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2.4   In the event of fire occurring inside the generator, following sequence of operation 
should take place: 

a) smoke detectors should operate and provide alarm  
b) discharge of CO2   gas should be initiated by any one of the following  

i) Automatic – by one or more of heat detectors and overall differential relay/stator 
earth fault relay 

            ii) Manual – Electric push button on main CO2 control panel 
                  -        Remote manual operation device on remote control panel 

-    Electric push button at main control room 
 

2.5  Instruction plate for manual operation 
Instruction plate for manual operation of the system giving the sequence of operation 
to be followed shall be fixed near the directional valve assembly or CO2  bank 
assembly. 

 
2.6  A safety lock/cap on each manual operation device of Electric control Head should be 

provided. 
A neon lamp on each electric control head should be available to indicate that the 
system has operated till it has been reset by  push button on Main CO2 control panel. 

 
2.7  The CO2 system should consist of a bank of cylinders both for initial and extended 

discharge, complete with all other associated auxiliaries, piping etc, and an excess 
pressure relief device to release any excess pressure inside the generator barrel after 
CO2 discharge. 

 
Squeeze grip discharge valve shall be mounted on each  CO2 bank manifolds (of main 
& stand-by of initial and delayed discharge) for emergency local release of  CO2 
which if entrapped in cylinder manifold due to leakage of CO2  from cylinders. 

 
2.8  Bank of CO2 cylinders (Main, Stand by and Unconnected) shall be provided with 

suitable wire mesh enclosure with door & lock to ensure safety. 
 
2.9  Unconnected CO2 bank identical to main would be supplied if specified in Annexure-

1 (Data sheet). 
 
2.10 The system should also include the main control panel, remote control panel for each 

unit and remote manual operation device for each unit (to be located in control room). 
 

In case of system with standby banks, in order to make use of the main and standby 
CO2 battery banks effectively, a duty selector switch should be provided to select the 
following combination of CO2 banks: 

 
a) Main initial and Main delayed, 
b) Main initial and Standby delayed, 
c) Standby initial and Main delayed, 
d) Standby initial and Standby delayed. 
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2.11 Remote control panel (for each unit) 
 

Indicating lamps for indicating the combination of CO2 banks selected and ready 
for operation along with guarded push button for manual electrical operation of the 
system shall be provided on remote control panel. 

 
2.12 Main control panel and control schematic: 
 
2.12.1 The control panel should be floor mounted, back opening type with a height of 

2.3M. 
 
2.12.2 The panel should be provided with latched door lock, anti-condensation heater with 

thermostat and inside illumination to glow on opening of the door. 
 
2.12.3 Control panel wiring should be done on insulated channel with insulated cover. 

All wires should be provided with numbered ferrules. 
Wiring for smoke detector circuit should be run in separate independent insulated 
channel. Screened cable should be used for smoke detection circuit to avoid false 
alarms due to stray fluxes. 

 
2.12.4 No twisted wires are to be used for terminal connections . 
 
2.12.5 The terminals should be Elmex type with 20% terminals as spare. 
 
2.12.6 All components inside the control panel like relays, contactors, solenoids, time 

delay relays, indicating lamps, limit and pressure switches etc. must be of either 
Siemens, Larsen & Toubro, Cutler Hammer or English Electric make. Prior 
permission of BHEL must be obtained, if any other make components are used. 

 
2.12.7 The test key on the panel should have following labels: 

a) Normal position 
b) Test position 

 
2.12.8 All electrical equipments under the system should operate satisfactorily with the 

station supply voltage (with variations) as specified at Anexure-1 (data sheet). 
 
2.12.9 The control schematic should include but not limited to the provision for 

alarm/indication for the following: 
 

a) Station supply failure (both AC & DC). This feature is to be supplied with storage 
battery back up. 

b) CO2 system faulty 
c) CO2 released 
d) There may be a situation that fire occurred but CO2 not discharged. The schematic 

is to be designed to identify this situation and provide alarm/indication so that 
power house personnel can initiate appropriate action to meet the eventuality. 
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Additional 2 sets of each potential free contacts for all the above conditions shall be 
provided for further use. Additional push buttons for remote manual electrical 
operation of system should also be provided for each unit for mounting in main control 
room. 

 
2.12.10 The control schematic should contain the bill of material with their makes model 

no. and other details. 
 
2.12.11 The system should be so designed that the testing of the electrical circuit can be 

carried out without releasing  CO2  gas. 
It should also be possible to check the healthiness of all indicating lamps on the 
panel through the test switch, apart from checking for different operating 
condition. 

 
2.12.12 An interlock limit switch should be provided to prevent discharge of  CO2 on  

opening of generator barrel door. 
 
