starting time of the motor referred above is at minimum permissible voltage. For HT motors and  in 

cases where the above requirements are not complied with, speed switches of approved make & type 
shall be provided to bypass the locked rotor protection for a pre-selected time during starting of motors. 
The speed switches shall have one NO & one NC contacts having maximum interrupting capacity of 5 
Amps at 240V AC and 0.25 amps at 220 V DC. 

  
3.5 Running Requirements 
 
3.5.1 Motors shall run satisfactorily at a supply voltage of 75% of rated voltage for 5 minutes with full load 

without injurious heating to the motor. 
 
3.5.2 Pull out torque at rated voltage shall not be less than 205% of full load torque. It shall be 275% for 

crane duty motors.  
 
3.6 Stress During bus Transfer 
 
3.6.1 Motors shall withstand the voltage and torque stress developed due to the application of 150% of the 

rated voltage for at least 1 sec. caused due to vector difference between the motor residual voltage and 
the incoming supply voltage during occasional auto bus transfer. 
 

 
3.6.2 Motor windings shall be adequately braced to satisfactorily withstand the mech. Stresses during above 

condition. 
 
3.6.3 Motors shall be capable of withstanding heavy in-rush transient current caused by bus transfer without 

damage. 
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3.6.4 Motor and driven eqpt. Shafts shall be adequately sized to satisfactorily withstand transient torque 

under above condition. 
 
3.7 Noise level 
 
 Maximum noise level measured at distance of 1.0 metres from the outline of motor shall not exceed 85 

db(A) in line with IS 12065. 
. 
3.8 Vibration 
 
 The max. vibration velocity or double amplitude of motors vibration as measured at motor bearings 

shall be within the limits specified in IS:12075. 
 
4.0 CONSTRUCTIONAL FEATURES 
 
4.1 Degree of Protection 
 
4.1.1 Indoor motors shall conform to degree of protection IP:54 as per IS:4691.Outdoor or semi-indoor 

motors shall conform to degree of protection IP:55 as per IS:4691and shall be of weather-proof 
construction. The degree of protection for terminal boxes shall be IP 55 as per IS 4691. 

 
4.1.2 The stator laminations shall made from suitable silicon steel/magnetic steel sheet varnished on both 

sides and pressed to form a rigid core. 
 
4.1.3 The rotor shall be of rigid cage construction with die cast aluminium / copper alloy / copper bars firmly 

wedged in bar slots and brazed to the end rings. The rotor cage shall be designed to operate 
satisfactorily under respective starting and load duty cycle. 

 
4.2 Enclosure and Cooling 
 
4.2.1 Motors shall generally have totally enclosed fan cooled (TEFC) enclosures, the method of cooling 

conforming to IC-0141 or IC-0151 of IS: 6362. Alternatively, motors may have Closed Air circuit Air 
(CACA) method of cooling conforming to IC-0161 of IS: 6362 or shall be totally enclosed tube 
ventilated (TETV) . 

 
4.2.2 Motors shall not be provided with any electric or pneumatic operated external fan for cooling the 

motors. 
 
4.2.3 Frames shall be designed to avoid collection of moisture and all enclosures shall be provided with 

facility for drainage at the lowest point. 
 
4.3 Class of Insulation 
 
 HT/LT motors shall have class F insulation. The temperature rise of all motors shall be limited to the 

limits applicable to Class ‘B’ insulation. In case of continuous operation at extreme voltage limits, 
10deg C rise above the temperature limits specified in IS: 325 shall be permissible. 

 
4.4 Bearings 
 
4.4.1 Horizontally mounted motors shall have grease lubricated ball/roller or sleeve bearings. For MV 

motors, the bearings shall be regreasable type and for LV motors, these bearings can be either sealed 
life lubricated type or regreasable type as per manufacturer’s standard.  
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4.4.2 The vertical motors shall have a combined thrust and guide bearing on top and guide bearing at bottom. 

If the ball or roller bearings can take vertical thrust, thrust and guide bearing need not be provided. 
 

4.4.3 After taking all motor driven eqpt. loads and thrust(if any) into account , the bearings shall be suitable 
for min. 20,000 working hours. Re-greasable bearings shall be provided with grease nipples and relief 
holes for on-line re-greasing and shall be suitable for 8000 working hours without changing of the 
grease. 

 
4.4.4 The bearings of solidly coupled motors shall be of the same type as those of the driven equipment. 
 
4.4.5 For motors upto 2 kW, double sealed type bearings shall be provided. 

 
4.4.6 HT motors shall be provided with insulated end shield on non-driving end to prevent flow of shaft 

current.  
 
4.5 Terminals and Terminal Boxes 
 
4.5.1 Motors of rating 100 kW and above will be controlled by circuit breaker. For all motors below 50 kW 

by MCCB and for motors between 50 KW to 100 KW MCCB with E/F protection shall be used. The 
terminal box of motors shall be designed for the fault current of 44 kA, 0.25 secs and 50 kA, 0.25 secs 
for HT & LT motors respectively. 

 
4.5.2 Unless otherwise specified or approved, phase terminal boxes of horizontal motors shall be positioned 

on the left hand side of the motor when viewed from the non-driving end.  
 
4.5.3 For MV motors, the main terminal box shall be of phase-segregated type with clamping arrangement 

for the terminals. 
 
4.5.4 Connections shall be such that when the supply leads R, Y & B are connected to motor terminals A B 

& C or U, V & W respectively, motor shall rotate in an anticlockwise direction when viewed from the 
non-driving end. Where such motors require clockwise rotation, the supply leads R, Y, B will be 
connected to motor terminals A,C,B or V, W & U respectively. 

 
4.5.5 Permanently attached diagram and instruction plate made preferably of stainless steel shall be mounted 

inside terminal box cover giving the connection diagram for the desired direction of rotation and 
reverse rotation. 

 
4.5.6 Motor terminals and terminal leads shall be fully insulated with no bar live parts.  
 
4.5.7 Separate terminal boxes shall be provided for space heaters and temp. Indicators. If this is not possible 

in case of LT motors, the space heater terminals shall be adequately segregated from the main terminals 
in the main terminal box. Detachable gland plates with double compression tinned brass glands shall be 
provided in terminal boxes. 

 
4.5.8 Phase terminal boxes shall be suitable for 360 degree of rotation in steps of 180. 
 
4.5.9 Cable glands and cable lugs as per selected cable sizes shall be provided in line with cable erection 

philosophy. For single core cable termination, gland plates shall be of non-magnetic material. 
 
4.6 Grounding 
 



 

2x660 MW IB TPS (UNIT-3 & 4) 
BANHARPALLI 

 
BASIC TECHNICAL FEATURES       

FOR HT / LT MOTORS 
(FOR BHEL-PEM SCOPE PACKAGES) 

Doc. No. PE-DC-391-565-E003 

Rev. No. 02 

Dated 
 
 

24-12-2013 

  Page 5 of 6 
 
 Two separate earthing terminals suitable for connecting G.I. or MS strip grounding conductor shall be 

provided on opposite sides of motor frame. Each terminal box shall have a grounding terminal. 
 
4.7 General 
 
4.7.1 Motors provided for similar drives shall be interchangeable. 
 
4.7.2 An arrow block shall be screwed on the body of the motors on the non-driving end to indicate the 

direction of rotation of the motors. 
  
4.7.3 Motors for Fuel oil unloading and drain oil pumps located in hazardous areas shall be with flame-proof 

enclosures in accordance with IS 2148 / IEC 60079. 
 
5.0 ACCESSORIES 
 
5.1 SPACE HEATERS 
 
 All motors rated 30KW and above shall be provided with space heaters to maintain the motor internal 

air temperature above the dew point. Space heaters shall be suitable for a supply of 240V AC, single 
phase, 50 Hz.  

 
 The leads from space heaters of each motor shall be brought out to a separate terminal Box. Space 

heaters shall be mounted inside the motor in accessible places so that their removal and replacement is 
simple. 

 
5.2 RESISTANCE TEMPERATURE  DETECTORS (RTDs) 

 
5.2.1 HT motors stator windings shall be provided with 12 nos. ( 4 per phase) Simplex 3 wire Platinum RTDs 

with 100 ohms resistance at 0 deg C for remote monitoring of winding temperature. The leads from 
RTDs of each motor shall be brought out to a separate terminal Box. 

 
5.2.2 For HT motors, each bearing shall be provided with 1 no. Duplex 3 wire Platinum RTDs with 100 

ohms resistance at 0 deg C for remote monitoring of bearing temperature. The leads from these RTDs 
shall be brought out to a separate terminal Box or the terminal box same as for winding RTDs. 

 
5.3 DIAL TYPE TEMP. INDICATORS 
 
5.3.1 For HT motors, each bearing shall be provided with 1 no.  Mercury-in-steel Dial type temperature 

indicator for local indication of bearing temperature. The indicators shall have 2 nos. NO contacts rated 
for 5A, 240 V AC and 0.5 A, 220 V DC for alarm/trip purpose.  

 
5.4 Vibration monitoring pads 
 
5.4.1 Provision shall be made in all HT motors for mounting vibration detectors. 
 
 
6.0 NAME PLATE 
 
 Motors shall have stainless steel name plate with all particulars as per IS: 325. In addition, the 

following information shall be shown on motor rating plates: 
 

i) Temperature rise in deg.C under rated condition and method of measurement 

 R1 
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ii) Degree of protection (IP No.)  
iii) Bearing identification number and recommended lubricant. 
iv) Location of insulated bearings. 

 
7.0 PAINTING 
 
 The paint shall be epoxy based. The colour of finish shall be light grey to Shade No. 631 as per IS: 5 

for motors.  
 
8.0 TESTING 
 
8.1 Type Tests 
 
 For HT motors, type test as per IS: 325 shall be conducted on one motor of each type and rating. 
 
 For LT Motors, type test certificates for tests carried out earlier  on similar ratings, frame size and make 

shall be submitted for type tests as per IS:325. However, if such reports are not available, one motor of 
each type and rating shall be subjected to type tests as per IS: 325. 

 
 For DOP test, test certificates for tests carried out earlier on similar equipment shall be submitted. 
 
8.2 Routine Tests 
 
 All motors shall be subjected to routine tests as per IS: 325. 
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S.NO. PROJECT

1.00 SYSTEM COLTCS

2.00 COMMON / PER UNIT REFER NOTE -5

3.00 CONTROL SYSTEM PLC

3.10 PROCESSOR CONFIGURATION FOR PLC SYSTEM
REDUNDANT WITH

HOT STAND BY

4.00 LOCATION OF CONTROL SYSTEM LOCAL TO COLTCS (NON AC ENVIRONMENT)

4.10 CONTROL SYSTEM SCOPE (BIDDER/ BHEL/ CUSTOMER) BIDDER

5.00 HARDWIRED INTERFACE WITH DCS (Y/N) N

5.10 PURPOSE OF HARDWIRED INTERFACE WITH DCS         NA

5.11 a) COMMAND FROM  DCS (Y/N) N

5.12 b) STATUS FEEDBACK TO DCS (Y/N)  N

5.13 c) GROUP FAULT ALARM TO DCS (Y/N) Y

6.00 SOFTLINK TO DCS (Y/N) Y

6.10 PURPOSE OF SOFTLINK TO DCS                        MONITORING

6.11 a) COMMAND INTERFACE WITH DCS (Y/N)   N

6.12 b) STATUS MONITORING IN DCS (Y/N) Y

7.00 PROTECTION CLASS FOR PLC / RIO PANEL IP65

8.00 CONTROL FROM PB's ON LCP/OWS PB's ON LCP & OWS

9.00 ANNUNCIATION ON LCP (Y/N) -- IF Y, MIN NO. OF  
HARDWIRED ALARMS / INDICATIONS

YES- BIDDER TO PROPOSE MIN NO OF 
ALARMS/INDICATIONS. PLEASE REFER NOTE-8.

9.10 MIMIC ON LCP (Y/N) N

10.00 CONTROL FROM DCS IN CCR (Y/N) N

11.00 TYPE OF SOFTLINK (TP/OFC) OFC

11.10 COMMUNICATION CABLE SCOPE (BIDDER/ BHEL) BHEL

11.20 REDUNDANT CABLE (Y/N) Y

11.30 PROTOCOL OPC on TCP/IP

12.00 RIO / RPU (Y/N) N

13.00  NO. OF OWS / LAPTOP
2 NO. 22" COLOR LCD TFT BASED MONITOR FOR 

CONTROL &  MONITORING AND PROGRAMMING FUNCTION

13.10 SIZE OF OWS/ CRT OR LCD 22" COLOR LCD TFT BASED MONITOR

14.00 NO. OF PRINTER 2 NOS. 

14.10 PRINTER SIZE AND TYPE
ONE NO. A4 SIZE COLOR LASER & ONE NO. A4 SIZE DOT 

MATRIX PRINTER

15.00 $$ POWER SUPPLY AVAILABLE FOR BALL MONITOR (24V 
DC / 110 V AC UPS / 230 V AC UPS)

NA AS THE COLTCS SYSTEM IS PLC BASED

CONDENSER ON LOAD TUBE CLEANING SYSTEM - C&I REQUIREMENTS (scope matrix)

BANHARPALLI  IB VALLEY



S.NO. PROJECT

CONDENSER ON LOAD TUBE CLEANING SYSTEM - C&I REQUIREMENTS (scope matrix)

BANHARPALLI  IB VALLEY

15.10
&& POWER SUPPLY AVAILABLE FOR PLC PANEL 

(3PHASE, 415 V AC/ 1PHASE, 110 V UPS/ 1PHASE, 230 V 
UPS)

 BHEL SHALL PROVIDE UPS (SINGLE PHASE 230VAC) 
REDUNDANT FEEDER. REFER POINT-2.

15.20 REDUNDANT FEEDERS (R) / NON-REDUNDANT (NR)  
FEEDERS FOR POWER SUPPLY

R

15.30 UPS BATTERY CONFIGURATION (1X100% / 2X100%) NA

15.40 BATTERY TYPE (LEAD ACID/ Ni-Cd) NA

15.50 BATTERY BACK-UP TIME (in minutes) NA

16.00 ACTUATOR WITH INTEGRAL STARTER (Y/N) Y

17.00 PG/ DPG/ PS/ DPS/ PT/ DPT per Balls Collecting 
Strainer/DF/SCS 

DPT = 2 nos. .
DPI = 1 no.(ACROSS EACH BALL SEPARATOR APPLICABLE 

FOR ALL INSTRUMENTS )

19.00 PROJECT SPECIFIC INFO

Complete C&I is in bidder scope. PLC related document like IO 
list, control scheme, PLC configuration, power supply distribution 
scheme etc. shall be furnished by the bidder for BHEL approval 

during detailed engineering.

20.00 REMARKS

21.00 NOTES:

LEGEND:

DCS- DISTRIBUTED CONTROL SYSTEM

PLC- PROGRAMMABLE LOGIC CONTROLLER

RPU - REMOTE PROCESSING UNIT

6. COLOUR OF STARTER PANEL SHALL BE AS PER IS-5 SHADE 631 OR EQUIVALENT.THIS SHALL BE DECIDED DURING
DETAIL ENGINEERING

7. BIDDER TO FURNISH ELECTRICAL LOAD DATA DURING DETAILED ENGINEERING.

5. FOR THE PROJECTS IN WHICH CONTROL ARE ENVISAGED WITH PLC BASED CONTROL SYSTEM  FOR COLTCS - 2 
SETS OF COLTCS SHALL HAVE ONE COMMON  PLC  SYSTEM CUM STARTER PANEL.HOWEVER,SEPARATE LCP/RIO 
PANEL SHALL BE PROVIDED FOR EACH SET OF COLTCS.

1.    $$ THIS IS APPLICABLE FOR DCS CONTROLLED SYSTEMS ONLY.

2.    && THIS IS APPLICABLE FOR PLC CONTROLLED SYSTEMS. ALL POWER SUPPLY REQUIREMENTS FOR 
INDIVIDUAL SUB-SYSTEMS/ COMPONENTS EG. BALL MONITOR, SOL VALVES ETC SHALL BE DERIVED BY THE 
VENDOR FROM THIS POWER SUPPLY.

3. IN CASE OF PLC CONTROLLED SYSTEMS, CABLE ENGINEERING SHALLBE IN BIDDER'S SCOPE. CABLE SCOPE OF 
SUPPLY SHALL BE AS PER ELECTRICAL SCOPE SHEET.

8. ALARM FACIA SHALL BE UNDER BIDDER'S SCOPE. NO. OF FACIA SHALL BE DECIDED DURING DETAILED 
ENGINEERING.

4. ##  FOR PLC BASED CONTROL SYSTEM WHERE OWS IS PROVIDED, THE OWS SHALL HAVE PROGRAMMING & 
CONFIGURATION FACILITY.
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1 GENERAL  
1.1 Nos. of tube cleaning systems sets required  for station NOS. Four  (04) Nos. for 2 units 

viz. One independent set for each half of condenser 

1.2 Liquid handled  Clarified Water as per Analysis Attached  along with project information in section B. 

1.3 Size of  COLTCS  Nb 2500 NB 

2.0 DESIGN   

2.1 Operating pressure at Condenser inlet flange kg/cm2 (g) Approx 1.8 to 2.2 

2.2 Design Pressure for ball separator kg/cm2 (g) 5.0 kg/cm² (g) & vacuum 0.1 kg/cm² (abs) 

2.3 Design Mechanical Temperature Deg. C 60 

2.4 Condenser Details   

 a) Type of condenser  Single pass 

 b) No. of Condenser sections  Nos. 2 (Two) 
 

 c) No. of passes per condenser section (viz. condenser half) Nos. 1 (One) 
 

 d) No. of tubes per condenser   Nos. 35000 

  Top two rows  280 

  Remaining  34720 

 e) Tube Dia. OD x Thickness   

  Top two rows mm x mm 22.225 x 0.889 

  Remaining mm x mm 22.225 x 0.7112 

 f) Length of tubes between ends. mm 14730 

 g) Tube material  SS: ASTM A 249 TP 304 

 h) Pressure drop across condenser   
  - At Normal flow 
(between Inlet and Outlet flanges of condenser) 

MWC 3.15 MWC 
(However the actual value can vary +/-10% of the design value) 

  

2.5 CW flow rate through  each ball separator   

     - Normal cu.m/hr 37207 

     - Maximum cu.m/hr 44649 

2.6 
 

Design differential pressure for ball separator strainer/screen Kg/cm2(g) 0.2 
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2.7 Pressure drop across ball separator i.e. between inlet & outlet flanges 
in clean condition at normal flow. 

MWC 0.15 

2.8 Pressure drop across ball separator  in choked condition when strainer 
backwashing starts 

MWC Not to exceed 0.30 

2.9 No. of balls required for COLTCS per condenser section Nos. Minimum 10% of number of condenser tubes 

3 CONNECTING PIPE DETAILS   
3.1 Condenser inlet pipe   

 a) Material  Carbon Steel to IS – 2062 Gr. B rolled & welded conforming to IS:3589 

 b) O.D. X Thickness mm x mm 2540 X 20 

3.2 Condenser outlet pipe   

 a) Material CS Carbon Steel to IS – 2062 Gr. B rolled & welded conforming to IS:3589 

 b) O.D. X Thickness mm x mm 2540 X 20 

3.3  Manhole  Yes, 600 NB size 

4.0 MATERIALS OF CONSTRUCTION   

4.1 BALL SEPARATOR 
 

 

 a) Body / housing Carbon Steel to IS -2062 Gr.B. with epoxy painted inside (with minimum housing thickness same as 
connecting pipe thickness) 

 b) Screen / Strainer SS-316 

 c) Strainer shaft  SS-316 

 e) Internal Hardware including nuts, bolts , etc. SS-316 

 f) Site Glass provision Yes 

4.2 BALL RECIRCULATING PUMP Non Clog type 

 a) Casing SA351CF8M 

 b) Impeller SS-316 

 c) Shaft SS-316 

4.3 BALL COLLECTOR  
 a) Body / housing SS 

 b) Internals SS-317L/ or equivalent/superior 
 c) Site Glass Provision  

Yes 
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4.4 Differential pressure measuring system  SS-316 
 

4.5 Injection nozzle  SS-316 

4.6 
 

Valves   

4.6.1 Gate/Globe/Check Valves (65 NB & Above)  For sizes 65 NB and above-Swing check type or dual plate type. 
 a)  Body & Bonnet/cover  IS 210, Gr. FG 260 or ASTM A126 class B. 

 b)   Trim/Disc   IS 210, Gr. FG 260 or ASTM A126 class B. 

 c) Seating surface  13% Cr steel as per IS 1570. 

