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SPECIFIC TECHNICAL REQUIREMENTS (C&I) FOR 

FRP-COOLING TOWER SYSTEM 
 

 
 

 

SPECIFIC TECHNICAL REQUIREMENTS (C&I) 
 
1.0       FRP- Cooling tower system shall be operated from FGD-DCS (DCS-BHEL Scope 
of supply) through operator work stations. 
 
2.0 All instruments shall be provided with durable epoxy coating for housing and all 
exposed surfaces of the instruments. 
 
3.0  The following items shall be provided as minimum by bidder corresponding on its 
offered FRP Cooling tower design (if applicable):  
i) Temp Elements with temp transmitters and Temp Gauges for each Gear box. 
ii) Redundant level Switch for each of the gear box for lube oil level. 
iii) Field junction box for each fan for termination of cables from level switch, temp 
element with temperature transmitter. 
 
4.0 All integral control system for FRP-Cooling Tower System is in bidder scope of 
supply. Items not specifically mentioned however required for the completeness of the 
system shall be supplied by bidder without any commercial implication. 
 
5.0 The bidder shall provide complete Instrumentation for control, monitoring and 
operation of entire FRP-Cooling tower. The requirements given are to be read in 
conjunction with detailed Technical specification enclosed in the specification. Further in 
case of any discrepancy in the requirement within the same section noted by the bidder in 
the specification, the same will be brought to the notice of BHEL in the form of pre- bid 
clarification. In absence of any pre-bid clarification, the more stringent requirement as per 
interpretation of customer shall prevail without any commercial implication. 

 
6.0 The make/model of var
approved vendor list. No commercial and delivery implication in this regard shall be 
acceptable. In case of any conflict and repetition of clauses in the specification, the more 
stringent requirements among them are to be complied with, the more stringent 
requirement as per interpretation of customer/BHEL shall prevail without any commercial 
implication. 
 
7.0 Power supply derived for contact interrogation, interposing relay and solenoid shall 
generally be ungrounded 24 V D.C. only.  
 
8.0 The scope of cable shall be referred in Electrical scope split sheet in Electrical 
portion of the specification.  

 
9.0 Electrical Actuators with integral starter shall be provided for all on/off and inching 

type valves along with necessary interface units for linking to corresponding Control 
System as applicable,  (as 
applicable) 

 
10.0 All instruments shall be terminated on JB/LCP in field and both instruments and 
JB/LCP are in bidder scope. Instrument installation and accessories required for the 
same shall be in Bidder's scope and shall be subject to customer/BHEL  approval during 
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FGD projects) 

 
 
 

 
SPECIFIC TECHNICAL REQUIREMENTS (C&I) FOR 

FRP-COOLING TOWER SYSTEM 
 

 
 

 

detailed engineering. 
 
11.0 Bidder to provide erection hardware including junction boxes, canopies, structural 
steel as required. 
 
12.0 The bidders shall specifically mention any deviation they would like to take on the 

ertificate is to be 
furnished. 
 
13.0 For instruments which are not located inside covered building, suitable canopy/ 
protective arrangement shall be provided which shall be approved during detail 
engineering. 
 
14.0 All the wetted parts of the instruments including the accessories like root valves, 
impulse piping, drain cocks, gauge-zeroing cocks, valve manifolds and all the other 
accessories required for mounting/erection of these local instruments as well as valves 
shall be of SS- scope.  
 
15.0 Bidder to provide mandatory spares as per mandatory spares list (refer project 
specific mandatory spare list). Attached elsewhere in the specification 

 
16.0 Quality plan for instruments/equipment given under North karanpura specification 
shall be followed in other projects also. 

 
 
Note:  
1. All equipment items shall be of latest design with proven track record. 
 
2. The above given scope is indicative & minimum. Any item/ equipment not indicated 
above however required for the completeness of the system is to be supplied by bidder 
without any technical, commercial and delivery implication to BHEL. 

 
3. Documents of C&I System shall be submitted to end user/owner for approval during 
detail engineering. Changes, if any, shall be accommodated by the bidder without any 
price/time implication. 
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The vibration monitor racks with power supplies shall be mounted in a separate self 
standing cabinet to be located in control room. The number of racks and power 
supplies shall be such that on failure of a single power supply/module, not more than 
four monitors shall be affected. The vibration monitoring cabinet shall be fed from 
redundant 24V DC feeders with auto changeover scheme. 

 
The power supply arrangement for monitors shall ensure that failure of one power supply 
shall not affect any monitoring function in the system. Also any power supply failure /earth 
fault in any of the monitors will be isolated without affecting other monitors/ common power 
supply. If 230 V AC UPS power supply is required for panel PC/ desktop PC, UPS/Mini UPS 
for the same shall be provided by the contractor. 

 
The functional requirement for vibration monitoring system shall include but not be 
limited to the following: 

 - Vibration monitor front face status indications shall be available for indications 
of healthy conditions of pick up circuit, monitor circuit and power supply.  On 
sensor fault/wire break in the sensor circuit, the system shall have the feature 
of identifying the same through suitable means like the signal forced to a value 
less than 4 mA. In case, such a feature is not available then suitable contact 
shall be provided from the monitor for sensor fault. 

 - The facility shall be available for online functional checking of monitors. 
 - All vibration monitoring equipment shall be functionally tested for circuit 

continuity and output response. All the components & interconnection cables 
shall be tested to ensure compliance with the specification requirements & all 
other applicable codes & standards. 

 
In case it is the proven standard practice of a Contractor to provide vibration monitoring 
PC with TFT LCD monitor, instead of dedicated monitors with the signal conditioning 
equipment in control equipment room, the same shall also be acceptable. However, all 
relevant functional requirements detailed above shall be met and the system shall be 

 
 
 
 

13.00.00 FIELD INSTRUMENTS BASED ON FIELDBUS 
 
The following instruments shall be connected to DDCMIS through fieldbus i.e. 
FOUNDATION Fieldbus/PROFIBUS PA protocol complying to IEC 61158 directly from 
transmitter. 
 

13.01.00  Electronic Transmitter for Pressure, Differential Pressure and DP based Flow / 
Level measurements.                                               
 
S No. 
 

Features Essential/Minimum Requirements 

1. 
 

Type of Transmitter   FOUNDATION Fieldbus/PROFIBUS PA based output   
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2 

 

 

 

 

 

3.   

 

 

 

 

 

 

4       

      

Accuracy 

 

 

 

 

 

Stability  

 

 

 

 

 

 

Turn down  

 

± 0.060 % of calibrated range (minimum) for calibrated 
range greater than 400 mmwc. 

+0.065% of calibrated range (minimum) for calibrated 
range greater than 250 kg/cm2. 

± 0.10 % of calibrated range (minimum) for calibrated 
range less than 400 mmwc. 

 

0.25 % of calibrated range for 10 years for calibrated 
range greater than equal to 400 mmwc on standard 
conditions of manufacturer.  

0.2 % of calibrated range for 1 years for calibrated range 
less than 400 mmwc on standard conditions of 
manufacturer. 

