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TITLE   :  TECHNICAL SPECIFICATION SPEC. NO.  PE-TS- 392-165-N002
FOR VOLUME :          II B

CONDENSER ON LOAD TUBE CLEANING 
SYSTEMS (COLTCS). REV. NO.      0 DATE :27.11.13 

PREAMBLE SHEET               1    OF       2

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). 
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1.2.2 Volume - III  TECHNICAL SCHEDULES

1.0 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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SECTION TITLE 

A SCOPE OF ENQUIRY 

B PROJECT INFORMATION
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 C1 SPECIFIC TECHNICAL REQUIREMENTS FOR CONDENSER  
 ONLOAD TUBE CLEANING SYSTEMS . 

 C2 SPECIFIC TECHNICAL REQUIREMENTS (ELECTRICAL)  
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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 : 

� 2 X 660 MW – SURATGARH STPS, STAGE- V. 

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 – B 

       PROJECT INFORMATION 
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1.0 Owner Rajasthan Rajya Vidyut Utpadan 

Nigam Ltd., Jaipur 
 

2.0 Consulting Engineer TATA Consulting Engineers Ltd. 
73/1, St. Marks Road, 
Bangalore – 560 001 
 
Tel : 080 – 6622 6000 
Fax : 080 – 22274874 
 

3.0 
 
 
4.0 

Location of the plant 
 
 
Latitude and longitude 

Prabat Nagar, Suratgarh 
Sriganganagar district, Rajasthan. 
 
Latitude    : 29 deg. 10 min. N 
Longitude : 74 deg.01 min. E 
 

5.0 Elevation above mean sea level 186 m (approximate) 
 

6.0 Climatic conditions  
6.1 Temperatures : Monthly basis  
   
 Mean of daily max. 32.8 deg.C (in the month of May) 
 Mean of daily min. 17.6 deg.C (in the month of Jan) 
   
6.2 Temperatures : Annual basis  
   
 Mean of daily max. 32.3 deg.C 
 Mean of daily min. 19.6 deg.C 
   
 Highest temperature recorded 50 deg.C 
   
 Lowest temperature recorded (-) 2.8 deg.C 
 Design Ambient Temperature for 

Electrical Equipment design 
50 deg C 

   
6.3 Relative humidity Varies between 21% and 81% 
   
6.4 Annual average rain fall 312 mm  
   
6.5 Annual mean wind speed : 4 km / hr. 
7.0 Wind load  
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 Calculations for wind effect shall be in accordance with IS:875-1987(Part-3) 

taking into account the following: 
 

 a) Basic wind speed = 47 m/sec 
 b) Factor K1 = 1.07 
 c) Category of terrain = Category 2 
 d) K3 – as per IS 875 

8.0 Seismic data (As per IS: 1893 latest issue) 
 

 a) Zone Zone II 
   
 Designs & design coefficients shall be based on IS 1893:2002 
  
 Design condenser cooling water 

inlet temperature 
33 Deg C 

   
9.0 Auxiliary power supply: 

 
 

 Auxiliary electrical equipment to be supplied against this specification shall be 
suitable for operation on the following system: 
 

a) 
 

 
           b) 
 
 
           c) 

For motors rated 160 kW and 
below. 
 
For motors rated above 160 kW 
and up to 1500 kW 
 
 For motors rated above 1500kW 
 

415V AC, 3-phase, 3-wire effectively 
earthed. 
 
6600V AC, 3-phase, 3-wire, 50 Hz, non-
effectively earthed 
 
11000V AC, 3-phase, 3-wire, 50 Hz, 
non-effectively earthed 

d) For motor control centres 415V AC, 3-phase, 3/4-wire effectively 
earthed. 

e) DC motor starters, DC solenoids, 
DC alarm control and protection 

220 V DC, 2-wire unearthed 

f)  AC control & protective devices 110 V 1 phase, 50Hz, 2 wire AC supply.  
The single phase 110V AC supply shall 
be derived by VENDOR by providing 
415V / 110 V Control transformers of 
adequate rating with MCCB / MCB on 
both the primary and secondary sides. 

g) Uninterrupted power supply 230 V, 1-phase, 50 Hz, 2-wire, AC 
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supply (For all instrumentation and 
control system equipment and solenoid 
valves) 

 
 

g) Lighting fixtures and space heaters 
 

240 V, 1 phase, 2 wire, 50Hz,solidly 
earthed system 

h) Construction supply 415 V, 3 phase, 4 wire, 50Hz AC 
supply with neutral lead solidly earthed. 
 

i) The above voltages may vary as follows : 
 

 All devices shall be suitable for continuous operation over the entire range of 
voltage and frequency indicated below without any change in their 
performance. 
 

 AC supply Voltage variation  10% 
  Frequency variation  5% 
   

Combined voltage & frequency 
variation 10% 

 DC supply Voltage variation  +10%  ,-15% 
j) For instrument and control system 

of steam generator and steam 
turbine generator. 

230 V  5% AC UPS, 1-phase, 50 Hz,  
2-wire. The 24 V DC required for 
control system shall be generated from 
this UPS. 
 

10.0 All the electrical equipment shall be designed for 50  C reference ambient 
temperature. 

  

 
             

  



CLARIFIED�WATER�ANALYSIS��
�

SL.
NO.

Constituent   Unit  Value 

1.  pH  - 8.5 

2.  Color and Odor   

3.  Oil and grease  mg/l  ND 

4.  BOD   3 

5.  COD   20 

6.  Suspended solids  mg/l  <15 

7.  Turbidity  NTU  <15 

8.  Calcium hardness as CaCO3  mg/l  74 

9.  Magnesium hardness as CaCO3  mg/l  52 

10.  Sodium as Na  mg/l  61 

11.  Potassium mg/l - 

12.  Chloride as cl  mg/l  39 

13.  Sulphate as So4  mg/l  48 

14.  Sulphide mg/l - 

15.  M- Alkalinity as CaCO3  mg/l  140 

16.  P-Alkalinity as CaCO3  mg/l  Nil 

17.  Nitrates as No3  mg/l  17 

18.  Nitrite mg/l Nil 

19.  Silica as SiO2 – Dissolved  mg/l  15 

20. Silica as SiO2 – Colloidal  mg/l  0.6 

21.  Iron as Fe-dissolved  mg/l  0.5 

22.  Iron as Fe-suspended  mg/l  0.1 

23. Total dissolved solids  mg/l  393 

24. Conductivity at 250C  -mho/cm  500 

25. Dissolved Oxygen as O2  mg/l  5.0 

26. Carbon dioxide free  mg/l  5 

�
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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. 2 X 660 MW SURATGARH 

STPS ,STAGE V  
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, 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 starter Panel (Switch Gear) and various drives 

in bidder’s scope of supply. 
 

k) Starter Panel (Switch Gear Panel)  shall be as follows: 
 
a) 2 Sets of COLTCS shall have one Common Starter Panel (Switch Gear Panel) 
for DCS based control system. 
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Switch Gear Panel should have suitable arrangement like Bus Coupler for 
providing redundancy to incoming supply feeder (1Working + 1 Standby feeder). 
 

l) Control cables between field instruments and switchgear 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 Any 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. 3 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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8.1.1 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. 
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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 2 X 660 MW 
SURATGARH  
STPS STAGE V 

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 1000 mm inside the Ball separator (GA of Butterfly valve has 

been enclosed). 
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SECTION C2 

CONDENSER ONLOAD TUBE CLEANING SYSTEMS  

ELECTRICAL DETAILS 



 

 

 
TECHNICAL SPECIFICATION FOR 

 
COLTCS, SCS & DF 

(ELECTRICAL PORTION) 
 
 
 

 SPECIFICATION NO.  
 VOLUME II B 
 SECTION-C 
 REV 0                     DATE 27.05.13 
 PAGE 1 OF 1 

      
 
  

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, 4.2 & 4.3 below. 
 
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 & DF’ 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. 
e) Motor data sheets A & C 
f) QPs 
 

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 Load data format (Annexure-II). 
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PROJECT : 2X660 MW SURATGARH STPS 
 

S.NO DETAILS SCOPE 
SUPPLY 

 

SCOPE E&C 
 

REMARKS 

1 415V starter Cum control panel (SCCP) 
 

VENDOR VENDOR BHEL will provide 2 nos. (1W+1S) 3 phase 3 wire, 415 V supply feeders 
only. Further complete electrical distribution for the skid including 
changeover between feeder/starters/LCP/inter-locks/protection devices / 
any other supply etc. shall be in bidder’s scope. 