4.6.2 Gate/Globe/Check Valves (50 NB & Below)  For size 50 NB and below-Piston type 

 a)  Body & Bonnet/cover  ASTM A 216 Gr. WCB for cast body & ASTM A-106 for forged body. 

 b)   Trim/Disc   13% Cr Steel as per ASTM A-182 Gr. F6 heat treated and hardened (min. 250HB) for cast body and 
ASTM A-105 Hard faced with Stellite (min. 350HB) for above 800 class and 250 HB for 800 class) for 

forged body. 
 d) Seating surface  13% Cr steel as per A-182 Gr. F6. 

4.6.3 A) Ball valves 
 
 i) Body 
 
 ii) Ball 
  
iii) Stem 
 

 
 

SA 351 CF8M 
    

SA 351 CF8M 
 

SS 316 

4.7 Interconnecting Piping By Bidder 

 Material  a) SS-316 

5 COUNTER FLANGES for Ball Separator  

 a) Flanges Carbon Steel to IS 2062 Gr. B or eq for thickness, drilling etc refer 
 Annexure II in section C1 

b) Fasteners A 193 & A 194 
(In Bidder’s scope). 

c) Gaskets Min 4 mm thick rubber 

  
6 OTHER COUNTER FLANGES (for interconnecting piping) In Bidder's scope 
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6.1 MATERIALS  

 a) Flanges Carbon Steel to IS 2062 Gr. B 

 b) Fasteners A 193 & A 194 

 c) Gaskets Min 4 mm thick rubber 

7.0 Material of Other components not specified above Suitable for intended duty and shall be subject to Purchasers approval during detailed engg. In the 
event of order. 

8.0 PAINTING 
 

 

8.1 INTERNAL SURFACE  
 a) Surface preparation SA - 2.5 of Swedish Specn.  

SIS-05-59-00-1967 

 b) Primer  Two coat of Epoxy Resin based Zinc Phosphate epoxy primer 

 c) Final paint Adequate no. of coats of coal  tar epoxy paint to achieve total dry film thickness of 200 to 250 microns 

8.2     EXTERNAL SURFACE  

               a)   Surface preparation SA-2.5 of Swedish Specn.  
 

         b)   Primer Two coat of Epoxy resin based zinc phosphate epoxy primer 

 a)  Intermediate One coat of HB M10 epoxy 

        d)    Final paint Two coats of synthetic enamel long oil alkyd to IS:2932  to achieve total DFT of  240 microns.  

9.0 Adequate provision for future installation of cathodic protection 
(Sacrificial type anodic protection by Purchaser) 

 
YES 

 
10.0 Flow straightner for streamlining the CW flow in ball collecting strainer If required as per bidder’s design – the same to be incorporated by bidder in its constructional feature. 

11.0 Performance Guarantee  & Bid Evaluation  

11.1 Performance Parameters to be Guaranteed  

  Pressure drop in ball separator in clean condition As per Guarantee schedule of bidder 
 

  Percentage recovery of balls  Min. 90 % recovery 

  Life of sponge Rubber Balls  Min. 3 weeks 

11.2 Bid evaluation Criteria & Liquidated damages  As per clause no 8.00.00 of Section C1 



 TITLE : STANDARD TECHNICAL SPECIFICATION SPEC. NO.   PE-TS- 391-165-N002 
DATA SHEET-A VOLUME :          II B 

 CONDENSER ON - LOAD TUBE CLEANING  SECTION-D 
SYSTEM ( Sponge Rubber Ball Type ) REV. NO.      0 DATE: 04.06.2014 

SL.NO PROJECT IB THERMAL POWER STATION, BANHARPALI 2x660MW UNIT 3&4 
 

 

 

11.3 Bid evaluation  rate @ Rs. 6.0 Lacs per  0.05 MWC pr. drop across each balls collecting strainer 

11.4 Liquidated damages Twice the bid evaluation rate 

12.0 The tube cleaning system shall be designed for following operation 
modes 

 

 a) Automatic start up initiated by push button YES 

 b) Automatic shut down with ball collection effected by : 
i. Push button 
ii. Adjustable timer 
iii. Ball monitoring system 

YES 

 c) Automatic backwashing of ball seperator with ball collection effected 
by : 
a. Push button 
b. Adjustable timer 
c. Diff. Pressure measuring system 

YES 

 d) Automatic emergency backwashing of ball seperator effected by 
diff. Pressure measuring system 

YES 

 e) Automatic ball sorting initiated by push button YES 

 f) Provision for manual operation of complete tube cleaning system in 
case of control system failure 

YES 

 g) Whether the contacts for DPG and DPT are independent YES  

 h) Timer for Backwashing YES 

 i) Whether the ball monitoring system is designed to perform the 
following functions : 

i. Continuously counting the balls in circulation and giving an 
alarm calling for investigation of ball losses when the number of 
balls falls below a set value  

ii. Continuously measuring the size of the balls in circulation and 
initiating the shutdown of the tube cleaning system with alarm 
calling for replacement of balls when the no. of oversized balls 
falls below a set value 

YES 
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 j) Whether the electronic processor of the ball monitoring system is 
provided with the following : 
i. Indicators for required basic ball charge 
ii. Indicators for recirculating ball quantity 
iii. Indicators for oversized ball quantity 
iv. Time counters for total cleaning system operating hours 
v. Time counters for cleaning system operating hours with sufficient 

no. of oversized balls 
vi. Recorders for ball consumption 

 YES 

 k) Whether provision for self testing and self calibration are made  YES 

13.0 Mandatory spares   

(i) Mechanical Complete set of Pump without motor- 1 set  

  Valve complete assembly- 10% of each type and size of total population or minimum 1 (one) no.) 

  Normal Sponge rubber balls & abrasive balls- for one year operation 

(ii) C&I field instruments & PLC as applicable as per C&I list in Annexure-I  

(iii) Electrical spares as applicable as per electrical list in Annexure-II  
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1.0 INTENT OF SPECIFIATION 
 

The specification covers the design, materials, constructional features, manufacture, inspection and 
testing at manufacturer’s work, and packing of Low voltage (LV) squirrel cage induction motors 
along with all accessories for driving auxiliaries in thermal power station. 

 
 Motors having a voltage rating of below 1000V are referred to as low voltage (LV) motors. 
 
2.0 CODES AND STANDARDS 
 
 Motors shall fully comply with latest edition, including all amendments and revision, of following 

codes and standards: 
   
IS:325 Three phase Induction motors 
IS : 900 Code of practice for installation and maintenance of induction motors 
IS: 996 Single phase small AC and universal motors 
IS: 4722 Rotating Electrical machines 
IS: 4691 Degree of Protection provided by enclosures for rotating electrical machines 
IS: 4728 Terminal marking and direction of rotation rotating electrical machines 
IS: 1231 Dimensions of three phase foot mounted induction motors 
IS: 8789 Values of performance characteristics for three phase induction motors 
IS: 13555 Guide for selection and application of 3-phase A.C. induction motors for 

different types of driven equipment 
IS: 2148 Flame proof enclosures for electrical appliance 
IS: 5571 Guide for selection of electrical equipment for hazardous areas 
IS: 12824 Type of duty and classes of rating assigned 
IS: 12802 Temperature rise measurement for rotating electrical machnines 
IS: 12065 Permissible limits of noise level for rotating electrical machines 
IS: 12075 Mechanical vibration of rotating electrical machines 
 
In case of imported motors, motors as per IEC-34 shall also be acceptable. 

 
3.0 DESIGN REQUIREMENTS 
 
3.1 Motors and accessories shall be designed to operate satisfactorily under conditions specified in data 

sheet-A and Project Information, including voltage & frequency variation of supply system as defined 
in Data sheet-A 

 
3.2 Motors shall be continuously rated at the design ambient temperature specified in Data Sheet-A and 

other site conditions specified under Project Information 
Motor ratings shall have at least a 15% margin over the continuous maximum demand of the driven 
equipment, under entire operating range including voltage & frequency variation specified above. 

 
3.3 Starting Requirements 
 
3.3.1 Motor characteristics such as speed, starting torque, break away torque and starting time shall be 

properly co-ordinated with the requirements of driven equipment. The accelerating torque at any 
speed with the minimum starting voltage shall be at least 10% higher than that of the driven 
equipment. 

 
3.3.2 Motors shall be capable of starting and accelerating the load with direct on line starting without 

exceeding acceptable winding temperature. 
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 The limiting value of voltage at rated frequency under which a motor will successfully start and 

accelerate to rated speed with load shall be taken to be a constant value  as per Data Sheet - A during 
the starting period of motors. 

 
3.3.3 The following frequency of starts shall apply 
 

i) Two starts in succession with the motor being initially at a temperature not exceeding the 
rated  load temperature. 

 
ii) Three equally spread starts in an hour the motor being initially at a temperature not exceeding  

the rated load operating temperature. (not to be repeated in the second successive hour) 
 

iii) Motors for coal conveyor and coal crusher application shall be suitable for three consecutive 
hot starts followed by one hour interval with maximum twenty starts per day and shall be 
suitable for mimimum 20,000 starts during the life time of the motor 

 
3.4 Running Requirements 
 
3.4.1 Motors shall run satisfactorily at a supply voltage of 75% of rated voltage for 5 minutes with full load 

without injurious heating to the motor. 
 
3.4.2 Motor shall not stall due to voltage dip in the system causing momentary drop in voltage upto 70% of 

the rated voltage for duration of 2 secs. 
 
3.5 Stress During bus Transfer 
 
3.5.1 Motors shall withstand the voltage, heavy inrush transient current, mechanical and torque stress 

developed due to the application of 150% of the rated voltage for at least 1 sec. caused due to vector 
difference between the motor residual voltage and the incoming supply voltage during occasional auto 
bus transfer. 

 
3.5.2 Motor and driven equipment shafts shall be adequately sized to satisfactorily withstand transient 

torque under above condition. 
 
3.6 Maximum noise level measured at distance of 1.0 metres from the outline of motor shall not exceed 

the values specified in IS 12065. 
 
3.7 The max. vibration velocity or double amplitude of motors vibration as measured at motor bearings 

shall be within the limits specified in IS: 12075. 
 
4.0 CONSTRUCTIONAL FEATURES 
 
4.1 Indoor motors shall conform to degree of protection IP: 54 as per IS: 4691. Outdoor or semi-indoor 

motors shall conform to degree of protection IP: 55 as per IS: 4691and shall be of weather-proof 
construction. Outdoor motors shall be installed under a suitable canopy 

 
4.2 Motors upto 160KW shall have Totally Enclosed Fan Cooled (TEFC) enclosures, the method of 

cooling conforming to IC-0141 or IC-0151 of IS: 6362.  
 

Motors rated above 160 KW shall be Closed Air Circuit Air (CACA) cooled 
 
4.3 Motors shall be designed with cooling fans suitable for both directions of rotation. 
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4.4. Motors shall not be provided with any electric or pneumatic operated external fan for cooling the 

motors. 
4.5 Frames shall be designed to avoid collection of moisture and all enclosures shall be provided with 

facility for drainage at the lowest point. 
 
4.6 In case Class ‘F’ insulation is provided for LV motors,  temperature rise shall be limited to the limits 

applicable to Class ‘B’ insulation. 
In case of continuous operation at extreme voltage limits the temperature limits specified in table-1 of 
IS:325 shall not exceed by more than 10°C.  
 

4.7 Terminals and Terminal Boxes 
 
4.7.1 Terminals, terminal leads, terminal boxes, windings tails and associated equipment shall be suitable 

for connection to a supply system having a short circuit level, specified in the Data Sheet-A. 
 
 Unless otherwise stated in Data Sheet-A, motors of rating 110 kW and above will be controlled by 

circuit breaker and below 110 kW by switch fuse-contactor. The terminal box of motors shall be 
designed for the fault current mentioned in data sheet “A”. 

 
4.7.2 unless otherwise specified or approved, phase terminal boxes of horizontal motors shall be positioned 

on the left hand side of the motor when viewed from the non-driving end.  
 
4.7.3 Connections shall be such that when the supply leads R, Y & B are connected to motor terminals A B 

& C or U, V & W respectively, motor shall rotate in an anticlockwise direction when viewed from the 
non-driving end. Where such motors require clockwise rotation, the supply leads R, Y, B will be 
connected to motor terminals A, C, B or U W & V respectively. 

 
4.7.4 Permanently attached diagram and instruction plate made preferably of stainless steel shall be 

mounted inside terminal box cover giving the connection diagram for the desired direction of rotation 
and reverse rotation. 

 
4.7.5 Motor terminals and terminal leads shall be fully insulated with no bar live parts. Adequate space 

shall be available inside the terminal box so that no difficulty is encountered for terminating the cable 
specified in Data Sheet-A. 

 
4.7.6 Degree of protection for terminal boxes shall be IP 55 as per IS 4691.  
 
4.7.7 Separate terminal boxes shall be provided for space heaters.. If this is not possible in case of LV 

motors, the space heater terminals shall be adequately segregated from the main terminals in the main 
terminal box. Detachable gland plates with double compression brass glands shall be provided in 
terminal boxes. 

 
4.7.8. Phase terminal boxes shall be suitable for 360 degree of rotation in steps of 90 degree for LV motors. 
 
4.7.9 Cable glands and cable lugs as per cable sizes specified in Data Sheet-A shall be included. Cable lugs 

shall be of tinned Copper, crimping type. 
 
4.8 Two separate earthing terminals suitable for connecting G.I. or MS strip grounding conductor of size 

given in Data Sheet-A shall be provided on opposite sides of motor frame. Each terminal box shall 
have a grounding terminal. 

 
 
 
4.9 General 
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4.9.1 Motors provided for similar drives shall be interchangeable. 
 
4.9.2 Suitable foundation bolts are to be supplied alongwith the motors. 
 
4.9.3 Motors shall be provided with eye bolts, or other means to facilitate safe lifting if the weight is 20Kgs. 

and above. 
 
4.9.4 Necessary fitments and accessories shall be provided on motors in accordance with the latest Indian 

Electricity rules 1956. 
 
4.9.5 All motors rated above 30 kW shall be provided with space heaters to maintain the motor internal air 

temperature above the dew point. Unless otherwise specified, space heaters shall be suitable for a 
supply of 240V AC, single phase, 50 Hz. 

 
4.9.6 Name plate with all particulars as per IS: 325 shall be provided  
 
4.9.7 Unless otherwise specified, the colour of finish shall be grey to Shade No. 631 and 632 as per IS:5 for 

motors installed indoor and outdoor respectively. The paint shall be epoxy based and shall be suitable 
for withstanding specified site conditions. 

 
5.0 INSPECTION AND TESTING 
 
5.1 All materials, components and equipments covered under this specification shall be procured, 

manufactured, as per the BHEL standard quality plan No. PED-506-00-Q-006/0 and  PED-506-00-Q-
007/2 enclosed with this specification and which shall be complied. 

 
5.2 LV motors of type-tested design shall be provided. Valid type test reports not more than 5 year shall 

be furnished. In the absence of these, type tests shall have to be conducted by manufacturer without 
any commercial implication to purchaser.  

 
5.3 All motors shall be subjected to routine tests as per IS: 325 and as per BHEL standard quality plan. 
 
5.4 Motors shall also be subjected to additional tests, if any, as mentioned in Data Sheet A. 
 
6.0 DRAWINGS TO BE SUBMITTED AFTER AWARD OF CONTRACT 
 
 a) OGA drawing showing the position of terminal boxes, earthing connections etc. 
 b) Arrangement drawing of terminal boxes. 
 c) Characteristic curves:  
  (To be given for motor above 55 kW unless otherwise specified in Data Sheet). 
 
  i) Current vs. time at rated voltage and minimum starting voltage. 
  ii) Speed vs. time at rated voltage and minimum starting voltage. 

iii) Torque vs. speed at rated voltage and minimum voltage.  
For the motors with solid coupling the above curves i), ii), iii) to be furnished for the 
motors coupled with driven equipment. In case motor is coupled with mechanical 
equipment by fluid coupling, the above curves shall be furnished with and without 
coupling. 

iv) Thermal withstand curve under hot and cold conditions at rated 
 voltage and max. permissible voltage. 



CUSTOMER  : PROJECT
TITLE NUMBER  :

               QUALITY PLAN BIDDER/       : QUALITY PLAN SPECIFICATION 
VENDOR NUMBER PED-506-00-Q-006, REV-01 TITLE

SHEET 1 OF 2 SYSTEM ITEM  AC ELECT. MOTORS BELOW 55KW (LV) SECTION   VOLUME III
SL. COMPONENT/OPERATION CHARACTERISTICS CAT. TYPE/ EXTENT OF REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD

CHECK P W V

1 3 4 5 6 7 8 9 10 11

1.0 ASSEMBLY 1.WORKMANSHIP MA VISUAL 100% MANUF'S SPEC MANUF'S SPEC -DO- 2 - -

2.DIMENSIONS MA -DO- -DO- MFG. DRG./ MFG. DRG./ -DO- 2 - -
MFG. SPEC. MFG. SPEC.

3.CORRECTNESS MA VISUAL 100% MFG.SPEC./ MFG.SPEC. -DO- 2 - -
COMPLETENESS RELEVANT IS RELEVANT IS
TERMINATIONS/
MARKING/COLOUR
CODE

2.0 PAINTING 1.SHADE MA VISUAL SAMPLE MANUFR'S BHEL SPEC. LOG BOOK 2 - -
SPEC/BHEL SAME AS
SPEC./RELEVANT COL.7
STANDARD

3.0 TESTS 1.ROUTINE MA -DO- 100% IS-325/ SAME AS TEST 2 1 NOTE -1
TEST INCLUDING BHEL SPEC./ COL.7 REPORT &
SPECIAL TEST DATA SHEET NOTE-3
AS PER BHEL 
SPEC.

2.OVERALL MA MEASUREMENT 100% APPROVED APPROVED INSPN. 2 1 - NOTE -1
DIMENSIONS & & DRG/DATA DRG/DATA REPORT &
ORIENTATION VISUAL SHEET SHEET NOTE-3

 & RELEVANT IS

BHEL PARTICULARS BIDDER/VENDOR
NAME

SIGNATURE

SPECIFICATION : 

2



CUSTOMER  : PROJECT
               QUALITY PLAN TITLE NUMBER  : 

BIDDER/       :  QUALITY PLAN SPECIFICATION : 
VENDOR      NUMBER PED-506-00-Q-006, REV-01 TITLE :

SHEET 2 OF 2 SYSTEM ITEM  AC ELECT. MOTORS BELOW 55KW (LV) SECTION   VOLUME III
SL. COMPONENT/OPERATION CHARACTERISTICS CAT. TYPE/ EXTENT OF REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD

CHECK P W V

1 3 4 5 6 7 8 9 10 11

3.NAMEPLATE MA VISUAL 100% IS-325 & IS-325 & INSPN. 2 1 -
DETAILS DATA SHEET DATA SHEET REPORT

NOTES:

1 ROUTINE TESTS ON 100% MOTORS SHALL BE DONE BY THE VENDOR. HOWEVER, BHEL SHALL WITNESS ROUTINE TESTS ON RANDOM SAMPLES.  THE
 SAMPLING PLAN SHALL BE MUTUALLY AGREED UPON

2 WHERE EVER CUSTOMER IS INVOLVED IN INSPECTION, (1) SHALL MEAN BHEL AND CUSTOMERS BOTH TOGETHER.
3 FOR EXHAUST/VENTILATION FAN MOTORS OF RATING UPTO 1.5KW , ONLY ROUTINE TEST CERTIFICATES SHALL BE FURNISHED FOR SCRUTINY.