0.15% of calibrated range for 5 years for DPT with static 
pressure greater than 250 kg/cm2. 

 

50:1 for greater than or equal to span of 400mmwcl.  

20:1 for span below 400mmwcl.   

10:1 for span greater than 250 kg/cm2 

 (Above mentioned (2,3,4) parameters/features of offered models shall be strictly 
as defined in standard published catalogue of the manufacturer only). 

5 Housing Weather proof as per IP-67, metallic housing with durable 
corrosion resistant coating 

6. Electrical connection  
compatible 

7. 

 

Process connection  

 

8. Operating Ambient 
temperature 

85 deg C without display. 

70 deg C with display. 

 Overpressure  150% of max operating pressure 

9 

 

 

 

 

 

Accessories 

 

 

 

 

 

-Diaphragm seal, pulsation dampeners, syphon etc. as 
required by service and operating condition. 

-2 valve manifold for absolute & gauge pressure 
transmitters, -3-valve for DP and 5 valve manifold for 
level/flow applications. 

-The valve manifold shall be non-integral type. 

-For hazardous area, enclosure as described in NEC 
article 5. 
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10. Mounting 

 

2 inch pipe mounting with Enclosure/Rack/Canopy. 

11. Diagnostics & 
display 

Self-Indicating feature and digital display on transmitter 

Notes  

- For primary air/ secondary air/flue gas/ furnace pressure applications, DP type 
transmitters shall be provided for pressure measurement below 2000 mmwc.  

- LVDT type is not acceptable. 

- Where the process fluids are corrosive, viscous, solid bearing or slurry type, 
diaphragm seals shall be provided. Parts below the diaphragm shall be removable for 
cleaning. The entire volume above the diaphragm shall be completely filled with an 
inert liquid suitable for the application.  

 
 
13.02.00           Temperature Transmitter  
                        
 
13.02.01            Single Input /Dual Input Temperature transmitter 
 

Temperature transmitter shall be provided which shall be fully compatible with 
thermocouples and RTDs being provided by the contractor. Temperature compensation 
for thermocouples shall be performed in the temperature transmitter itself. Transmitters 
shall be capable of withstanding ambient temperature up to 85 deg C. 
 
Following specifications are applicable for dual input/single input temperature 
transmitter. 

 

S No. Features Essential/Minimum Requirements 

1. Output   FOUNDATION fieldbus /PROFIBUS  PA 

2. Input Same transmitter shall be capable to handle Pt-100 RTD, 
Thermocouples K, R & ,S types  

3. Housing Weather proof as per IP-67, metallic housing with durable 
corrosion resistant coating 

4. Electrical 
connection compatible 

5. Diagnostics & 
display 

Self-Indicating feature and digital display on transmitter 

6. Operating 
Ambient 
temperature 

85 deg C without display. 

70 deg C with display. 
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3.02.00       Resistance Temperature Detector ( RTD ) 

Sr.
No. 

Features Essential/Minimum Requirements 

1 Type of RTD. : Four wire, Pt-100 (100 Ohms resistance at zero 
degree Centigrade). 

2 No. of element : Duplex 

3 Housing/Head : IP-65/Diecast Aluminium. Head of TE to be 
provided with sufficient space and arrangement 
to mount head mounted temperature transmitter 
(as applicable). Plug in connectors are to be 
provided for external signal cable connection. 
TE terminal head shall be spring loaded for 
positive contacts with the thermo well 

4 Insulation and sheathing 
of RTD 

: Mineral (magnesium oxide) insulation and 
SS316 sheath,  

5 Calibration and accuracy : As per As per IEC-751/ DIN-43760 Class-A for 
RTD 

6 Accessories : Thermo well  and associated fittings  

7 Standard : IEC-751/ DIN-43760 for RTD and ASME PTC-
19.3 for Thermo-well. 

NOTES :  

1)  The specifications for RTDs of winding/ bearings of motor/pump, can be as per their 
manufacturer standards. The manufacturer shall submit the adequate supporting 
documents for establishing their standard practice. However the type of RTD shall be 
Pt100.  

2)  The specifications of temp elements for air conditioning & ventilation system / 
process can be as per system manufacturer’s standards. The manufacturer shall 
submit the adequate supporting documents for establishing their standard practice. 

 

3.03.00           Metal Temperature Thermocouples 

Measuring Medium Metal Temperature 

Material of 
Thermocouple. 

Chromel Alumel Type K 

Type of Thermocouple Duplex with ungrounded separate hot junctions 

Insulation Mineral Insulation (Magnesium Oxide). 
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Thermocouple wire 
gauge 

16 AWG 

Protective sheath SS 321 

Protective sheath dia 8 mm OD 

Calibration & accuracy As per IEC-584/ ANSI-MC-96.1 (special limits of error) for T/C 

Mounting accessories 1/2" BSP SS sliding end connector, weld pad, clamps of heat 
resistant steel SS310. Adjustable gland fitting for connection at 
the junction box end as per manufacturer’s standard. 

Cold end sealing SS pot seal with colour coded PTFE Insulated flexible tails. 
Sealing compound- Epoxy resin. Length of PTFE insulated 
flying leads shall be minimum 750 mm. 

Minimum bending 
radius 

30 mm 

Length of T/C On as required basis considering location of measurement 
point and the JB/TTJB location. 

  Notes : 

1) The specification for thermocouples of bearings metal  temp measurements can be 
as per their manufacturer standards. The manufacturer shall submit the adequate 
supporting documents for establishing their standard practice. However type of 
thermocouples shall be K-type. 

 

3.04.00  Thermo well (for all process temp. elements) 

(a) Shall be one piece solid bored type of 316 SS of step-less tapered design. (As per 
ASME PTC 19.3, 1974) 

(b) For Mill classifier outlet long life solid sintered tungsten carbide material of high 
abrasion resistance shall be provided. 

(c) For Air & Flue gas 316 SS protecting tube with welded cap. (However contractor 
shall provide better material for Flue gas service if required based on the specified 
boiler design parameters). 

(d) For furnace zone, impervious ceramic protecting tube of suitable material along 
with Incoloy supporting tubes and adjustable flanges. 

3.05.00  TEMPERATURE TRANSMITTER (TT) 

Following types of 2-wire (loop powered) temperature transmitter (directly powered from 4-
20mA input cards of DDCMIS/PLC) shall be provided. The temperature transmitter shall be 
fully compatible with thermocouples and RTDs being provided by the contractor. 
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10. Mounting 

 

2 inch pipe mounting with Enclosure/Rack/Canopy. 

11. Diagnostics & 
display 

Self-Indicating feature and digital display on transmitter 

Notes  

- For primary air/ secondary air/flue gas/ furnace pressure applications, DP type 
transmitters shall be provided for pressure measurement below 2000 mmwc.  

- LVDT type is not acceptable. 

- Where the process fluids are corrosive, viscous, solid bearing or slurry type, 
diaphragm seals shall be provided. Parts below the diaphragm shall be removable for 
cleaning. The entire volume above the diaphragm shall be completely filled with an 
inert liquid suitable for the application.  

