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 h) High voltage test  

Core to core-  1.5 KV for 1 min. 

Core to screen-  1.0 KV for 1 min. 

 i) Rodent & Termite repulsion test 
(Presence of lead shall be confirmed) 

23. Colour of core for Instrumentation Cable (As per IS-9938) 

PAIR CORE COLOR

1st 1st Blue 
1st 2nd Red 
2nd 1st Gray 
2nd 2nd Yellow 
3rd 1st Green 
3rd 2nd Brown 
4th 1st White 
4th 2nd Black 

Above 4 Pairs, 4 Pairs making a unit shall have indelible printed colour coded 
bands like Pink for 1st unit, Orange for 2nd unit and Violet for 3rd unit and so 
on. In addition band marking, for example single band for 1st. unit, double 
band for 2nd. unit and so on, shall be provided on each conductor for 
identification of unit. Band marking on individual core shall be provided at 
regular intervals not exceeding 50 mm. 

9.07.00 Cables near high temperature zone shall be capable of withstanding high 
temperature and terminated in junction box / panel in normal temperature zone. 
Teflon insulated and sheathed thermocouple extension cables and copper 
conductor cables shall be used in high temperature zone. Conductor and 
sheath shall be extruded FEP (Teflon) as per VDE 0207 Part 6 and ASTMD 
2116. These cables shall be pair, multipair, triad, multitriad and twisted & 
shielded. 

9.08.00 Control & power Cable 

Bidder shall refer to Volume IIF of the electrical specification for detail. 

10.00.00 ERECTION HARDWARE 

This section provides the general technical guidelines for the erection 
materials for instruments. All erection materials shall be of good quality and 
conform to the operating environment of the corresponding instrument.  

10.01.00 Electrical Accessories 

Electrical conduit and associated materials shall conform to the requirements 
of the articles which follow : 

a) Rigid Steel Conduit 

i) Conduits up to and including 25 mm shall be of 16 SWG and conduits 
above 25 mm shall be of 14 SWG.  Minimum size of conduits shall be 
19 mm. 
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ii) Each piece of conduit shall be straight, free from blister and other 
defects and covered with capped bushing at both ends. 

iii) All rigid conduit couplings and elbows shall be hot dip galvanized rigid 
mild steel in accordance with ANSI C 80.1 and UL6.  The conduit 
interior and exterior surfaces shall have a continuous zinc coating with 
an over coat of transparent enamel or zinc chromate.  Conduits shall 
be furnished in standard length of 3 meters, threaded at both ends. 

iv) All conduit fittings shall conform to the requirements of ANSI C 80.4 
and UL-514 where these standards apply. 

b) Flexible Conduit 

i) Flexible conduit shall be of three layer construction of very high quality 
of lead coated steel.  Outside and inside layer shall be reinforced with 
heat resistant material. 

ii) Lead coating outside and inside of the conduit steel surface shall 
provide a non-corrosive characteristic particularly in acidic 
atmosphere.  Besides flexibility, this shall be strong enough to stay at 
the desired profile without support and shall be durable and strong so 
as to offer sufficient mechanical protection. It shall also be fully liquid 
dust and air tight and shall withstand a continuous hydraulic pressure 
up to 2 Kg/Sq. cm and temperature up to 200 �C. 

c) Special Fittings 

i) Conduit sealing and fittings shall be provided as required and shall be 
consistent with the area and equipment with which they are installed. 

ii) Double locknuts shall be provided on all conduit terminations not 
provided with threaded lugs and couplings. Locknuts shall be 
designed to securely bond the conduit to the enclosure when 
tightened.  Locknuts shall not loosen due to vibration. 

10.02.00 Electrical Junction Box 

1.  Type of Enclosure : Dust tight & weatherproof conforming to IP 65 

2.  Material : 3 mm sheet steel 

3.  Type of Cover : Solid unhinged with retention chain 

4.  Paint : RAL 7032 

5.  Mounting : Surface 

6.  Cable Entry : 3 mm (min) Gland plate 

7.  Gasket : Neoprene 

8.  Grounding : Brass earth lug with green screw head 
External-2 nos , Internal-1no.M6 

9.  Number of Drain 
Holes : Two at bottom capped 

10.  Identification : Label for JB and Tags for cable 
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11.  Accessories 
: Rail mounted cage clamp type screwless 
terminals with markers, Cable gland, Ferrules, 
Canopy at top 

10.03.00 Cable Gland 

1.  Type : Double compression 

2.  Entry Thread : NPT 

3.  Material : Brass 

4.  Finish : Cadmium Plated. 

5.  Protection : IP 54 or better 

6.  Accessories : Neoprene gasket, locknuts, reducers etc 

10.04.00 Cable Tray 

1.  Material : Mild steel, slotted 

2.  Thickness : not less than 2.0 mm 

3.  Finish : Hot dip galvanized 

4.  Perforation : As per MFR standard 

5.  Cover : Suitable for tray 

10.05.00 Process Hook Up Accessories & specification 

Material and rating of the hook up items shall suit the piping and fluid 
condition. Hook up materials shall be IBR certified for applicable cases. 
Bidder shall furnish hook up drawings and the drawings for open racks & 
closed racks for owner’s approval. 

10.05.01 Seamless Stainless Steel Pipe 

1.  Reference  : ASTM A-312 TP 316 

2.  Material Grade : TP 316 

3.  Type : Seamless /Plain end 

4.  Size  : ½” NB 

5.  Schedule : 40  

6.  Standard Length : 5 meter 

10.05.02 Stainless Steel Pipe Fittings 

1.  Reference  : ASTM A-182 F 316 / ANSI B16.11 
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2.  Type : Forged  

3.  Rating : 3000 lbs / 6000 lbs / 9000 lbs 

4.  Size  : ½” NB 

5.  End connection Generally socket weld 

6.  Type of Fittings  
: Reducing coupling, male-female reducer, 

straight coupling, equal tee, three piece 
union, elbow, cap etc. 