Legends for Inspection agency

1. BHEL/CUSTOMER
2. VENDOR (MOTOR MANUFACTURER)
3. SUB-VENDOR (RAW MATERIAL/COMPONENTS SUPPLIER)

P. PERFORM
W. WITNESS
V. VERIFY

BHEL PARTICULARS BIDDER/VENDOR
NAME
SIGNATURE
DATE BIDDER'S/VENDORS COMPANY SEAL

SPECIFICATION :

2



CUSTOMER  : PROJECT SPECIFICATION :
TITLE NUMBER  : 

               QUALITY PLAN BIDDER/       : QUALITY PLAN SPECIFICATION :   
VENDOR NUMBER PED-506-00-Q-007, REV-03 TITLE                     

SHEET 1 OF 9 SYSTEM ITEM: AC ELECT. MOTORS 55 KW & ABOVE (LV & MV) SECTION   VOLUME III
SL. COMPONENT/OPERATION CHARACTERISTIC CAT. TYPE/ EXTENT OF REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD

CHECK P W V

1 3 4 5 6 7 8 9 11
1.0 RAW MATERIAL & BOUGHT OUT

CONTROL

1.1 SHEET STEEL, PLATES, 1.SURFACE MA VISUAL 100% - FREE FROM LOG BOOK 3 - -
SECTION, EYEBOLTS CONDITION BLINKS,

CRACKS,
WAVINESS
ETC

2.DIMENSIONS MA MEASUREMENT SAMPLE MANFR'S MANFR'S -DO- 3 - -
DRG./SPEC DRG./SPEC

3.PROOF LOAD MA MECH. TEST -DO- -DO- -DO- INSPEC. 3 - 2
TEST (EYE REPORT
BOLT)

1.2 HARDWARES 1.SURFACE MA VISUAL 100% FREE  FROM -DO- 3 - -
CONDITION CRACKS, UN-

EVENNESS 
ETC.

2.PROPERTY MA VISUAL SAMPLES MANFR'S RELEVENT SUPPLIERS 3 - 2 PROPERTY CLASS 
CLASS DRG./SPEC IS/SPEC. TC & LOG MARKING SHALL BE

BOOK CHECKED BY THE
VENDOR

1.3 CASTING 1.SURFACE MA VISUAL 100% FREE FROM LOG BOOK 3 - 2
CONDITION CRACKS, 

BLOW HOLES
ETC.

2.CHEM. & MA CHEM & MECH 1/HEAT NO. MANFR'S RELEVENT SUPPLIER'S 3 - 2 HEAT NO. SHALL BE
PHY. PROP. TEST DRG./SPEC IS/ TC VERIFIED

3.DIMENSIONS MA MEASUREMENT 100% MANUFR'S M ANUFR'S LOG BOOK 3 - 2
DRG. DRG.

1.4 PAINT & VARNISH 1.MAKE, SHADE, MA VISUAL 100% MANFR'S MANFR'S LOG BOOK 3 - 2
SHELF LIFE & CONTINUOUS DRG./SPEC DRG./SPEC
TYPE

BHEL PARTICULARS BIDDER/VENDOR
NAME
SIGNATURE
DATE BIDDER'S/VENDORS COMPANY SEAL
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CUSTOMER  : PROJECT SPECIFICATION : 
TITLE NUMBER  : 

               QUALITY PLAN BIDDER/       : QUALITY PLAN SPECIFICATION :   
VENDOR NUMBER PED-506-00-Q-007, REV-03 TITLE                     

SHEET 2 OF 9 SYSTEM ITEM: AC ELECT. MOTORS 55 KW & ABOVE (LV & MV) SECTION   VOLUME III
SL. COMPONENT/OPERATION CHARACTERISTIC CAT. TYPE/ EXTENT OF REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD

CHECK P W V

1 3 4 5 6 7 8 9 11

1.5 SHAFT 1. SURFACE MA VISUAL 100% - FREE FROM -DO- 3 - - VENDOR'S APPROVAL
(FORGED OR ROLLED) COND. VISUAL IDENTIFICATION SHALL BE

DEFECTS MAINTAINED

2. CHEM. & MA CHEM. & 1/HEAT NO. MFG. DRG. RELEVANT SUPPLIER'S 3 - 2
PHYSICAL PHYSICAL OR HEAT SPEC. IS TC
PROPERTIES TESTS TREATMENT

BATCH NO

3. DIMENSIONS MA MEASUREMENT 100% -DO- MANUFR'S LOG BOOK 3 - 2
DRG.

4.INTERNAL CR UT -DO- ASTM-A388 MANUFR'S -DO- 3 2 1 FOR DIA OF 55 MM & 
FLAWS SPEC. ABOVE

BHEL SPEC.

1.6 SPACE HEATERS, CONNEC- 1. MAKE & MA VISUAL -DO- MANUFR'S MANUFR'S -DO- 3 - 2
TORS, TERMINAL BLOCKS, RATING DRG.  SPEC. DRG.  SPEC.
CABLES, CABLE LUGS,
CARBON BRUSH TEMP.
DETECTORS, RTD, BTD'S

2. PHYSICAL MA -DO- -DO- - NO PHYS. DAMAGE, -DO- 3 - 2
COND. NO ELECTRICAL

DISCONTINUITY

3.DIMENSIONS MA MEASUREMENT SAMPLE MANUFR'S MANUFR'S -DO- 3 - 2
(WHEREVER DRG./  SPEC. DRG. / SPEC.
APPLICABLE)

4.PERFORMANCE/ MA TEST 100% -DO- -DO- INSP. 3 - 2
CALIBRATION REPORT

BHEL PARTICULARS BIDDER/VENDOR
NAME
SIGNATURE
DATE BIDDER'S/VENDORS COMPANY SEAL
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CUSTOMER  : PROJECT SPECIFICATION :
TITLE NUMBER  : 

               QUALITY PLAN BIDDER/       : QUALITY PLAN SPECIFICATION : 
VENDOR NUMBER PED-506-00-Q-007, REV-03 TITLE                  

SHEET 3 OF 9 SYSTEM ITEM: AC ELECT. MOTORS 55 KW & ABOVE (LV & MV) SECTION   VOLUME III
SL. COMPONENT/OPERATION CHARACTERISTIC CAT. TYPE/ EXTENT OF REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD

CHECK P W V

1 3 4 5 6 7 8 9 11

1.7 OTHER INSULATING 1. SURFACE MA VISUAL 100% - NO VISUAL INSPT. 3 - 2
MATERIALS LIKE SLEEVES, COND. ETC. DEFECTS REPORT
BINDINGS CORDS, PAPERS,
PRESS BOARDS ETC.

2. OTHER
CHARACTERISTICS MA TEST SAMPLE MANUF'S MANUF'S LOG BOOK 3 - 2

SPEC. SPEC. AND OR
SUPPLIER'S 

TC

1.8 SHEET STAMPING 1. SURFACE MA VISUAL 100% - NO VISUAL LOG BOOK 3 - -
(PUNCHED) COND. DEFECTS

(FREE FROM 
BURS)

2.DIMENSIONS MA MEASUREMENT SAMPLE MANUFR'S MANUFR'S -DO- 3 - 2 FOR MV MOTOR INSULA-
INCLUDING BURS DRG.  . DRG.  TION/VARNISH THICKNESS
HEIGHT SHALL BE MORE THAN

THE BURS HEIGHT
3. ACCEPTANCE MA ELECT. & MECH -DO- MANUF'S RELEVANT SUPPLIER'S 3 - 2
TESTS TESTS SPEC./ IS TC

RELEVANT
IS

1.9 CONDUCTORS 1. SURFACE MA VISUAL 100% - FREE FROM LOG BOOK 3* - 2*
FINISH VISUAL 

DEFECTS

2.ELECT. PROP, & MA ELECT. & SAMPLES RELEVANT IS/ RELEVANT IS/ SUPPLIERS 3 - 2
MECH. PROP MECH.TEST BS OR BS OR TC & 

OTHER OTHER VENDOR'S
STANDARDS STANDARDS INSPN.

REPORTS

BHEL PARTICULARS BIDDER/VENDOR
NAME
SIGNATURE
DATE BIDDER'S/VENDORS COMPANY SEAL

* MOTOR MANUFACTURER TO 
CONDUCT VISUAL CHECK FOR 
SURFACE FINISH ON RANDOM 
BASIS (10% SAMPLE) AT HIS 
WORKS AND MAINTAIN 
RECORD FOR VERIFICATION 
BY BHEL/CUSTOMER.
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CUSTOMER  : PROJECT SPECIFICATION : 
TITLE NUMBER  : 

               QUALITY PLAN BIDDER/       : QUALITY PLAN SPECIFICATION :     
VENDOR NUMBER PED-506-00-Q-007, REV-03 TITLE                  

SHEET 4 OF 9 SYSTEM ITEM: AC ELECT. MOTORS 55 KW & ABOVE (LV & MV) SECTION   VOLUME III
SL. COMPONENT/OPERATION CHARACTERISTIC CAT. TYPE/ EXTENT OF REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD

CHECK P W V

1 3 4 5 6 7 8 9 11

3.DIMENSIONS MA MEASUREMENT -DO- -DO- -DO- Log  Book 3 - 2

1.10 BEARINGS 1.MAKE & TYPE MA VISUAL 100%
MANFR'S DRG./ 
APPROVED 
DATASHEET

MANFR'S DRG./ 
APPROVED 
DATASHEET

-DO- 3 - 2

2.DIMENSIONS MA MEASUREMENT SAMPLE BHEL DATA BHEL DATA -DO- 3 - 2
SHEET SHEET BEARING

MANUF'S
CATALOGUES

3.SURFACE MA VISUAL 100% - FREE FROM -DO- 3 - 2
FINISH VISUAL 

DEFECTS

1.11 SLIP RING 1.SURFACE MA VISUAL 100% - -DO- -DO- 3 - -
(WHEREVER APPLICABLE) COND.

2.DIMENSIONS MA MEASUREMENT SAMPLE MANUF'S MANUF'S -DO- 3 - -
DRG DRG

3.TEMP.WITH- MA ELECT.TEST -DO- MANUF'S MANUF'S -DO- 3 - 2

STAND CAPACITY SPEC./ BHEL 
SPEC. SPEC./ BHEL SPEC.

4.HV/IR MA -DO- 100% -DO- -DO- -DO- 3 - 2

1.12 OIL SEALS & GASKETS 1.MATERIAL OF MA VISUAL 100% MANUF'S MANUF'S -DO- 3 - -
GASKET DRG/SPECS DRG./ SPECS.

2.SURFACE MA VISUAL 100% - FREE FROM -DO- 3 - -
COND. VISUAL 

DEFECTS

3.DIMENSIONS MA MEASUREMENT SAMPLE MANUF'S MANUF'S -DO- 3 - -
DRG DRG

BHEL PARTICULARS BIDDER/VENDOR
NAME
SIGNATURE
DATE BIDDER'S/VENDORS COMPANY SEAL
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CUSTOMER  : PROJECT SPECIFICATION :
TITLE NUMBER  : 

               QUALITY PLAN BIDDER/       : QUALITY PLAN SPECIFICATION :  
VENDOR NUMBER PED-506-00-Q-007, REV-03 TITLE                   

SHEET 5 OF 9 SYSTEM ITEM: AC ELECT. MOTORS 55 KW & ABOVE (LV & MV) SECTION   VOLUME III
SL. COMPONENT/OPERATION CHARACTERISTIC CAT. TYPE/ EXTENT OF REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD

CHECK P W V

1 3 4 5 6 7 8 9 11

2.0 IN PROCESS

2.1 STATOR FRAME WELDING 1.WORKMANSHIP MA VISUAL 100% -DO- GOOD FINISH LOG BOOK 3/2 2 -
(IN CASE OF FABRICATED & CLEANNESS
STATOR )

2.DIMENSIONS MA MEASUREMENT -DO- MANUF'S MANUF'S -DO- 2 - -
DRG DRG

2.2 MACHINING 1.FINISH MA VISUAL 100% -DO- GOOD FINISH LOG BOOK 2 - -

2.DIMENSIONS MA MEASUREMENT -DO- MANUF'S MANUF'S -DO- 2 - -
DRG DRG

3.SHAFT SURFACE MA PT -DO- RELEVENT MANUFR'S -DO- 2 - 1
FLOWS SPEC./ SPEC./

ASTM-E165 BHEL SPEC./

2.3 PAINTING 1.SURFACE MA VISUAL 100% MANFR'S BHEL LOG BOOK 2 - -
PREPARATION SPEC/BHEL SPEC.

SPEC./ SAME AS
RELEVANT COL.7
STAND

2.PAINT THICKNESS    MA MEASUREMENT SAMPLE -DO- -DO- -DO- 2 - -
(BOTH PRIMER & BY ELCOMETER
FINISH COAT)

3.SHADE MA VISUAL -DO- -DO- -DO- Log  Book 2 - -

4.ADHESION MA CROSS -DO- -DO- -DO- Log  Book 2 - -
CUTTING &
TAPE TEST

BHEL PARTICULARS BIDDER/VENDOR
NAME
SIGNATURE
DATE BIDDER'S/VENDORS COMPANY SEAL
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CUSTOMER  : PROJECT SPECIFICATION :
TITLE NUMBER  : 

               QUALITY PLAN BIDDER/       : QUALITY PLAN SPECIFICATION :   
VENDOR NUMBER PED-506-00-Q-007, REV-03 TITLE                     

SHEET 6 OF 9 SYSTEM ITEM: AC ELECT. MOTORS 55 KW & ABOVE (LV & MV) SECTION   VOLUME III
SL. COMPONENT/OPERATION CHARACTERISTIC CAT. TYPE/ EXTENT OF REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD

CHECK P W V

1 3 4 5 6 7 8 9 11

2.4 SHEET STACKING 1.COMPLETENESS MA MEASUREMENT SAMPLE MANUFR'S MANUFR'S Log  Book 2 - -
SPEC. SPEC.

2.COMPRESSION MA MEASUREMENT 100% -DO- -DO- Log  Book 2 - -
& TIGHTENING

3.CORE LOSS & MA ELECT.TEST -DO- -DO- -DO- Log  Book 2 1* 1
HOTSPOT

2.5 WINDING 1.COMPLETENESS CR VISUAL 100% MANUFR'S MANUFR'S Log  Book 2 - -
SPEC./BHEL SPEC. /BHEL 
SPEC. SPEC.  

2.CLEANLINESS CR -DO- -DO- -DO- -DO- Log  Book 2 - -

3.IR-HV-IR CR ELECT. TEST -DO- -DO- -DO- Log  Book 2 - 1

4.RESISTANCE CR -DO- -DO- -DO- -DO- Log  Book 2 - 1

5.INTERTURN CR -DO- -DO- -DO- -DO- Log  Book 2 - -
INSULATION

6.SURGE WITH CR -DO- -DO- -DO- -DO- Log  Book 2 - 1 FOR MV MOTOR
STAND AND
TAN. DELTA
TEST

2.6 IMPREGNATION 1.VISCOSCITY MA PHY. TEST AT STARTING -DO- -DO- Log  Book 2 - -

2.TEMP. MA PROCESS CONTINUOUS -DO- -DO- Log  Book 2 - -
PRESSURE CHECK
VACCUM

3.NO. OF DIPS MA -DO- -DO- -DO- -DO- Log  Book 2 - 1 THREE DIPS TO BE 
GIVEN

BHEL PARTICULARS BIDDER/VENDOR
NAME
SIGNATURE
DATE BIDDER'S/VENDORS COMPANY SEAL
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CUSTOMER  : PROJECT SPECIFICATION :
TITLE NUMBER  : 

               QUALITY PLAN BIDDER/       : QUALITY PLAN SPECIFICATION :   
VENDOR NUMBER PED-506-00-Q-007, REV-03 TITLE                     

SHEET 7 OF 9 SYSTEM ITEM: AC ELECT. MOTORS 55 KW & ABOVE (LV & MV) SECTION   VOLUME III
SL. COMPONENT/OPERATION CHARACTERISTIC CAT. TYPE/ EXTENT OF REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD

CHECK P W V

1 3 4 5 6 7 8 9 11

4.DURATION MA -DO- -DO- -DO- -DO- Log  Book 2 - 1

2.7 COMPLETE STATOR 1.COMPACTNESS MA VISUAL 100% -DO- -DO- Log  Book 2 - -
ASSEMBLY & CLEANLINESS

2.8 BRAZING/COMPRESSION 1.COMPLETENESS CR -DO- -DO- -DO- -DO- Log  Book 2 - -
JOINT

2.SOUNDNESS CR MALLET TEST -DO- -DO- -DO- Log  Book 2 1
& UT

3.HV MA ELECT. TEST -DO- -DO- -DO- Log  Book 2 1

2.9 COMPLETE ROTOR 1.RESIDUAL CR DYN. BALANCE -DO- MFG SPEC./ MFG. DWG. Log  Book 2 1 VERIFICATION FOR MV
ASSEMBLY UNBALANCE ISO 1940 MOTOR ONLY

2.SOUNDNESS CR ELECT. -DO- MFG. SPEC. MFG. SPEC. Log  Book 2 1
OF DIE (GROWLER
CASTING TEST)

2.10 ASSEMBLY 1.ALIGNMENT MA MEAS. -DO- -DO- -DO- Log  Book 2 - -

2.WORKMANSHIP MA VISUAL -DO- -DO- -DO- Log  Book 2 - -

3.AXIAL PLAY MA MEAS. -DO- -DO- -DO- Log  Book 2 - 1

4.DIMENSIONS MA -DO- -DO- MFG.DRG./ MFG. DRG/ Log  Book 2 - -
MFG SPEC. RELEVANT IS

5.CORRECTNESS, MA VISUAL 100% MFG SPEC. MFG SPEC. Log  Book 2 - -
COMPLETENESS RELEVANT IS RELEVANT IS
TERMINATIONS/
MARKING/
COLOUR CODE

6. RTD, BTD & SPACE MA VISUAL 100% MFG SPEC. MFG SPEC. Log  Book 2 1
HEATER MOUNTING. RELEVANT IS RELEVANT IS

BHEL PARTICULARS BIDDER/VENDOR
NAME
SIGNATURE
DATE BIDDER'S/VENDORS COMPANY SEAL
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CUSTOMER  : PROJECT SPECIFICATION :
TITLE NUMBER  : 

               QUALITY PLAN BIDDER/       : QUALITY PLAN SPECIFICATION : 
VENDOR NUMBER PED-506-00-Q-007, REV-03 TITLE                  

SHEET 8 OF 9 SYSTEM ITEM: AC ELECT. MOTORS 55 KW & ABOVE (LV & MV) SECTION   VOLUME III
SL. COMPONENT/OPERATION CHARACTERISTIC CAT. TYPE/ EXTENT OF REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD

CHECK P W V

1 3 4 5 6 7 8 9 11

3.0 TESTS 1.TYPE TESTS MA ELECT.TEST 1/TYPE/SIZE IS-325/ IS-325/ TEST 2 1* 1 * NOTE - 1
INCLUDING BHEL SPEC./ BHEL SPEC./ REPORT
SPECIAL DATA SHEET DATA SHEET
TESTS AS PER
BHEL SPEC.

2.ROUTINE MA -DO- 100% -DO- -DO- -DO- 2 1$ 1 $ NOTE - 2
TESTS INCLUDING
SPECIAL TEST
AS PER BHEL
SPEC.