2 Local Push Button Station (for motors) VENDOR VENDOR 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 
     BHEL 
     BHEL 

1.  Incoming cable to SCCP from Customer supplied MCC & screened    
control cable between DCS & field equipment will be supplied by BHEL. 
Vendor shall provide lugs and glands accordingly. 
2. Laying of cables by BHEL. 
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 Recommended O & M spares, E & C spares, erection & 

maintenance tools & tackle. 
Vendor - As per specification 

13 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  

14 a) Input cable schedules (C & I)    Vendor - Cable listing for C & I systems for  vendor supplied equipment  shall be 
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S.NO DETAILS SCOPE 
SUPPLY 

 

SCOPE E&C 
 

REMARKS 

b) Cable interconnection details for above 
c)  Cable block diagram 

Vendor 
       Vendor 

- 
- 

furnished during detail engineering by vendor in soft copies in the BHEL 
cable schedule format. 

15 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.  

16 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 3 wire AC shall be provided by BHEL. Complete electrical distribution for the skid 

including changeover between feeder/starters/LCP/inter-locks/protection devices / any other supply etc. shall be in bidder’s scope.                 



TITLE 

COLTCS/SCS
2X660 MW SURATGARH STPP 

LV MOTORS 
DATA SHEET-A 

SPECIFICATION NO. PE-TS-392-165-0001

VOLUME                     II B 

SECTION                    D 

REV   NO.   00                DATE       24.05.2013 

SHEET       1              OF             1 

1.0 Design ambient temperature   : 50 oC

2.0 Maximum acceptable kW rating of LV motor : 160 KW 

3.0       Type of motor                                               :           3-Phase squirrel cage class-I
                                                                                             energy efficient induction motors as per 
                                                                                             IS-12615 

4.0 Installation (Indoors/ Outdoors)  : As required 

5.0 Details of supply system  

 a) Rated voltage (with variation)  : 415V � 10% 
 b) Rated frequency (with variation) : 50 Hz ± 5% 
 c) Combined voltage & freq. variation : 10% (sum of absolute values) 
 d) System fault level at rated voltage : 50 kA for 1 sec  

e) Short time rating for terminal  boxes  
o 90 kW and upto 160kW : 50 KA for 1 sec. 

(Breaker controlled) 
o 50 kW and upto 90kW : 50 KA for 0.25 sec. 

(MCCB controlled) 
o Below 50kW                : 50 KA for 0.25 sec. 

(MPCB controlled)
 f) LV System grounding   : Effectively grounded 

6.0 Class of insulation    : Class ‘F’, with temp rise limited to  
class B. 

7.0 Minimum voltage for starting   : 85% of rated voltage 
(As percentage of rated voltage)     

8.0 Power cables data    : Shall be given during Detailed engg 

9.0 Earth Conductor Size & Material  : Shall be given during Detailed engg 

10.0 Space heater supply    : 240 V, 1¢ , 50 Hz  

11.0 Rating up to which Single phase motor : Shall be given during Detailed engg. 

12.0 Locked rotor current 
a) Limit as percentage of FLC  : 600% (including 20% tolerance) 

13.0 Additional tests    : As per QP    

14.0 Flame-proof motor 

a) Enclosure suitable (As per IS:2148) : As per requirement 
b) Classification of Hazardous area  : As per requirement 

(As per IS: 5572  part-I) 

15.0 Makes : ABB / CGL/ KEC/  
   Siemens/ ALSTOM  

3-Phase squirrel cage Energy 
efficient class IE-3 inline with 
IS-12615-2011.
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COLTCS/SCS
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LV MOTORS 
DATA SHEET-A 

SPECIFICATION NO. PE-TS-392-165-0001

VOLUME                     II B 

SECTION                    D 

REV   NO.   00                DATE       24.05.2013 

SHEET       1              OF             1 

16.0 Paint shade : Shade 631 of IS 5 

17.0     Degree of Protection of enclosure(motors):             IP 55 (for outdoor motors) 
                                                                                            IP 54 (for indoor motors) 



��������

	���
�
�
���
������
���������	
�����
����

���
����
�

����������

���	��������

�
�	 �

���	�
��������������������������� !��"����� #��

����	$��%�&�'�(�� ����� �# �)��� * %�) $

��	�����
�	�
	��
����	 � �� �

�����
��

	�������������
������
���������
����

��� ����'����������

���� �	� !"#"$'� "*� $;#<>?� ;@"QX� �
��Y[� '\;]]� @X� '^<#;@]X� *"$� ��Y�_� �� `\;'X_� 
��{
`"|X$� '^``]}�� �"#"$'� ;@"QX� �~�Y[� ;>�� ^`� #"� �
��Y[� '\;]]� @X� '^<#;@]X� *"$
~�~Y�_���`\;'X_�
��{���"#"$'�$;#X���~�Y[�;>��@X]"|�'\;]]�@X�'^<#;@]X�*"$���
�_
��`\;'X_�
���{ `"|X$�'^``]}�

���� 
]]��	�!"#"$'�'\;]]�@X�X>X$?}�X**<�<X>#��];'' � ��<>�]<>X�|<#\�������~�
� �"|XQX$_
#\X�'#;$#<>?��^$$X>#�'\;]]�@X� ]<!<#X�� #"�~��� �<>�]^'<QX�"*����� #"]X$;>�X��"*� *^]]
]";���^$$X>#�

���� 	\X�!"#"$�$;#<>?�'\;]]�@X�;$$<QX��;#��">'<�X$<>?��
��!;$?<>�"QX$�#\X��^#}�`"<>#
<>`^#�"$�����"QX$�#\X�!;�<!^!��X!;>��"*�#\X��$<QX>�X�^<`!X>#_�|\<�\XQX$� <'
\<?\X$_� �">'<�X$<>?� \<?\X'#� '}'#X!� *$X�^X>�}�� � �"#"$'� '\;]]� @X� �;`;@]X� "*
'#;$#<>?�;>��;��X]X$;#<>?� #\X� ]";��|<#\� #\X�;``]<�;@]X�!X#\"��"*�'#;$#<>?�|<#\"^#
X��XX�<>?�;��X`#;@]X�|<>�<>?� #X!`X$;#^$X'�|\X>�'^``]}�Q"]#;?X� <'�����"*� #\X
$;#X��Q"]#;?X�*"$��	�!"#"$'�;>���
��*"$����!"#"$'�� � ��	�!"#"$'�'\;]]�;]'"�@X
�;`;@]X� "*� ';#<'*;�#"$}� "`X$;#<">� ;#� *^]]� ]";�� ;#� ;� '^``]}� Q"]#;?X� "*� ���� "*� #\X
$;#X�� Q"]#;?X� *"$� 
� !<>�� �"!!X>�<>?� *$"!� \"#� �">�<#<">� ��� !"#"$'� '\;]]� @X
'^<#;@]X� *"$� #\X����'}'#X!�Q"]#;?X�"*������� ��"#"$�'\;]]�@X��;`;@]X�"*�'#;$#<>?
;>�� ;��X]X$;#<>?� #\X� ]";�� |<#\� #\X� ;``]<�;@]X� !X#\"�� "*� '#;$#<>?_� |<#\"^#
X��XX�<>?� ;��X`#;@]X� |<>�<>?� #X!`X$;#^$X'_� |\X>� #\X� '^``]}� Q"]#;?X� <'� <>� #\X
$;>?X�"*��
��#"������"*�$;#X��!"#"$�Q"]#;?X�

���� �"#"$'�'\;]]�@X��;`;@]X�"* $^>><>?�*"$�">X�'X�">� <*�#\X�'^``]}�Q"]#;?X��$"`'�#"
���� "*� #\X� $;#X�� Q"]#;?X�� � �*� '^�\� "`X$;#<">� <'� X>Q<';?X�� *"$� ;� `X$<"�� "*� ">X
'X�">�_�#\X�`^]]�"^#�#"$�^X�"* #\X�!"#"$�'\;]]�@X�;#�]X;'#���
��"*�*^]]�]";��#"$�^X�

��
� �"#"$'�'\;]]�|<#\'#;>��*"$���'X�">��#\X�Q"]#;?X�;>��#"$�^X�'#$X''X'��XQX]"`X�
�^X�#"�#\X�QX�#"$��<**X$X>�X�@X#|XX>�#\X�!"#"$�$X'<�^;]�Q"]#;?X�;>��#\X�<>�"!<>?
'^``]}� Q"]#;?X� X�^;]� #"� �
��� "*� #\X� $;#X� Q"]#;?X� �^$<>?� *;'#� �\;>?X"QX$� "*
@^'X'�

��~� �"�YX��$"#"$��^$$X>#�"*�#\X��	�!"#"$'�$;#X���
���Y[�;>��@X]"|�'\;]]�@X�]<!<#X�
#" ~��� �<>�]^'<QX�"*� ���� #"]X$;>�X��"*� #\X� *^]]� ]";���^$$X>#� "*� #\X�!"#"$'�;>�
!"#"$�$;#X��;@"QX��
���Y[�'\;]]�@X�]<!<#X��#"��
����<>�]^'<QX�"*�����#"]X$;>�X�
"*�*^]]�]";���^$$X>#�"*�#\X�!"#"$�

���� 	\X�]"�YX��$"#"$�|<#\'#;>��#<!X�^>�X$�\"#��">�<#<">�;#������$;#X��Q"]#;?X�'\;]]
@X�!"$X� #\;>�#\X�'#;$#<>?� #<!X�;#�!<><!^!�`X$!<''<@]X�Q"]#;?X�'`X�<*<X��;@"QX
@}�;#� ]X;'#� #\$XX�'X�">�'�"$��
��"*� #\X ;��X]X$;#<>?� #<!X�|\<�\XQX$� <'�?$X;#X$�
�$"Q<'<">�"*�'`XX��'|<#�\�'\;]]�@X�;Q"<�X��#"�#\X�X�#X>#�`"''<@]X�

	\X'X�!"#"$'�'\;]]�@X��X'<?>X��#"�|<#\'#;>��;#�]X;'#�
��\;$!"><�'�<>�#\X�'^``]}
Q"]#;?X�

���� 	\X��X?$XX�"*�`$"#X�#<">�*"$�#\X�!"#"$�X>�]"'^$X��<>�]^�<>?�#X$!<>;]�@"���'\;]]�@X
���

�*"$�"^#�""$���"$�'<>?]X��"$X��;@]X�#X$!<>;#<">_�?];>��`];#X'�'\;]]�@X�"*�>">�
!;?>X#<��!;#X$<;]��
]]�!"#"$'� ]"�;#X�� <>�\;{;$�"^'�;$X;�'\;]]�\;QX� *];!X�`$""*
X>�]"'^$X�

1.2       LT motors for continuous duty (S1) operation & S3 (intermittent periodic duty) with a  
            cyclic duration factor of 80% or higher, shall be energy efficient class  IE-3 in line    
            with IS-12615-2011. However, the starting current shall be limited to 600%(inclusive 
            of 20% tolerance)of full load current.
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SPEC.NO. 

TCE.5750A-H-500-001 
TATA CONSULTING ENGINEERS LIMITED VOLUME  IV 

SECTION: D13  

PART B 

RRVUNL, 2 x 660 MW,  Super-Critical TPS, Stage- 
V,  Units 7 & 8, at Suratgarh, Rajasthan 

MOTOR & ACTUATOR
SHEET  4 OF  7

ISSUE
R1

TCE FORM 329 R5FILE NAME: F329R5.DOC 

output drive. The hand wheel shall be clearly marked with an arrow and the word 
CLOSE.

2.1.5. The hand wheel shall automatically disengage when the power to the motor is 
restored i.e. power drive shall have a preference over manual drive.

2.1.6. The manual effort should not exceed 400 N (push / pull).  A top bevel gear set 
(side mounted hand wheel) shall be employed to reduce the manual effort. 

2.1.7. Each actuator shall have a local mechanical position indicator. It should be 
suitable to indicate 0 - 100% position of the valve (continuous type). 

2.1.8. In order to minimise the amount of spare parts required, parts and sub-
assemblies limit / torque switches, limit switch counter gear assembly, torque 
switch drive assembly, mechanical position indicator assembly etc. individually 
interchangeable / replaceable throughout the models selected. 

2.1.9. The actuator shall be painted with corrosion resistant epoxy resin paint. Paint 
shade shall be Grey (Shade 631) as per IS-5. 

2.1.10. In order to prevent condensation, a space heater shall be provided in the switch 
compartment, suitable for continuous operation. Actuator mounting dimensions 
shall be according to ISO-5210. For rising stem applications, the design must 
allow the removal of actuator from the output drive without disturbing the function 
of valve. 

2.2. LIMIT AND TORQUE SWITCHES 
2.2.1. Independent torque and limit switches shall be provided in the actuator. A 

minimum of two position limit switches and two torque switches, one each for 
each direction of travel, having 4 NO + 4 NC potential free contacts, shall be 
supplied. If called for in the data sheet, two additional limit switches shall be 
provided for intermediate positions. 

2.2.2. Torque switch dial shall be graduated directly in “kg-m” for easy setting to desired 
value within the range specified. Separate dials shall be provided for CLOSE and 
OPEN torque switches. 

2.2.3. Two additional limit switches with 2NO + 2NC contacts, each adjustable at any 
intermediate position, shall be provided in the actuator. 

2.2.4. The rating of both torque and limit switches shall be 240 V AC, 5 Amps. The 
switches shall individually be enclosed to a minimum of IP-64 protection class. 

2.2.5. Torque and limit switches shall have only stainless steel flaps for better 
protection against environmental condition. 

2.2.6. Limit switches shall be operated by gear driven cams, which are mechanically 
linked to the driving devices.  The counter gear used for counting and tripping the 
limit switches shall be of metallic construction like brass etc.  No plastic gearing 
shall be allowed. 
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TITLE   :  TECHNICAL SPECIFICATION SPEC. NO.      PE-TS- 392-165-N002         
FOR  VOLUME :          IIB

CONDENSER ON LOAD TUBE CLEANING SECTION :  D

SYSTEMS (COLTCS) REV. NO.      0 DATE :
27.11.2013 

SHEET 1 of 1 

    

SECTION C3 

CONDENSER ONLOAD TUBE CLEANING SYSTEMS 

C&I DETAILS 



S.NO. PROJECT SURATGARH

1.00 SYSTEM COLTCS, SCS

2.00 COMMON / PER UNIT REFER NOTE -03

3.00 CONTROL SYSTEM DCS (STN C&I)

3.10 PROCESSOR CONFIGURATION FOR PLC SYSTEM NA

4.00 LOCATION OF CONTROL SYSTEM CCR

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

5.00 HARDWIRED INTERFACE WITH DCS (Y/N) NA

6.00 SOFTLINK TO DCS (Y/N) NA

7.00 CONTROL FROM PB's ON LCP NA

8.00 ACTUATOR WITH INTEGRAL STARTER (Y/N) N

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

9.10 MIMIC ON LCP (Y/N) NA

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

11.00 TYPE OF SOFTLINK (TP/OFC) NA

12.00 SIZE OF OWS/ CRT OR LCD NA

13.00 NO. OF PRINTER NA

14.00 POWER SUPPLY AVAILABLE FOR BALL MONITOR (24V DC / 110 V AC UPS / 230 V AC UPS) 240 V AC UPS

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

15.00 PG/ DPG/ PS/ DPS/ PT/ DPT per Balls Collecting Strainer/DF/SCS DPT = 1 no, DPS= 1 no, DPG= 1 no.
(ACROSS EACH)

16.00 NOTES:

LEGEND:

DCS- DISTRIBUTED CONTROL SYSTEM

3. FOR COLTCS/SCS - 2 SETS OF COLTCS/SCS SHALL HAVE ONE COMMON STARTER PANEL (SWITCH GEAR PANEL).

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

5. INSTRUMENT RACK AND JUNCTION BOXES SHALL BE IN BIDDER'S SCOPE OF SUPPLY.

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

C&I SCOPE MATRIX FOR COLTCS & SCS - 2X660 MW SURATGARH PROJECT

1. THE ABOVE SCOPE IS APPLICABLE FOR COLTCS & SCS (DCS CONTROLLED SYSTEMS).
2.   BIDDER TO TERMINATE ALL INSTRUMENTATION AND CONTROL ELEMENTS IN JUNCTION BOXES FOR FURTHER CABLING TO DCS BY BHEL/CUSTOMER. BIDDER TO 
PROVIDE INPUT/OUTPUT LIST, DRIVES LIST, JUNCTION BOX SCHEDULE AND TERMINATION DETAILS, RECOMMENDED CONTROL LOGICS / WRITE-UP ETC. DURING 
DETAILED ENGINEERING

7. BIDIRECTIONAL VALVES ARE NON-INTERGRAL STARTER TYPE.

02no

3. 2 SETS OF COLTCS SHALL HAVE ONE COMMON STARTER PANEL (SWITCH GEAR PANEL).



SPEC.NO.  
 
TCE.5750A-H-500-001 

TATA CONSULTING ENGINEERS LIMITED VOLUME V  

SECTION : D5.4 

Package: EPC 

RRVUNL, 2 x 660 MW,  Super-Critical TPS, Stage-V,  
Unit # 7 & 8 at Suratgarh, Rajasthan 

INSTRUMENTATION AND CONTROL EQUIPMENT 

SPECIFICATION FOR INSTRUMENTATION & 
CONTROL EQUIPMENT 

 
SHEET 1 OF 42 

 

 

ISSUE 
R1 

TCE FORM 329 R5FILE NAME: SEC – D5.4.DOC 

1.0 SPECIFICATIONS FOR INSTRUMENTS TO BE SUPPLIED ARE AS FOLLOWS. 
  
1.1 Pressure Indicators/DP indicators 
  
 Direct   reading,  pipe  mounted  Pressure   gauges   of die-cast aluminium body,   with 6 

inch(150mm) phenolic  dial (white dial with black numerals), 316  SS/304 SS Bourdon  
tube for high pressure application and 316SS Diaphragm/bellow for low pressure 
applications, AISI 304 movements  and  micrometer type adjustable  aluminium  pointer 
an accuracy of  +/-1.0%  of span  including  accessories  like  siphons  for   steam 
services,  snubbers for pump discharge applications  and chemical  diaphragm for 
corrosive and oil  services  and name  plate,  etc. Material of accessories shall be SS.  
IP65 or equivalent degree of protection for enclosure.  Over range protection shall be 
50% above maximum pressure. Armoured capillary of 10 M shall be provided as 
required. Process connection shall be ½’’NPT (F). 