10.05.03 Seamless Stainless Steel Tube 

1.  Reference  : ASTM A-213 TP 316 

2.  Material Grade : TP 316 

3.  Size  : ½” OD X 2.1 MM Thick 

4.  Type  : Cold drawn annealed, pickled, passivated, de-
scaled,hydraulically cleaned seamless tube. 

5.  Properties  

: The tube shall be free from scratches and 
suitable for bending and capable of being 
flared by hardened and tapered steel pin.  
The expanded tube shall show no crack or 
rupture. Hardness shall be RB 80. 

6.  Test Pressure : 400 Kg/Sq. cm (minimum) 

7.  Tolerance            : � 0.13 mm for outside diameter 

  : � 15 % for wall thickness 

8.  Standard Length : 5 meter 

9.  Test : Flare, Hardness, Ball and Bubble Test 

10.05.04 Stainless Steel Tube Fittings 

1.  Reference : ASTM-A-182 

2.  Type  : Double ferrule double compression 

3.  Material : 316 Stainless steel forged 

4.  Ferrule  : 316 Stainless Steel 

5.  Type of Fittings   
: Male / female connector, elbow, cross /equal 

tee, straight connector, bulkhead union, 
ferrule etc. as required to suit installation. 

6.  Size : To suit SS tubing and NPT end connection 
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10.05.05 C.S. Pipe 

1.  Reference   : ASTM-A 106 Gr. C 

2.  Material : Cold drawn seamless black C.S. 

3.  Type : Seamless / Plain ends 

4.  Size  : ½” NB 

5.  Schedule : 80, 160, XXS as required 

6.  Standard Length : 5 meter 

10.05.06 C.S. Pipe Fittings 

1.  Reference            : ASTM-A 105 / ANSI B16.11 

2.  Type : Forged 

3.  Rating : 3000 lbs / 6000 lbs / 9000 lbs 

4.  Size                 : ½” NB 

5.  End connection : Generally socket weld 

6.  Type of Fittings     
: Reducing coupling, male-female reducer, 

straight coupling, equal tee, three piece 
union, elbow, cap etc. 

10.05.07 A.S. Pipe 

1.  Reference  : ASTM-A 335  P22 AS PER ANSI B 36.10  

2.  Material : Cold drawn seamless A.S. 

3.  Type : Seamless / Plain ends 

4.  Size    : ½” NB 

5.  Schedule : XXS  

6.  Standard Length : 5 meter 

10.05.08 A.S. Pipe Fittings 

1.  Reference   : ASTM-A 182 F22 AS PER ANSI B 16.11 

2.  Type : Forged 

3.  Rating : 9000 lbs 

4.  Size                 : ½” NB 

5.  End connection : Generally socket weld 
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6.  Type of Fittings     
: Reducing coupling, male-female reducer, 

straight coupling, equal tee, three piece 
union, elbow, cap etc. 

10.05.09 Carbon Steel Globe Valve 

1.  Reference  : ASTM A-105  

2.  Type  : Globe 

3.  Construction : Forged Body Cadmium Plated 

4.  End Connection : ½” Socket Weld 

5.  Rating : Cl. 800 / CL. 2500 

6.  Material   : Body -  Carbon steel 

  : Stem - Hardened Steel 

  : Plug - AISI 316 SS 

  : Seat- Stainless steel stellited 

7.  Packing  : Teflon / Grafoil as required 

8.  Yoke  : ASTM A105 

9.  Hand wheel : Carbon steel 

10.  Design standard  : As per ANSI B 16.34 

10.05.10 Stainless Steel Globe Valve 

1.  Reference : ASTM A-182 F316 

2.  Type     : Globe 

3.  Construction : Forged Body  

4.  End Connection : Socket Weld 

5.  Proof Pressure  : 400 Kg/Cm2 

6.   Material : Body -  Stainless steel 

  : Stem - Hardened Steel 

  : Plug - AISI 316 SS 

  : Seat- Stainless steel stellited 

7.  Packing  : Teflon as required 

8.  Yoke : ASTM A182 F316 

Page 403 of 531



Gujarat State Electricity Corporation Ltd EPC Bid Document 

1x800 MW Supercritical Thermal Power Project K9213R-EPC-SPC-001 

DEVELOPMENT CONSULTANTS V.IIE/S-VI : 108 
(K9213R-EPC-SPC-001_V-IIE-S6 (09072012).DOC)

9.  Handwheel : Carbon steel 

10.  Design standard : As per ANSI B 16.34    

10.05.11 Alloy Steel Globe Valve 

1.  Reference : ASTM A-182 F22 

2.  Type : Globe 

3.  Construction : Forged Body 

4.  End Connection : ½” Socket Weld 

5.  Rating : CL. 2500 

6.  Material : Body -  Alloy steel 

  : Stem - Hardened Steel 

  : Plug - AISI 316 SS 

  : Seat- Stainless steel stellited 

7.  Packing   : Grafoil as required 

8.  Yoke  : ASTM A182 F22 

9.  Handwheel : Carbon steel 

10.  Design standard  : As per ANSI B 16.34 

10.05.12 Condensate Pot 

1.  Reference : ASTM A182 F22 /ASTM A105  

2.  Material : Alloy steel / carbon steel as per application 

3.  Construction : Drilled from barstock  

4.  End connection : 3 nos. ½” socket weld end 

5.  Accessories : Vent valves 

10.05.13 Instrument Valve Manifold  

1.  Type  : Two valve manifold 

  : Five valve manifold  

2.  Mounting : Remote 2” Pipe Mounting 

3.  Construction   : Single block (bar stock) 

4.  Material  : Forged body and bonnet AISI 316 stainless 
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steel 

5.  Ports  : 1/2 " NPT (F)   

6.  Rating   : 420 Kg/Sq. cm at ambient 

7.  Operating 
Temperature : (-)30 to (+)170 Deg C 

8.  Packing  : PTFE Wafer 

9.  Seat & Stem : AISI 316 SS 

10.  Plug  : AISI 316 SS free to turn on stem / 17-4 PH 

11.  Handle Bar : AISI 316 SS 

12.  Connection  : Straight 

13.  Accessories   : Plugs for all ports, Mounting Bracket , bolts , 
nuts 

10.06.00 Pneumatic Hook Up Accessories 

10.06.01 Air Header 

Technical
Particulars 

For Panel For Field 

Material of 
Construction : Stainless steel : Stainless steel 

Inlet Connection : 2" NPT (M) : 1" NPT (M) 