3.VIBRATION & MA -DO- 100% IS-12075 & IS-12075 & -DO- 2 1$ 1 $ NOTE - 2
NOISE LEVEL IS-12065 IS-12065

4.OVERALL MA MEASUREMENT 100% APPROVED APPROVED INSPC. 2 1 -
DIMENSIONS & VISUAL DRG/DATA DRG/DATA REPORT
AND ORIENTATION SHEET SHEET &

RELEVANT IS

5.DEGREE OF MA ELECT. & 1/TYPE/ RELEVANT IS BHEL SPEC. TC 2 - 1
PROTECTION MECH. TEST SIZE AND DATA

SHEET
6. MEASUREMENT OF MA -DO- 100% -DO- -DO- -DO- 2 1$ 1 $ NOTE - 2
RESISTANCE OF RTD 
& BTD

7. MEASUREMENT OF MA -DO- 100% -DO- -DO- -DO- 2 1$ 1 $ NOTE - 2
RESISTANCE, IR OF 
SPACE HEATER

8. NAMEPLATE MA VISUAL 100% IS-325 & IS-325 & INSPC. 2 1$ 1 $ NOTE - 2
DETAILS DATA SHEET DATA SHEET REPORT

9.EXPLOSION MA EXPLOSION 1/TYPE IS-3682 IS-3682 TC 2 - 1
FLAME PROOF FLAME PROOF IS-8239 IS-8239
NESS (IF TEST IS-8240 IS-8240
SPECIFIED)

10. PAINT SHADE, MA VISUAL & SAMPLE BHEL SPEC. BHEL SPEC. TC 2 1$ 1 SAMPLING PLAN TO BE
THICKNESS MEASUREMENT & DATA & DATA DECIDED BY INSPECTION
& FINISH BY ELKOMETER SHEET SHEET AGENCY

$ NOTE - 2

BHEL PARTICULARS BIDDER/VENDOR
NAME
SIGNATURE
DATE BIDDER'S/VENDORS COMPANY SEAL

TC FROM AN INDEPENDENT 
LABORATORY, REFER NOTE-3

TC FROM AN INDEPENDENT 
LABORATORY, REFER NOTE-3
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CUSTOMER  : PROJECT SPECIFICATION : 
TITLE NUMBER  : 

               QUALITY PLAN BIDDER/       : QUALITY PLAN SPECIFICATION :     
VENDOR NUMBER PED-506-00-Q-007, REV-03 TITLE                  

SHEET 9 OF 9 SYSTEM ITEM: AC ELECT. MOTORS 55 KW & ABOVE (LV & MV) SECTION   VOLUME III
SL. COMPONENT/OPERATION CHARACTERISTIC CAT. TYPE/ EXTENT OF REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD

CHECK P W V

1 3 4 5 6 7 8 9 11

NOTES:

1 DEPENDING UPON THE SIZE AND CRITICALLY, WITNESSING BY BHEL SHALL BE DECIDED.

2 ROUTINE TESTS ON 100% MOTORS SHALL BE DONE BY THE VENDOR. HOWEVER, BHEL SHALL WITNESS ROUTINE TESTS ON RANDOM SAMPLES.
THE SAMPLING PLAN SHALL BE MUTUALLY AGREED UPON.

3 IN CASE TEST CERTIFICATES  FOR THESE TESTS ON SIMILAR TYPE, SIZE AND DESIGN OF MOTOR FROM INDEPENDENT LABORATORY ARE AVAILABLE, 
THESE TEST MAY NOT BE REPEATED.

4 WHEREVER CUSTOMER IS INVOLVED IN INSPECTION, AGENCY (1) SHALL MEAN BHEL AND CUSTOMERS BOTH TOGETHER.
 

Legends for Inspection agency

1. BHEL/CUSTOMER
2. VENDOR (MOTOR MANUFACTURER)
3. SUB-VENDOR (RAW MATERIAL/COMPONENTS SUPPLIER)

P. PERFORM
W. WITNESS
V. VERIFY

 

BHEL PARTICULARS BIDDER/VENDOR
NAME
SIGNATURE
DATE BIDDER'S/VENDORS COMPANY SEAL
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SPECIFICATION FOR
CONTROL & INSTRUMENTATION FOR AUX 

PACKAGES

SPECIFICATION NO.:  

VOLUME  

SUB SECTION  

REV. NO.  DATE :  

SHEET   OF    FO
R

M
 N

O
. P

E
M

-6
66

6-
0

 GENERAL REQUIREMENT 

1.0 Bidder shall provide complete and independent control & instrumentation system with all 
accessories, auxiliaries and associated equipments for the safe, efficient and reliable operation of 
auxiliary systems. 

2.0 The quantity of instruments for auxiliary system shall be as per tender P &ID wherever provided 
of the respective system as a minimum, for bidding purpose. However, Bidder shall also include 
in his proposal all the instruments and devices that are needed for the completeness of the plant 
auxiliary system/ equipment supplied by the bidder, even if the same is not specifically appearing 
in the P & ID.  During detail engineering if any additional instruments are required for safe & 
reliable operation of plant, bidder shall supply the same without any price implication. 

3.0 Measuring instruments/equipment and subsystems offered by the bidder shall be from reputed 
experienced manufacturers of specified type and range of equipment, whose guaranteed and 
trouble free operation has been proven. Further all the instruments shall be of proven reliability, 
accuracy, and acceptable international standards and shall be subject to employer’s approval. All 
instrumentation equipment and accessories under this specification shall be furnished as per 
technical specification, ranges, makes/ numbers as approved by the employer’ during detail 
engineering. 

4.0 The necessary root valves, impulse piping, drain cocks, gauge-zeroing cocks, valve manifold and   
all the other accessories required for mounting/ erection of these local instruments shall be 
furnished, even if not specifically asked for, on as required basis. The contacts of equipment 
mounted instruments; sensors, switches etc for external connection including spare contacts shall 
be wired out to suitably located junction boxes.  

5.0 The customer specification attached as Specific Technical Requirement will supercede the Data 
sheets, if there is any mismatch.
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2.2.0 SPECIFICATION OF PLC SYSTEM
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1. SCOPE 

This specification covers the Design, Manufacture, Assembly, Inspection and Testing at   
manufacturer’s works, proper packing and delivery to site, erection & commissioning, 
site acceptance test of the PLC Control & Monitoring System comprising  PLC Control 
panel/Remote I/O panel (housing Processors, I/O cards, power supply packs etc.), 
Operator workstations(OWS), Printers, Annunciation system, UPS, cables and all other 
equipment and  accessories required for completeness of the system as mentioned in 
different sections of this specification. 

2. GENERAL 

2.1. The offered PLC shall be of Industrial Grade and from Original Equipment 
manufacturer (OEM). 

2.2. The PLC shall perform protection logic, interlock and sequential control functions 
such as binary logic operation, set/reset operation, timers, counters, logic blocks, 
math functions, input quality checking engineering unit conversion, Boolean 
functions & PID control (Analog logic function) etc. 

2.3. The system shall be redundant in processor, power supply and communication   
interfaces unless otherwise specified. The control of all drives and equipment shall 
be effected through the keyboard/mouse / panel mounted push button / control 
switches as per Data sheets-A&B. The system shall include self-diagnostic features 
not limited to the following:-

� Memory Faults, both PROM and EPROM 
� Processor Faults 
� Communication Faults 
� I/O interface or address faults 
� Voltage signal discrepancy on input and output 
� Power supply faults 
� Output loop check 
� Channel level diagnostics such as fault monitoring, contact bounce 

filtering etc. 
� Failure of main or I/O processor 

2.4. The system shall have facility for connecting to Main Plant’s Distributed control 
system (DCS) using hardware/software interface for two-way transfer of signals. 

2.5. The mimic shall be displayed on the OWS screen and may also be provided on the 
control desk/panel (as per Datasheet). 

2.6. In case OWS is provided, HMI functions like trends, curves, bar charts, historical 
storage of data, logs and reports etc. shall be provided in addition to Plant 
schematics. The necessary catalogue / literature elaborating the features of HMI 
shall be supplied along with the bid. 

2.7. It shall be possible to use the same OWS as programming station. 

2.8. The PLC system shall be sized to meet process/system requirements as per the 
approved P&IDs and Control write-up. 

2.9. The PLC system shall be designed to ensure that no single device failure should 
result in failure of any other device. 
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2.10. Signal multiplication where required shall be done in PLC. Use of relays for 
multiplication of contacts (for control, monitoring and alarm) is not acceptable. The 
control/ monitoring components on the control panel/ desk shall be driven through 
I/O modules. 

2.11. Bidder shall provide all software on CDs along with required software licenses .The    
original CDs of installed operating & application software shall be maintained by 
bidder. Software   modification and up gradation (as & when required) shall also be 
covered under the vendor scope without any cost implication. 

2.12. PLC programming console shall be provided with industry proven antivirus software 
with perpetual license (free version not acceptable). 

                   
3. TECHNICAL REQUIREMENTS 

Details of various PLC system components shall be inclusive of but not limited to the 
following: 

3.1. CODES AND STANDARDS 

3.1.1. The equipment covered under this specification shall meet the requirements of 
latest edition of all applicable codes and standards like ANSI, NEMA, IEEE, IEC, 
NEC & IS.  

3.1.2. PLC shall conform to IEC: 61131  

3.1.3. The offered PLC shall comply with safety standards as per Data sheet-A&B. 

3.2. CONTROL PANEL 

3.2.1. PLC control panel shall be freestanding type with provision for mimic display, push-
button stations, control switches, indicating lamps, metering instruments like 
Indicators, ammeters etc. and facia windows for critical alarms. 

3.2.2. The salient features of construction shall be: 

Sheet material: Cold rolled sheet steel 
Frame thickness: Not less than 3.0mm 
Enclosure thickness: Not less than 2.5 mm for load bearing sections 
(mounted with instruments) and not less than 1.6 mm for others 
Gland plate thickness: 3.0mm 
Base channel: ISMC 100 with anti-vibration mounting & foundation bolts. 

3.2.3. Each panel shall be identified by a name plate, which shall be of non-rusting metal 
or three ply lamicold, with engraved lettering. 
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3.2.4. Vendor shall indicate earthing details along with bid. 

3.2.5. 25 x 6 mm Copper ground bus to be provided for each panel. 

3.2.6. 240V AC single phase, thermostatically controlled space heaters shall be provided. 
Each free standing panel shall have a door switch operated fluorescent lamp and a 
240V AC plug point. 

3.2.7. Painting treatment shall be as per IS: 6005. Two coats of lead oxide primer shall be 
followed by powder coating. Paint shade shall be as specified in the “Data sheet for 
PLC system”-Data Sheet-A&B. Project specific paint shade, if applicable, shall be 
followed.

3.2.8. Panel internal wiring shall be as per NEC and NEMA standard. 

3.2.9. TB points in terminal block shall be cage clamp type/screw type. 

3.2.10. The annunciation system shall be facia window type, driven by the PLC. Audible 
alarm, Acknowledge, Reset and lamp test facility shall be provided as per ISA 
sequence – S18.1, M.  

3.3. PROCESSORS 
3.3.1. The microprocessors shall be 32 bit, and Hot redundant.  

3.3.2. Hot redundancy: PLC shall be provided with two processors (Main processing unit 
and memories) one for normal operation and one as hot standby. In case of failure 
of working processor, there shall be an appropriate alarm and simultaneously the 
hot standby processor shall take over the complete operation automatically. This 
transfer from main processor to standby processor shall be bump less and shall not 
cause any disturbance whatsoever. In the event of both processors failing, the 
system shall revert to fail safe mode. It shall be possible to keep any of the 
processor as master and other as standby. 

3.3.3.  An authorized forcing facility shall be provided for changing the status of inputs and 
outputs, timers and flags to facilitate fault finding and other testing requirements.  

3.3.4. The standby processor shall be updated automatically in line with the changes 
made in the working processor.  

3.3.5. In the event of any replacement of the processor, synchronization of the replaced 
processor shall be automatic upon live insertion. 

3.3.6. The cycle time for input scanning, execution of logics, overheads and output scan 
shall not exceed 120 m sec. 

3.3.7. The processor & memory shall be loaded up to 50% at normal conditions and 
maximum up to 60% under worst loading conditions.  

3.3.8. The memories shall be field expandable. Memory capacity shall be sufficient for 
complete system operation and have a capability for at least 20% expansion in 
future.

3.3.9. Memory shall be non-volatile, preferably EEPROM type. However, in case volatile 
memory is provided, battery backup shall be provided for a minimum of three 
months to keep the stored program intact. Battery drain indication shall be provided 
at least 1 week before the battery gets drained and same shall be annunciated in 
OWS. 
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3.4. INPUT / OUTPUT Modules 
3.4.1. Input/output card assignments shall be modular i.e. no single card shall be assigned 

with more than one drive of a particular sub-system. The maximum number of 
channels per I/O module shall be as follows.  

� Analog Input Module: 16 

� Analog Output Module: 16 

� Binary Input Module: 32 

� Binary Output Module: 32 

� Analog Input/output combined: 16 

� Binary Input/output combined: 32 

3.4.2. On line module replacement (hot swappable): All modules cards shall have quick 
disconnect terminations allowing for card replacement without disconnection of 
external wiring and without switching off the power supply. 

3.4.3. Each I/O shall be protected against the reversal of polarity of the power voltage to 
I/O.

3.4.4.  10% spare capacity shall be ensured in each card channel assignment. Overall 
minimum 20% spare channels shall be provided. 

3.4.5. Output command to MCC/Switchgear shall be through coupling relays, whose 
mounting location shall be as per “Data sheet A & B for PLC System”. In case 
coupling relays are located in PLC Panel, the same shall be in PLC vendor’s scope 
of supply. 

3.4.6. Status feedback from MCC shall be in the form of potential free contact. 

3.5. DATA BUS/ I/O BUS 

3.5.1. The Data bus connecting PLC and HMI work stations shall be TCP/IP on Ethernet. 

3.5.2. The Data bus and I/O bus communication medium shall be twisted pair shield 
copper conductor for indoor locations and those areas not subjected to induced 
signals. Repeaters/signal amplifiers shall not be used. Copper conductor cable used 
shall be Category-5 or better. The communication medium shall be Fibre optic cable 
in the event any portion of communication cable run is in outdoor or where 
distances are beyond 500 meters. 
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3.6. OPERATOR WORK STATION (OWS) 

3.6.1. The OWS and Keyboard shall be desktop mounted and shall be used for 
controlling, monitoring and programming function. 

3.6.2. Colour CRT(s) with keyboard and mouse shall be as per Data Sheet-A&B. CRT 
shall have graphic display facility.  

3.6.3. The OWS shall be with Windows based operating system having necessary 
Engineering/Configuring software. 

3.6.4    Specification of OWS 

(a)        CPU 
   
 1.  Processor   32 Bit or better 
 2.  Main Memory  Min. 1 GB and expandable to at least 4 GB 
 3.  Hard drive   Min 40 GB 
 4.  Floppy drive  3.5”, 1.44 MB 
 5.  Removable bulk storage DVD (R/RW) 
 6.  Graphic memory  Min. 16 MB 
 7.  Auto controller  16 bit or better 
 8.  Operating system  Window XP or better  
 9.  Communication ports 2 serial, 1 parallel, 8 Nos. USB, Dual 100 MB Ethernet 
 10. Expansion slot  3 Nos. or more 

(b)      Monitor 
 1.  Type   LCD colour monitor (TFT based) 
 2.  Screen diagonal  22” (approx.) flat 
 3.  Display   XGA or better 
 4.  Degree of Protection IP-30 
 5.  External controls  Brightness, Contrast, Horizontal/vertical amplification & shift 
 6.  Power supply  240 VAC, 50 Hz, 1  phase 
 7.  Version   Industrial grade 

(c)       Keyboard & Mouse 
 1.  Type   Flat spill membrane or positive depression type ASCII 
 2.  Life expectancy  50 Million cycles per key 
 3.  Version   Industrial 
 4.  Mouse   Optical   

3.7. PRINTER 

Printers shall be provided as per Data Sheet-A&B. 
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3.8. COMMUNICATION WITH PLANT DCS/ THIRD PARTY SYSTEM 
3.8.1. The PLC system shall be provided with hardwired/serial interface for communication 

with plant DCS. Hardwired outputs from PLC shall be isolated. Necessary isolators 
shall be part of PLC. 

3.8.2. Serial communication to / from DCS where provided shall be engineered to ensure 
that signal communication time from / to DCS shall not exceed 1 seconds for control 
/ feedback.   

3.8.3. Serial communication to DCS shall be OPC (Data access 2.0), Ethernet based 
TCP/IP Protocol.  Alternatively the serial communication shall be MODBUS protocol 
on RS 485 network. 

3.8.4. Data transmitted from PLC to DCS shall include all information necessary for the 
DCS graphic displays to monitor and control the process equipment and PLC. Such 
data may include pertinent analog and digital status information, interlock, alarms 
and maintenance conditions. Data transmitted from DCS to the PLC shall include 
necessary signals to provide operator control interface from DCS for the process/ 
equipment being controlled by PLC. 

3.8.5. Bidder to include ‘Light interface units, converters, Ethernet switch, accessories etc. 
at both ends viz PLC and DCS for connectivity to other system. The bidder’s 
terminal point shall be Ethernet port in case of copper medium connection to DCS 
or LIU in case of Fiber optic medium for connectivity with plant DCS. In case 
distance between PLC & DCS is greater than 1.8 Km, single mode of optical fiber 
cable with compatible accessories shall be used. For distance less than 1.8 Km 
multimode optical fiber ports shall be used. 

3.9. POWER SUPPLY Scheme 
3.9.1. PLC Panel and I/O Cabinets: PLC system shall be provided with 2x100% UPS fed 

from Two Nos. redundant 415V, 3-ph feeders, as per the scheme PE-SD-999-145-
001, sh-08 of 08. Each UPS shall have 30 minutes back up. Input feeder failure 
shall be monitored in the PLC system. Necessary redundant power pack and 
transformers shall be provided (in the PLC panel) to derive the power supply for 
control desk, PLC panel and input / output cabinets etc 

3.9.2. Remote I/O panels: Similar power supply arrangement as for PLC panels shall be 
provided if it is not possible to extend the power cable form UPS of PLC panels. 

3.9.3. Each OWS and associated HMI peripherals shall be provided with a feeder from  
Either one of the UPS 

4. DRAWING/DOCUMENT AND DATA TO BE FURNISHED AFTER AWARD OF THE 
CONTRACT: 
4.1. For Approval: 

� PLC system configuration drawing along with functional write-up. 
� Input/output signal list. 
� BOM of PLC 
� List of PLC controlled devices 
� Control panel/control desk GA drawings. 
� Control desk/panel component layout drawing. 
� Control panel/control desk Foundation detail and cutout drawings. 
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� Power distribution scheme. 
� Block logic diagrams/ Ladder diagram mimic. 
� Annunciation list. 
� PLC control room layout drawing. 
� List of soft signal exchange with Plant DCS.  
� List of mandatory spares. 
� UPS load calculation details. 
� Quality plan 
� FAT 
� Data Sheet-C  
� CRT display 
� Power supply scheme for PLC system, HMI & peripherals, Remote I/O etc. 

4.2. For Information: 

� Cable schedule and cable interconnection drawing( in BHEL approved format) 
� Between Field and PLC 
� Between Field and MCC 
� Between MCC and PLC 

� Electronic earthing requirements. 
� Panel Heat dissipation data 
� Product/component catalogues. 
� Operation & Maintenance Manual on CDs. 
� Softcopy of Final/As-built drawings on CDs. 
� Calculation for Processor, Memory & Data bus loading 

The above list is the minimum requirements. Additional documents/calculations required 
shall be finalized during contract stage.  

5. DRAWINGS AND DOCUMENTS TO BE SUBMITTED ALONG WITH THE BID  

� Proposed PLC system configuration drawing with write-up 
� Product catalogues and specifications for PLC as well as HMI application. 
� Proposed power supply schemes for PLC system, peripherals, and Remote I/O 

panels. 
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6. TESTING AND INSPECTION 
6.1. The bidder shall adopt suitable quality assurance program to ensure that the 

equipments offered will meet the specification requirements in full. 

6.2. BHEL’s standard Quality Plan for PLC is enclosed with the specification. The bidder 
shall furnish his acceptance to BHEL’s QP and submit the signed and stamped 
copy of QP along with the offer. 

6.3. The complete PLC system, including all instrument and devices shall be subjected 
to standard factory tests (i.e. Type Tests and Routine Tests) as per relevant IS, 
NEMA, IEEE, IEC. 

6.4. Factory Acceptance Test-FAT (Functional Tests) shall be performed prior to 
shipment and Owner/Purchaser shall be notified 15 days before the schedules 
dates of the test. 

6.5. The certificates for following type tests, as per IEC Standard, shall be submitted: - 

� Surge protection test as per IEC-225-4 
� Dry heat test as per IEC-68-2-2 
� Damp Heat test as per IEC-68-2-3 
� Vibration Heat test as per IEC-68-2-6 
� Electrostatic discharge test as per IEC-801-2 or equivalent 
� Radio frequency Immunity test as per IEC-801-6 or equivalent 
� Electromagnetic Immunity test as per IEC-801-3 or equivalent 

7. SPARES AND CONSUMABLES 

7.1. Commissioning Spares and consumables  

The bidder shall supply all commissioning spares and consumables ‘as required’ 
during Start-up, as part of the main equipment supply. 