 
 
13.02.00           Temperature Transmitter  
                        
 
13.02.01            Single Input /Dual Input Temperature transmitter 
 

Temperature transmitter shall be provided which shall be fully compatible with 
thermocouples and RTDs being provided by the contractor. Temperature compensation 
for thermocouples shall be performed in the temperature transmitter itself. Transmitters 
shall be capable of withstanding ambient temperature up to 85 deg C. 
 
Following specifications are applicable for dual input/single input temperature 
transmitter. 

 

S No. Features Essential/Minimum Requirements 

1. Output   FOUNDATION fieldbus /PROFIBUS  PA 

2. Input Same transmitter shall be capable to handle Pt-100 RTD, 
Thermocouples K, R & ,S types  

3. Housing Weather proof as per IP-67, metallic housing with durable 
corrosion resistant coating 

4. Electrical 
connection compatible 

5. Diagnostics & 
display 

Self-Indicating feature and digital display on transmitter 

6. Operating 
Ambient 
temperature 

85 deg C without display. 

70 deg C with display. 
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7. Mounting 2 inch pipe mounting with Canopy. 

8. Accessories  As required by service and operating condition. 

9. Composite 
Accuracy 

(Refer note 2 ) 

  RTD    =<0.25% of  0-250 deg C span 

  T/C-K type =<0.2% of  0-600 deg C span 

  CJC accuracy (for thermocouples) shall be =< 1 deg C 

Notes: 

1.    In case of failure (open or burn-out) of RTD/thermocouple, transmitter shall provide 
low temperature output. 

2.     Dual input temperature transmitter shall have bump less changeover facility to 
second sensor in case first sensor fails. This changeover is to be alarmed. 

 3.   Composite accuracy is to be calculated as summation of all applicable accuracies 
of temperature transmitter for converting sensor input to output (e.g., basic 
accuracy, digital accuracy, etc.) and temperature effect on these accuracies at 
ambient temperature of 50 deg C, based on the figure/ formula given in the 
standard product catalogue for span as specified above for various types of 
temperature elements specified. All such accuracy/ temperature effect figures in 
catalogue shall be first converted to deg C, and then percentage of this converted 
accuracy in specified span shall be calculated to compare with the specified 
composite accuracy figures. All temperature transmitters shall be interchangeable 
(i.e. can be used for either RTD or thermocouple) and composite accuracy shall be 
met for each type of input as specified above. 

3.    Above mentioned parameters/features of offered models shall be strictly as defined 
in standard published catalogue of the manufacturer only. 

4.     Dual input temperature transmitters can also be accepted in place of single input 
TT. 

 
 



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  RTD    =<0.25% of  0-250 deg C span 

  T/C-K type =<0.2% of  0-600 deg C span 

  CJC accuracy (for thermocouples) shall be =< 1 deg C 

Notes (Common for a) to d) above):- 

1.    In case of failure (open or burn-out) of RTD/thermocouple, temp. Transmitter shall 
provide low temperature output. 

2.  Composite Accuracy is to be calculated as summation of all applicable accuracies of 
temp transmitter, for converting sensor input to output in 4-20 mA (e.g., basic 
accuracy, digital accuracy, D/A accuracy, etc.) and temperature effect on these 
accuracies at ambient temperature of 50 deg C, based on the figure/ formula given in 
the standard product catalogue for span as specified above for various types of 
Temperature Elements specified. All such accuracy/ temp effect figures in catalogue 
shall be first converted to deg C, and then percentage of this converted accuracy in 
specified span shall be calculated to compare with the specified composite accuracy 
figures. All temperature transmitters are to be interchangeable (i.e. can be used for 
either RTD or thermocouple) and composite accuracy shall be met for each type of 
input specified in (i) & (ii). 

4.00.0   SPECIFICATIONS FOR PR. GAUGE, D.P. GAUGE, TEMP. GAUGE AND LEVEL GAUGE. 

Sl.
No 

FEATURES            ESSENTIAL/MINIMUM REQUIREMENTS 

  Pr. Gauge/ DP 
Gauge/ Draught 
gauges 

Temperature 
Gauge 

Level Gauge  

1 Sensing 
Element  

Bourdon for high 
pressure, 
Diaphragm/ 
Bellow for low pr.  

 Inert gas 
actuated/ Liquid 
filled other than 
mercury  

Tempered  * toughened 
Borosilicate gauge glass 
steel armoured reflex or 
transparent type. 

2 Material of 
sensing 
element 

SS 316 SS 316  

3 Material of 
movement 

SS 304 SS 304  

4 Body material Die-cast 
aluminium 

Die-cast 
aluminium 

Forged carbon steel/304 
SS 

5 Dial size 150mm 150 mm Tubular covering entire 
range 



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6 End 
connection 

1/2 inch NPT (M) 1/2 inch or 3/4 
inch NPT (M). 

Process connection as 
per ASME PTC and 
drain/vent 15 NB 

7 Accuracy ±1% of span ± 1% of span ± 2% 

8 Scale Linear, 270° arc 
graduated in 
metric units 

Linear, 270° arc 
graduated in °C 

Linear vertical  

9 Range 
selection 

Shall cover 125% 
of max. operating 
press 

Shall cover 125% 
of max. operating 
temp 

Shall cover max. 
Operating level. 

10 Over range  125% of FSD 125% of FSD -

11 Housing Weather and dust 
proof as per IP-55 

Weather and dust 
proof as per IP-55 

CS/304 SS leak proof 

12 Zero/span 
adjustment 

Provided Provided -- 

13 Identification Engraved with service legend or laminated phenolic name plate 

14 Accessories Blow out disc, 
siphon, 
snubber, 
pulsation 
dampener, 
chemical seal (if 
required by 
process) gauge 
isolation valve 

SS Thermowell  Gasket for all KEL-F shield 
for transparent type vent 
and drain valves of 
Steel/SS as per CS/Alloy 
process Requirement. 

 

Notes:-    

*Bicolour type level gauges will be provided for applications involving steam and water 
except for condensate and feed water services. 

Length of gauge glass shall not be more than 1400 mm. If the vessel is higher, multiple 
gauge glasses with 50 mm overlapping shall be provided. 

Where the process fluids are corrosive, viscous, solid bearing or slurry type, diaphragm 
seals shall be provided. Parts below the diaphragm shall be removable for cleaning. The 
entire volume above the diaphragm shall be completely filled with an inert liquid suitable for 
the application.  

 
 
 
 
 


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5.00.00           PROCESS ACTUATED SWITCHES  

FEATURES                 ESSENTIAL / MINIMUM REQUIREMENTS 

 Pressure/ Draft 
Switches/ DP 
Switches 

Temperature 
switches 

Level switches 

Sensing 
Element 

Piston actuated 
for high pressure 
and diaphragm or 
bellows for low 
pr./ vacuum 

Vapor pressure 
sensing, liquid 
filled bellow 
type with SS 
bulb and 
capillary (5 m 
minimum, to 
suit application) 

Capacitance types, float type, 
conductivity type, RF type, 
Ultrasonic type as per suitability to 
the application. .   