  
1.2 Pressure Switches/DP Switches 
  
 Non indicating type, field mounted Pressure Switches  of aluminium casing (epoxy 

coated), and 316 SS element  and repeatability  of  +/-1% of span,  including  
accessories  like siphons for steam services, snubbers for pump  discharge applications  
and chemical diaphragm for  corrosive  and oil  services, name plate & mounting 
brackets.  Material of accessories shall be SS. Auto reset micro switch  with internal 
adjustment for set values with 2 SPDT  contacts rated for 0.2 A at 220 V DC. IP 65 or 
equivalent degree of protection for enclosure. Over range protection 50% above 
maximum pressure.  Scale for setting shall be provided. Piston actuated for high 
pressure applications and diaphragm/bellows for low pressure/vacuum. Process 
connection ½’’ NPT (F). 

  
1.3 Pressure Transmitters/DP Transmitters/Flow transmitters(DP type/Level transmitters/DP 

type (SMART) 
  
 Micro-processor based 2 wire indicating type (LCD display), rack mounted with  

accuracy  of +/-0.075%  of span, external zero and span adjustment,  self diagnostics, 
temperature sensor for compensation.  Power supply 24 V DC; output signal of 4-20 mA 
DC. IP 65 or equivalent degree of protection. Aluminum housing with epoxy coating, 
Accessories like snubbers for pump discharge applications and chemical diaphragm. 10 
m PVC covered SS armoured capillary for corrosive and oil services, three way manifold, 
nameplate etc.  Material for accessories shall be SS. Turn down ration 30:1. Load 
impedance 700 ohm (min).Process connection-1/2’’NPT (F). 2 valve manifold for 
absolute pressure, 3 valve manifold for gauge/vacuum and 5 valve manifold for 
DP/level/flow measurements. For HFO, LFO applications, SS capillary with ANSI RF 
flanged ends shall be provided. 
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coloured LCD or fluorescent tube with user selectable span; programmability (selection 
of input & scan/storage rate) shall be through Front panel keyboard; the recorder shall 
have the capability of being drawn out from the front side of the housing for maintenance 
and shall have electrical connection of plug-in type; material of casing shall be die-cast 
aluminium with epoxy coating and with a non-glare shatter proof Glass; enclosure shall 
be IP32 The quantity of Hybrid recorders shall be 4 nos. 

  
1.21 Pressure and Differential Pressure Transmitter Racks 
  
 Open type transmitter racks to mount all pressure, differential pressure and flow 

transmitters with vibration dampener: air supply lines and header shall be provided with 
bulk head fittings to receive impulse lines;  Also provided with blow down/drain  header.  
The material  of  accessories shall be SS.  Drains  shall  be connected upto suitable 
Owner / Project Manager’s drain header. The quantity shall be as required for the 
specified Pressure and Diff. Pressure transmitter. 

  
1.22 Junction Boxes (JB) 
  
 All JBs shall be Galvanised. Wall/column  mounted  junction boxes  having  32  (2x16) 

terminals and cable entry only at the bottom and  sealed with  fireproof compound; 
Screwed terminal type; IP  65 or  equivalent  degree  of  protection  for   enclosure.  
Separate  terminal blocks shall be used for  analog  and digital  signal  and  also for  
signals  with  different voltages.  Removable  gland  plate  shall  be  supplied.  JB shall 
have single lockable door with gasket, able  to open  side ways, with common keys. 
Painting inside  shall be  glossy white & outside - IS-5 shade 631. Shield  bus for  screw 
connection shall be provided.  Terminal  size shall be suitable for 0.5 sq.mm to 2.5 
sq.mm wire.  Terminal blocks shall be vertical. JB shall have provision to add 10%  
additional  terminals. Accessories like  metal  tag (SS),  clamps, fixtures, bolts (SS), nuts 
(SS),  gaskets (neoprene), lock & key, fireproof compound for sealing, etc.  shall be 
supplied. The grouping of instruments  in JBs is subject to Owner / Project Manager’s 
approval. All the field Junction boxes shall have single doors and provision for locking. 
The doors shall not have screwed type of locking, but turnable hinge based. The JBs are 
subject to approval prior to manufacturing All JBs shall be provided with individual 
canopies to avoid ingress of water. 
All the TBs used shall be 6.6polymide to withstand corrosion and the metallic portion 
shall be coated against rust / corrosion. 

  
1.23 Programmable Logic controller (PLC)-Refer Cl.no. 9.0 & Table-15   
  
1.24 Interposing Relays (IPR) 
  
 Electro magnetic   type   IPRs   with   plug-in   type connections,  suitable  for  

channel/rail  mounting   in cabinets;  coil rating 24V D.C; 2 set of  silver  plated Change 
over  contacts  rated for 0.2A 220  V  DC.  Freewheeling diode across relay coil (copper) 
and self reset type   status  indicator  flag  (electronic)  shall   be provided.  All relays 
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7.5 The Contractor shall submit a brief write up on CLCS function for all SG, TG and 
balance of plant controls along with the bid. 

  
  
8.0 OPEN LOOP CONTROL SYSTEM FOR SG & TG AND ITS AUXILIARIES 
  
8.1 The open loop controls shall be provided as per system requirement. 
  
8.2 The open loop control system shall be provided as per the guidelines given under 

clause 4.0 of this section. 
  
8.3 The Contractor shall submit a brief write up on OLCS function for all SG, TG and 

balance of plant controls along with the bid. 
  
9.0 REDUNDANCY AND AVAILABILITY REQUIREMENTS 
  
9.1 Measurement system (MS), Closed Loop Control System (CLCS) and Open Loop 

Control System (OLCS) shall all be configured with redundancy at processor modules, 
communication modules, data bus and power supply modules.  

  
9.2 Both CLCS & OLCS shall be configured with Redundant I/O channels for each 

sensor/signals. Where redundant sensors are provided redundant I/O channels shall be 
provided for each sensors/signals. (For eg. If two sensors are provided for a particular 
service, then totally 4 input channels are required.). All the outputs from the CLCS and 
OLCS shall be dual redundant. . 

  
9.3 Boiler protection system & Turbine Protection system shall be with SIL3 certification for 

each unit. 
  
9.4 Redundant sensors shall be provided for all control applications. 
  
9.5 For all important and critical controls (CLCS) triple redundant sensors shall be provided. 

This will include sensors provided for compensation also. Similarly for critical protection 
logic requirements triple redundant sensors for 2 out of 3 logic shall be provided to avoid 
spurious tripping. For all other control application dual redundant sensors shall be 
provided. Critical closed loop controls are detailed in Clause 12.0 of this section. 

  
10.0 SENSOR REDUNDANCY- PHILOSOPHY 
  
10.1 Two out of three measurements philosophy shall be adopted for the control of all critical 

closed and open loop variables for reliability of operation. The control system shall 
select the median value for the normal control purpose.  

  
10.2 In case of deviation of one transmitter output from the other two, the same shall be 

automatically isolated and average output of the remaining transmitters shall be fed to 
the control and measurement system and the control loop in this case shall be 
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maintained on auto, with an alarm on the operator’s monitor as well as maintenance 
engineer’s monitor. In case of failure of the two remaining transmitters in circuit, 
deviation of one transmitter output is more than the preset limit compared to the other 
transmitter, there shall be automatic bump less transfer and changeovers shall have 
suitable alarms. 

  
10.3 For all other control parameters the number of sensors / transmitters shall be two. One 

out of two selection logic and selection of average value of the two signals shall be 
followed. 

  
10.4 In the event of excessive deviation between two signals control system shall trip to 

manual and it shall be annunciated to bring operators attention and operator has facility 
to select any of the transmitters through VDU operation. 

  
10.5 In the event of failure of one of the two transmitters, it shall automatically select a 

healthy transmitter but control system shall remain in auto mode. 
  
10.6 Separate transmitters shall be used for measurement avoiding signal tapping from 

control loop/ control transmitter. 
  
10.7 For signal compensations, separate signals from separate transmitters shall be used for 

measurement and control. 
  
10.8 Sensor Redundancy For OLCS 
  
10.8.1 All sensors for the following causes of trips shall be triple. 
  
 (a) Unit trips,  
   
 (b) Boiler trips,  
   
 (c) Turbine trips 
   
 (d) Trip of any auxiliary which will lead to substantial (50%) loss of unit availability. 
  
10.8.2 All sensors for the following causes of trips shall be dual (requirement specified at 

Clause 10.8.1 will have priority of application). 
  
 (a) All HT equipment trips.  
   