Header Take-off 
Material : ainless steel : tainless steel 

Take off 
connection : 1 / 2” NPT (M) : 1/ 2” NPT (M) 

Take-off Valves 
Material : stainless steel : stainless steel 

Tube Take-off : Tube adapter on 
valve : Tube adapter on valve 

Drain : SS drain valve 
at lowest point : SS drain valves at lowest point 

10.06.02 Seamless Stainless Steel Tube 

1.  Reference  : ASTM A-269 TP 316 

2.  Material Grade : TP 316 

3.  Size   : ¼” OD X 0.049” wall thickness 
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4.  Type  : Cold drawn annealed, pickled, passivated, de-
scaled,hydraulically cleaned seamless tube. 

5.  Properties   

: The tube shall be free from scratches and 
suitable for bending and capable of being 
flared by hardened and tapered steel pin.  The 
expanded tube shall show no crack or rupture. 
Hardness shall be RB 80. 

6.  Test Pressure : 400 Kg/Sq. cm  

7.  Tolerance : � 0.13 mm for outside diameter 

  : � 15 % for wall thickness 

8.  Standard 
Length : 5 meter 

9.  Test : Flare, Hardness, Ball and Bubble Test 

11.00.00 SPECIAL TOOLS & TACKLE AND TEST EQUIPMENT FOR AND OTHER 

SYSTEMS 

11.01.00 Bidder shall supply a complete set of new, unused and reliable type of special 
tools and tackle and test equipment which are necessary or convenient for 
erection, commissioning, maintenance and overhaul of the plant and 
equipment provided under this specification. 

11.02.00 The tools & tackle and Test Equipment shall be shipped in separate container, 
clearly marked with names of the equipment for which they are intended. 

11.03.00 Bidder shall furnish list of tools & tackle and test equipment proposed to be 
supplied along with the bid. 
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material with suitably colored lettering engraved on the back. 

c) The nameplates shall be held by self-tapping screws. The size of 
nameplate shall be approximately 20 mm x 75 mm for equipment and 
40 mm x 150 mm for the panels. 

d) Items of plant such as valves, which are subject to handling, are to be 
provided with an engraved chromium plated nameplate or label with 
engraving filled with enamel, suitably mounted or affixed with strong 
rustproof chain. 

e) All such nameplates, instruction plates, lubrication charts etc. shall be 
with English inscriptions. 

8.00.00 METERING BASES AND CHART UNITS 

The following system of units shall be followed for various displays and scales 
unless otherwise mentioned: 

i)  Pressure : Kg/cm2

Differential Pressure : mm of H2O column / Kg/cm2

ii)  Draught : mm of H2O column 

iii)  Vacuum : Kg/cm2 (abs)/mm of Hg 
column 

iv)  Temperature : Degree Celsius (O C) 

v)  Flow (Steam, Water) : Tonnes / hr, M3/Hr 

vi)  Flow (Oil) : M3 / Hr, Litter/Hr 

vii)  Flow Air : Tonnes / hr / M3 / Hr. 

viii)  Density : gms / c.c. 

ix)  Level : mm /% 

x)  Conductivity : μS / cm or mS/cm 

xi)  Gas Analyzer  : Percentage by weight or as 
specified in respective case. 

xii)  Dissolved Oxygen / Silica / 
Sodium  

: ppm /ppb

9.00.00 PROCESS CONNECTION & INSTRUMENT HOOK UP 

9.01.00 Instrument connection to the process system (piping, vessel etc.) shall be 
according to the process & piping specification upto and including the root 
valves. Root valves shall be installed as close as possible to the piping or 
vessel.  

Page 407 of 531



Gujarat State Electricity Corporation Ltd EPC Bid Document 

1x800 MW Supercritical Thermal Power Project K9213R-EPC-SPC-001 

DEVELOPMENT CONSULTANTS V IIE/S-1 : 30 
(K9213R-EPC-SPC-001_V-IIE-S1 (09072012).DOC)

9.02.00 Each instrument shall have its own independent connection to the process 
except for instruments located on standpipe. Each instrument shall be 
connected independently to the standpipe through isolation valve.  

9.03.00 Isolation and blowdown drain valves adequate for duty and capable of 
withstanding continuous design condition of main process shall be provided. 
Instrument blow down valve near to the instrument shall be of gradual 
opening type. For process pressure equal or above 40 kg/ sq.cm double 
blowdown valves shall be used connecting to blowdown header. Instrument 
manifold / gauge valve shall be installed close to the instrument. 

9.04.00 The nominal size of the takeoff connections on line shall not be less than NPS 
½” for source conditions not in excess of either 900 psi or 425OC and NPS 
¾” (for adequate physical strength) for design conditions exceed either of 
these limits. Where the size of the main is smaller than the limits given above, 
the takeoff connections shall not be less than the size of the main line.  

9.05.00 Process connection for instruments lines and vessels shall be in accordance 
to standards such as ASME or other recognized international standards. 
Table below indicates the type of connection generally to be used.  