7.2. Mandatory Spares  

The bidder shall offer along with main offer, the Mandatory Spares as specified 
elsewhere in the specification. The Mandatory Spares offered shall be of the same 
make and type as the main equipment. 

7.3. Recommended Spares  

The bidder shall furnish a list of Recommended Spares indicating the normal 
service expectancy period and frequency of replacement; quantities recommended 
for 3 years operation along with unit rate against each item to enable BHEL/BHEL’s 
Customer to place a separate order later, if required. 

7.4. Special Tools & Tackles  

The bidder shall supply all Special Tools & Tackles ‘as required’ during Start-up and 
further maintenance of the system, as part of the main equipment supply.  

7.5. Spares, Service support  

Bidder shall provide availability of spares and service support for minimum 15 years 
after guarantee period. 

10
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8. MARKING AND PACKING 

8.1. Marking: 

A stainless steel name-plate shall be permanently fixed on each equipment giving 
its Tag/serial Number and salient technical specification. 

8.2. Packing: 

All equipment/materials shall be suitably packed and protected for the entire period 
of dispatch, storage and erection against impact, abrasion, corrosion, incidental 
damage due to vermin, sunlight, high temperature, rain, moisture, humidity, dust, 
sea-water spray (where applicable) as well as rough handling and delays in transit 
and storage in open. 

9. PERFORMANCE AND GUARANTEE 

The PLC system shall be guaranteed to meet the performance requirement as 
specified and also for trouble-free continuous operation for 12 months from the date 
of commissioning or 18 months from the date of delivery at site whichever is later 
unless specified otherwise in Vol-IIB Section - B or Section - C. 

10. APPLICABLE DATA SHEET FORMS 

This document shall be read with the following data sheet forms : 

-  Data Sheet A & B for PLC system  - PE-DC-999-145-I036-1 

-  Data Sheet C for PLC system  - PE-DC-999-145-I036-2 

11
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GENERAL 

PROJECT  

SERVICE  

QUANTITY � UNITISED � COMMON  

LOCATION � INDOOR    � OUTDOOR 
� AC                            � NON-AC* 

MAKE / MODEL NO. BIDDER TO INDICATE 

PROCESSOR REDUNDANT WITH HOT STANDBY   

DATA BUS (HMI) � COPPER WIRE     � FIBRE OPTIC  

DATA BUS (I/O - CPU) � COPPER WIRE     � FIBRE OPTIC  

DATA BUS (REMOTE  I/O - CPU) � COPPER WIRE     � FIBRE OPTIC  

FIELD CONTACTS  INTERROGATION 
VOLTAGE 

� 24 V DC   � 48 V DC � 110 V AC  

LOCATION OF COUPLING RELAYS � MCC     � PLC PANEL 

PLC EQUIPMENT DESKTOP OWS QUANTITY 

� ONE          �  TWO          � __________    

� DESKTOP VERSION  � SERVER VERSION 
� WORK STATION VERSION   

REQUIREMENT OF OWS IN CCR � YES � NO 
QUANTITY________ 
   

DESKTOP MONITOR TYPE � 19”          � 22”      TFT/CRT MONITOR        

� GIU         � OTHERS                        

PRINTER  

INKJET                    � A3___NOS � A4___NOS          
LASER B/W             � A3___NOS � A4___NOS         
COLOR INKJET       � A3___NOS � A4___NOS         
COLOR LASER       � A3___NOS � A4___NOS         

PROGRAMMING / CONFIGURATION 
FACILITY 

A) � HAND HELD    � LAPTOP    
B) ENGINEERING SOFTWARE 

� ONE OWS      
� ALL OWS      
� _______ 

SAFETY STANDARD � SIL-3    � SIL-2      � NIL  

COMPUTER FURNITURE BOQ � YES � NO 

INDUSTRIAL GRADE � YES � NO

SPARE LIST 
SPARE LIST  

� START UP & COMMISSIONING  

� MANDATORY SPARE   � RECOMMENDED 
SPARE LIST ATTACHED � YES  � NO  

REDUNDANCY

CPU � YES  � NO  

POWER SUPPLY � YES  � NO  

COMMUNICATION � YES  � NO  

I/O CARD � YES  � NO  

OTHER ELECTRONICS � YES  � NO 
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No. of CHANNELS 
PER CARD 

ANALOG INPUT � 8 NOs  � 16 NOs 

ANALOG OUTPUT � 8 NOs  � 16 NOs  

BINARY INPUT � 16 NOs  � 32 NOs  

BINARY OUTPUT � 16 NOs  � 32 NOs  

RTD** 4 NOs  

THERMOCOUPLE** 8 NOs 

ELECTRONIC CARD ISOLATION � GALVANIC  � OPTICAL  � OTHER  

PANEL

QUANTITY BIDDER TO INDICATE 

CLASS OF PROTECTION(Refer Location 
of PLC) 

� ____________           

REMOTE I/O PANEL � YES  � NO 
AC REQUIREMENT � YES � NO 

COLOUR# _____________  

BACK-UP DESK � YES  � NO  

MIMIC � YES  � NO 
IF YES,THEN  
� PANEL MOUNTED GUI     � ACRYLIC

CONTROL HARDWARE � PB     � INDICATORS 
� FACIAS _______ Nos.     � OTHERS 

CONFORMAL COATING � YES  � NO 

COMMUNICATION 
WITH OTHER 
SYSTEM 

HARDWIRED � YES  � NO  

PURPOSE � CONTROL  � MONITORING 

MEDIUM � UTP     � FIBRE OPTIC   � OTHERS 

TIME SYNCRONIZATION SIGNAL 
FORMAT 

� PULSE    � RS-485   � IRIG-B  � NTP 

SOFTLINK � MODBUS � OPC 
IF MODBUS THEN � RS-485 � ETHERNET 

SERIAL LINK COMMUNICATION PORT TYPE __________  

POWER SUPPLY 
INPUT FEEDER 

PLC PANEL BIDDER TO INDICATE LOAD DATA 

REMOTE I/O PANEL BIDDER TO INDICATE LOAD DATA 

POWER SUPPLY 

SOURCE $$ � UPS(INDUSTRIAL GRADE) � 24V DC 
CHARGER 

BATTERY TYPE � Ni-Cd � LEAD ACID � OTHERS  

BACK-UP TIME � 30 MINS  � 60 MINS  � OTHERS  

BATTERY CONFIGURATION � 1X100%   � 2X100%   � 2X50%   

CUSTOMER 
TRAINING 

TRAINING � REQUIRED � NOT REQUIRED  

NO OF DAYS -----------------DAYS 

LOCATION � VENDOR’S WORK � PROJECT SITE �
OTHERS 

      *IF THE LOCATION IS INDOOR,KINDLY SPECIFY IF PLC PANEL IS PLACED IN AC OR NON-AC ENVIRONMENT. 
      **SHALL NOT BE APPLICABLE IF TEMPERATURE TRANSMITTERS ARE ENVISAGED. 
       # PROJECT SPECIFICPAINT SHADES, IF APPLICABLE TO BE USED. 
       $$ CHECK & REPLACE WITH MAIN UPS SLD IF POWER SUPPLY IS NOT APPROVED BY CUSTOMER. 
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SPECIFICATION
 FOR  

MOTORISED VALVE ACTUATOR 

SPECIFICATION NO.: PE-SS-350-145-I007

VOLUME  

SECTION

REV. NO. 00 DATE:  05.01.10 

SHEET 1 OF 3

Data Sheet A & B

DATA SHEET-A  
(TO BE FILLED BY PURCHASER) 

DATA SHEET-B 
(TO BE FILLED-UP BY BIDDER) 
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GENERAL* 

* PROJECT 2x660 MW OPGCL BANAHARPALI TPS 

OFFER REFERENCE 

* TAG NO. SERVICE 

* DUTY � ON / OFF                          � INCHING   

* LINE SIZE (inlet/outlet): MATERIAL     

* VALVE TYPE � GLOBE        � GATE        � REG. GLOBE   
� BUTTERFLY        

* OPENING / CLOSING TIME 

* WORKING PRESSURE 

AMBIENT CONDITION 
SHALL BE SUITABLE FOR CONTINUOUS 
OPERATION UNDER AN AMBIENT TEMP. OF 0-55 
DEG C AND RELATIVE HUMIDITY OF 0-95% 

 VALVE SEAT TEST PRESS BIDDER TO SPECIFY 

 REQUIRED VALVE TORQUE BIDDER TO SPECIFY 

 ACTUATOR RATED TORQUE BIDDER TO SPECIFY 

CONSTRUCTION 
AND SIZING

CONSTRUCTION TOTALLY ENCLOSED, WEATHER PROOF, IP:55  

MECHANICAL POSITION INDICATOR TO BE PROVIDED FOR 0-100% TRAVEL  

BEARINGS DOUBLE SHIELDED, GREASE LUBRICATED ANTI-
FRICTION. 

GEAR TRAIN FOR  
LIMIT SWITCH/TORQUE SWITCH 
OPERATION 

METAL (NOT FIBRE GEARS).  SELF-LOCKING TO 
PREVENT DRIFT UNDER TORQUE SWITCH 
SPRING PRESSURE WHEN MOTOR IS DE-
ENERGIZED.

SIZING 

OPEN/CLOSE AT RATED SPEED AGAINST 
DESIGNED DIFFERENTIAL PRESSURE AT 85% OF 
RATED VOLTAGE.  FOR ISOLATING SERVICE 
THREE SUCCESSIVE OPEN-CLOSE OPERATIONS 
OR 15 MINS. WHICHEVER IS HIGHER. FOR
INCHING(REGULATING) SERVICE 150 STARTS/HR 
MINIMUM 

HANDWHEEL 

* REQUIRED � YES  � NO  

* ORIENTATION � TOP MOUNTED � SIDE MOUNTED  

TO DISENGAGE AUTOMATICALLY DURING MOTOR OPERATION.

ELECTRIC         
ACTUATOR 

ACTUATOR MAKE/MODEL BIDDER TO SPECIFY 

MOTOR MAKE / MODEL / TYPE / RATING 
(KW) BIDDER TO SPECIFY  

MOTOR TYPE 
SQUIRREL CAGE INDUCTION MOTOR, STARTING 
CURRENT LIMITED TO SIX TIMES THE RATED 
CURRENT. 

ACTUATOR APPLICABLE WIRING 
DIAGRAM 

� ENCLOSED                      (BIDDER TO CONFIRM)  
A: � DRG. NO. 3-V-MISC-24227 R00 
B: � DRG. NO. 3-V-MISC-24550 R00 
C: � DRG. NO. 3-V-MISC-24283 R00 
D: � DRG. NO. 4-V-MISC-90271 R11 

COLOUR SHADE � BLUE (RAL 5012) ENAMEL � …….   

SHAFT RPM BIDDER TO SPECIFY 

OLR SET VALUE BIDDER TO SPECIFY 

STARTING / FULL LOAD CURRENT BIDDER TO SPECIFY 

NO. OF REV FOR FULL TRAVEL BIDDER TO SPECIFY 

@ PWR SUPP TO MTR / STARTER 415V, 3PH, AC  

@ CONTROL VOLTAGE REQUIREMENT TO BE DERIVED FROM THE POWER SUPPLY TO 
THE STARTER � 24 VDC � 110 V 

@ ENCLOSURE CLASS OF MOTOR � IP 65 � IP 67     � FLAME PROOF      
� IP 55, TOTALLY ENCL, SELF VENTILATED. 

@ INSULATION CLASS � CLASS-B �CLASS-F

@ WINDING TEMP PROTECTION 
� THERMOSTAT (3 Nos.,1 IN EACH PHASE) 
� --------------------------------------------------------- 
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MOTORISED VALVE ACTUATOR 

SPECIFICATION NO.: PE-SS-350-145-I007

VOLUME  

SECTION

REV. NO. 00 DATE:  05.01.10 

SHEET 2 OF 3

Data Sheet A & B

DATA SHEET-A  
(TO BE FILLED BY PURCHASER) 

DATA SHEET-B 
(TO BE FILLED-UP BY BIDDER) 
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SINGLE PHASE / WRONG PHASE 
SEQUENCE PROTECTION REQUIRED  

INTEGRAL  
STARTER 

INTEGRAL STARTER � REQUIRED            � NOT REQUIRED  

TYPE OF SWITCHING DEVICE � CONTACTORS            � THYRISTORS  

TYPE � CONVENTIONAL � SMART (NON-INTRUSIVE)  

STEP DOWN CONT.  TRANSFORMER � REQUIRED             

OPEN / CLOSE PB � REQUIRED             � NOT REQUIRED  

STOP PB � REQUIRED             � NOT REQUIRED  

INDICATING LAMPS � REQUIRED             � NOT REQUIRED  

LOCAL REMOTE S/S � REQUIRED             � NOT REQUIRED  

STATUS CONTACTS FOR MONITORING � REQUIRED             � NOT REQUIRED  

INTEGRAL STARTER DISTURBED 
SIGNAL 

REQUIRED (O/L RELAY OPERATED, 
CONT./POWER SUPPLY FAILED, S/S IN LOCAL, 
TORQUE SWITCH OPTD. MID WAY)  

INTERPOSING 
RELAY 
(Applicable for 
integral Starter) 

INTERPOSING RELAYS REQUIRED 

INTERPOSING RELAY (QUANTITY) � 2 NOs.             � 3 NOs.  

DRIVING VOLTAGE � 20.5 – 24V DC � _____________V DC  

DRIVING CURRENT � 125mA  MAX � _____________mA  MAX  

LOAD RESISTANCE � > 192 ohms - <25 k  ohms   
� > _______ohms - < __________ohms   

TORQUE 
SWITCH

MFR & MODEL NO. BIDDER TO SPECIFY 

OPEN / CLOSE �1 No.   �2Nos.     /     �1 No.    �2Nos   

CONTACT TYPE 2 NO  +  2 NC 

RATING 5A 240V AC AND 0.5A 220V DC 

CALIBRATED KNOBS(OPEN&CLOSE TS) REQUIRED FOR SETTING DESIRED TORQUE  

ACCURACY +3% OF SET VALUE 

LIMIT 
SWITCH

MFR & MODEL NO. BIDDER TO SPECIFY 

OPEN : INT : CLOSE �1 No 
�2 Nos. 2 Nos. (ADJ.) �1 No. 

�2Nos.
CONTACT TYPE 2 NO  +  2 NC 

RATING (AC / DC) 5A 240V AC AND 0.5A 220V DC 
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MOTORISED VALVE ACTUATOR 

SPECIFICATION NO.: PE-SS-350-145-I007

VOLUME  

SECTION

REV. NO. 00 DATE:  05.01.10 

SHEET 3 OF 3

Data Sheet A & B

DATA SHEET-A  
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POSITION  
TRANSMITTER 

POSITION TRANSMITTER (For inching 
duty) � REQUIRED � NOT REQUIRED  

MFR & MODEL NO. BIDDER TO SPECIFY 

TYPE � ELECTRONIC (2 WIRE) R/I CONVERTER   
�ELECTRONIC (2 WIRE) CONTACTLESS 

SUPPLY � 24V DC          � ………  

OUTPUT � 4-20mA      

ACCURACY + 1% FS 

SPACE 
HEATER

@SPACE HEATER REQUIRED

@ POWER SUPPLY 

@ RATING 415v, 3PH, AC FOR RATING > 0.2KW;  
SINGLE PHASE FOR RATING < 0.2KW 

TERMINAL 
BOX 

MOTOR TERMINAL BOX REQUIRED

ACTUATOR TERMINAL BOX REQUIRED  

ENCL CLASS MTR T.B. / ACTUATOR T.B. @� IP 65     @�……… � IP65        �……….   

@ EARTHING TERMINAL  REQUIRED 

PLUG & SOCKET(9 PIN)
(FOR COMMD, LS/TS FEED BACK, PoT) 

� REQUIRED � NOT REQUIRED�
� 2 NOS.                   � ---------------- 

CABLE GLANDS 

@ POWER CABLE GLAND SIZE:--DURING DETAIL ENGINERING 

@ SPACE HEATER CABLE GLAND SIZE: 2C x 2.5 sq. mm 

OTHER CONTROL CABLE GLANDS-1 � NOT APPLICABLE  

OTHER CONTROL CABLE GLANDS-2 � NOT APPLICABLE  

WEIGHT TOTAL WEIGHT (ACTUATOR + 
ACCESSORIES) BIDDER TO SPECIFY _________________ Kg. 

NOTES:
1. SCOPE:  DESIGN, MANUFACTURE, INSPECTION, TESTING AND DELIVERY TO SITE OF ELECTRIC ACTUATOR FOR INCHING OR OPEN / CLOSE DUTY. 

2. CODES & STANDARDS: DESIGN AND MATERIALS USED SHALL COMPLY WITH THE RELEVANT LATEST NATIONAL AND INTERNATION STANDARD.  AS A MINIMUM, 
THE FOLLOWING STANDARDS SHALL BE COMPLIED WITH: 
IS-9334, IS-2147, IS-2148, IS-325, IS-2959, IS-4691 AND IS-4722 

3. TEMPERATURE RISE SHALL BE RESTRICTED TO 70 DEG. C FOR AMBIENT TEMPERATURE OF 50 DEG C. 

4. CABLE GLANDS OF DOUBLE COMPRESSION TYPE, BRASS MATERIAL SHALL BE PROVIDED. 

5. THE TORQUE SWITCHES SHALL BE PROVIDED WITH MECHANICAL LATCHING DEVICE TO PREVENT OPERATION WHEN UNSEATING FROM THE END POSITIONS. 
THE LATCHING DEVICE SHALL UNLATCH AS SOON AS THE VALVE LEAVES THE END POSITION. IF SUCH PROVISION IS NOT POSSIBLE, THE TORQUE SWITCHES 
SHALL BE BYPASSED BY END-POSITION LIMIT SWITCHES WHICH OPENS ON VALVE LEAVING END POSITION.THESE LIMIT SWITCHES ARE ADDITIONAL TO THE 
NUMBER OF LIMIT SWITCHES SPECIFIED ELSEWHERE. 

6. THE MOTOR SHALL OPERATE SATISFACTORILY UNDER THE +/- 10% SUPPLY VOLTAGE VARIATION AT RATED FREQUENCY, -5% TO +3% VARIATION IN
FREQUENCY AT RATED SUPPLY VOLTAGE, SIMULTANEOUS VARIATION IN VOLTAGE & FREQUENCY THE SUM OF ABSOLUTE PERCENTAGE NOT EXCEEDING 10%. 

7. THE MOTOR SHALL BE SUITABLE FOR DIRECT ON LINE STARTING. 

.

NOTES* = TO BE FILLED BY MPL (LEAD AGENCY).         @= TO BE FILLED BY ES  
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KKS NUMBERING PHILOSOPHY 

For identifying (tagging) an instrument / equipment in Power plant KKS numbering scheme is used.  
The purpose is to assign a unique number to every equipment in the power plant. For C&I equipment 
unique number are to be provided up to the signal level so that a unique number Input / Output exist in 
DCS for every signal. 

Normally KKS number is a 10 digit alpha-numeric code and is typically split into the following: 

X X X A A Y Y B B B 

First three digits indicate the Sub-System. The Code for the major system are given as per 
Annexure-1. 

Fourth and Fifth digits are the Numerical Keys at System Code Level and used to distinguish 
between main systems having same Alpha Codes. 