Material 316 SS Bulb 316 SS/ 
capillary 304 SS

316 SS 

End 
connection 

½ inch NPT (F) ½ inch NPT (F) Manufacturer standard 

Over range/ 
proof pressure 

150% of 
maximum 
operating pr. 

- 150% of maximum operating pr. 

Repeatability +/- 0.5% of full range 

No. of contacts 2 No.+2NC. SPDT snap action dry contact 

Rating of 
contacts 

 60 V DC, 6 VA (or more if required by DDCMIS) 

Elect. 
Connection 

Plug in socket. 

Set point 
adjustment 

Provided over full range. 

Dead band 
adjustment 

Adjustable/ fixed as per requirement of application. 

Enclosure Weather and dust proof as per IP-55, metallic housing. 

Accessories Siphon, snubber, 
chemical seal, 
pulsation 
dampeners as 
required by 
process 

Thermo well of 
316 SS and 
packing glands 

All mounting accessories 

Mounting Suitable for 
enclosure/ rack 
mounting or 
direct mounting 

Suitable for rack 
mounting or 
direct mounting 

- 


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Power Supply 

(wherever 
required) 

As per Contractor’s Standard practice. 

Notes :- 

1) Where the process fluids are corrosive, viscous, solid bearing or slurry type, 
diaphragm seals shall be provided. Parts below the diaphragm shall be removable 
for cleaning. The entire volume above the diaphragm shall be completely filled with 
an inert liquid suitable for the application.  

2) Pressure/ Diff pressure switches for very low press/ DP measurements can have 
sensor material other than SS316 in case of any technical limitation and the offered 
product is standard product of the manufacture for very low pressure applications. 

3) Repeatability can be upto +/-1% of full range in case of switches with diaphragm 
seals or very low pressure/DP range. 

4) The specifications of switches for air conditioning & ventilation system / process can 
be as per system manufacturer’s standards. The manufacturer shall submit the 
adequate supporting documents for establishing their standard practice. 

 
 

 

 

 

 

 

 

 

 

 

6.00.00 SOLENOID VALVES  

Solenoid valves shall fulfill the following requirements: -  

a) Type 2/3/4 way SS 316/ forged brass (depending on the application subject 
to Employer’s approval during detailed engg.) 

b) Power supply 24V DC. 

c) Plug in connector connection. 

d) Insulation : Class “H”  

7.00.00 Limit switches  

e) Limit switches shall be silver plated with high conductivity and non-corrosive 
type. Contact rating shall be sufficient to meet the requirement of Fire alarm 
Control System subject to a minimum of 60V, 6VA rating. Protection class shall 
be IP-55. 

 

 


































        





  

           


 

  

  




             


 


        



   





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































  


           

    


 





   




    


       

            
  


           

            
            
    
     
    
 



           

            















 
 
 TUTICORIN FGD (2X500 MW) FGD SYSTEM PACKAGE 

 

 
 

 
SPECIFIC TECHNICAL REQUIREMENTS (C&I) FOR 

FRP-COOLING TOWER SYSTEM 
 

 
 In addition to the common spec (valid for all three projects) 

 
Specific Technical Requirements (C&I) for TUTICORIN  
 

1. All process and valve positioner shall communicate with the DCS in the form of 
analog signal 4-20 mA DC along with superimposed digital signal through 
HART protocol. 
 

2. Process switch (Pressure/Level switch) function hall be generally derived from 
analog process transmitters. 
 

3. Instrument installation and accessories required shall be of SS 316 material or 
better and shall be in Bidder's scope. All instruments / equipment/fittings shall 
be IP65 with anti-corrosive coating and suitable for sea water application. 
 

4. Temp transmitter shall be provided for all control applications. Transmitter shall 
be two wire type and current o/p of 4-20 mA DC with superimposed digital 
signal in HART protocol. For temp monitoring functions, temp elements 
(TC/RTD) shall be connected to their respective input module of DCS through 
instrument cable/Triad cable in case of RTD type element, 
extension/compensating cable for K type TC. 
 

5. All temp measuring elements (RTD/TC) shall be duplex ungrounded type and 
both the elements shall be terminated at junction box. Extension/compensating 
cable for TC and Triad for RTS shall be used for interfacing with DCS. TE shall 
be supplied with thermowell. 
 

6. Type test for thermocouples, level switches and RTD shall be as per IS-2147 
and IEC751 standard. 
 

7. Type test for transmitter shall be as per BS-6447/IEC-770 standard. 
 
 
 

 





























































































 
 
 

 
   BHADRADRI FGD (4X270 MW) FGD SYSTEM PACKAGE 

 

 
 
 

 
SPECIFIC TECHNICAL REQUIREMENTS (C&I) FOR 

FRP-COOLING TOWER SYSTEM 
 

 
 

 

In addition to the common spec (valid for all three projects) 
 
Specific Technical Requirements (C&I) for BHADRADRI 
 

1. Transmitters shall be SMART type and of uniform make. Each SMART 
equipment shall communicate in the form of analog signal 4-20 mA DC with 
superimposed digital signal, zero adjustment, calibration and diagnostic from 
remote location.  
 

2. In general transmitters shall be used instead of switches. 
 

3. Instrument installation and accessories required shall be of SS 316 material or 
better and shall be in Bidder's scope. All instruments / equipment/fittings shall 
be IP65 with anti-corrosive coating and suitable for sea water application. 
 

4. Temp transmitter shall be provided for all control applications. Transmitter shall 
be two wire type and current o/p of 4-20 mA DC with superimposed digital 
signal in HART protocol. For temp monitoring functions, temp elements 
(TC/RTD) shall be connected to their respective input module of DCS through 
instrument cable/Triad cable in case of RTD type element, 
extension/compensating cable for K type TC. 
 

5. All temp measuring elements (RTD/TC) shall be duplex ungrounded type and 
both the elements shall be terminated at junction box. Extension/compensating 
cable for TC and Triad for RTS shall be used for interfacing with DCS. TE shall 
be supplied with thermowell. 
 