INSTRUMENTS EQUIPMENT / PIPE SIDE 
INSTRUMENT 

SIDE

Level Instruments  

Internal Displacer 4” - Flanged 4” - Flanged 

External Displacer 2” - Flanged 2” - Flanged 

Level gauge ¾” -Flanged ¾” - Flanged 

DP Type  

½” (min.)-welded  

1” – welded for vessel like HP 
heaters, LP heaters, De-
aerator etc. application 

½”- NPT 

External cage Level 
switch 

1”- welded 1”-  welded 

Flow Instruments 

DP Type 

½” - welded in general 

1” – welded for high pressure / 
temperature main steam, 
feed water, PRDS etc. 
application 

½” - NPT 

Pressure Instruments 

Conventional 
½” (min.)-welded 

1”-  welded for high pressure/ 
½” - NPT 
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INSTRUMENTS EQUIPMENT / PIPE SIDE 
INSTRUMENT 
SIDE

temperature main steam, 
feed water, PRDS etc. 
application 

Diaphragm type-HFO 
application 3”- Flanged 3”- Flanged 

Temperature Instruments 

Thermowell

Generally - M 33 X2 (M); 

1½” Flanged- For air/FG path 
application 

½” NPT 

Analyzer  

Liquid analyzer ½”- 1” - welded ½”  

9.06.00 Size of impulse pipe for pressure measurement in air and flue gas duct path 
of boiler shall not be less than ¾” NB.  

9.07.00 Separate stubs and take-off points with thermo well / root vlves shall be 
provided for performance guarantee test. 

9.08.00 Impulse pipes shall be clamped at suitable interval not exceeding 1.5 meter. 
Process pipe shall not be used for supporting the impulse pipe. 

9.09.00 Fittings shall conform to ANSI B 16.11. Threads of piping component shall be 
of tapered construction. 

9.10.00 Instrument blowdown header shall in no case be lower than the material 
grade ASTM A 106 Gr. C. 

9.11.00 Impulse pipe shall be laid at least with slope of gradient 1:10 to avoid any air 
pocket or water accumulation. 

9.12.00 Expansion loop shall be provided at least at every 2.5 meter interval without 
affecting the gradient of slope in long run impulse pipe to avoid stress on the 
piping. 

9.13.00 Siphon shall be provided in the impulse pipe or tube to protect the 
instruments where fluid temperature is 100 OC or more.  

9.14.00 Orientation of tappings shall be as follows : 

a) For liquid service within 45 O at lower half of the pipe horizontal 
plane.

b) For gas service within 90 O at upper half of the pipe horizontal 
plane.

c) For steam service within 45 O at upper half of the pipe horizontal 
plane.
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As a rule tap orientation of high and low pressure side should be parallel and 
symmetrical. 

9.15.00 Pressure & Differential pressure instruments in steam and liquid services 
shall be located below the taps and the piping shall be sloped to avoid 
formation of air pocket. 

9.16.00 Pressure & Differential pressure instruments in air and flue gas service shall 
be located above the taps and the piping shall be sloped back to process to 
avoid formation of any liquid. 

9.17.00 Impulse pipe including taps for furnace, flue gas and coal mill application shall 
be provided with air purge connection. Differential instruments for such 
application shall have continuous and as well as intermittent purging. 
Whereas, pressure measurement shall have only intermittent purging. 

9.18.00 Material of impulse pipe for the instruments mounted on rack and enclosure 
shall be same as that of main process pipe except stainless steel tube of Gr. 
316 or better shall be provided for connection in between impulse pipe (from 
tee connection on impulse pipe) and instrument manifold valve & instruments. 
Impulse pipe, tubes, fittings and accessories shall have the same design 
pressure and temperature applicable for the related main pipe. 

10.00.00 POWER SUPPLY SYSTEMS 

10.01.00 Instrumentation power supply system shall include all conditioning equipment 
required to accommodate normal variations in the electrical supply. All panels 
and cabinets shall accept redundant power feeds from two different sources. 

10.02.00 Type of power supply systems envisaged for the various I & C system 
including DCS are as follows: 

a) 240V AC Redundant UPS system HMIs, Main Plant Field devices / 
equipment, CCTV, EWLI, CEMS, SWAS etc. and PLC of package 
System 

b) 24V  / 48 VDC Supply for DCS 

11.00.00 ENVIRONMENTAL CONSIDERATIONS 

I & C components should operate properly with no degradation in expected 
lifetime or in operation parameter in the normal power plant environment. I & 
C system shall be designed considering all the operating conditions which 
may be encountered during installation and operation. 

11.01.00 Temperature 

11.01.01 Where the environmental extreme exceeds the capabilities of the selected 
system, Bidder should take appropriate steps to control the environment. 

11.02.00 Humidity 

11.02.01 I & C system shall be designed to withstand the humidity limits specified for 
the project. Condensation shall not be allowed to form in the cabinets nor 
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STANDARD CHECK LIST FOR C&I INSTRUMENTS (for Maux Pkgs)

Sl. Test / Checks Reference Doc. / Remarks

No. Acceptance Norms M C B

CHECK FOR 
1.1 MODEL NO/TAG NO
1.2 RANGE
1.3 END CONN
1.4 NO. OF CONTACT
CALIBRATION 
2.1 REPEATABILITY
2.2 SET POINT ADJUSTMENT
2.3 DIFFERENTIAL 

3 OVER PR & LEAK TEST P V V
4 ELECT. INSULATION/HV TEST ONE P V V

REVIEW OF TC FOR 
MATERIALS OF
5.1 SENSOR
5.2 MOVEMENT
5.3 PROCESS CONNECTION 
5.4 HOUSING

6 REVIEW OF TC FOR DEGREE 
OF PROTECTION

TYPE TEST V V V

7 REVIEW OF TC OF 
MICROSWITCH

FOR LOT V V V

 ** M = Manufacturer / Sub-contractor, C = Contractor / Nominated Inspecting Agency, B =  BHEL,
     P = Perform,  W = Witness, V  = Verification

Note :

1.   Quantum of check shall be as below :
      100 % - By Manufacturer
2.   Manufacturer to carry out ROUTINE TEST on 100 %.