2.12.13 Apart from a hooter in smoke detection circuit, a separate continuous rated 

hooter should be provided to operate with heat detectors. This hooter also 
should be provided with accept switch. 

 
2.12.14 There should be one Fascia on main control panel “SYSTEM NOT RESET”  to 

glow on operation of the system. The circuitry should be so designed that this 
Fascia indication will disappear only when “Reset Push Button” on main control 
panel and reset levers on Electric control heads are reset. 

 
2.13 An automatic weighing bridge  shall be provided for each cylinder of  CO2 system 

so as to give indication & audible annunciation for any leakage of  CO2. Provision 
shall be made for alarm at 10% leakage of CO2content in any cylinder in any 
bank. 

 
2.14       All interconnecting wires/cables between different panel, and CO2 banks, etc.,   
              should also be included in the scope of supply. 
     
 3.0       DESIGN NORMS AND QUALITY REQUIREMENTS 
 
     3.1    Various parts of the system shall be tested as per the code of practice of  IS-6382/ 

NFPA-12 . 
 
     3.2     Each cylinder shall be tested as per IS-2872 and shall be interchangeable and 

shall have the approval of Department of Explosives, Govt. of India. It shall be 
tested at a pressure of 236 kgf/cm2 and shall have a minimum bursting pressure of 
not less than 420 Kg/cm2. 

 
     3.3     The electric heater and solenoid coil should be designed for continuous duty. 
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3.4     Design pressure of few important components: 
 
     3.4.1 Seating of steel ball of the non-return valve shall be designed so as to prevent 

leakage even up to a pressure of 175 kgf/cm2.  The valve is to be designed to 
withstand a minimum bursting pressure of 420  kgf/cm2.  

 
    3.4.2  The H.P. hose is to be designed to withstand a minimum bursting pressure of 350 

kgf/cm2.  
 
    3.4.3  Cylinder valve is to be designed for a minimum bursting pressure of not less than 

420 kgf/cm2  and tested to a pressure of not less than 236 kgf/cm2. 
 
   3.4.4  The design of safety outlet valve is to be set to operate at a pressure between 168 

kgf/cm2 and 210 kgf/cm2. 
 
3.4.5 The discharge nozzles are to be designed to withstand pressure upto 140  kgf/cm2. 

The initial discharge nozzles should be so designed to facilitate quick discharge of 
CO2 into the barrel while the delayed  discharge nozzles should be hooded type to 
give slow discharge. Particular care is to be taken to ensure that CO2 gas does not 
condense as ice on the nozzles. 

 
3.4.6 Pressure switch is to be designed for operation at a minimum pressure between 20 

to 100 psi, but to with stand a test pressure of 210 kgf/cm2. 
 
3.4.7 Directional valve is to be designed for a bursting pressure of not less than 350   
            kgf/cm2 and is to be tested to withstand a pressure of 236  kgf/cm2. 

 
   3.4.8    Seating of directional valve/non return valve: 
               Seating provided inside directional valves and non-return valves should be flat 

type. Conical/taper seating will not be accepted since they can cause leakage of 
CO2 gas even when the system is not in use.  

 
    3.4.9   The electrical insulation system of the control panel should withstand H.V. test of 

2 kV (rms), 50 Hz A. C. for one minute 
 
4.0  MATERIALS 
 

4.1 Gas cylinders used for the storage of CO2 shall conform to IS: 2872. 
 
4.2 The alloys used for CO2 cylinder discharge heads, tripping mechanism, 

directional valve and other fittings conform to IS: 318. 
 

4.3 All pipes and fittings made out of seamless steel tube (Schedule 80 upto 1” & 
above; schedule 40 below 1”) and fittings will be of forged steel. No welded 
fittings are acceptable. 
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4.4 All other metal parts of the installation shall be either inherently resistant to 

corrosion or shall be plated or otherwise suitably treated to afford protection 
against corrosion. 

 
4.5 Any plastic material used in the manufacture of discharge horns or other fitting 

shall be such that it do not deform or fall under the maximum temperature to be 
expected under test condition. 

 
4.6 Main control panel, remote control panel shall be made from 2 MM THICK 

steel sheet. 
 

4.7 Any sealing compound used shall not melt at a temperature below 110oC. 
 

4.8 Thermostats : Thermostats should be of the following make : 
- Fenwal or Nitton 
- For any other make prior approval of BHEL should be obtained.  
 

4.9 Smoke detector: 
i. The make should be reputed one and duly approved by BHEL in 

advance. 
            4.10   CO2 used in the system shall conform to IS : 307 
 
            4.11  All fasteners should be metric and electro-plated. 
 
5.0 PAINTING 

All components of system shall be chemically cleaned & derusted before painting and 
shall be properly painted with powder coating. Thickness of paint coating shall not be 
less than 60 microns and colour shade shall be as follows :  
Inside surface     - White. 
Outside surface – Signal Red. 
 