 (b) All LT equipment trips.  
  
10.8.3 Single sensors shall be provided for the following: 
  
 (a) Alarm 
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 (b) Permissive 
   
 (c) Measurement 
  
10.9 Sensor Redundancy For CLCS 
  
11.0 CONTROLS INCLUDED IN DCS 
  
11.1 Steam Generators (SG) soot blowing controls, Fans, blowers (if applicable) controls for 

boiler and auxiliaries.  All SG closed loop controls like combustion control (fuel flow / air 
flow), temperature & pressure, air flow, SA/PA pressure, SH/ RH steam temperature, 
furnace draft, drum level (if applicable) etc.. 

  
11.2  All turbine analog controls  including EHTC for TD BFP(except turbine integral system 

analog controls) 
  
11.3 Co-ordinated Master Control 
  
11.4 Regenerative cycle controls like heater drain, deaerator level, deaerator pressure, 

hotwell level, CEP controls, BFP controls, Hotwell makeup, Vacuum Bkr.vlv gland seal 
water pressure control. 

  
11.5 Balance of plant controls like auxiliary steam, CW & Circulating cooling water system, 

Emergency cooling water system (if applicable), etc. 
  
12.0 CRITICAL CONTROL LOOPS 
  
 Following CLCS loops are considered critical, for which triple redundant sensors shall 

be provided for all involved parameters involved in the loop. Parameters involved will 
also include parameters used for compensation. For the balance control loops, only dual 
redundant sensors shall be provided. 

   
 (a) Furnace draft 
   
 (b) PA Flow Control, 
   
 (c) SA Pressure control 
   
 (d) SA Flow control 
   
 (e) O2 correction control 
   
 (f) Steam Temperature Control 
   
 (g) Turbine Governor control 
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31.9 For all HT drives alarm and trip signals for bearing and winding temperatures shall be 
considered through soft LVM from temperature element signal only. No temperature 
transmitters are required for these signals. 

  
31.10 All Critical control valves shall be provided with anti-cavitation trim. Control valves / 

dampers shall be supplied with all accessories including non-contact type position 
transmitters and E/P Positioners. Combination of I/P + Pneumatic positioner is not 
acceptable. All inching valves shall be supplied with position transmitters integral with 
the valve positioner. 

  
31.11 All transmitters shall be SMART type with integral local LCD indication and HART 

protocol. 
  
31.12 All Temperature sensors shall be Duplex type and field mounted temperature 

transmitter shall be provided for all temperature measurement applications. Direct 
wiring of RTD or T/C to DCS or PLC is not preferred. (Except for Winding and bearing 
temperature sensors ). 

  
31.13 Switches (pressure, temperature, level & flow etc.) shall be provided only for critical 

equipment trip such as BFP/ CEP trip etc. Wherever possible, transmitters shall be 
provided with required redundancies for all other purposes. 

  
31.14 Similar make and model shall be provided for same type of I&C system equipment. 

This shall specifically apply for field transmitters, control valves etc. 
  
31.15 Smart positioners shall be provided for all control valves/ dampers. 
  
31.16 Where multiple functions like monitoring /control/alarm etc. are sought to be performed 

based on a parameter value, in minimum dual sensor shall type be provided. 
  
31.17 All outdoor field equipment shall be provided with epoxy painting. 
  
31.18 Individual continuous purging shall be provided for all Air and Flue gas transmitters.  

The tap points for these services shall be “Y” shaped. The purging line shall be 
connected near the root valve only and not at the Transmitter end. 

  
31.19 All local cabinets / utility plant control panels with bottom cable entry shall be provided 

with suitable pedestals for easy cabling. The panels shall be designed for ease of 
operation of operating hardware and monitoring the indicators. 

  
31.20 All local panel indicating lamp/indicating type Push button should be of cluster LED 

type only. All local panels shall be of double door type instead of double leaf type to 
avoid ingress of dust in dust prone areas. 

  
31.21 All motorised bypass valves shall be inching type and shall be provided with position 

transmitters of non-contact type. 

20

Where multiple functions like monitoring /control/alarm etc. are sought to be performedp g g
based on a parameter value, in minimum dual sensor shall type be provided. 
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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  2450 

  Remaining  32550 

 e) Tube Dia. OD x Thickness   

  Top two rows mm x mm 22.225 x 1.244 

  Remaining mm x mm 22.225 x 0.7112 

 f) Length of tubes between ends. mm 17900 

 g) Tube material  Welded SS: ASTM A 249 TP 304 

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

MWC 3.26 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 34390 

     - Maximum cu.m/hr 41268 

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 CI to IS 210 FG 260 

 b) Impeller SS-316 

 c) Shaft SS-316 

4.3 BALL COLLECTOR  
 a) Body / housing Carbon steel-IS 2062 Gr. B with epoxy painted inside 

 b) Screen / Strainer SS-316 

 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 Check Valves (65 NB & Above)  For sizes 65 NB and above-Swing check type or dual plate type. 

 a)  Body & Bonnet  CI, IS 210, Gr.FG 260,  Flanged Ends 

 b)   Disc for Check Valve  CI, IS 210 Gr. FG 260 

 c) Stem  ASTM B132 Gr-A/ IS 320 HT2 

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

 a)  Body & Bonnet  ASTM B 62/ IS 318 Gr 2 

 b)  Disc for Check Valve  ASTM B 62/ IS 318 Gr 2 

 c)  Stem  ASTM B132 Gr-A/ IS 320 HT2 

4.6.3 Gate/ Globe Valves 50 Nb & Below   

 
 

Body  & Bonnet  Gun metal as per IS 318 Gr. 2, 
screwed ends 

4.6.4  BF/Gate Valves (65 NB & above)   

  Body & Disc  CI IS 210, FG 260 

  Shaft  SS 

  Stem  ASTM B132 Gr-A/ IS 320 HT2 

  Sealing, Retaining segment & internals  18 – 8 SS 

  Bearings Self lubricating 

 
 

 Companion Flange IS 2062, Gr. B 

 C) Ball valves 
 
 i) Body 
 
 ii) Ball 
  
iii) Stem 
 

 
 

SA 351 CF8M 
    

SA 351 CF8M 
 

SS 316 
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4.7 Interconnecting Piping By Bidder 

 Material  a) Upto 150NB - Carbon steel ERW, IS:1239 (Heavy Grade) 
b) Greater than 150NB – CS to IS 2062 Gr. B, rolled & butt welded, conforming to IS 3589 

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 

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.  
SIS-05-5900-1967 

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

 a)  Intermediate Epoxy based TiO2 pigmented coat 

        d)    Final paint Two coats of Chlorinated rubber paint  to achieve total DFT of 175 to 200 microns.  



 TITLE : STANDARD TECHNICAL SPECIFICATION SPEC. NO.   PE-TS- 392-165-N002 

DATA SHEET-A VOLUME :          II B 

 CONDENSER ON - LOAD TUBE CLEANING  SECTION-D 
SYSTEM ( Sponge Rubber Ball Type ) REV. NO.      0 DATE: 27.11.13 

SL.NO PROJECT RRUVNL SURATGARH STPS  (2X660MW) 
 

 

 

 

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 

11.3 Bid evaluation  rate @ Rs. 25.0 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, DPS and DPT are independent YES  

 h) Timer for Backwashing YES 
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 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 

 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 caliberation are made  YES 

13.0 Mandatory Spares to be supplied under this specification.   

13.1 Mandatory Spares (Mechanical)  Quantity for both units 

1 Sponge balls  50 Charges viz. Total 87500 nos. balls 

2 Abrasive balls  20 Charges viz. Total 35000 nos. balls 

3 Worm gear assembly for Ball separator screen  1 Set 

4 Ball separator screen  1Set 

    5 Ball recirculating pump for tube cleaning system   

5.1 Rotating assembly  1 Set (Rotating assembly consists of all the rotating parts except the bearings.) 

5.2 Shaft with sleeves  1 Set 

5.3 Wearing rings ( if applicable )  2 Sets 

5.4 Bearings  2 Sets 

5.5 Impeller  1 No. 

Note: One charge shall be equal to the total  No. of balls required for each COLTCS per condenser section. 

13.2 Mandatory Spares (C&I Items)   
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S.no. Field Instruments/ Elements /Equipment (Gauges, Switches, 
transmitters etc.) 