6. Type test for thermocouples, level switches and RTD shall be as per IS-2147 
and IEC751 standard. 
 

7. Type test for transmitter shall be as per BS-6447/IEC-770 standard. 
 
 
 

 






 
 



  



    




    
  



       



    


    


 


    




 

   


   


   


    


    


  


 

    


  


 


  


 


   


   


   



      






 
 



  


     



   


       
    




   


         



        



   


   


   


 


 


        



     



     


     


     


        
  
  



       



 


    







 
 



  


   


  




  




       



     


     



     


 


    



   



 

   


   


   
   
 






  
    


  
    



  
 

  




  
   






 
 



  




 





  


  


  


  
  



  
   




  
  

  
  

 


    



   


 


      




   


   



   


   


 



 


   


        







 
 



  




 


   
   

   

   

     



 



 

   

         



   

 



 

   

   

   

      



   

       

  






     






   






 
 



  





    

 



  



       





 


   

   



     



     

   

   

   



   

   



    



    

    







 








 
 



  


   

  

   

   





 

  

   

   

   

   

   

  









   

  

     







   



 



   

   

   





 

   






 
 



  


   

  

   

  



   

   

  




   

  







   
  






   




   




   




   

    

  
    



 

   

 



 

   

   






 
 



  


   

       



    



   





   

   

       



   

   



      

   



    

   

    

    

    

       

    



       



       



     






 
 



  


   

    



   
    



   

   





   
    



 
     





 

   

   

   

   











   

  

   





   



   

   

   

  
   

     






 
 



  




     

 

   

   

  
   



  




  








  

   

   

   



   

    

    

   
   



   




    

   

   

  

    

   

      



 






 
 



  


 

   

   

   

     

     

     

   

   

   





 

  
   



 

   

   

 



  



    



   

   

   

    

   

 










   

 


 






 
 



  


   

   

   


 

       



   

   

   

   

  

 

   





 

   

  




   

    

    

    

    

    

   

   

   






  






 
 



  







  





 




     







 


 



   







    

   



   

 

      








  








  

   








  

  









 

  

    












 
 



  


      
        
 
          




 

 

 


     



    

    

   

    

    

    

    

    



 

          





 









  






  













     
















  










 
 



  






    

   





 

  

      






 

 




 

    






 

   



   


 

    





 

    





 





 

  

     





  
     



  
    

     






 
 



  




   

  
     



   

  
  



  
    



   

   

    

    

   
      



   
    



   
   



  
      



   

  
    



   



 

   

        

     








 
 



  


   

   

   

   

   

   

   

   

   



     













 

   

   



   

   

   

 






         



   








 
 

  


            


 
 
           
        
 


   


           


           
  
          
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1.0   GENERAL : 

1.1 This standard specification covers the design, manufacture and assembly, inspection and 
testing at the Vendor’s and/or his sub-vendor’s works, suitable painting and packing, delivery & 
assembly at site, erection, commissioning and testing at site of all materials and equipments for 
mechanical induced draft Cooling tower complete with all accessories as specified hereinafter.  

2.0 CODES AND STANDARD : 

2.1 The design, manufacture, inspection and testing and performance of the Cooling Tower as 
specified hereinafter shall comply with the requirements of all applicable latest 
Indian/British/American Standards and Codes of practice. The latest editions of the following 
standards and publications shall be followed in particular. 

 a) Cooling Tower Institution of USA, Bulletin ATC-105 : Acceptance Test Code for 
Industrial Water Cooling tower. 

 b) PTC-23:ASME Performance Test Code for Atmospheric Water Cooling equipment. 

 c) For Electrical, C&I Codes/ Standards refer respective Specification. 

 d) BS-4485.

2.2 In case of any conflict between the above codes/ standards and this specification, the later shall 
prevail and in case any further conflict in the matter, the interpretation of the specification by the 
BHEL Engineer shall be final and binding. 

3.0 DESIGN REQUIREMENTS : 

3.1 The Cooling Tower shall be designed for continuous operation to cool not less than the design 
flow of water from specified inlet temperature to outlet temperature at a design ambient wet bulb 
temperature as indicated under Data Sheet-A enclosed to this specification. 

3.2 All the components shall be capable of safe, proper and continuous operation at all cooling 
water flows upto and including those specified under Data Sheet-A and shall be designed with 
regard to ease of maintenance, repair, cleaning and inspection. 

3.3 The cooling tower shall be induced draft cross flow/ counter flow type having single or multiple 
cells. Number of cells in each cooling tower shall be as per enclosed Data Sheet-A. 

3.4 The vendor under this specification shall assume full responsibility in proper design and 
operation of each and every component of the cooling tower as well as the cooling tower as a 
whole unit. 
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3.5 The Cooling tower shall be suitable for handling the fluid as per Data Sheet-A and also for 

achieving the specified parameters in Data Sheet-A. 

3.6 The Cooling tower shall be designed such that the drift losses and the evaporation losses are 
limited to the values as specified in Data Sheet-A. 

3.7 The Cooling Tower structure shall be of adequate strength to withstand the wind load and the 
effect of earthquake on the structure. Design wind pressure and horizontal/vertical seismic 
coefficient shall be taken as mentioned in the specification. 

4.0 CONSTRUCTIONAL FEATURES :  

4.1 Casing and Louvers : 

4.1.1 The Louvers shall be designed for air entry to the tower with low velocity for minimum pressure 
drop and less chance of recirculation of moist air. To eliminate splash out, louvers shall slope to 
shed water inwards. Air intake shall be along the base circumference of the casing & metal 
mesh shall be provided to protect the air intake. 

4.1.2 The louvers and casing shall be made of material as specified in the Data Sheet-A. 

4.2 Fill :

4.2.1 Cooling tower fills type and material shall be as specified in Data Sheet-A. 

4.2.2 Design and arrangement of the fills shall be so as to expose high air/ water surface with low air 
pressure drop. 

4.2.3 Fills shall be supported to minimise sag, possibility of dislodgement and damage to fill 
materials. 

4.3 Drift Eliminators :  

4.3.1 Multipass drift eliminators with minimum two pass zig zag path type shall be provided so as to 
limit the drift loss to that specified in Data Sheet-A. The drift eliminators shall be of multi-blade 
rotary type. The drift eliminators can also be of integral type with fills. 

4.4 Hot Water Distribution System : 

4.4.1 Hot water distribution system scope shall be as per Section I of this specification.  

4.4.2 The nozzles shall be spaced to give even distribution of water over entire space occupied by 
top row of fills. The nozzle material shall be as specified in Data Sheet-A 
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4.4.3 The hot water distribution piping and valves shall be designed for the design pressure as 

indicated in the Data Sheet-A. 

4.5 Cooling Tower Cold Water Basin :  

4.5.1 Cooling tower basin scope shall be as per Section I of this specification. The cooling tower 
basin material of construction and basin storage capacity shall be as specified in Data Sheet-A. 
The basin shall be provided as a part of cooling tower in case of FRP construction. The sump 
shall have sufficient storage capacity with overflow & drain arrangement for safe operation of 
plant.

4.6 Fans & Accessories : 

4.6.1 The fans shall be multiple blade, low speed, high efficiency, axial flow type located for each cell 
above the top deck level of the cooling tower and the blades shall be individually fastened to the 
fan hub. 

4.6.2 The fan rotating assembly shall be statically balanced. 

4.6.3 Each fan blade shall be adjustable as to the degree of pitch and shall be of the material as 
indicated in Data Sheet-A. It shall be possible to vary blade pitch angle. 

4.6.4 Each fan may be driven through a speed reduction unit, specially designed for cooling tower 
service. The gear reducer shall be heavy duty, industrial design and shall adopt a service factor 
as specified in data Sheet-A, over fan rated BHP. 

4.6.5 The KW rating of the drive motor shall have at least 15% margin over maximum fan power 
consumption (unless otherwise specified in Data Sheet-A). The design and construction of the 
drive motor shall be in accordance with the enclosed specification for LV motors. 