All painted surfaces shall be tested for adhesion of  paint as per ASTM-D3359. 
 

6.0 GENERAL 
Standards (NFPA/IS/BS/ASTM) referred to in this specification shall mean the latest 
version of the said standard. 
 

7.0 INSPECTION & TESTING 
 
The system shall be inspected and tested in presence of BHEL & customer or their 
representative before commencement of dispatch. Three weeks advance notice shall be 
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given to BHEL for such inspection. Inspection & testing at supplier’s works shall 
include but not limited to the following : 
 

7.1 Inspection of components/ assemblies as per supplier’s approved drawings and 
QA Plan. 

 
7.2 Testing of electrical circuits under various combination for selection of main / 

standby CO2 banks without releasing CO2  gas. 
 

7.3 Functional testing of weighing bridges to detect 10% leakage of CO2 gas 
content in a cylinder alongwith indication / annunciation without releasing of  
CO2 gas from the cylinders. 

 
7.4 Partial assembly of  CO2 battery and associated components upto directional 

valves & pressure switch and checking of operation of electrical / pressure 
operated control heads, directional valves, pressure relief valves, squeeze grip 
valve etc. for initial & delayed pipe lines by discharging CO2 gas from two  
CO2 cylinders  (one for initial and one for delayed) from main & remote control 
panels through auto / manual electrical operation. 

 
7.5 Ensure adhesion of point as per  ASTM D-3359 for all painted surfaces. 

 
8.0 PACKING AND SHIPPING 

 
(a) All items should be identified by its corresponding item number of drawing. 
(b) Loose items should be put in a cotton bag and identified. Tag should be attached to 

it. 
(c) Protection caps should be used to protect the pipe end from damage. 
(d) Before actual dispatch of equipment, TEN copies of total shipping list of items 

covering all the items of scope of supply will be furnished to BHEL. 
 

9.0 INFORMATION TO BE FURNISHED 
 
9.1 ALONGWITH OFFER : 2 COPIES EACH OF FOLLOWING : 

(1) Supplier’s leaflets / catalogues on CO2 
(2) Schematic diagram of the control equipment 
(3) Layout of CO2  piping, cylinders, etc., alongwith complete bill of material 
(4) Calculation for selection of number of cylinders, pipe sizes, giving 

reference to relevant standards and their clauses. 
 
9.2 DURING EXECUTION OF THE ORDER 
 
      9.2.1  Four sets of drawings and QAP (quality assurance plans) are to be submitted, 
within a fortnight of the award of purchase order, for approval of BHEL and their 
customer/consultant. 
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These drawings  in general shall include the following : 
 

a) Piping layout with bill of material 
b) Electrical control schematic 
c) Main control panel front view 
d) Detector Mounting details (both thermostat & smoke detector) 
e) Details of mechanical duty selector switch  
f) Cable interconnection diagram 
g) Battery frame assembly with directional valve mounting arrangement etc. 
h) Mounting details of excess pressure relief device. 

 
9.2.2 2 copies of draft O & M manual for approval by BHEL. 
  

           The manual should contain but not limited to the following in general: 
a) Storage and handling instructions 
b) Description of the system with illustrations  
c) Installation Instruction 
d) Operating instruction 
e) Test procedures & instructions 
f) DO’S & DO NOTS 
g) Periodic check schedule 
h) Details of resetting procedure after CO2 discharge. 

                
9.2.3 The following documents must accompany the inspection call by supplier. 

(a) One copy of supplier’s Internal test certificate 
(b) One set of all approved drgs. and frozen specification 
(c) One copy of approved O&M Manual. 
 

9.2.4  Name & detail address, telephone & fax no. etc., of the refilling station for CO2   
        cylinders nearest to the power house site. 
 
 
9.3 ALONG WITH SUPPLY: Following shall be sent to MM, BHEL Bhopal. 

9.3.1 15 copies of bound printed O&M manual alongwith relevant drawings duly           
approved earlier by BHEL  and in electronic from i.e. compact disc (CD) 
compatible with latest PC’s. 

 
      9.3.2  One copy of reproducible transparent film (RTF) for each approved drawings. 
 
      9.3.3 10 copies of test certificate for the following:  

a) Manufacturer’s certificate for CO2 cylinders,  
b) CO2 filling certificate, 
c) Cylinder approval certificate form Department of explosives, govt. of India. 
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d) Manufacturer’s certificates for seamless tubes. 
e) Supplier’s test certificate for: 

i) Main control panel, 
ii) Check valve manifold, 
iii) Copper loop or hose with nuts, 
iv) Check valve & safety outlet, 
v) Pressure switch Assembly, 
vi) Multi jet Nozzles.  

f) 10 copies of guarantee certificates. 
 