 Quantity for both units 

1 Local gauges (including PG, DPG etc.)  10 %For each type, size and range or minimum 2 No. whichever is higher. 

2 Field Switches (including PS, DPS etc)  10 %For each type, size and range or minimum 2 No. whichever is higher. 

3 Transmitters (incl PT, DPT etc.)  10 %For each type, size and range or minimum 2 No. whichever is higher. 

4 Junction Box  10 %For each type, size and range or minimum 2 No. whichever is higher. 

5 Panels, local panels, System/Marshalling cabinets   

5.1 Fuses  100 Nos. of each type and rating 

5.2 Miniature Ckt.Breaker(MCB)  20 Nos. of each type and rating 

5.3 Male/Female parts of pre-fabricated cables  12 Nos. of each type 

5.4 Space Heater  10 % For each type,size and range or minimum 2 No. whichever is higher. 

5.5 Smoke detector  10 % For each type,size and range or minimum 2 No. whichever is higher. 

5.6 Terminal Blocks  20 % of total quantity 

5.7 Terminals in Terminal blocks  20 Nos. of each type 

5.8 Cable clamps  10 Nos. of each type 

5.9 Blowers  2 No 

5.10 Cabinet Cooling Fans  8 Nos. of each type/rating 

Note: Whever % is indicated for mandatory spares, the quantity shall be calculated for % of supply for total quanity for 2 units of 2x660 MW Suratgarh, unless otherwise specified. The quantity to be reckoned 
for % indicated shall rounded off to the next higher whole number. For example if the % arrived is 0.2, the quantity to be supplied shall be 1 and if it is 5.1 then quantity supplied shall be 6. 

13.3 Mandatory Spares (Electrical Items) 
 

  

S.no. LT Motors(AC/DC)  Quantity for both units 

1 Motor  1 No of each type 

2 Bearings  1 Set of each type 

3 Cooling fan  3 Nos. of each type 

14.0 Documents enclosed for bidder’s reference   

  Water Analysis  Indicated in project information in Section B. 

  GA of CW piping in TG hall  Attached as per Annexure-III 
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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



TITLE  : 
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FOR

LV MOTORS 

SPECIFICATION  NO. 
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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. 
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SECTION D3 

STANDARD TECHNICAL SPECIFICATION  
FOR

C&I SYSTEMS 



DATA SHEET FOR  
PRESSURE / DIFFERENTIAL PRESSURE GAUGE  

SPECIFICATION NO.:  

VOLUME  
SECTION  
REV. NO.  DATE:  
SHEET  1 OF 2
Data Sheet No.: PE-DC-999-145-I026-A

                                             TECHNICAL REQUIREMENTS FOR PRESSURE / DIFFERENTIAL  
                                                                               PRESSURE GAUGE                                                                             TO BE FILLED-UP /CONFIRMED  

BY BIDDER 
                                                                                                  (TO BE FILLED BY PURCHASER) 

FO
R

M
 N

O
. P

E
M

-6
66

6-
0

=GENERAL MANUFACTURER 

MODEL NUMBER 

TECHNICAL SENSING ELEMENT 
�  BOURDON    �  DIAPHRAGM    
 (BOURDON FOR HIGH PRESS AND 
DIAPHRAGM      FOR LOW PRESS APPLICATION) 

MATERIAL 
SENSING ELEMENT – AISI 316 SS 
MOVEMENT – AISI 304 SS 
CASING – � DIE CAST AL      � SS 

ENCLOSURE
CLASS:   � IP-55        � IP-65      � EXPL PROOF 
PAINT:   �  ENAMEL  � EPOXY 

DIAL 

SIZE: 150 MM
COLOR: WHITE          NUMERALS: BLACK 
SCALE:   LINEAR,  270° ARC GRADUATED IN           
METRIC UNITS 

CASE COLOUR : BLACK 

SPAN/ ZERO ADJUSTMENT INT. MICRO SCREW 

RANGE SELECTION SHOULD COVER 125% OF OPRATING 
PARAMETER

OVER RANGE PROTECTION 1.5 TIMES OF FSD 

BLOW OUT DISC REQUIRED  

SWITCHING FACILITY  (IF APPLICABLE) NOT REQUIRED  

TYPE �  MICRO SWITCH      �  OTHER  

NO. / TYPE OF CONTACTS 2 NOS. SPDT  

CONTACT RATING 5A 230V AC, 0.25A 220V DC  

SETTING RANGE FIELD ADJUSTABLE OVER FULL RANGE  

REPEATABILITY + 1% OF FSR 

POWER SUPPLY  � 230V AC       � 110V AC  

PERFORMANCE ACCURACY + 1% OR BETTER OF FULL SCALE DEFLECTION

CONNECTION PROCESS � M20 x 1.5 (M)   �  ½” NPT (M)     � ½” NPT (F)     
� OTHER 

LOCATION  BOTTOM   

ACCESSORIES NAME PLATE / METAL TAG SS 

OTHER

SIPHON FOR STEAM, SNUBBER FOR PUMP 
DISCHARGE, CHEMICAL SEAL DIAPHRAGM FOR 
CORROSSIVE,  OIL SERVICES  and SLURRY 
APPLICATION TO BE PROVIDED 

OTHER 
REQUIREMENT INSTRUMENT LIST 

INSTRUMENT LIST COMPRISING OF TAG NO., 
SERVICE, DESIGN/OPERATING PRESSURE & 
TEMPERATURE TO BE ATTACHED 

QUALITY 
REQUIREMENT CHECK LIST FOR PG/DPG REFER CHECK LIST NO PE-CL-999-145-I 026-0 

   

    

   







CHECK LIST FOR  
PRESSURE / DIFFERENTIAL PRESSURE GAUGE 

(Mechanical Auxiliary Packages) 

SPECIFICATION NO.:  
VOLUME  
SECTION  
REV. NO.  DATE:  

SHEET  2 OF 2
Data Sheet No.: PE-CL-999-145-I026-0FO

R
M

 N
O

. P
E

M
-6

66
6-

0

SL
NO

TESTS/CHECKS QUANTM 
OF CHECK 

REFERENCE DOC. 
ACCEPTANCE NORMS 

AGEN
CY

REMARKS 

P W V 
1.0 CHECK FOR  

APPROVED
TECHINCAL 
REQUIREMENT/ DATA 
SHEET

MFR TO 
CARRY OUT 
ROUTINE 
TEST ON 
100%. WHEN 
MATL 
CORELATION 
ARE NOT 
AVAILABLE
MFR’S
COMPLIANCE 
TO BE 
PROVIDED

1.1   DIAL SIZE  100% M C C

1.2   MODEL NO/TAG NO 100% M C C 
1.3   RANGE/SCALE 100% M C C 
1.4   END CONNECTION 100% M C C 
1.5   SWITCH CONTACT            
        RATING & NOS 

100% M C C 

2.0 CALIBRATION 

2.1   ACCURACY 100% M C B 
2.2   REPEATABILITY  
        (FOR SWITCH) 

100% M C B 

2.3  SET POINT ADJUSTMENT 
       FOR SWITCH 

100% M C C 

3.0 OVER PRESSURE & LEAK 
TEST 

100% M C C 

4.0 OPERATION OF PR. RELEIF 
DEVICE

ONE
PER
TYPE 

M C C 

5.0 REVIEW OF T.C. FOR MATERIAL OF-- 

5.1  SENSOR  

FOR LOT 

- - B 

5.2  MOVEMENT - - B 
5.3  PROCESS CONNECTION - - B 

5.4  HOUSING - - B 
6.0 REVIEW OF T.C. FOR 

DEGREE OF PROTECTION 
TYPE TEST - - B 

7.0 REVIEW OF T.C. FOR 
CONTACT RATING OF 
SWITCH 

ONE PER 
TYPE 

- - B 

8.0 ACCESSORIES AS 
APPLICABLE 

100% M C C 

LEGEND:
M: MANUFACTURER/ SUB CONTRACTOR, C: CONTRACTOR/ NOMINATED INSP AGENCY, B: BHEL. P: PERFORM, W: 
WITNESS, V: VERIFICATION. 

NOTE: 
CONTRACTOR TO PROVIDE COMPLIANCE CERTIFICATE FOR TESTS/CHECKS VERIFIED BY CONTRACTOR AND 
SUBMIT THE SAME ALONGWITH TEST CERTIFICATES TO BE VERIFIED BY BHEL. 