4.6.6 The materials of fan drive shaft shall be as per Data Sheet-A and shall be specially designed for 
cooling tower service. Heavy duty flexible coupling with coupling guard shall be provided at 
shaft ends to compensate for operating misalignment alongwith supporting bearings for the 
drive shaft. 

4.6.7 Each fan shall be provided with an oil level indication and antivibration cut out switch suitably 
wired and connected as a safety device. Contact rating of the vibration switch shall be furnished 
for approval of the purchaser. The vibration switch shall be one no per fan. Fan will shut down 
on high vibration. The noise level of the fan at rated pitch and speed shall not exceed 85 dB at 
50 feet. 

4.7.0 Screens in Cold Water Outlet :  

4.7.1 The screens shall be provided as per Data Sheet-A.


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4.8 Hardware :  

4.8.1 All fasteners, nuts and washers etc used in the cooling tower which are coming in direct contact 
with water or humid air shall be made of stainless steel, all others nuts & bolts etc. shall be 
made of HDG steel (unless otherwise specified in Data Sheet-A). 

4.9 Access :

4.9.1 A staircase paddle ladder shall be provided external to the cooling tower at one end of each 
cooling tower along with stairways, landings, handrails etc. as necessary to give safe and 
convenient access to the top deck from the ground level. Material of stair case shall be as per 
Data Sheet-A. 

5.0 INSPECTION AND TESTING : 

5.1 The inspection/ testing of cooling tower and its various components shall be as per the 
approved Quality Plans. 

5.2 Hydrostatic test for the hot water distribution piping (as applicable) shall be conducted at site 
after complete erection. The test pressure and duration shall be as per Data Sheet-A. 

6.0 PERFORMANCE GUARANTEE TEST AT SITE, TOLERANCE & PENALTIES: 

6.1 The Cooling Tower as a whole shall be tested at site to check and ascertain that the 
performance meets the requirements of the specification. It is the responsibility of the vendor to 
conduct the performance test of the cooling tower and prove the specified parameters to the 
satisfaction of the purchaser. The test shall be witnessed by the purchaser/ customer’s 
representative or both, for which 15 days clear notice will be given to purchaser by the vendor. 

6.2 The performance test of the cooling tower shall be carried out in accordance with cooling tower 
Institute Bulletin No. ATC 105 Acceptance test for Industrial Cooling Tower. 

 The details of the proposed test procedure shall be submitted by the vendor sufficiently in 
advance of the commencement of test for the review and approval of the purchaser. 

6.3 Necessary correction curves required for correcting the test results for any difference in test and 
guaranteed design condition, shall be furnished by the supplier for approval alongwith the 
proposed test procedure. 

6.4 All testing and calibrating instruments required for the site performance test shall be arranged 
by the cooling tower supplier without any extra cost. All instruments used by the supplier shall 
be duly calibrated from a recognised Institution and the same is to be arranged by the supplier. 


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6.5 The performance test shall be carried out at site as specified and all defects shall be 

satisfactorily rectified within a time period decided by purchaser. No extra amount shall be 
charged to purchaser for such rectification. After rectification, retesting will be done in the 
presence of purchaser/ customer’s representative without any extra cost to purchaser till 
satisfactory performance is achieved. 

6.6 The vendor shall submit performance curves for the cooling tower showing variation in 
performance from the design duty point with change in approach to wet bulb temperature, 
cooling range, water loading of the tower. The guaranteed power consumption at the design 
duty of cooling tower shall also be given. If the total power consumption exceeds the 
guaranteed figure, the vendor shall pay penalty in the following manner. 

6.7 No penalty is to be paid if the total power consumption does not exceed the guaranteed figure. 

6.8 In case the power consumption measured at the motor input terminals exceeds the guaranteed 
figure, the vendor will pay to the purchaser liquidated damages as specified in Data Sheet-A. 

6.9 The power consumption recorded during performance guarantee test at site shall be considered 
as actual consumption for computation of penalty as above. 

6.10 If any defects are observed, the bidder shall rectify the same without extra cost to the 
purchaser. Even after rectification if the guaranteed performance is not achieved & performance 
parameters recorded at site exceeds the acceptable limits of purchaser, the purchaser has right 
to reject the whole cooling tower and the vendor shall refund the entire money paid to him 
together with any penalty levied otherwise. 

7.0 TENDER EVALUATION : 

 The offer shall be evaluated as per clause Tender/Bid Evaluation specified in Section I & as 
stated in NIT. 

8.0 SPECIAL CLEANING PROTECTION & PAINTING : 

8.1 All equipment shall be neatly finished. All exposed surface shall be smooth and free from burrs/ 
projections. 

8.2 The surface preparation shall be done either mechanically or chemically by one or more of the 
methods as given in IS-1477 (Part-I) 


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8.3 INSIDE SURFACE: 

8.3.1 The inside surfaces of the metallic piping and the valves which are in contact with water and 
which are not made of stainless steel or other corrosion resistant materials shall be painted with 
coal tar based epoxy paint of approved make and quality over a coat of Zinc Chromate Primer.  

8.4 OUTSIDE SURFACE: 

8.4.1 The outside surfaces of the metallic piping and the valves which are in contact with water and 
which are not made of stainless steel or other corrosion resistant materials shall be painted with 
one coat of red oxide primer & coat of synthetic enamel paint of approved shade, make and 
quality.  

8.4.2 Steel parts used for cooling tower construction shall be hot dip galvanised after shop fabrication 
and shall be coated with rust preventing paints as per approved painting schedule. Before 
painting galvanized surfaces -etch primer to be applied. 

8.5 All parts shall be properly boxed, crated, packed & protected to avoid any damage during 
transportation and storage at site.  

9.0 DRAWING AND DATA AFTER AWARD OF CONTRACT : 

 The vendor shall furnish drawings and other technical documents as given in Data Sheet-C, 
enclosed with the specification. 

10.0 SPECIAL TOOLS & TACKLES : 

11.0

Special tools & tackles, if any, shall be included in scope of supply by the vendor. A list giving 
description of such tools & tackles shall be furnished by vendor. 

PACKING : 

All Equipment(s), Material shall be first packed in HDPE/ Bubble wrapping sheets to prevent 
foreign material (dust, moisture, etc.) entry and then packed in proper sizes wooden cases. 
High grade woods like Rubber woods, jungle wood, hard wood, mango wood, pine wood, etc. to 
be used for packing. All the equipment/material shall be protected with suitable packing for 
entire period in transit and storage against corrosion, incidental damage due to vermin, sunlight, 
rain, high temperature, humid atmosphere, rough handling. 
Small Loose material (such as nuts, bolts etc.) shall be packed in plastic box or plastic bags 
with proper tagging within Wooden cases. 
Special tools and tackles and spares shall be packed separately with adequate identification. 
Such packages shall be identified as Tools/Commissioning/Operational spares. 
Handling Instructions to be marked on outside surface of all Packed Boxes/cases. 