Agency **

APPROVED SPEC./ 
DATA SHEETS 

SEE NOTE-1 
BELOW

3.  Contractor to provide compliance certificate for tests/checks verifid by contractor and 
       the same alongwith test certificates to be verified by BHEL

1

2

5 V V

P V V

P V V

FOR LOT V

Quantum of 

check

CHECK LIST FOR PRESSURE SWITCH

Dwg. No. PE-TS-411-145-I881A Page no. 102 of 118Page 411 of 531



STANDARD CHECK LIST FOR C&I INSTRUMENTS (for Maux Pkgs)

Sl. Test / Checks Quantum Reference Doc. / Remarks

No. of check Acceptance Norms M C B

1 CHECKS FOR

VISUAL.
MODEL/TAG No

2 PROCESS CONNECTION P W V
3 ACCURACY P W V
4 REPEATABILITY P W V
5 HYSTERESIS P W V
6 EFFECT OF TEMP VARIATION 

ON ACCURACY
P W V

7 SPAN / ZERO ADJUSTMENT P W V
8 EFFECT OF SUPPLY VOLTAGE 

VARIATION
P W V

9 EFFECT OF LOADING (500 OHM 
METERS)

P W V

10 HIGH PRESSURE TEST SEE NOTE-1 
BELOW

P W V

11 BURN-IN TEST P W V
12 DEGREE OF PROTECTION P W V
13

ACCESSORIES AS APPLICABLE
SEE NOTE-1 

BELOW
V V V

Legend :

 ** M = Manufacturer / Sub-contractor, C = Contractor / Nominated Inspecting Agency, B =  BHEL,
     P = Perform,  W = Witness, V  = Verification

Note :

1.   Quantum of check shall be as below :
      100 % - By Manufacturer
2.   Manufacturer to maintain calibrated instrument having better accuracy than the item
      under test. Inspecting engineer shall check the same. 
3.   When material corelation are not available manufacturer's compliance to be provided.
4.   Contractor to provide compliance certificate for tests/checks verifid by contractor and 
      submit the same alongwith test certificates to be verified by BHEL.

APPROVED SPEC./ 
DATA SHEETS

SEE NOTE-1 
BELOW

ONE / TYPE

ONE / TYPE

CHECK LIST FOR TRANSMITTER

Agency **

P W V
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STANDARD CHECK LIST FOR C&I INSTRUMENTS (for Maux Pkgs)

Sl. Test / Checks Quantum Reference Doc. / Remarks

No. of check Acceptance Norms M C B

CHECK FOR
SENSOR TYPE
DIAL SIZE
MODEL NO/TAG NO
RANGE/SCALE
SWITCH CONTACT RATING & 
NOS.
END CONNECTION
CALIBRATION 
ACCURACY
REPEATABILITY
SET POINT ADJUSTMENT

3 OVER PRESSURE & LEAK TEST P W V

4 OPERATION OF PRESSURE. 
RELIEF DEVICE

ONE P W V

REVIEW OF TC FOR
MATERIALS OF SENSOR
MOVEMENT
PROCESS CONNECTION
HOUSING

6 REVIEW OF TC FOR DEGREE 
OF PROTECTION

TYPE TEST V V V

7 ACCESSORIES AS APPLICABLE SEE NOTE-1 
BELOW

V V V

Legend :

 ** M = Manufacturer / Sub-contractor, C = Contractor / Nominated Inspecting Agency, B =  BHEL,
     P = Perform,  W = Witness, V  = Verification

Note :

1.   Quantum of check shall be as below :
     100 % - By Manufacturer
2.   Manufacturer to maintain calibrated instrument having better accuracy than the item
      under test. Inspecting engineer shall check the same. 
3.   Manufacturer to carry out ROUTINE TEST on 100 %.
4.   When material corelation is not available, MFR's compliance to be provided
5.   Contractor to provide compliance certificate for tests/checks verifid by contractor and 
      submit the same alongwith test certificates to be verified by BHEL.

Agency **

5 FOR LOT V V V

2 P W V

1 P W V

APPROVED SPEC./ 
DATA SHEETS 

SEE NOTE-1 
BELOW

CHECK LIST FOR PRESSURE & DP GAUGE
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STANDARD CHECK LIST FOR C&I INSTRUMENTS (for Maux Pkgs)

Sl. Test / Checks Quantum Reference Doc. / Remarks

No. of check Acceptance Norms M C B

CHECK FOR
TYPE
MODEL/ TAG NO.
DAIL SIZE
RANGE/SCALE
END CONNECTION

2 DIMENSIONS, PROCESS 
CONNECTION

P W V

3 ACCURACY P W V
4 MATERIAL TC FOR

BODY ISO. 
VALVE
GAUGE GLASS

5 HYD. TEST P W V

6 ACCESSORIES AS APPLICABLE P W V

Legend :

 ** M = Manufacturer / Sub-contractor, C = Contractor / Nominated Inspecting Agency, B =  BHEL,
     P = Perform,  W = Witness, V  = Verification

Note :

1.   Quantum of check shall be as below :
      100 % - By Manufacturer
2.   Manufacturer to maintain calibrated instrument having better accuracy than the item
      under test. Inspecting engineer shall check the same. 
3.   Manufacturer to carry out ROUTINE TEST on 100 %.
4.   Contractor to provide compliance certificate for tests/checks verifid by contractor and 
      submit the same alongwith test certificates to be verified by BHEL.