Sixth and Seventh digits are the Equipment / Apparatus / Measuring Circuit Code. The code of 
various Equipment / Apparatus / Measuring Circuit is shown in Annexure-2

Eight, Nine and tenth digits are the Numerical Keys at Equipment / Apparatus / Measuring Circuit 
Code and used to distinguish between various instruments in the same sub-group. Numerical keys at 
System / Equipment / Apparatus / Measuring Circuit is shown in Annexure-3.
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ANNEXURE-1 

List of System / Sub-System Codes used in Power Plant: 

1) Compressed air system : QEA, QEB, QEC, QED 

ANNEXURE-2 

Standard Equipment Codes: 

AA Valves including drives, also hand operated 
AB Seclusions, Lock, Gates, Doors 
AC Heat Exchanger 
AE Turning, Driving, Lifting equipment 
AF Continuous conveyors, Feeders 
AG Generator Units 
AH Heating and Cooling Units 
AK Pressing and Packaging equipment 
AM Mixer, Stirrer 
AN Blower, Air Pumps / Fans, Compressor Units 
AP Pump Units 
AT Purification, Drying, Filter 
AV Combustion Equipment e.g. grates 

Standard Apparatus Codes: 

BB Vessels and Tank 
BF Foundation 
BG Boiler Heating Surfaces 
BN Injector, Ejector 
BP Flow and throughput limitation equipment (Orifice) 
BQ Holders, Carrying Equipment, Support 
BR Piping, Ducts, Chutes, Compensator 
BS Sound Absorber 
BU Insulations, Sheatings 

Standard Measuring Circuits Codes: 

CD Density 
CE Electrical Quantities 
CF Flow, throughput 
CG Distance, Length, Position 
CK Time 
CL Level 

CONDENSER ONLOAD TUBE CLEANING SYSTEM: PAH
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CM Humidity 
CQ Analysis (SWAS) 
CS Speed, Velocity, Frequency 
CT Temperature 
CY Vibration, Expansion 

ANNEXURE-3 

Numerical Keys 

A) Numerical Keys at System Code Level  

i) Use 10, 20, 30, ……. To distinguish between main systems having same 
Alpha Codes.  Examples: 

a) Main Steam (Left) and Main Steam (Right) 

b) BFP – A/B/C 

c) ID Fan – A/B, FD Fan A/B, AH – A/B 

ii) For branch off from main system path having code say 10, keep the same 
alpha code and use 11, 12, 13 etc. Similarly for other branch off from main 
system path having code say 20, keep the same alpha code and use 21, 22, 23 
etc and shall carry on further in the same way. 

iii) If the branch off from main system / sub system path is used for some other 
system, where different alpha codes can be applied, then in that case the said 
branch line will be designated by the alpha codes of the system to which it is 
providing the input. 

B) Numerical keys at Equipment Code level: 

There are three numerical keys available for each type of equipment code.  
Following has been agreed upon considering present practice, better flexibility and 
ease in sorting. 
i) Valves and Dampers    --- Equipment Code – AA

  N1 N2  N3 
Motorised (on/off duty) - 0 01 to 50
Motorised (inching duty) - 0 51 to 99 
Pneumatic (Control) - 1 01 to 50 
Motorised (thyrestor Control) - 1 51 to 99 
Sol. Operated  - 2 01 to 99 

(Open / Close duty (Valves, NRVs, Gate) 
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Hydraulic - 3 01 to 99 

NRV (Without actuation) - 4 01 to 99 

Manual - 5 01 to 99 

Manual - 6 01 to 99 

Relief & Safety Valves - 7 01 to 99 

Reserve - 8 01 to 99 

Reserve - 9 01 to 99 

ii) Field Instruments 

Field Transmitters & Analog Signals - 0 01 to 99 

Field Switches & Binary Signals - 1 00 to 99 

PG Test Point - 4 00 to 99 

Gauges - 5 00 to 99 

Automatic Turbine Tester (ATT)-HWR - 2 00 to 99 

(Reserved for protection Signals used by Hardwar) 

Example of Numerical Key Usage: 

In line with the philosophy adopted for Valves / Dampers /instruments etc. 
pumps and fans in the main systems (having different system code) can be 
numbered as AP/N100 and as AP/N101, 102, ………. Where system code is 
same.  
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						APPLICABLE TEST PROCEDURE:

	
1. Input/Output Functional Verification. 
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2. Processor Verification 
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3. Power Supply Module Verification 
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5. Diagnostic Verification 
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6.       Control Panel /Desk Verification 
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STANDARD QUALITY PLAN 
						FOR

PROGRAMMABLE LOGIC CONTROLLER	
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CHECK LIST FOR  

PRESSURE / DIFFERENTIAL PRESSURE SWITCH 
(Mechanical Auxiliary Packages) 
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CHECK LIST FOR  

PRESSURE / DIFFERENTIAL PRESSURE GAUGE 
(Mechanical Auxiliary Packages) 
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The�following�documents�shall�be�submitted�by�Bidder�at�
Bidding�stage:�

�

1.�Signed�&�Stamped�PLC�system�configuration�drawing�with�
write�up�

2.�Signed�&�Stamped�power�supply�schemes�for�PLC�system,�
peripherals,�and�Remote�I/O�panels.�

3.�Signed�&�Stamped�copy�of�QAPs�&�FAT�for�PLC�

4.�Filled�Datasheet�B�for�PLC�

5.�Earthing�requirement�

�
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           5.0.0

� LIST OF DOCUMENTS TO BE SUBMITTED AFTER 
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Sl.No. DRAWING NO. DRAWING/DOCUMENT TITLE CATEGORY CUSTOMER FROM USER REMARKS

1 PE-V9-392-553-I901 INSTRUMENT DATA SHEETS A - VENDOR C&I
2 PE-V9-392-553-I902 INSTRUMENT SCHEDULE I - VENDOR C&I
3 PE-V9-392-553-I903 INSTRUMENT HOOK UP A - VENDOR C&I
4 PE-V9-392-553-I904 FIELD JB TERMINATIONS I - VENDOR C&I
5 PE-V9-392-553-I905 QUALITY PLANS (CV,FE, Tx and Analyser) A - VENDOR C&I
6 PE-V9-392-553-I906 TRANSMITTER RACK GROUPINGS I - VENDOR C&I

7 PE-V9-392-553-I907
DRIVE LIST/SOLENOID/ACTUATOR VALVE LIST 
WITH LOCATION DATA A - VENDOR C&I

8 PE-V9-392-553-I908
CONTROL VALVE DATASHEET WITH VALVE AND 
ACTUATOR SIZING CALCULATION A - VENDOR C&I

9 PE-V9-392-553-I909
CONTROL VALVE NOISE CALCULATION(BOTH 
HYDRO-STATIC & HYDRO-DYNAMIC) I - VENDOR C&I

10 PE-V9-392-553-I910
FLOW ELEMENT DATA SHEET WITH SIZING 
CALCULATION A - VENDOR C&I

11 PE-V9-392-553-I911 THERMOWELL SIZING CALCULATION I - VENDOR C&I

1 PE-V9-392-553-I911 PLC CONFIGURATION DRAWING A A VENDOR C&I
2 PE-V9-392-553-I912 PLC PANEL GA (INTERNAL & EXTERNAL) A - VENDOR C&I
3 PE-V9-392-553-I913 CONTROL SCHEMES (BLOCK LOGIC) A - VENDOR C&I

4 PE-V9-392-553-I914 PLC INPUT / OUTPUT SIGNAL LIST I - VENDOR C&I

5 PE-V9-392-553-I915 UPS BATTERY CHARGER/ BATTERY DATASHEET I $$ VENDOR C&I Refer Notes Below

6 PE-V9-392-553-I916 UPS SIZING CALCULATIONS I - VENDOR C&I
7 PE-V9-392-553-I917 BATTERY SIZING CALCULATIONS I - VENDOR C&I
8 PE-V9-392-553-I918 CONTROL DESK LAYOUT / GA DRAWING A - VENDOR C&I IF APPLICABLE
9 PE-V9-392-553-I919 PLC-OWS/PRINTER FURNITURE BOM A - VENDOR C&I

10 PE-V9-392-553-I920 PLC CONTROL ROOM LAYOUT DRAWING A - VENDOR C&I

11 PE-V9-392-553-I921 PLC CATALOGUE, OWS & PRINTER CATALOGUES, I - VENDOR C&I

12 PE-V9-392-553-I922 PLC QUALITY PLAN & FAT PROCEDURE A - VENDOR C&I

13 PE-V9-392-553-I923
LIST OF SIGNAL EXCHANGE WITH DDCMIS (BOTH 
HARDWIRED & SERIAL INTERFACE IN BHEL 
FORMAT)

A ` VENDOR C&I

14 PE-V9-392-553-I924 PROCESS GRAPHIC MANUSCRIPTS PLC I - VENDOR C&I

15 PE-V9-392-553-I925 PROCESS GRAPHIC MANUSCRIPTS FOR DDCMIS I - VENDOR C&I

16 PE-V9-392-553-I926 CABLE SCHEDULE & INTERCONNECTION I - VENDOR C&I

17 PE-V9-392-553-I927 PANEL & ELECTRONIC EARTHING REQUIREMENT I - VENDOR C&I

18 PE-V9-392-553-I928 PANEL HEAT DISSIPATION DATA I - VENDOR C&I
19 PE-V9-392-553-I929 MANDATORY SPARES BILL OF MATERIAL A A VENDOR C&I
20 PE-V9-392-553-I930 PLC O & M MANUAL I - VENDOR C&I
21 PE-V9-392-553-I931 ANNUNCIATION LIST & SER LIST A - VENDOR C&I
22 PE-V9-392-553-I932 I/O ASSIGNMENT INCLUDING NEST LOADING A - VENDOR C&I
23 PE-V9-392-553-I933 LIST OF SET POINTS I - VENDOR C&I
24 PE-V9-392-553-I934 LIST OF LOGS WITH POINT ASSIGNMENTS I - VENDOR C&I
25 PE-V9-392-553-I935 MARSHALLING PHILOSOPHY A - VENDOR C&I

HISTORICAL STORAGE AND RETRIEVAL(HSR)

 LIST OF DELIVERABLES OF PEM - C&I DEPARTMENT FOR CONDENSATE POLISHING PLANT (2 X 660 MW ���������	
 PROJECT)

PLC PANEL

INSTRUMENTATION

                                                                     DOCUMENT NUMBER    PE-GL-999-145-I100                                        SHEET          1   of   1

26 PE-V9-392-553-I936 HISTORICAL STORAGE AND RETRIEVAL(HSR)
SYSTEM DETAILS A - VENDOR C&I

27 PE-V9-392-553-I937 PLC CONTROLLER LOADING UNDER WORST 
LOADING CONDITION CALCULATION A - VENDOR C&I

28 PE-V9-392-553-I938
SER(SEQUENCE OF EVENT RECORDER)/ 
ANNUNCIATION & EVENTS CONFIGURATION 
DIAGRAM/LIST

A - VENDOR C&I

29 PE-V9-392-553-I939 WIRING DIAGRAMS FOR PANEL,LOCAL 
PANELS,JBs,ACTUATORS etc. I - VENDOR C&I

30 PE-V9-392-553-I940 UPS BOM,SLD & GA DRAWING A - VENDOR C&I
31 PE-V9-392-553-I941 LIST OF SOFTWARES INCLUDED I - VENDOR C&I

32 PE-V9-392-553-I942 CONFIRMATION CERTIFICATE FOR THE LATEST 
VERSION OF SOFTWARE AND HARDWARE USED

33 PE-V9-392-553-I943 DETAILED MANUFACTURER'S CABLE 
SPECIFICATION FOR OFFERED CABLE A - VENDOR C&I

34 PE-V9-392-553-I944 EQUIPMENT WISE VENDOR'S DETAILS INCLUDING 
ADDRESS, CONTACT PERSON, TELEPHONE NOS. I - VENDOR C&I

35 PE-V9-392-553-I945 TRAINING METHODOLOGY, SCHEDULE,TRAINING 
MANUALS & ASSESSMENT CRITERIA A - VENDOR C&I

36 PE-V9-392-553-I946 UPS QAP I - VENDOR C&I
37 PE-V9-392-553-I947 UPS INSTRUCTION MANUALS I - VENDOR C&I
38 PE-V9-392-553-I948 HARDWARE & SOFTWARE DESIGN MANUALS A - VENDOR C&I

1 PE-V9-392-553-I951 LIST OF I&C SPARE PARTS A - VENDOR C&I

2 PE-V9-392-553-I952 LIST OF I&C DRAWINGS/DOCUMENTS A - VENDOR C&I

3 PE-V9-392-553-I953 ESSENTIAL & START-UP SPARES LIST A - VENDOR C&I

4 PE-V9-392-553-I954 DETAILED IMPLEMENTATION SCHEDULE FOR I&C 
SYSTEM A - VENDOR C&I

5 PE-V9-392-553-I955

I&C SYSTEM DESIGN BASIS REPORT 
INCORPORATING CONTROL 
PHILOSOPHY/OPERATION PHILOSOPHY/DESIGN 
PHILOSOPHY/REDUNDANCY PHILOSOPHY

A - VENDOR C&I

Notes:

$$    -  Approval by BHEL if Vendor BBU Item
            Approval by Customer if Customer BBU Item

OTHER DOCUMENTS
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IB THERMAL POWER STATION, BANHARPALI 

2x660MW UNIT 3&4 
 
 

 

 
          
 
                   

 
 
 
 

VOLUME –III 
 

TECHNICAL SPECIFICATION 
 FOR 

                     CONDENSER ON LOAD TUBE CLEANING SYSTEMS (COLTCS)           
                                                            

 
Specification No. : PE-TS- 391-165-N002 (REV. 0) 

 
 
 
 
 
 
 
 
 
 

 

 
 

BHARAT HEAVY ELECTRICALS LIMITED 
POWER SECTOR 

PROJECT ENGINEERING MANAGEMENT 
PPEI BLDG., SEC-16A, PLOT NO. 25 

NOIDA – 201301 (UP) 
 

 
 



 TITLE   :  TECHNICAL SPECIFICATION SPEC. NO.  PE-TS- 391-165-N002 
 FOR VOLUME :          III  

 CONDENSER ON LOAD TUBE CLEANING  

 SYSTEMS (COLTCS)  REV. NO.      0 DATE :04.06.2014 

 PREAMBLE SHEET   1    OF       1 
 

 
 
 

1.0 The tender document contains three (3) volumes.  The bidder shall meet the 
requirements of all the three volumes. 

 
1.1 Volume -I   CONDITIONS OF CONTRACT 
 
 This consists of four parts as below : 
 

Volume - I A : This part contains instructions to bidders for making 
bids to BHEL. 
 

Volume - I B : This part contains general commercial conditions of the 
tender and include provision that vendor shall be 
responsible for the quality of item supplied by their sub-
vendors. 
 

Volume - I C : This part contains special conditions of contract. 
 

Volume - I D : This part contains commercial conditions for erection 
and commissioning site work, as applicable. 
 

 
1.2 Volume - II  TECHNICAL SPECIFICATIONS 
 
 Technical requirements are stipulated in Volume II which comprises of : 
 

Volume - II A : General Technical Conditions 
 

Volume - II B : Technical specification including drawings, if any 
   
1.2.1 Volume - II B : 
 
 This volume is sub-divided into following sections: 
 

Section - A : This section outlines the scope of enquiry. 
 

Section - B : This section provides “Project Information” 
 

Section - C : This section indicates technical requirements specific to 
the contract, not covered in Section-D. 

Section - D : 
 
 
 

This section comprises of standard technical 
specifications of equipments complete with data sheet 
A, B & C. 
Data sheet-A specifies data and other requirements 
pertaining to the equipment. 
Data sheet - B specifies data to be filled by the bidder 
(Data Sheet B is contained in Volume - III) 
Data sheet - C indicates data documents to be 
furnished after the award of contract as per agreed 
schedule by the vendor (as applicable). 
 
 
 
 

 



 TITLE   :  TECHNICAL SPECIFICATION SPEC. NO.  PE-TS- 391-165-N002 
 FOR VOLUME :          III  

 CONDENSER ON LOAD TUBE CLEANING  

 SYSTEMS (COLTCS)  REV. NO.      0 DATE :04.06.2014 

 PREAMBLE SHEET   1    OF       1 
 

 
 
 

 
1.2.2 Volume - III  TECHNICAL SCHEDULES 
 
 This volume contains technical schedules and Data Sheets - B, which are to be 

duly filled by the bidder and the same shall be furnished with the technical bid as 
per instructions given in Document No.PES-100-901 in Volume-III. 

 
2.0 The requirements mentioned in Section C/Data Sheets-A of Section-D shall 

prevail and govern in case of conflict between the same and the corresponding  
requirements  mentioned  in  the descriptive  portion in Section -D. 
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INDEX 
 
 
SECTION TITLE 
 
A DETAILS TO BE FURNISHED ALONGWITH BID 

A1. COMPLIANCE CERTIFICATE 

A2. PERFORMANCE GAURANTEE SCHEDULE 

A3. TECHNICAL DEVIATION SCHEDULE 

A4. ELECTRICAL LOAD DATA 

A5. GA DRAWING OF COLTCS/DF 

A6. SCHEDULE OF PRICES 

A7. SCHEDULES OF UNIT PRICES 

  
 
B DOCUMENTS TO BE SUBMITTED ON PLACEMENT OF LOI 

B1. DATASHEET – B 

B2. SCHEDULES AS PER LIST. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 TITLE   :  SPEC. NO.   PE-TS- 391-165-N002 
 TECHNICAL SPECIFICATION FOR  VOLUME       III SECTION   

 COLTCS  REV. NO.      0 DATE   04.06.2014 

  
 

SHEET 1  OF 1 

 
 

 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

SECTION A 
 

 SHALL BE FURNISHED ALONGWITH BID 
 

 COMPLIANCE CERTIFICATE 
 PERFORMANCE GUARANTEE SCHEDULE 
 TECHNICAL DEVIATION SCHEDULE 
 ELECTRICAL LOAD DATA 
 GA DRG OF COLTCS/DF 
 UNIT PRICE SCHEDULE 
 TOTAL PRICE SCHEDULE. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 TITLE : COMPLIANCE CERTIFICATE FOR 
COLTCS  

SPEC. 
NO. 

PE-TS- 391-165-N002 

PROJECTS: 
IB Valley TPS, BANHARPALI, 
2x660MW Units 3&4 
 

DATE: 04.06.2014 

SHEET  1  OF 2 

 
COMPLIANCE CERTIFICATE  

 
The bidder shall confirm compliance with following by signing/ stamping this compliance certificate and 
furnish same with the offer. 
 

a) The scope of supply, technical details, construction features, design parameters etc. shall be as per 
technical specification & there are no exclusions with regard to same.  

 
b) There are no other deviations w.r.t. specification other than those furnished in the ‘Schedule of 

Deviations’. Any other deviation, stated or implied, taken elsewhere in the offer stands withdrawn 
unless specifically brought out in the ‘Schedule of Deviations’ 

 
c) 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/Customer’s Consultant 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. 

 
d) Any drawing/ document/ data-sheet/ calculation/ Quality plan/ Instrumentation etc. submitted along 

with the offer shall be considered for reference only, same shall be subject to BHEL/ 
Customer/Customer’s Consultant approval in the event of order. 

 
e) The offered materials shall be either equivalent or superior to those specified in the specification.  

For components where materials are not specified, same shall be suitable for intended duty, all 
materials shall be subject to approval in the event of order. 

 
f) The commissioning spares including balls shall be supplied on ‘As Required Basis’ & prices for 

same included in the base price itself.  
Prices for special tools & tackles, if any, shall also be included in the base price.  
Recommended spares for 3 years shall be quoted separately with price indicated separately. 

 
g) Charges for Installation Checks, Commissioning of equipments, Trial runs and Performance Testing 

at site shall be included by bidder as per the price format. 
 

h) All Instruments shall be located in the Instrument Rack (as applicable) to be supplied by bidder.  
 

The instrument rack shall be installed on ball recirculation pump skid for COLTCS with impulse 
piping, root valves, fittings, accessories, valve manifolds mounted on gauge racks etc. supplied by 
bidder accordingly. 

 
i) The main flanges for Ball separator shall be suitable for the forces and moments as per the 

specification. 
 

j)  Injection nozzles – 2/4 numbers of stubs of 100 NB or size as informed by bidder shall be provided 
by BHEL. The injection nozzles, counter flanges for the stubs along with nuts, bolts and gaskets 
shall be supplied by the bidder. 

 
k) Provision for future installation of Cathodic protection with sacrificial anodes. 

 
l) Number of balls (Normal as well as abrasive) for COLTCS shall be as specified i.e Number of balls 

per charge shall be @ 10% of no. of tubes.  
 

m) The hydrostatic test pressure shall be 1.5 times the design pressure. 
 

n)  All sub - vendors shall be subject to BHEL/ Customer/Customer’s Consultant approval in the event 
of order.  