 

DATA SHEET FOR PRESSURE / 
DIFFERENTIAL PRESSURE TRANSMITTER  

SPECIFICATION NO.:  

VOLUME  

SECTION  

REV. NO.  DATE:  

SHEET  1 OF 2
TAG No. …………. Qty.................   Data Sheet No.: PES-145-01-DS1-0    

Data Sheet A & B 
 

DATA SHEET-A FOR PRESSURE / DIFFERENTIAL PRESSURE TRANSMITTER 
(TO BE FILLED BY PURCHASER) 

 

 
DATA SHEET-B 

(TO BE FILLED-UP BY BIDDER) 
 

 

FO
R

M
 N

O
. P

E
M

-6
66

6-
0 

GENERAL MANUFACTURER 
  

 MODEL NUMBER 
  

TECHNICAL TYPE (SMART TRANSMITTER) 
�  INDUCTANCE    � CAPACITANCE  

�  STRAIN GAUGE   

 

POWER SUPPLY 24V DC  

 TRANSMITTER MEASUREMENT �  PRESSURE  �  DIFF. PRESSURE    

 OUTPUT SIGNAL 4-20 mA  

 NO. OF WIRE TWO 
 

 ACCURACY ± 0.075% OF SPAN 
 

 LINEARITY, HYSTERISIS AND DEAD 
BAND ± 0.1% OF SPAN 

 

 REPEATABILITY ± 0.05% OF SPAN 
 

 STABILITY ± 0.25 % OF SPAN OR BETTER FOR 6 MONTHS  

 SENSITIVITY ± 0.05% OF SPAN  

 MATERIAL   

 A) BODY ALUMINIUM HOUSING (Epoxy Coated)  

 B) ELEMENT 316 SS  

 C) SEAL TEFLON  

 
CONTINUOUSLY ADJUSTABLE SPAN  
AND ZERO ADJUSTMENT PROVIDED �  YES          �  NO   

 

 MOUNTING 
�  WALL/PIPE STAND    

�   TRANSMITTER RACK   

 

 ENCLOSURE  IP-65   

 TURN DOWN RATIO 30:1  

 INSULATION RESISTANCE TO BE SPECIFIED BY BIDDER  

ZERO SUPPRESSION RANGE TO BE SPECIFIED BY BIDDER  

 ZERO ELEVATION RANGE TO BE SPECIFIED BY BIDDER  



 

DATA SHEET FOR PRESSURE / 
DIFFERENTIAL PRESSURE TRANSMITTER  

SPECIFICATION NO.:  

VOLUME  

SECTION  

REV. NO.  DATE:  

SHEET  2 OF 2
TAG No. …………. Qty.................   Data Sheet No.: PES-145-01-DS1-0    

Data Sheet A & B 
 

DATA SHEET-A FOR PRESSURE / DIFFERENTIAL PRESSURE TRANSMITTER 
(TO BE FILLED BY PURCHASER) 

 

 
DATA SHEET-B 

(TO BE FILLED-UP BY BIDDER) 
 

 

FO
R

M
 N

O
. P

E
M

-6
66

6-
0 

 INTEGRAL INDICATOR(LCD TYPE) �  YES       �  NO    

 
TRANSMITTER SHALL BE ABLE TO 
DRIVE OUTPUT IMPEDANCE OF 700 
OHMS. 

YES 
 

 ZERO DRIFT < 0.1% 
 

 SPAN DRIFT < 0.1%  

 MANIFOLD   

 DIFFERENTIAL PRESSURE 
MEASUREMENT 5 WAY  

 CABLE ENTRY DETAIL SUITABLE FOR DIA OF 17.5 mm  

 PREPARED BY CHECKED BY APPROVED BY COMPANY SEAL 

NAME    NAME 

SIGNATURE    SIGNATURE 

DATE    DATE 
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LIST OF SUBVENDORS 



SPEC.NO.  
 
TCE.5750A-H-500-001 

TATA  CONSULTING ENGINEERS LIMITED VOLUME V  

SECTION:TABLE17 

Package: EPC 

RRVUNL, 2 x 660 MW,Super-Critical TPS,Stage-V,  
Unit # 7 & 8 at Suratgarh, Rajasthan 

INSTRUMENTATION AND CONTROL EQUIPMENT 

LIST OF SUB VENDORS 

 
SHEET  1 OF  16 

 

 

ISSUE 
R1 

TCE FORM 329 R5FILE NAME: SEC – TABLE-17.DOC 

The list of acceptable makes for I&C equipment / system are as listed below: - 
 

AIR FILTER REGULATORS 
 

PLACKA 
Shavo – Norgan (India) Pvt Ltd. 
ABB Ltd. 
BELLS CONTROLS LTD. 
Schrader – Schorill Duncan Ltd., Mumbai. 
Vel jan Hydrair Pvt Ltd., Hyderabad. 

    
GAS ANALYSERS  
 
Emerson Process Management 
ABB Ltd. 
Teledyne 
Novatel 
Codel 
Land Combustion 
Fuji. 
Yokogawa Bluestar Ltd. 
Chemtrols. 
Siemens. 
 
NITRIC OXIDE (NOX) ANALYSER  
 
Land Combustion Ltd. 
Emerson Process Management 
Horiba 
Chemtrols 
Siemens 
ABB Ltd. 
 
OXYGEN MEASUREMENT (ZIRCONIUM PROBE)  
 
ABB Ltd. 
H & B (HARTMANN & BRAUN)  
Emerson Process Management 
Seco Controls 
Land Combustion. 
 
 
 

LIST OF SUB-VENDORS (AS ON DATE)



SPEC.NO.  
 
TCE.5750A-H-500-001 

TATA  CONSULTING ENGINEERS LIMITED VOLUME V  

SECTION:TABLE17 

Package: EPC 

RRVUNL, 2 x 660 MW,Super-Critical TPS,Stage-V,  
Unit # 7 & 8 at Suratgarh, Rajasthan 

INSTRUMENTATION AND CONTROL EQUIPMENT 

LIST OF SUB VENDORS 

 
SHEET  2 OF  16 

 

 

ISSUE 
R1 

TCE FORM 329 R5FILE NAME: SEC – TABLE-17.DOC 

 
PARTICULATE EMISSION  
 
Land Combustion Ltd. 
Emerson Process Management 
Siemens  
Durag. 
Fireye. 
Sintrol – oy – Finland. 
Erwin – Sick (Germany) 
Oldham (France) 
 
SMOKE DENSITY  
 
Skil 
Teledyne / Honeywell  
Codel 
Land Combustion 
EMERSON PROCESS MANAGEMENT 
Durag 
 
SULPHUR-DI-OXIDE (SO2)  
      
ABB 
Land Combustion ltd. 
Emerson Process Management 
Horiba,  
Fuji. 
 
COMPENSATING CABLE  
 
Industrial Instrumentation Consortium  
General Instruments 
Toshiniwal Industries Pvt. ltd. 
Polycab. 
Udey Pyro Cables. 
REL  
 
INSTRUMENT CABLES  
 
Incab 
Delton 
Fort Globster Industries 
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Universal Cables Ltd 
Reliance Cables 
 
Gems Cab 
 
CONTROL CABLES 
Delton 
Incab 
Universal Cables ltd 
Reliance Cables 
Gems Cab. 
 
CONDUCTIVITY MEASUREMENT 
 
Emerson Process Management 
Honeywell 
ABB Ltd. 
Polymetron. 
Yokogawa Bluestar Ltd 
 
DISSOLVED OXYGEN MEASUREMENT  
 
Honeywell 
Polymetron 
Emerson Process Management 
ABB 
Yogokawa Bluestar Ltd. 
 
HYDRAZINE ANALYSER  
 
Hach 
ABB 
Polymetron 
Emerson Process Management 
 
PH  
 
Hach 
Polymetron 
Forbes Marshall 
Honeywell     
Emerson Process Management      
ABB Ltd  
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SILICA 
 
Hach 
Polymetron 
Braun & Leube 
ABB 
Emerson Process Management 
 
CONTROL VALVES 
 
Dresser Masoneilan - France,  
Fisher   
Yamatake  
CCI 
ABB 
Welland & Tuxhorn 
Gulde Regal Armtturen. 
Pneucon 
    
ELECTRICAL ACTUATORS 
 
Vaas Bernard 
Auma India Ltd. 
Limitorque 
Rotork Controls Ltd. 
Antrieb  
 
DIFFERENTIAL PRESSURE INDICATORS 
Indfoss  
AN Instruments 
Switzer Instruments Ltd. 
Waaree Instruments Ltd. 
General Instruments (GIC) 
H.Guru 
A N Instruments 
 
DIFFERENTIAL PRESSURE SWITCHES 

 
Indfoss  
Switzer Instruments Ltd. 
Varma Trafag 
Waaree Instruments Ltd 
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General Instruments (GIC) 
 
PRESSURE / DIFFERENTIAL PRESSURE TRANSMITTER  
 
Honeywell  
Emerson Process Management 
ABB 
Yokogawa 
Fuji 
Yamatake 
Endress & Hauser 
SIEMENS  
       
DIGITAL DISPLAY UNIT  
 
Laxsons 
Yogokawa Bluestar Ltd. 
Tata Honeywell Ltd. 
Gossien Metrawatt 
 
DISPLACEMENT TYPE LEVEL TRANSMITTERS  
 
Dresser Masoneilan 
Emerson Process Management 
Magnetrol 
Yamatake  
Endress & Hauser 
          
ELECTRIC METERS  
 
AE 
MECO 
Gossien 
ABB 
          
E/P CONVERTERS  
 
Bells Controls Ltd. 
ABB 
Emerson Process Management 
Sical Yamatake 
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FLOW ELEMENT 
 
Starmech 
Micro precision products 
Engineering Specialities Pvt Ltd.  
Mech Engg 
General Instruments (GIC) 
Teleflow 
Emerson 
Dag Process Instruments 
Hydropnematic 
 
FLOW GLASSES 
 
Eureka 
General Instruments 
Levcon 
V.Automat & Instrument (p) Ltd. 
Bliss Anand 
 