APPROVED SPEC./ 
DATA SHEETS / 

DRWGS

SEE NOTE-1 
BELOW

SEE NOTE-1 
BELOW

Agency **

ONE / LOT P V V

1

P W V

CHECK LIST FOR LEVEL GAUGE
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STANDARD CHECK LIST FOR C&I INSTRUMENTS (for Maux Pkgs)

Sl. Test / Checks Quantum Reference Doc. / Remarks

No. of check Acceptance Norms M C B

CHECK FOR 

TYPE/ MODEL
DIMENSIONS OF HARDWARE
MODULARITY
 SEQUENCE
FACIA DETAILS

2 FUNCTIONAL TEST 100% P W V
3 IMMUNE TO STEP VARIATIONS 

IN THE POWER SUPPLY
SEE NOTE-1 
BELOW

P W V

4 DEGREE OF PROTECTION FOR 
ENCLOSURE

TYPE TEST P W V

5 I/R CHECK P W V

6 RESPONSE P W V

Legend :

 ** M = Manufacturer / Sub-contractor, C = Contractor / Nominated Inspecting Agency, B =  BHEL,
     P = Perform,  W = Witness, V  = Verification

Note :

1.   Quantum of check shall be as below :
      100 % - By Manufacturer
2.   Manufacturer to maintain calibrated instrument having better accuracy than the item
      under test. Inspecting engineer shall check the same. 
3.   Manufacturer to carry out ROUTINE TEST on 100 %.
4.   Contractor to provide compliance certificate for tests/checks verifid by contractor and 
      submit the same alongwith test certificates to be verified by BHEL.

SEE NOTE-1 
BELOW

Agency **

APPROVED SPEC./ 
DATA SHEETS 

V

CHECK LIST FOR ANNUNCIATORS

P W1 SEE NOTE-1 
BELOW
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1X800 MW Wanakbori  STPP
SECTION: C 
SUB SECTION :
C&I
SHEET 13 of 18

SPECIFIC TECHNICAL REQUIREMENTS (C&I) 

                     CONTROL PANELS SPECIFICATION 

Page 416 of 531



Gujarat State Electricity Corporation Ltd EPC Bid Document 

1x800 MW Supercritical Thermal Power Project K9213R-EPC-SPC-001 

DEVELOPMENT CONSULTANTS V IIE/S-1 : 24 
(K9213R-EPC-SPC-001_V-IIE-S1 (09072012).DOC)

7.12.00 Panels, Cubicles and Enclosures 

7.12.01 General 

a) All panels, cubicles and enclosures shall be furnished complete with 
integral piping, internal wiring, convenience outlets, internal lighting, 
grounding, ventilation, space heating, vibration isolating pads and 
other accessories. 

b) Unless otherwise specified cable entry for panels / desks / cabinets 
shall be through bottom via glanding plate. Fireproof seal shall be 
used to seal the bottom to prevent entry of dust. 

c) Panels and cabinets shall be constructed from steel sheet reinforced 
as required to provide true surface and adequate support for devices 
mounted thereon. Thickness of the steel plate shall conform to the 
requirements of UL 50 or equivalent standard. Panels and cabinets 
shall be of adequate strength to support mounted components during 
shipment and to support a concentrated load of 100 Kilograms on their 
top after erection. 

d) Panel /cabinet shall have eyebolt on top for lifting. 

7.12.02 Surface Preparation and Painting 

Sheet metal exterior steel surfaces shall be sand blasted, ground smooth and 
painted as specified below: 

a) Suitable filler shall be applied to all pits, blemishes and voids in the 
surface. The filler shall be sanded so that surfaces are level and flat; 
corners are smooth and even. Exposed raw metal edges shall be 
ground burr-free. The entire surface shall be blast clean to remove 
rust and scale. Oil, grease and salts etc. shall be removed from by 
one or more solvent cleaning methods prior to blasting. 

b) Two spray coats of epoxy primer surfacer shall be applied to all 
exterior and interior surfaces, each coat of primer surfacer shall be of 
dry film thickness of 1.5 mil. A minimum of two spray coats of final 
finish color (Catalyzed epoxy or polyurethane) shall be applied to all 
surface of dry film thickness 2.0 Mil. The finish colors for exterior and 
interior surfaces shall conform to the following shades: 

i) Exterior – RAL 7032. 

ii) Interior - Brilliant White. 

c) Paint films, which show sags, cheeks, blisters, teardrops, fat edges or 
other painting imperfections shall not be acceptable. 

7.12.03 Wiring 

Wiring within the panels shall conform to NEC standards and shall be factory 
installed and tested at the works. All interior wiring shall be installed neatly. 
Features shall not be limited to the following : 
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a) All spare contacts of relays, switches and push buttons shall be wired 
up to the terminal blocks. 

b) Each wire shall be identified at both ends with wire designation as per 
approved wiring diagram. Heat shrinkable type ferrules with indelible 
computerized print shall be used with cross- identification. 

c) Wire termination shall be made with insulated sleeve and crimping 
type lugs.  All external connections shall be made with one wire per 
terminal. Wire shall not be spliced or tapped between terminals. 
Open-ended terminal lugs shall not be used. 

d) Internal wiring should be terminated uniformly on one side of the 
terminal block leaving the other side available for termination of 
outgoing cables.  

e) Thermocouple lead wires, analyzer measuring lead wires, or any other 
lead wires carrying measuring signal of the order of low milli volt or 
micro volt shall be electrically and physically isolated from other AC 
and DC wiring.   

f) All low-level signal cables shall be separately bundled from control 
cable. 

g) Wires shall be dressed and run in troughs with clamp-on type covers. 
Wirings shall be neatly bunched in groups by non-metallic cleats or 
bands. Each group shall be adequately supported along its run to 
prevent sagging or strain on termination. 

h) Shield wires shall be terminated on separately. 

i) Common connections shall be limited to two wires per terminal.  