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                                                           DATASHEET-C
 

DATA / DOCUMENTS TO BE FURNISHED BY VENDOR AFTER AWARD OF 
CONTRACT 

 
1. General Arrangement drawing of complete cooling tower (showing plan, front elevation 

and side elevation) incorporating principal dimensions, limits of scope of supply of piping, 
limits of civil works, showing extent of platforms, walk ways, handrails, access doors, 
staircase, etc. and the limits of scope of supply of electrical works and C&I.  

2. General Arrangement and Sectional Assembly drawings pertaining to the following 
components of the Cooling Tower (as applicable): 

a) Tower fill with supporting arrangement. 
   

b) Drift eliminator installation and details. 

c) Complete hot water distribution system including flow regulating valves, distribution 
basin/ pipes and nozzles etc. 

d) Arrangement drawing of the cold water outlet piping incorporating also the   
arrangement of screens, valves and piping terminal details. 

3.        Technical datasheet as per Datasheet-B format (enclosed in section III). 

4.        Cooling tower performance curves showing wet bulb temperature V/s. cold water   
temperature for design cooling range, 90% cooling range and 110% cooling range at 
90% ,100% and 110% of design flow.   

5.  Arrangement drawing of fan assembly drive shaft, fan hub and the gear reducer with   
materials of construction of different components. 

6. Electrical and C&I drawings/documents/datasheets as mentioned in Electrical and C&I 
Sections/Sub-sections/Section-III of this specification. 

 7. Load data and calculation on civil works to enable preparation of Civil drawings & civil 
works by others at site: 

i) Design calculations for strength and suitability showing justification for size of 
members chosen for all structural components of cooling towers All structural 
design calculations shall be furnished by the supplier for review/approval of the 
purchaser.


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ii) Load drawings setting out clearly and concisely the various loads taken into 
consideration for design. 

iii) Insert details, anchor bolt, foundation bolts details. 

iv) Final painting schedule. 

v) Other drawings & data as necessary.  

8. Cooling tower performance test procedure alongwith details of tests to be conducted for the 
offered cooling tower. 

9. Quality Plan alongwith complete details of the testing and inspection requirements of 
mechanical, instrumentation and electrical items of the cooling tower in BHEL format. 

10. Operation and Maintenance Manuals 

11. Field Quality Plan for site activities – viz. Erection & commissioning. 

12. Bidder to submit the Hard & soft copy of Approved/As-built drawings for distribution 
purpose as stated in NIT.  

Note: 

1) Drawing/document Submission schedule shall be as per NIT. 

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

3) Before dispatch of the equipment(s), bidder shall furnish the other documents (viz. Material 
test certificates, Shop test reports, fulfilment of packing instructions etc.) as stated in NIT. 


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SECTION III 

DOCUMENTS TO BE SUBMITTED BY BIDDER 

     ALONG WITH TECHNICAL BID: 

 COMPLIANCE CERTIFICATE (ENCLOSED IN SECTION III) 
 SCHEDULE OF PERFORMANCE GUARANTEE (FORMAT ATTACHED IN 

SECTION III) 
 SCHEDULE OF DEVIATION (FORMAT AS PROVIDED IN NIT) 
 UNPRICE SCHEDULE INDICATING ‘QUOTED’ AGAINST LIST OF ITEMS 

(FORMAT AS PROVIDED IN NIT) 
 GA DRAWING FOR REFERENCE PURPOSE ONLY. 

     AFTER AWARD OF CONTRACT: 

 DATASHEET-B (FORMAT ATTACHED IN SECTION III) 
 MOTOR DATASHEET-C (FORMAT ATTACHED IN SECTION III) 
 ELCTRICAL LOAD DATA (FORMAT ATTACHED IN SECTION III) 
 CABLE SCHEDULE (FORMAT ATTACHED IN SECTION III) 
 OTHER DRAWINGS/DOCUMENTS AS PER SPECIFICATION / NIT. 
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COMPLIANCE CERTIFICATE  

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

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

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

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

 
c) Bidder shall submit QP in the event of order based on the guidelines given in the 

specification & QP enclosed therein. QP will be subject to BHEL/ CUSTOMER approval & 
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. 

 
d) All drawings etc. submitted along with the offer shall be considered for reference only, 

same shall be subject to BHEL/ CUSTOMER approval in the event of order. 
 
e) The offered materials shall be either equivalent or superior to those specified in the 

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

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

same included in the base price itself. Prices for special tools & tackles, if any, shall also 
be included in the base price. 

 
g) All sub vendors shall be subject to BHEL/ CUSTOMER approval in the event of order.  
 
h) The Performance guarantees shall stand valid till at least eighteen (18) months after full 

load commissioning of CT or as per commercial terms and conditions, whichever is later. 
 

i)   The hydrostatic testing of piping shall be carried out as specified i.e. at 1.5 times the 
design pressure. 

 
j) All CT models offered have been supplied by bidder in the past and are meeting the 

experience qualifying criteria of BHEL/CONSULTANT/CUSTOMER (viz. offered model is 
successfully operating in two separate stations for at least one year or as specified in 
Technical PQR). Any deviation to this criteria shall be suitably highlighted in deviation 
schedule. 

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






TITLE: 
TECHNICAL SPECIFICATION 

FRP COOLING TOWER  
    

   SCHEDULE OF PERFORMANCE GUARANTEE 

 3x660 MW NTPC NORTH KARANPURA STPP-
FGD SYSTEM PKG. 

SPEC. NO.: PE-TS-440/441/483-165-N001 
SECTION:    III 
 
REV. NO.    0     DATE     27.07.2021 
 
SHEET        1       OF    1 

 

 

PARTICULARS OF BIDDER/ AUTHORISED REPRESENTATIVE  

NAME DESIGNATION SIGNATURE DATE COMPANY SEAL 

 
1. 
 
 
 
1.1 
 
1.2 
 
 
 
 
2. 
 
 
 
 
3. 
 
 
 
 

 
Guaranteed Auxiliary Power consumption at 
inlet to motor terminals of Fan at design 
capacity & design condition  
 
Per Fan Motor : 
 
Total for each Cooling tower, for all working 
cells per tower : 
 
 
 
Guaranteed Cold water temperature at each 
Cooling tower Outlet at Design capacity & 
Parameters with the working cells 
 
 
ACW Pumping Head (MWC) at design 
capacity (viz. Static lift from top of basin curb 
wall up to Centre of Hot water Inlet Pipe 
Nozzle/Flange of Cooling tower (including all 
loses). 

 
 
 
 
 

KW :  
 

KW : 
 
 
 
 
 

Deg. C : 
 
 
 
 

MWC : 
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PARTICULARS OF BIDDER/ AUTHORISED REPRESENTATIVE  

NAME DESIGNATION SIGNATURE DATE COMPANY SEAL 

 
 
1. 
 
 
 
1.1 
 
1.2 
 
 
1.3 
 
 
 
 
2. 
 
 
 
 
 
3. 
 