 TITLE : COMPLIANCE CERTIFICATE FOR 
COLTCS  

SPEC. 
NO. 

PE-TS- 391-165-N002 

PROJECTS: 
IB Valley TPS, BANHARPALI, 
2x660MW Units 3&4 
 

DATE: 04.06.2014 

SHEET  2  OF 2 

 
 
o) The Performance guarantees of equipments shall stand valid till the satisfactory completion of 

performance testing & its acceptance by BHEL/ Customer/Customer’s Consultant. 
 

p) The offered COLTCS have been supplied by bidder in the past meeting the customers qualifying 
criteria of its operation at two sites for minimum period of two years. Any deviation to this criteria 
shall be suitably highlighted in the deviation schedule. 

 
q) The orientation of piping around COLTCS shall be finalised during detailed Engg. 

 
r) Electrical/ C&I : 

 
 All selected motor ratings have minimum 15 % margin over maximum continuous demand of the 

driven equipment including voltage and frequency variations, temperature rise and other factors.  
 
 Supply of electrical viz. LT power cables, instrumentation and control cables, cable glands, lugs, 

cable trays etc. shall be as per specification. Their erection shall be done by BHEL 
 

 The junction boxes for termination of DPT/ DPS/ Actuator LS/ solenoid valves/ Ball oversize 
monitor/ Ball recirculating monitor are included in bidders scope. The instrumentation cable and 
cabling from instruments/ actuators to junction boxes is also included in bidders scope. 

 
 Valve actuators and controls shall be  provided as specified in Data Sheet-A and Project specific 

requirements as specified in Section C-2 & Section C-3  
 

 Alarms/ annunciations/ instruments shall be finalised during detailed engineering in the event of 
order which shall be subject to BHEL/ Customer/Customer’s Consultant approval and shall be 
without any commercial implications to BHEL.   

 
 



 
 

TITLE  :           SCHEDULE OF PERFORMANCE GUARANTEES   SPEC. NO.   PE-TS- 391-165-N002 

FOR  
CONDENSER ON LOAD TUBE CLEANING SYSTEM (COLTCS) VOLUME :        III   

 Sheet     1         of     1               Date- 04.06.2014 
      

 
PARTICULARS OF BIDDER/ AUTHORISED REPRESENTATIVE  

    
NAME DESIGNATION SIGNATURE DATE COMPANY SEAL

 
 

 
S.NO. 

 
 

DESCRIPTION 

 
 

UNITS 

                  
IB THERMAL POWER STATION, BANHARPALI 

2x660MW UNIT 3&4 
                

 
1. Pressure drop across the 

ball collecting Strainers (i.e. 
between inlet & outlet 
nozzle) under clean 
condition and Normal flow 
condition 
 

 
MWC 

 

2 Percentage of ball recovery %  

3 Life of sponge rubber balls Weeks  

 
 
 
 
 
 
 
 



PARTICULARS OF BIDDER / AUTHORISED REPRESENTATIVE  
    
NAME DESIGNATION SIGNATURE  DATE COMPANY SEAL 

FORM NO PEM 6036-1 
TITLE 

* SCHEDULE OF DEVIATIONS 
( )  From Conditions of Contract (Volume – 1) 

    ( )   From General Technical Conditions (Volume – II A ) 
   ( ) From  Technical Specifications (Volume –II B) 

SPECIFICATION NO 

VOL III 

SHEET…….. OF…… 

We the undersigned hereby certify that the above mentioned are the only deviations. 



LOAD TITLE 

RATING (KW / A) 
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LOCATION 
BOARD 

NO. 

CABLE 

B
L

O
C

K
 C

A
B

L
E

 
D

R
G

. N
o

. CONTROL 
CODE 

REMARKS LOAD No. NAME 
PLATE 

MAX. 
CONT. 

DEMAND 
(MCR) 

R
U

N
N

IN
G

 

S
T

A
N

D
B

Y
 

SIZE 
CODE 

NOs 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 
 

NOTES: 1. COLUMN 1 TO 12 & 18 SHALL BE FILLED BY THE REQUISITIONER (ORIGINATING AGENCY); REMAINING COLUMNS ARE TO BE FILLED UP BY PEM (ELECTRICAL) 

 2. ABBREVIATIONS : * VOLTAGE CODE (7):- (ac) A=11 KV, B=6.6 KV, C=3.3 KV, D=415 V, E=240 V (1 PH), F=110 V (cc): G=220 V, H=110 V, J=48 V, K=+24V, L=-24 V 

  : ** FEEDER CODE (8):- U=UNIDIRECTIONAL STARTER, B=BI-DIRECTIONAL STARTER, S=SUPPLY FEEDER, D=SUPPLY FEEDER (CONTACTER CONTROLLED) 

 
LOAD DATA 

(ELECTRICAL) 

JOB NO. 391 ORIGINATING AGENCY PEM (ELECTRICAL) 

PROJECT TITLE 
2X660 MW IB VALLEY TPS, 

BANHARPALLI  OPGCL 
NAME 

DATA FILLED UP ON 
 

SYSTEM COLTCS SIGN. DATA ENTERED ON  
DEPTT. / SECTION ELECTRICAL SHEET 1 OF 1 REV. 00 DE’S SIGN. & DATE  

 

ANNEXURE-II 
                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

 



 
 TITLE   :  SPEC. NO. PE-TS- 391-165-N002 

 PRICE SCHEDULE FOR VOLUME       III SECTION   

 COLTCS REV. NO.      0 DATE      04.06.2014 

 IB VALLEY TPS, BANHARPALI, 
2x660MW UNITS 3&4 

SHEET 1  OF 1 

 
 

 

 
 

1.0 Total price for design, manufacture, assembly, 
inspection, testing, packing for transportation and 
delivery, including final check up of installation, 
commissioning, trial run and PG testing of  FOUR (4) 
sets of COLTCS complete in all respect including all 
accessories & auxiliaries as specified in technical 
specification and as necessary including mandatory 
spares, commissioning spares of COLTCS including 
commission balls  and special tools & tackles (as 
required) for erection & maintenance. 

 
 

Rs/USD/Euro 
(As applicable) 

2.0 Recommended spares : Item-wise break up with item-wise 
price to be given as per “Schedule of Recommended Spares” 
enclosed under Vol. III of technical specification. 
 
 
 

Rs/USD/Euro 
(As applicable) 

 Note : Indicate all duties, taxes etc. stating whether  included/ excluded in above price. 
                    

 



 
 TITLE   :  SPEC. NO. PE-TS- 391-165-N002 

 UNIT PRICE SCHEDULE FOR VOLUME       III SECTION   

 COLTCS REV. NO.      0 DATE      04.06.2014 

 IB VALLEY TPS, BANHARPALI, 
2x660MW UNTS 3&4 

 

 
 

 

 
 

1.0 Unit price for design, manufacture, inspection and 
testing, packing and delivery of COLTCS for one set 
complete with all accessories except for clause no. 2 
& 3 below. 
 

Rs/USD/Euro (As applicable) 

  
2.0 
 
 
 
 
 
 
 

3.0 

Lump sum price for 4 sets of COLTCS        Rs/USD/Euro (As applicable) 
                                                                             

 Installation checks, Commissioning                           
 

 PG test  
 
 
Mandatory spares(as per Annexure)                           Rs/USD/Euro (As applicable) 
 

 Lump sump price 
 

  

Notes:- 
 

a) Total price of Unit prices given above at sl. No. 1 plus sl. No. 2 plus 
sl. No. 3 should tally with total price given in Sl. No. (1) of “Schedule 
of Prices” 
 

b) Unit price quoted by bidder, as above, shall be binding for any 
quantity variation, which is at discretion of purchaser. 

 
c) Price of commissioning & errection spares and other accessories not 

listed above shall be included in price of equipment & shall be 
supplied with the equipment. 

 
d) Indicate all taxes, duties etc. stating whether included/ excluded in 

above prices. 
 

e) Recommended spares item wise breakup with item wise price to be 
given as per “Schedule of Recommended spares” enclosed under vol-
III of technical specification. 
Recommended spares are only for reference purpose and not to be 
considered for evaluation and ordering purpose. 



 TITLE : STANDARD TECHNICAL SPECIFICATION SPEC. NO.   PE-TS- 391-165-N002 
DATA SHEET-A VOLUME :          II B 

 CONDENSER ON - LOAD TUBE CLEANING  SECTION-D 
SYSTEM ( Sponge Rubber Ball Type ) REV. NO.      0 DATE: 04.06.2014 

SL.NO PROJECT IB THERMAL POWER STATION, BANHARPALI 2x660MW UNIT 3&4 
 

 

 

 j) Whether the electronic processor of the ball monitoring system is 
provided with the following : 
i. Indicators for required basic ball charge 
ii. Indicators for recirculating ball quantity 
iii. Indicators for oversized ball quantity 
iv. Time counters for total cleaning system operating hours 
v. Time counters for cleaning system operating hours with sufficient 

no. of oversized balls 
vi. Recorders for ball consumption 

 YES 

 k) Whether provision for self testing and self calibration are made  YES 

13.0 Mandatory spares   

(i) Mechanical Complete set of Pump without motor- 1 set  

  Valve complete assembly- 10% of each type and size of total population or minimum 1 (one) no.) 

  Normal Sponge rubber balls & abrasive balls- for one year operation 

(ii) C&I field instruments & PLC as applicable as per C&I list in Annexure-I  

(iii) Electrical spares as applicable as per electrical list in Annexure-II  
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    SECTION B 

 
        SHALL BE FURNISHED ON PLACEMENT OF LOI 
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TITLE 
 

 
MOTOR 

 
DATA SHEET - B 

 
 

SPECIFICATION NO.  
                   

VOLUME                     III 

SECTION     

REV   NO. 00   DATE 29/08/2005 

SHEET          1       OF    2 
 
  

NAME OF VENDOR  
 
                 SEAL 

 
REV. 

 
   
             NAME         SIGNATURE        DATE   
 

S.  
No. 

Description Data to be filled by successful 
bidder 

A. General  

1 Manufacturer & country of origin  

2 Motor type  

3 Type of starting  

4 Name of the equipment driven by motor & Quantity  

5 Maximum Power requirement of driven equipment  

6 Rated speed of Driven Equipment  

7 Design ambient temperature  

B. Design and Performance Data  

1 Frame size & type designation  

2 Type of duty  

3 Rated Voltage  

4 Permissible variation for   

5 a Voltage  

6 b Frequency  

7 c) Combined voltage & frequency  

8 Rated output at design ambient temp  (by resistance method)  

9 Synchronous speed & Rated slip  

10 Minimum permissible starting voltage  

11 Starting time in sec with mechanism coupled  

12 a) At rated voltage  

13 b) At min starting voltage  

14 Locked rotor current as percentage of FLC (including IS tolerance)  

15 Torque  

 a) Starting  

 b) Maximum  

16 Permissible temp rise at rated output over ambient temp & method  

17 Noise level at 1.0 m (dB  

18 Amplitude of vibration  

19 Efficiency & P.F. at rated voltage & frequency  

 a) At 100% load  

 c) At 75% load  



      

TITLE 
 

 
MOTOR 

 
DATA SHEET - B 

 
 

SPECIFICATION NO.  
                   

VOLUME                     III 

SECTION     

REV   NO. 00   DATE 29/08/2005 

SHEET          2       OF    2 
 
  

NAME OF VENDOR  
 
                 SEAL 

 
REV. 

 
   
             NAME         SIGNATURE        DATE   
 

S.  
No. 

Description Data to be filled by successful 
bidder 

 c) At starting  

C. Constructional Features  

1 Method of connection of motor driven equipment  

2 Applicable Standard  

3 DOP of Enclosure  

4 Method of cooling  

5 Class of insulation  

6 Main terminal box  

 a) Type  

 b) Power Cable details  (Conductor, size, armour/unarmour)  

 c) Cable Gland  & lugs details (Size, type & material)  

 d) Permissible Fault level ( kArms & duration in sec)  

7 Space heater details (Voltage & watts)  

8 Flame proof motor details (if applicable)  

 a) Enclosure  

 b) suitability for hazardous area  
i Zone O / I / II 

 ii Group IIA / IIB / IIC 

9 No. of Stator winding  

10 Winding connection  

11 Kind of rotor winding  

12 Kind of bearings  

13 Direction of rotation when viewed from NDE  

14 Paint Shade & type  

15 Net weight of motor  

16 Outline mounting drawing No (To be enclosed as annexure)  

D. Characteristic curves/ drawings   
(To be enclosed for motors of rating  55KW)  

 

 a) Torque speed characteristic  

 b) Thermal withstand characteristic  

 c) Current vs time  

 d) Speed vs time  

 



DATA SHEET FOR PLC SYSTEM 

SPECIFICATION NO.: PE-DC-999-145-I036-1 

VOLUME II B 

SECTION D 

REV. NO. 03  DATE: 18.03.2014

SHEET  1 OF 2
Data Sheet No.: PES-145-36-DS1-0

Data Sheet A & B
DATA SHEET-A FOR PLC SYSTEM 

(TO BE FILLED BY PURCHASER) 
DATA SHEET – B 

(TO BE FILLED BY BIDDER) 
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GENERAL 

PROJECT  

SERVICE  

QUANTITY � UNITISED � COMMON  

LOCATION � INDOOR    � OUTDOOR 
� AC                            � NON-AC* 

MAKE / MODEL NO. BIDDER TO INDICATE 

PROCESSOR REDUNDANT WITH HOT STANDBY   

DATA BUS (HMI) � COPPER WIRE     � FIBRE OPTIC  

DATA BUS (I/O - CPU) � COPPER WIRE     � FIBRE OPTIC  

DATA BUS (REMOTE  I/O - CPU) � COPPER WIRE     � FIBRE OPTIC  

FIELD CONTACTS  INTERROGATION 
VOLTAGE 

� 24 V DC   � 48 V DC � 110 V AC  

LOCATION OF COUPLING RELAYS � MCC     � PLC PANEL 

PLC EQUIPMENT DESKTOP OWS QUANTITY 

� ONE          �  TWO          � __________    

� DESKTOP VERSION  � SERVER VERSION 
� WORK STATION VERSION   

REQUIREMENT OF OWS IN CCR � YES � NO 
QUANTITY________ 
   

DESKTOP MONITOR TYPE � 19”          � 22”      TFT/CRT MONITOR        

� GIU         � OTHERS                        

PRINTER  

INKJET                    � A3___NOS � A4___NOS          
LASER B/W             � A3___NOS � A4___NOS         
COLOR INKJET       � A3___NOS � A4___NOS         
COLOR LASER       � A3___NOS � A4___NOS         

PROGRAMMING / CONFIGURATION 
FACILITY 

A) � HAND HELD    � LAPTOP    
B) ENGINEERING SOFTWARE 

� ONE OWS      
� ALL OWS      
� _______ 

SAFETY STANDARD � SIL-3    � SIL-2      � NIL  

COMPUTER FURNITURE BOQ � YES � NO 

INDUSTRIAL GRADE � YES � NO

SPARE LIST 
SPARE LIST  

� START UP & COMMISSIONING  

� MANDATORY SPARE   � RECOMMENDED 
SPARE LIST ATTACHED � YES  � NO  

REDUNDANCY

CPU � YES  � NO  

POWER SUPPLY � YES  � NO  

COMMUNICATION � YES  � NO  

I/O CARD � YES  � NO  

OTHER ELECTRONICS � YES  � NO 
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Printer shall be as per C&I
scope sheet.



DATA SHEET FOR PLC SYSTEM 

SPECIFICATION NO.: PE-DC-999-145-I036-1 

VOLUME II B 

SECTION D 

REV. NO. 03  DATE: 18.03.2014

SHEET  2 OF 2
Data Sheet No.: PES-145-36-DS1-0

Data Sheet A & B
DATA SHEET-A FOR PLC SYSTEM 

(TO BE FILLED BY PURCHASER) 
DATA SHEET – B 

(TO BE FILLED BY BIDDER) 
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No. of CHANNELS 
PER CARD 

ANALOG INPUT � 8 NOs  � 16 NOs 

ANALOG OUTPUT � 8 NOs  � 16 NOs  

BINARY INPUT � 16 NOs  � 32 NOs  

BINARY OUTPUT � 16 NOs  � 32 NOs  

RTD** 4 NOs  

THERMOCOUPLE** 8 NOs 

ELECTRONIC CARD ISOLATION � GALVANIC  � OPTICAL  � OTHER  

PANEL

QUANTITY BIDDER TO INDICATE 

CLASS OF PROTECTION(Refer Location 
of PLC) 

� ____________           

REMOTE I/O PANEL � YES  � NO 
AC REQUIREMENT � YES � NO 

COLOUR# _____________  

BACK-UP DESK � YES  � NO  

MIMIC � YES  � NO 
IF YES,THEN  
� PANEL MOUNTED GUI     � ACRYLIC

CONTROL HARDWARE � PB     � INDICATORS 
� FACIAS _______ Nos.     � OTHERS 

CONFORMAL COATING � YES  � NO 

COMMUNICATION 
WITH OTHER 
SYSTEM 

HARDWIRED � YES  � NO  

PURPOSE � CONTROL  � MONITORING 

MEDIUM � UTP     � FIBRE OPTIC   � OTHERS 

TIME SYNCRONIZATION SIGNAL 
FORMAT 

� PULSE    � RS-485   � IRIG-B  � NTP 

SOFTLINK � MODBUS � OPC 
IF MODBUS THEN � RS-485 � ETHERNET 

SERIAL LINK COMMUNICATION PORT TYPE __________  

POWER SUPPLY 
INPUT FEEDER 

PLC PANEL BIDDER TO INDICATE LOAD DATA 

REMOTE I/O PANEL BIDDER TO INDICATE LOAD DATA 

POWER SUPPLY 

SOURCE $$ � UPS(INDUSTRIAL GRADE) � 24V DC 
CHARGER 

BATTERY TYPE � Ni-Cd � LEAD ACID � OTHERS  

BACK-UP TIME � 30 MINS  � 60 MINS  � OTHERS  

BATTERY CONFIGURATION � 1X100%   � 2X100%   � 2X50%   

CUSTOMER 
TRAINING 

TRAINING � REQUIRED � NOT REQUIRED  

NO OF DAYS -----------------DAYS 

LOCATION � VENDOR’S WORK � PROJECT SITE �
OTHERS 

      *IF THE LOCATION IS INDOOR,KINDLY SPECIFY IF PLC PANEL IS PLACED IN AC OR NON-AC ENVIRONMENT. 
      **SHALL NOT BE APPLICABLE IF TEMPERATURE TRANSMITTERS ARE ENVISAGED. 
       # PROJECT SPECIFICPAINT SHADES, IF APPLICABLE TO BE USED. 
       $$ CHECK & REPLACE WITH MAIN UPS SLD IF POWER SUPPLY IS NOT APPROVED BY CUSTOMER. 
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IP-42 IP-65 

Alarm facia to be decided
during detailed engineering

UPS feeder shall be from
main plant UPS (BHEL
SCOPE)

RAL 7032
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SPECIFICATION
 FOR  

MOTORISED VALVE ACTUATOR 

SPECIFICATION NO.: PE-SS-350-145-I007

VOLUME  

SECTION

REV. NO. 00 DATE:  05.01.10 

SHEET 1 OF 3

Data Sheet A & B

DATA SHEET-A  
(TO BE FILLED BY PURCHASER) 

DATA SHEET-B 
(TO BE FILLED-UP BY BIDDER) 
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GENERAL* 

* PROJECT 2x660 MW OPGCL BANAHARPALI TPS 

OFFER REFERENCE 

* TAG NO. SERVICE 

* DUTY � ON / OFF                          � INCHING   

* LINE SIZE (inlet/outlet): MATERIAL     

* VALVE TYPE � GLOBE        � GATE        � REG. GLOBE   
� BUTTERFLY        

* OPENING / CLOSING TIME 

* WORKING PRESSURE 

AMBIENT CONDITION 
SHALL BE SUITABLE FOR CONTINUOUS 
OPERATION UNDER AN AMBIENT TEMP. OF 0-55 
DEG C AND RELATIVE HUMIDITY OF 0-95% 

 VALVE SEAT TEST PRESS BIDDER TO SPECIFY 

 REQUIRED VALVE TORQUE BIDDER TO SPECIFY 

 ACTUATOR RATED TORQUE BIDDER TO SPECIFY 

CONSTRUCTION 
AND SIZING

CONSTRUCTION TOTALLY ENCLOSED, WEATHER PROOF, IP:55  

MECHANICAL POSITION INDICATOR TO BE PROVIDED FOR 0-100% TRAVEL  

BEARINGS DOUBLE SHIELDED, GREASE LUBRICATED ANTI-
FRICTION. 