j) Wiring to door mounted devices shall be provided with multi-strand 
wires of (49 strands minimum) adequate loop lengths of hinge-wire so 
that multiple door openings will not cause fatigue to the conductor. 

k) Wiring shall be arranged to enable instruments or devices to be 
removed and/or serviced without disturbing the wiring. No wire shall 
be routed across the face or rear of any device in a manner, which will 
impede the opening of covers or obstruct access to leads, terminals or 
devices. 

l) Panel internal wiring shall follow distinct color-coding to segregate 
different voltage levels viz. 24V DC, 48V, 110V AC, 240V AC, 220V 
DC etc. 

m) Panels /cabinets /desks shall be provided with removable gasketted 
cable gland plates and cable glands. Split type grommets shall be 
used for prefab cables. 

n) Wire shall be multistranded annealed flexible high purity copper 
conductor with heat resistant FRLS PVC insulation and shall pass 
vertical flame test per IPCEAS-1981. 
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o) Wire sizes used for internal wiring shall not be lower than the 
followings : 

Control wiring (switches, 
pushbuttons etc.) 

: 1.5 Sq.mm 

Power supply/receptacle 
/illumination wiring 

: 2.5 sq. mm or higher as per 
load 

4-20mA DC current and low 
voltage signal upto 48V DC 

: 1.0 Sq. mm 

p) Identification of conductors shall be done by insulation color-coding 
identified on drawings or by printed wiring lists.  

7.12.04 Grounding 

a) System cabinet AC and DC ground shall be electrically isolated from 
each other and also electrically isolated from the Instrumentation 
signal ground. All the above ground shall be individually connected to 
the single point on the ground pit. Dedicated redundant earth pit shall 
be provided which shall be away from the HV equipment. This earth 
pit shall not be shared with other electrical equipment ground and 
shall also be insulated from other electrical system ground to ensure 
single point grounding of the system. Grounding resistance shall be 
better than 1.0 ohm. IEEE guideline shall be followed while designing 
the grounding system. 

b) Panels and cabinets shall be provided with a continuous tinned copper 
ground bus bar of minimum 25 mm x 3 mm cross section, extending 
along the entire length of the panel / desk / cabinet assembly. The 
ground bus shall be bolted to the panel structure and effectively 
ground the entire structure. 

c) The panel /desk /enclosure /JB ground shall have two (2) bolt drilling 
with GI bolts and nuts at each end to connect to GI/ copper flat ground 
riser by means of insulated copper ground cable of required cross 
section with lug. 

d) Circuits requiring grounding shall be individually and directly 
connected to the panel ground bus. 

e) For electronic system cabinets, the electronic system ground bus shall 
be similar but insulated from the cabinet and shall be separately 
connected to the system ground. Signal cable shields shall be 
grounded at the panel end only and shall not be left open. The ground 
in between panels of a shipping section shall be firmly looped. 

f) Electrical meters, relays, transmitters and switching devices, operating 
at a voltage less than 50V may be grounded through the steel 
structure. 
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7.12.05 Panel / Cabinet/ Desk/Enclosures Environmental Protections  

a) Panels, cabinets, desks, distribution boxes, junction boxes, terminal 
boxes and all other field mounted equipment / enclosures shall suit the 
environmental condition of the area and shall not be inferior than the 
requirement indicated in the following table.  

SL.
NO. LOCATION ENCLOSURE TYPE 

1. Indoor type non- ventilated 
enclosure in non-hazardous area IP-54

2. Indoor type ventilated enclosure in 
non-hazardous area IP -42 

3. Enclosure in Air conditioned area 
IP-22 with suitable canopy at 
top to prevent ingress of 
dripping water. 

4. Outdoor type in non-hazardous 
areas IP-55

5. Outdoor in hazardous areas As per requirements of the 
NEC Code for the location 

b) The construction of electrical enclosures located in areas subject to 
conditions classified in the National Electrical Code (NEC) as 
hazardous shall be of a type designated suitable for the environment 
in which they are located. 

7.12.06 Terminal Blocks 

a) Terminals shall be chromated galvanized DIN rail mounted screwless 
cage clamp type. Terminals shall have screwed connection for 
conductor cross-section above 2.5 mm2. Terminal blocks shall 
conform to IEC 947-7-1. 

b) The characteristics of the terminal blocks shall be as follows. 

i) High contact force, independent of conductor cross-section 
and large contact surface area. 

ii) Self-loosening protection. 

iii) Resistant to thermal aging and vibration. 

iv) Low and constant voltage drop 

c) Tension spring shall be made of high quality, non-rusting, acid-
resistant steel. The current bar shall be of tin-lead plated copper or 
brass. 
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d) Terminals shall be of non flammable suitable thermoplastic material 
such as polyamide. 

e) Terminal blocks shall be mounted vertically in panels and cubicles 
with clearance for at least 100 mm between two sets and between 
wall and terminal block.   

f) Terminal blocks shall be provided with white marking strips / self-
adhesive marker cards. Power terminals shall have protection covers.  

g) At least  10%percent spare unwired terminals shall be provided for all 
panels /cabinets /desks /junction box etc.. This shall be in addition to 
10%spare wired terminals of spare IO channels and 10% wired spare 
modules. 

h) Bottom of the terminal block shall be at least 200 mm above the cable 
gland plate for bottom entry type panels. 

i) For extending 24 V / 48 V DC supply to panels, the size of the 
terminals shall be decided based on voltage drop and not based on 
current.  

j) Other requirements of the terminal blocks are as follows: 

i) The last block in a rail-mounted assembly shall be closed with 
an end plate and end bracket. 

ii) For visual and electrical separation of terminal groups, partition 
plates shall be provided, which can be push fitted after forming 
an assembly. 

iii) Design shall permit testing of incoming and outgoing signals by 
using suitable test plug and socket without disconnecting the 
cable connections. 

iv) It shall be possible to use jumper plugs through the test plug 
socket to connect adjacent terminals. 

v) Where more than one connection to a terminal block is 
required, two tier terminals shall be used. 

vi) Terminal blocks shall be of different colors depending on 
voltage levels. 