10.0 QUOTATION 
a) The supplier shall quote for design, manufacture, testing at works, & despatch of 

the total system of CO2 equipment as per specification. It should also include minor 
items like enclosures, guards clamps, brackets, fasteners, cables, etc. in adequate 
quantity including 20% extra to complete the system installation. 

 
b) The quotation shall include the list of special tools & tackle (optional) required for 

assembly & maintenance of the system, along with itemized prices. 
 

c) The quotation shall include the list of recommended spares (optional) for 5 years 
operation along with itemized prices. 

 
d) The quotation shall also include supervision charges for erection & commissioning 

of the CO2 system at site. 
 
 11.0 PERFORMANCE  GUARANTEE & PENALTY 

Performance guarantee and penalty shall be applicable as specified on enquiry / 
purchase order. 
 
 
 

 
 

Rev.No. Details Initiated by Approved by 
01/24.06.1986 Brought upto date  Sd/- M.C. NATH 
02/27.11.2000 Brought upto date  Sd/- M.C. NATH 
03/14.06.2001 Adhesion of paint added  Sd/- M.C. NATH 
04/ Redrafted and brought up to date.  Sd/- M.C. NATH 
05/10.05.2002 Cl nos.1, 3.1, 4.1, 4.2, 4.6, 4.9, 5, 7.4 

& 9.3 revised, redrafted & brought 
up to date.  

KVA Sd/- M.C. NATH 
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PROJECT     ____________________________________  P.I. NO. ______________ 
CUSTOMER __________________________________________________________ 
LOCATION OF PROJECT ______________________________________________ 
NO. OF GENERATORS & RATING ______________________________________ 
 
VOLUME OF GENERATOR TO BE FLOODED WITH CO2  _______________  M3 
STOPPING (RUNDOWN) TIME OF GENERATOR  _____________________ MIN. 
STATION SUPPLY VOLTAGE – AC  _______ Volts  _____ Ph., ________ HZ, 
                                                         DC _______  Volts 
 
NO. OF SETS OF CO2 SYSTEMS REQUIRED _________________ 
 
NO. OF CYLINDERS PER SET: 
 
-INITIAL DISCHARGE     _____________ CYLINDERS OF  _________ Kg  EACH 
-DELAYED DISCHAREG _____________ CYLINDERS OF  _________ Kg EACH 
 
NOTE : NUMBER OF CYLINDERS SHOWN ABOVE ARE FOR INFORMATION 
ONLY. SUPPLIER SHALL CALCULATE & QUOTE FOR ADEQUATE NUMBER OF 
CYLINDERS FOR INITIAL AND DELAYED DISCHARGE BASED ON DESIRED 
CO2 CONCENTRATION 
 
THE PROPOSED LAYOUT DRG. NO. _________________________   IS TO BE 
EXAMINED BY SUPPLIER IN DETAIL 
 
STAND BY /  UNCONNECTED BATTERY OF CO2 CYLINDERS – REQUIRED /            
                                                                                                              NOT REQUIRED 
 
NUMBER  OF CYLINDERS IN EACH STANDBY/UNCONNECTED BATTERY 
SHALL BE SAME AS IN MAIN BATTERY. 
 
NO. OF THERMOSTATS 
NO. OF SMOKE DETECTORS 
 
ADDITIONAL INFORMATION 
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PROJECT:  
                                                                        
1) Name of manufacturer                           : 
2) No. of CO2 cylinders                              : 
3) Weight of each cylinder                         : 
4) Volume of CO2 in each cylinder            : 
5) Amount of concentration of CO2 in       :  

stator housing in initial discharge 
6) Minimum concentration maintained      : 
7) Time of delayed discharge                     ; 
8) No. of temperature detectors                  : 

provided in each housing 
9) Type of temperature detector                 : 
10) Range and recommended temp.  

setting for sensing elements  of  
        temperature detectors. 
11) No. of discharge nozzles in each            : 
      header 
12) Type and material of discharge              : 
       nozzles 
13) Rated of flow through each                    : 
       nozzles   
14)Designed discharge rate of  CO2 
      over the fire surface to be                        : 
      extinguished  
15) Total quantity of CO2 required               : 
       per minutes 
16) Time for which CO2 at above                 : 
       rate shall be required 
17) Testing arrangement                                : 
18) Name, address, phone no., fax. No.           
      E-mail address, of filling station, 
      Nearest of Power House location  
 



 