GEAR TRAIN FOR  
LIMIT SWITCH/TORQUE SWITCH 
OPERATION 

METAL (NOT FIBRE GEARS).  SELF-LOCKING TO 
PREVENT DRIFT UNDER TORQUE SWITCH 
SPRING PRESSURE WHEN MOTOR IS DE-
ENERGIZED.

SIZING 

OPEN/CLOSE AT RATED SPEED AGAINST 
DESIGNED DIFFERENTIAL PRESSURE AT 85% OF 
RATED VOLTAGE.  FOR ISOLATING SERVICE 
THREE SUCCESSIVE OPEN-CLOSE OPERATIONS 
OR 15 MINS. WHICHEVER IS HIGHER. FOR
INCHING(REGULATING) SERVICE 150 STARTS/HR 
MINIMUM 

HANDWHEEL 

* REQUIRED � YES  � NO  

* ORIENTATION � TOP MOUNTED � SIDE MOUNTED  

TO DISENGAGE AUTOMATICALLY DURING MOTOR OPERATION.

ELECTRIC         
ACTUATOR 

ACTUATOR MAKE/MODEL BIDDER TO SPECIFY 

MOTOR MAKE / MODEL / TYPE / RATING 
(KW) BIDDER TO SPECIFY  

MOTOR TYPE 
SQUIRREL CAGE INDUCTION MOTOR, STARTING 
CURRENT LIMITED TO SIX TIMES THE RATED 
CURRENT. 

ACTUATOR APPLICABLE WIRING 
DIAGRAM 

� ENCLOSED                      (BIDDER TO CONFIRM)  
A: � DRG. NO. 3-V-MISC-24227 R00 
B: � DRG. NO. 3-V-MISC-24550 R00 
C: � DRG. NO. 3-V-MISC-24283 R00 
D: � DRG. NO. 4-V-MISC-90271 R11 

COLOUR SHADE � BLUE (RAL 5012) ENAMEL � …….   

SHAFT RPM BIDDER TO SPECIFY 

OLR SET VALUE BIDDER TO SPECIFY 

STARTING / FULL LOAD CURRENT BIDDER TO SPECIFY 

NO. OF REV FOR FULL TRAVEL BIDDER TO SPECIFY 

@ PWR SUPP TO MTR / STARTER 415V, 3PH, AC  

@ CONTROL VOLTAGE REQUIREMENT TO BE DERIVED FROM THE POWER SUPPLY TO 
THE STARTER � 24 VDC � 110 V 

@ ENCLOSURE CLASS OF MOTOR � IP 65 � IP 67     � FLAME PROOF      
� IP 55, TOTALLY ENCL, SELF VENTILATED. 

@ INSULATION CLASS � CLASS-B �CLASS-F

@ WINDING TEMP PROTECTION 
� THERMOSTAT (3 Nos.,1 IN EACH PHASE) 
� --------------------------------------------------------- 
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SPECIFICATION
 FOR  

MOTORISED VALVE ACTUATOR 

SPECIFICATION NO.: PE-SS-350-145-I007

VOLUME  

SECTION

REV. NO. 00 DATE:  05.01.10 

SHEET 2 OF 3

Data Sheet A & B

DATA SHEET-A  
(TO BE FILLED BY PURCHASER) 

DATA SHEET-B 
(TO BE FILLED-UP BY BIDDER) 
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SINGLE PHASE / WRONG PHASE 
SEQUENCE PROTECTION REQUIRED  

INTEGRAL  
STARTER 

INTEGRAL STARTER � REQUIRED            � NOT REQUIRED  

TYPE OF SWITCHING DEVICE � CONTACTORS            � THYRISTORS  

TYPE � CONVENTIONAL � SMART (NON-INTRUSIVE)  

STEP DOWN CONT.  TRANSFORMER � REQUIRED             

OPEN / CLOSE PB � REQUIRED             � NOT REQUIRED  

STOP PB � REQUIRED             � NOT REQUIRED  

INDICATING LAMPS � REQUIRED             � NOT REQUIRED  

LOCAL REMOTE S/S � REQUIRED             � NOT REQUIRED  

STATUS CONTACTS FOR MONITORING � REQUIRED             � NOT REQUIRED  

INTEGRAL STARTER DISTURBED 
SIGNAL 

REQUIRED (O/L RELAY OPERATED, 
CONT./POWER SUPPLY FAILED, S/S IN LOCAL, 
TORQUE SWITCH OPTD. MID WAY)  

INTERPOSING 
RELAY 
(Applicable for 
integral Starter) 

INTERPOSING RELAYS REQUIRED 

INTERPOSING RELAY (QUANTITY) � 2 NOs.             � 3 NOs.  

DRIVING VOLTAGE � 20.5 – 24V DC � _____________V DC  

DRIVING CURRENT � 125mA  MAX � _____________mA  MAX  

LOAD RESISTANCE � > 192 ohms - <25 k  ohms   
� > _______ohms - < __________ohms   

TORQUE 
SWITCH

MFR & MODEL NO. BIDDER TO SPECIFY 

OPEN / CLOSE �1 No.   �2Nos.     /     �1 No.    �2Nos   

CONTACT TYPE 2 NO  +  2 NC 

RATING 5A 240V AC AND 0.5A 220V DC 

CALIBRATED KNOBS(OPEN&CLOSE TS) REQUIRED FOR SETTING DESIRED TORQUE  

ACCURACY +3% OF SET VALUE 

LIMIT 
SWITCH

MFR & MODEL NO. BIDDER TO SPECIFY 

OPEN : INT : CLOSE �1 No 
�2 Nos. 2 Nos. (ADJ.) �1 No. 

�2Nos.
CONTACT TYPE 2 NO  +  2 NC 

RATING (AC / DC) 5A 240V AC AND 0.5A 220V DC 
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SPECIFICATION
 FOR  

MOTORISED VALVE ACTUATOR 

SPECIFICATION NO.: PE-SS-350-145-I007

VOLUME  

SECTION

REV. NO. 00 DATE:  05.01.10 

SHEET 3 OF 3

Data Sheet A & B

DATA SHEET-A  
(TO BE FILLED BY PURCHASER) 

DATA SHEET-B 
(TO BE FILLED-UP BY BIDDER) 
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POSITION  
TRANSMITTER 

POSITION TRANSMITTER (For inching 
duty) � REQUIRED � NOT REQUIRED  

MFR & MODEL NO. BIDDER TO SPECIFY 

TYPE � ELECTRONIC (2 WIRE) R/I CONVERTER   
�ELECTRONIC (2 WIRE) CONTACTLESS 

SUPPLY � 24V DC          � ………  

OUTPUT � 4-20mA      

ACCURACY + 1% FS 

SPACE 
HEATER

@SPACE HEATER REQUIRED

@ POWER SUPPLY 

@ RATING 415v, 3PH, AC FOR RATING > 0.2KW;  
SINGLE PHASE FOR RATING < 0.2KW 

TERMINAL 
BOX 

MOTOR TERMINAL BOX REQUIRED

ACTUATOR TERMINAL BOX REQUIRED  

ENCL CLASS MTR T.B. / ACTUATOR T.B. @� IP 65     @�……… � IP65        �……….   

@ EARTHING TERMINAL  REQUIRED 

PLUG & SOCKET(9 PIN)
(FOR COMMD, LS/TS FEED BACK, PoT) 

� REQUIRED � NOT REQUIRED�
� 2 NOS.                   � ---------------- 

CABLE GLANDS 

@ POWER CABLE GLAND SIZE:--DURING DETAIL ENGINERING 

@ SPACE HEATER CABLE GLAND SIZE: 2C x 2.5 sq. mm 

OTHER CONTROL CABLE GLANDS-1 � NOT APPLICABLE  

OTHER CONTROL CABLE GLANDS-2 � NOT APPLICABLE  

WEIGHT TOTAL WEIGHT (ACTUATOR + 
ACCESSORIES) BIDDER TO SPECIFY _________________ Kg. 

NOTES:
1. SCOPE:  DESIGN, MANUFACTURE, INSPECTION, TESTING AND DELIVERY TO SITE OF ELECTRIC ACTUATOR FOR INCHING OR OPEN / CLOSE DUTY. 

2. CODES & STANDARDS: DESIGN AND MATERIALS USED SHALL COMPLY WITH THE RELEVANT LATEST NATIONAL AND INTERNATION STANDARD.  AS A MINIMUM, 
THE FOLLOWING STANDARDS SHALL BE COMPLIED WITH: 
IS-9334, IS-2147, IS-2148, IS-325, IS-2959, IS-4691 AND IS-4722 

3. TEMPERATURE RISE SHALL BE RESTRICTED TO 70 DEG. C FOR AMBIENT TEMPERATURE OF 50 DEG C. 

4. CABLE GLANDS OF DOUBLE COMPRESSION TYPE, BRASS MATERIAL SHALL BE PROVIDED. 

5. THE TORQUE SWITCHES SHALL BE PROVIDED WITH MECHANICAL LATCHING DEVICE TO PREVENT OPERATION WHEN UNSEATING FROM THE END POSITIONS. 
THE LATCHING DEVICE SHALL UNLATCH AS SOON AS THE VALVE LEAVES THE END POSITION. IF SUCH PROVISION IS NOT POSSIBLE, THE TORQUE SWITCHES 
SHALL BE BYPASSED BY END-POSITION LIMIT SWITCHES WHICH OPENS ON VALVE LEAVING END POSITION.THESE LIMIT SWITCHES ARE ADDITIONAL TO THE 
NUMBER OF LIMIT SWITCHES SPECIFIED ELSEWHERE. 

6. THE MOTOR SHALL OPERATE SATISFACTORILY UNDER THE +/- 10% SUPPLY VOLTAGE VARIATION AT RATED FREQUENCY, -5% TO +3% VARIATION IN
FREQUENCY AT RATED SUPPLY VOLTAGE, SIMULTANEOUS VARIATION IN VOLTAGE & FREQUENCY THE SUM OF ABSOLUTE PERCENTAGE NOT EXCEEDING 10%. 

7. THE MOTOR SHALL BE SUITABLE FOR DIRECT ON LINE STARTING. 

.

NOTES* = TO BE FILLED BY MPL (LEAD AGENCY).         @= TO BE FILLED BY ES  
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      SECTION B2 
       

        LIST OF SCHEDULES  
 



FORM NO. PEM 6020-3

CHECKLIST  - LIST OF SCHEDULES 

Sl.
No. 

Form No. Description Tick Applicable 
Forms 

1.  PEM-6024 Schedule of Drawings/Catalogues submitted with Bid. 

2.  PEM-6025@ Schedule of Occurrence of Key Events of Delivery, 
Erection & Commissioning 

3.  PEM-6026 Schedule of Equipment Manufacture. Despatch and 
Shipment to Site. 

4.  PEM-6027 Schedule of Weights & Dimensions.  

5.  PEM-6028@ Schedule of Performance Guarantee  

6.  PEM-6030 Inspection Schedule  

7.  PEM-6031 Schedule of Cement and Steel and Quarterly Cement 
Requirement. 

8.  PEM-6032 Schedule of Quarterly Requirement of Reinforcing 
Bars and Structural Steel. 

9.  PEM-6033@ Bill of Quantities (Civil Works)  

10.  PEM-6035 Schedule of Bidder’s Proposed Construction/ Site 
Fabrication Facilities. 

11.  PEM-6036 Schedule of Deviations.  

12.  PEM-6040 Schedule of Declaration  

13.  PEM-6041 Quality Plan  

14.  PEM-6042 Vendor’s Drawings/ Documents Schedule  

15.  PEM-6043@ Schedule of Occurrence of Key Events for 
Civil/Structural Works 

16.  PEM-6046 Inspection Request.  

17.  PEM-6051@ Schedule of Prices.  

18.  PEM-6052@ Schedule of Unit prices  

19.  PEM-6053 Schedule of Prices for Commissioning & Mandatory 
Spares. 

20.  PEM-6054 Schedule of Prices for Recommended Spares.  

21.  PEM-6055 Schedule Prices for Erection and Maintenance Tools 
& Tackles. 

22.  PEM-6057 Schedule of Daily & Overtime Rates.  

23.  PEM-6058 Schedule of Hire charges for Construction/ Site 
Fabrication Facilities. 

For Forms marked with @ certain information to be filled by DEs  before issuing to bidder.



PARTICULARS OF BIDDER / AUTHORISED REPRESENTATIVE  
    
NAME DESIGNATION SIGNATURE  DATE COMPANY SEAL 

FORM NO PEM 6024-1 

SCHEDULE OF DRAWINGS/CATALOGUES 
SUBMITTED WITH BID 

SPECIFICATION NO:  

VOL III 

SHEET…….. OF…… 

Section C/D enclosed with the specification indicate the drawings / catalogues to be furnished with the bid.  The bidder in addition to 
furnishing the same, can also include any other drawings / catalogues which he may desire to submit with the bid.  This schedule duly lists 
out such drawings as enclosed by the bidder with the bid. 

DRAWING/ 
CATALOGUE 

NUMBER 

DESCRIPTION  NUMBER OF SHEETS 



PARTICULARS OF BIDDER / AUTHORISED REPRESENTATIVE  
    
NAME DESIGNATION SIGNATURE  DATE COMPANY SEAL 

FORM NO PEM 6027-1 

SCHEDULE OF
WEIGHTS & DIMENSIONS 

SPECIFICATION NO:  

VOL III 

SHEET…….. OF…… 

The bidder shall state below the weights and dimensions of various packages for shipment covering the complete scope. 

Description of Package(S) Dimension (in meters) Weight (in tones) 



PARTICULARS OF BIDDER / AUTHORISED REPRESENTATIVE  
    
NAME DESIGNATION SIGNATURE  DATE COMPANY SEAL 

FORM NO PEM 6026-1 

SCHEDULE OF EQUIPMENT,
MANUFACTURE,  DESPATCH AND  

SHIPMENT TO SITE 

SPECIFICATION NO:  

VOL III 

SHEET…….. OF…… 

Equipment/Major 
Bought-out items 

Time for Manufacture/ 
Procurement from Date 

of issues of Letter of 
intent (Weeks) 

Time for Test 
Dismantling Packing & 

Ready for Despatch 
(Weeks) 

Time required fro 
Shipment to Site 

(Weeks) 

Total Time from Date of Issue of 
Letter of intent to Shipment to 
Site (Weeks) 

We, the undersigned hereby undertake to meet the schedule in weeks fro manufacture, dispatch and shipment of each equipment and procurement of 
major boughtout items as listed above.  





PARTICULARS OF BIDDER / AUTHORISED REPRESENTATIVE  
    
NAME DESIGNATION SIGNATURE  DATE COMPANY SEAL 

FORM NO PEM 6030-1 

INSPECTION SCHEDULE  
SPECIFICATION NO 

VOL III 

SHEET…….. OF…… 

S
No.

ITEM/COMPONENT PLACE & ADDRESSOF TEST / INSPECTION SCHEDULE D 
DATE OF 

INSPECTION 

DURATION OF 
TEST / 

INSPECTION 
 (IN DAYS) 

    

This schedule shall be in the line with specification and quality plan requirements.  The information in this form shall be furnished after receipt of 
LOI/PO. 
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PARTICULARS OF BIDDER / AUTHORISED REPRESENTATIVE  
    
NAME DESIGNATION SIGNATURE  DATE COMPANY SEAL 

FORM NO PEM 6030-1 

INSPECTION SCHEDULE  
SPECIFICATION NO 

VOL III 

SHEET…….. OF…… 

S
No.

ITEM/COMPONENT PLACE & ADDRESSOF TEST / INSPECTION SCHEDULE D 
DATE OF 

INSPECTION 

DURATION OF 
TEST / 

INSPECTION 
 (IN DAYS) 

    

This schedule shall be in the line with specification and quality plan requirements.  The information in this form shall be furnished after receipt of 
LOI/PO. 



PARTICULARS OF BIDDER / AUTHORISED REPRESENTATIVE  
    
NAME DESIGNATION SIGNATURE  DATE COMPANY SEAL 

FORM NO PEM 6040-1 

TITLE 
* SCHEDULE OF DECLARATIONS 

SPECIFICATION NO 

VOL III 

SHEET…….. OF…… 

* Bidder shall include this schedule both in technical and Price offers 

DECLARATION

I ………………………………………………………………..………certify that all the technical data and 
information pertaining to this specification are correct and are true representation of the equipment/system 
covered by our format proposal number Dated ………………….. and there is no deviation to the 
specification.

I hereby certify that I am duly authorized representative of the Bidder’s company whose name appears 
above my signature. 

Biders Company Name                                                                  …………………………………………. 

Authorised representative’s 
Signature                                                                                         ……………………………………….. 

Name                                                                                         …………………………………………. 

Bider’s Name                                                                           The bidder hereby agrees to fully comply with  
                                                                                                  the requirements and intent of this
                                                                                                   specification for the price indicated





PARTICULARS OF BIDDER / AUTHORISED REPRESENTATIVE  
    
NAME DESIGNATION SIGNATURE  DATE COMPANY SEAL 

FORM NO PEM 6055-1 

TITLE 
* SCHEDULE OF PRICE FOR ERECTION AND 

MAINTENANCE TOOLS & TACKLES 

SPECIFICATION NO 

VOL III 

SHEET…….. OF…… 

*Unpriced schedule shall also be furnished along with Part A- Schedule in technical bid
The bidder shall be given below the list of erection and maintenance tools and tackles as offered by him.  This shall also include the 
customer’s list of maintenance tools.  If specified in Section – C / Section - D 

S. No DESCRIPTION OF TOOLS & TACKLES QUANTITY OFFERED UNIT PRICE  
(Rs.)

TOTAL PRICE  
(Rs.)

NOTE :  The hire charges for vendors equipment called for in this schedule shall include the  cost of consumables, operation  
                services, descriptions, wear and tear as well as vendor’s over head and profit (These rates will be payable by customer to  
                the vendor, only if the customer’s requires the use of this equipment for carrying out his own work out side the scope of  
                this contract). 



PARTICULARS OF BIDDER / AUTHORISED REPRESENTATIVE  
    
NAME DESIGNATION SIGNATURE  DATE COMPANY SEAL 

FORM NO PEM 6054-1 

*SCHEDULE OF PRICES FOR RECOMMENDED 
SPARES

SPECIFICATION NO 

VOL III 

SHEET…….. OF…… 

*Unpriced schedule shall also be furnished along with Part A- Schedule in technical bid 
The bidder shall give below a list of spares recommended for three years (or as otherwise specified in section – C) for trouble free 
performance of the equipment / system offered. 

S. No. Manufacturer’s 
Drawing No / Part of 

spare

Description Material Quantity
per Unit / 

Equipment 

Quantity
Recommended 

If Set, 
Nos. Per 

Set

Delivery
Period 

(Weeks) 

Unit Price 
(Rs.) 

Total
Price
(Rs.) 

     



PARTICULARS OF BIDDER / AUTHORISED REPRESENTATIVE  
    
NAME DESIGNATION SIGNATURE  DATE COMPANY SEAL 

FORM NO PEM 6053-1 

*SCHEDULE OF PRICES FOR COMMISSIONING 
AND MANDATORY SPARES 

SPECIFICATION NO 

VOL III 

SHEET…….. OF…… 

*Unpriced schedule shall also be furnished along with Part A- Schedule in technical bid
The bidder shall indicate here the quantity required for erection / commissioning and mandatory spares for equipment as listed in 
Section C / Section – D.  If the listed spares are not adequate then the bidder shall indicate those and additional spares considered 
necessary by him. 

Type Manufacturer’s 
Drawing No / Part of 

spare

Description Material Quantity
per Unit / 

Equipment 

Quantity
Recommended 

If Set, 
Nos. Per 

Set

Delivery
Period 

(Weeks) 

Unit Price 
(Rs.) 

Total
Price
(Rs.) 
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