 
 
 

 
Guaranteed Auxiliary Power consumption at 
inlet to motor terminals of Fan at design 
capacity & design condition  
 
Per Fan Motor : 
 
Total for each Cooling tower, for all working 
cells per tower : 
 
Total for 4 numbers Cooling tower for project :
 
 
 
 
Guaranteed Cold water temperature at each 
Cooling tower Outlet at Design capacity & 
Parameters with the working cells 
 
 
 
ACW Pumping Head (MWC) at design 
capacity (viz. Static lift from top of basin curb 
wall up to Centre of Hot water Inlet Pipe 
Nozzle/Flange of Cooling tower (including all 
loses) 

 
 
 
 
 

KW :  
 

KW : 
 
 

KW : 
 
 
 
 
 

Deg. C : 
 
 
 
 
 

MWC :  
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PARTICULARS OF BIDDER/ AUTHORISED REPRESENTATIVE  

NAME DESIGNATION SIGNATURE DATE COMPANY SEAL 

 
1. 
 
 
 
1.1 
 
1.2 
 
 
 
 
2. 
 
 
 
 
 
3. 
 
 
 
 

 
Guaranteed Auxiliary Power consumption at 
inlet to motor terminals of Fan at design 
capacity & design condition  
 
Per Fan Motor : 
 
Total for each Cooling tower, for all working 
cells per tower : 
 
 
 
Guaranteed Cold water temperature at each 
Cooling tower Outlet at Design capacity & 
Parameters with the working cells 
 
 
 
ACW Pumping Head (MWC) at design 
capacity (viz. Static lift from top of basin curb 
wall up to Centre of Hot water Inlet Pipe 
Nozzle/Flange of Cooling tower (including all 
loses). 

 
 
 
 
 

KW :  
 

KW : 
 
 
 
 
 

Deg. C : 
 
 
 
 
 

MWC : 
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Name of Bidder / Vendor  
Project  
Revision No. 0 1 2 3 4 5 
Signature of Bidder / Vendor / 
Authorised Representative 

      

Date       
 

S.NO ITEM UNIT PARTICULARS 

1.0 GENERAL INFORMATION 

1.1 Tower manufacturer 
 

 

1.2 Tower model 
 

 

1.3 Tower type 
 

 

1.4 Quantity 
 

 

1.5 No. of cells (if applicable) 
 

 

1.6 Rated circulating water flow  M3/hr 
 

1.7 Design wet bulb temperature (ambient) °C 
 

1.8 Design inlet air W.B. temp. (considering 
recirculation) 
 

 

1.9 Design dry bulb temp. °C 
 

1.10 Design cooling range °C 
 

1.11 Design approach to ambient W.B. temperature °C 
 
 

2.0 PERFORMANCNE DATA  

2.1 Evaporation loss (at design) M3/hr 
 

2.2 Maximum drift loss M3/hr 
 

2.3 Required pumping head including all losses 
measured at normal water level in the basin 

 

2.4 Cooling water flow (L) (kg/hr M2 of fill area) 
 

Kg/hr/M2 
 

2.5 Ratio of water to air weights (L/G) -- 
 

2.6 Temperature of leaving air 
i. Dry bulb 
ii. Wet bulb 

 
°C 
°C 

 
2.7 Dry air flow (G) kg/hr M2 of fill area kg/hr M2

 
2.8 Dry air density kg/hr/M3 

 
2.9 Wet air density kg/hr/M3

 
2.10 Dry air per fan kg/hr 



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2.11 Total wet air per fan  kg/hr 

 
2.12 Heat transfer co-efficient -- 

 
2.13 Total fill volume  M3

 
2.14 Total vertical water fall height  M 

 
2.15 Gross louvered area M2 

 
3.0 MATERIALS OF CONSTRUCTION   

3.1 Casing 
 

 

3.2 Louvers 
 

 

3.3 Cell partition walls (if applicable) 
 

 

3.4 Basin partition walls  
 

 

3.5 Fan stack 
 

 

3.6 Top deck 
 

 

3.7 Ladder 
 

 

3.8 Hot water piping  
 

 

3.9 Hot water distribution basin 
 

 

3.10 Hand rail 
 

 

3.11 Supporting structure 
 

  

3.12 Structural connectors 
 

  

3.13 Bolts, nuts, washers and other hardware 
 

  

3.14 Nails, anchor bolts 
 

  

3.15 Hot water distribution nozzles and splash plates 
or rotary sprinkler as applicable. 
 

  

3.16 Mechanical equipment support. 
 

  



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4.0 DIMENSIONS 

4.1 Tower dimension length x width M 
 

 

4.2 Tower height from basin curb to fan deck M 
 

 

4.3 Overall height including basin M 
 

 

4.4 Louver height and angle with horizontal M 
degree 

 

 

4.5 Louver support distance M  
 

4.6 Longitudinal partition provided? Yes/No 
 

 

5.0 HOT WATER SUPPLY 

5.1 Nominal dia M 
 

5.2 Center line height above basin curb M 
 

5.3 Type of connection -- 
 

6.0 TOWER BASIN 

6.1 Height of basin curb from floor level M 
 

 

6.2 Basin dimension 
i. Inside LXW 
ii. Outside LXW 
 

 
M 
M 

 

6.3 Maximum and minimum and normal water level 
with  

M 
 

 
 
 

7.0 FAN STACK 

7.1 Height M 
 

 

7.2 Elevation of top of fan stack from basin curb M  
 
 

7.3 Diameter M 
 

 

7.4 Exit air velocity at top of stack M/sec 
 

 

7.5 Spacing of supports Mm 
 

 

7.6 Fasteners – Material 
 

  

7.7 Type 
 

  



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8.0 DRIFT ELIMINATORS 

8.1 No.of passes 
 

  

8.2 Cross face area per pass  
 

  

8.3 Type 
 

  

8.4 Material 
 

  

8.5 Type of treatment (if applicable) 
 

  

8.6 Fasteners – material 
 

  

8.7 Type 
 

  

9.0 FAN   

9.1 Manufacturer 
 

  

9.2 
 

Type   

9.3 Model No. 
 

  

9.4 Diameter M 
 

 

9.5 No. of blades -- 
 

 

9.6 Blade tip clearance -- 
 

 

9.7 Fan speed RPM 
 

 

9.8 Tip speed M/sec 
 

 

9.9 Power consumption per fan BHP 
 

 

9.10 
 

Total static pressure MMWG 
 

 

10.0 FLOW CONTROL VALVE 

10.1 Make 
 

  

10.2 Type and conformance to code in respect of 
design/testing 
 

  

10.3 Size 
 

  

10.4 Number offered 
 

  

11.0 VALVES 

11.1 Numbers offered   



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11.2 Nominal size 

 
  

11.3 Type (rising/non rising spindle) 
 

  

11.4 Name of manufacturer 
 

  

11.5 Conforms to I.S 
 

  

11.6 Material of construction 
i. Body 
ii. Stem 
iii. Trim 
 

  

11.7 Type of connection (whether screwed/flanged 
etc) 
 

  

11.8 Test pressure 
 

Kg/cm2g  

 
 








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



  

 

              


                  
  


 
              

               


              



 
              


             
             


              



              


             


 


 


        
        
      
    
 



 





 

 


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



  







 



   
  


   
  


   
  


   
  












 
 
     
                 
 


               
             

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