FLOW INTEGRATORS 
          
Lectrotek 
Nishko 
ABB Ltd. 
Rockwin 
         
ILLUMINATED PUSH BUTTONS 
          
EAO 
H & B 
L & T 
Ronan 
Honeywell 
Siemens 
 
STANDALONE SER 
          
Hathaway (Imported) 
Ronan (Imported) 
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MICROPROCESSOR BASED ANNUNCIATION SYSTEM  
 
Hathaway (Imported) 
Ronan (Imported) 
 
 
LEVEL GAUGES  
 
 Chemtrols Engg. 
 Levcon 
 Sigma Instruments co. 
Technomatic (India) pvt. ltd. 
Teleflo Instruments co. ltd. 
Pune Techtrol 
B K Equipment 
V Automat 
SBEM 
Bliss Anand 
 
LEVEL SWITCHES  
  
Bells Control Ltd. 
Levcon 
Magnetrol 
Placka 
Pune Techtrol 
B K Equipment 
V Automat 
SBEM 
Bliss Anand 
 
POSITION TRANSMITTER  
 
Endress & Hauser 
Yamatake 
Siemens 
Gulde 
  
PRESSURE INDICATORS  
 
H.Guru 
Bells Controls ltd. 
General Instruments 
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A.N. Instruments 
Gauges Bourdon 
Industrial Eqpt. co. 
Waaree Instruments Ltd. 
Odion 
Druck India 
Wika Instruments 
 
PRESSURE SWITCHES  
 
Indfoss (India) Ltd. 
Switzer Instruments ltd. 
Varma Trafag 
A.N. Instruments 
Waaree Instruments Ltd 
Dag Process Instruments 
Chemtrols 
 
PUSH BUTTONS  
 
Honeywell 
Larsen & Toubro ltd. 
Siemens ltd. 
Tele Mechanic 
          
RECEIVER INDICATOR (BAR GRAPH) 
 
Laxons 
Masibus  
Industrial Instrumentation 
Yokogawa  
Teletherm Instruments co. 
        
 
RECEIVER RECORDER / MULTIPOINT RECORDER  
 
Laxons Engg. & Electronic Pvt. ltd. 
Yokogawa. 
Tata Honeywell 
ABB 
Digital Electronics. 
Penny & Guile 
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RELAYS 
 
Jyothi 
ABB 
Paramount 
Omron 
SIEMENS 
 
SAMPLE COOLER  
 
Polymetron 
Emerson Process Management 
Sentry 
Lowe 
 
SAMPLING RACK  
         
Emerson Process Management 
Polymetron 
 
SOLENOID VALVES  
 
Asco 
Avcon 
Rotex 
Schrader 
Herion-Norgren 
Schovill Duncan Ltd. 
 
TEMPERATURE INDICATORS  
 
G.I.Consortium 
Bells Controls 
Waaree instruments ltd 
Dresser-USA 
 
TEMPERATURE SWITCH  
 
Ashcroft 
Switzer Instruments Ltd. 
Waaree Instruments Ltd 
Dresser-USA 
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TEMPERATURE TRANSMITTERS  
 
ABB Ltd.  
 Emerson Process Management 
Camille-Baur 
P & F. 
 
THERMO COUPLE ASSEMBLY  
 
Industrial Instrumentation 
General Instruments 
Nagman Sensors (p) Ltd 
Pyro Electric instruments 
Toshniwal Industries Pvt. Ltd. 
Altop 
Temsens 
Waaree 
 
THERMOWELL  
 
General Instruments 
Nagman Sensors (p) Ltd. 
Pyro Electric Instruments 
Detriev Instrumentation 
Toshniwal Industries ltd. 
Altop 
Temsens 
Waaree 
 
RTD  
 
Industrial Instrumentation 
Nagman Sensors (p) Ltd. 
Toshniwal Industries Pvt. Ltd 
Pyro Electric Instruments 
Altop 
Temsens 
Waaree 
 
UNIT CONTROL PANELS  
 
Industrial Controls & Appliances (P) Ltd. 
J & H 
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Chemin 
Rittal 
 
LOCAL CONTROL PANELS  
 
Industrial Controls & Appliances (P) Ltd. 
J & H 
Pyrotech 
Rittal 
Chemin 
 
VARIABLE AREA FLOWMETERS  
 
Eureka 
Krone – Marshall 
Scientific Devices 
Chemtrols 
Trac 
Instrument Engineers 
 
CONDITION MONITORING SYSTEM  
 
Bently Nevada 
Schenk  Avery 
SPM Instruments Ltd. 
Rockwell Automation. 
Shinkawa. 
 
ANNUBAR 
 
Dietrich 
Emerson Process Management 
 
ASSIGNABLE TREND RECORDER 
 
Honeywell 
Yokogawa 
Penny & Guile 
 
DESUPERHEATER 

 
Fisher  
Dresser Masoneilan 
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CCI 
 
FLOAT & CHORD TYPE LEVEL INDICATOR 
 
Jayati 
Pune Techtrol 
B K Equipment 
V Automat 
SBEM 
Bliss Anand 
 
LEVEL SWITCH (PROBE TYPE) 
 
Level Stat 
Solatron 
Keystone 
Yarway. 
 
LAB INSTRUMENTS 
 
Dead Weight Tester (Pneumatic) 
 
Pressurements 
Waaree Instruments Ltd 
 
PRESSURE AND VACCUM GENERATORS WITH FINE REGULATOR 
 
Superb Instruments 
 
HIGH PRECISION REGULATORS FOR PRESSURE & VACUUM 
 
Fairchild  
 
HIGH TEMPERATURE FURNACE 
 
Nagman 
Waaree Instruments Ltd 
 
DIGITAL STORAGE OSCILLOSCOPE 
 
Phillips 
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AC CLAMP ON METER 
 
Extech  
 
DIGITAL STROBOSCOPE 
 
Lutron 
 
SLING SYNCHROMETER 
 
Extech 
 
 
PORTABLE FLUE GAS ANALYSER 
 
 Emerson Process Management 
 
BAROMETER 
 
Standard make subject to purchaser’s approval 
 
SMD REWORK STATION 
 
Soldron 
Hakko 
OKS 
 
LAB & Control room FURNITURE 
 
Godrej 
 
PNEUMATIC POSITIONER / ELECTRO PNEUMATIC POSITIONER 
 
Masoneilan (India) Ltd. 
ABB  
 
ULTRASONIC TYPE LEVEL SWITCHES 
 
Nivo Controls Pvt Ltd. 
SB Electro Mechanics Ltd. 
E & H. 
Emerson Process Management 
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RF Level Switch. 
 
EIP Bulk Controls Pvt Ltd. 
EIP Enviro Controls. 
 
TERMINAL BLOCKS 
 
Phoenix 
Weidmueller 
Wago  
 
MINIATURE CIRCUIT BREAKERS 
 
Siemens 
ABB 
L & T. 
 
LARGE VIDEO SCREENS / PLASMA VIDEO WALLS 
 
Barco 
Synelec 
SONY 
SAMSUNG 
LG 
 
DCS 
 
ABB 
BHEL 
Tatahoneywell 
Emerson Process Management 
Invensys 
Siemens 
Yokogawa Bluestar Ltd 
 
PLC 
 
AllenBradley 
ABB  
Honeywell 
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BUNKER LEVEL INDICATORS 
 
Pepper &Flucs 
E&H 
Emerson Process Management 
EIP Enviro Controls 
 
PLASMA MONITORS    
 
Sony 
Samsung 
LG 
 
WORK STATIONS / MIS STATIONS/SERVERS 
 
IBM 
HP 
DELL 
 
MASS FLOW METER 
 
Emerson Process Management 
E&H 
 
SCREW PUMPS & DEAD WEIGHT TESTER(Hydraulic) 
Manometer India 
Budenberg 
Nagman 
Druck 
 
VIBRATION ANALYSIS SYSTEM 
 
Bentley Nevada 
Bruelenzar 
Rockwell 
SKF 
 
FURNACE FLAME ANALYSIS SYSTEM 
 
Durag, Hitech(BFI)  
EU tech scientific engg., GMBH 
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PADO 
 
STEAG encotec (India) Pvt. Ltd. (Evonics) 
Honeywell 
Invensys 
Emerson 
 
CMMS 
 
Honeywell  
InvensysABB 
TCS 
 
AAQMS & MMS 
 
Chemtrols  
Campbell scientific canda corp  
Honeywell (Teledyne)  
Techmark engineers and cosultants (Horiba)  
Nevco engg pvt. Ltd. (LSI lastern) 
 
 
NOTES 
 
1.  The final make selected out of the recommended makes listed above 

shall be subject to purchaser / consultant’s approval during detailed 
Engineering. 

 
2.  Wherever the make is not specified for any item, the Bidder shall   

indicate   2  or  3  reputed  makes,  out   of   which Purchaser / 
Consultant shall select any one which is  acceptable suggest  an  
acceptable make. This shall have no price implication. 

 
 