7.12.07 Nameplates and Labels 

a) Each item shall have permanently attached to it, in a prominent 
position, a rating plate of non-corrosive material upon which is to be 
engraved the manufacturer's name, equipment, type / model number, 
range, serial number, together with details of the loading conditions 
under which the item of plant in question has been designed to 
operate. 

b) Such nameplates or labels are to be of white non-hygroscopic material 
with engraved black lettering, or alternatively of transparent plastic 
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material with suitably colored lettering engraved on the back. 

c) The nameplates shall be held by self-tapping screws. The size of 
nameplate shall be approximately 20 mm x 75 mm for equipment and 
40 mm x 150 mm for the panels. 

d) Items of plant such as valves, which are subject to handling, are to be 
provided with an engraved chromium plated nameplate or label with 
engraving filled with enamel, suitably mounted or affixed with strong 
rustproof chain. 

e) All such nameplates, instruction plates, lubrication charts etc. shall be 
with English inscriptions. 

8.00.00 METERING BASES AND CHART UNITS 

The following system of units shall be followed for various displays and scales 
unless otherwise mentioned: 

i)  Pressure : Kg/cm2

Differential Pressure : mm of H2O column / Kg/cm2

ii)  Draught : mm of H2O column 

iii)  Vacuum : Kg/cm2 (abs)/mm of Hg 
column 

iv)  Temperature : Degree Celsius (O C) 

v)  Flow (Steam, Water) : Tonnes / hr, M3/Hr 

vi)  Flow (Oil) : M3 / Hr, Litter/Hr 

vii)  Flow Air : Tonnes / hr / M3 / Hr. 

viii)  Density : gms / c.c. 

ix)  Level : mm /% 

x)  Conductivity : μS / cm or mS/cm 

xi)  Gas Analyzer  : Percentage by weight or as 
specified in respective case. 

xii)  Dissolved Oxygen / Silica / 
Sodium  

: ppm /ppb

9.00.00 PROCESS CONNECTION & INSTRUMENT HOOK UP 

9.01.00 Instrument connection to the process system (piping, vessel etc.) shall be 
according to the process & piping specification upto and including the root 
valves. Root valves shall be installed as close as possible to the piping or 
vessel.  
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As a rule tap orientation of high and low pressure side should be parallel and 
symmetrical. 

9.15.00 Pressure & Differential pressure instruments in steam and liquid services 
shall be located below the taps and the piping shall be sloped to avoid 
formation of air pocket. 

9.16.00 Pressure & Differential pressure instruments in air and flue gas service shall 
be located above the taps and the piping shall be sloped back to process to 
avoid formation of any liquid. 

9.17.00 Impulse pipe including taps for furnace, flue gas and coal mill application shall 
be provided with air purge connection. Differential instruments for such 
application shall have continuous and as well as intermittent purging. 
Whereas, pressure measurement shall have only intermittent purging. 

9.18.00 Material of impulse pipe for the instruments mounted on rack and enclosure 
shall be same as that of main process pipe except stainless steel tube of Gr. 
316 or better shall be provided for connection in between impulse pipe (from 
tee connection on impulse pipe) and instrument manifold valve & instruments. 
Impulse pipe, tubes, fittings and accessories shall have the same design 
pressure and temperature applicable for the related main pipe. 

10.00.00 POWER SUPPLY SYSTEMS 

10.01.00 Instrumentation power supply system shall include all conditioning equipment 
required to accommodate normal variations in the electrical supply. All panels 
and cabinets shall accept redundant power feeds from two different sources. 

10.02.00 Type of power supply systems envisaged for the various I & C system 
including DCS are as follows: 

a) 240V AC Redundant UPS system HMIs, Main Plant Field devices / 
equipment, CCTV, EWLI, CEMS, SWAS etc. and PLC of package 
System 

b) 24V  / 48 VDC Supply for DCS 

11.00.00 ENVIRONMENTAL CONSIDERATIONS 

I & C components should operate properly with no degradation in expected 
lifetime or in operation parameter in the normal power plant environment. I & 
C system shall be designed considering all the operating conditions which 
may be encountered during installation and operation. 

11.01.00 Temperature 

11.01.01 Where the environmental extreme exceeds the capabilities of the selected 
system, Bidder should take appropriate steps to control the environment. 

11.02.00 Humidity 

11.02.01 I & C system shall be designed to withstand the humidity limits specified for 
the project. Condensation shall not be allowed to form in the cabinets nor 
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should water be allowed to be admitted through conduit entering the cabinets 
from top or sides. 

11.03.00 Atmospheric Contamination 

11.03.01 Particulate contamination from fly ash and coal dust and gaseous 
contaminants such as SO2 and other flue gas constituents in the coal fired 
plant are foreseen. This hazard shall be taken into design considerations. 

11.04.00 Vibration 

11.04.01 Design of the systems shall include features such as locking devices, anti 
vibration pads etc, to withstand vibration. In general, I&C equipment shall be 
installed away from the vibration zone. 

11.05.00 Lightning 

11.05.01 Protection against lightning shall be considered by providing proper 
grounding, metal oxide varistors, spark gap lightning arrestor, optical isolator 
and isolation transformer. 

12.00.00 SECURITY 

12.01.00 Door lock shall be provided in all Panels, Cabinets and Enclosures. 

12.02.00 System mode key switch or password to prevent tampering of system 
program. 

12.03.00 Redundant elements of the system shall not be exposed to the common 
hazards. For example routing of the redundant network cable through 
separate cable raceway, using separate cabinet / separate rack for redundant 
controller and redundant IO modules. 

13.00.00 ACCEPTANCE TESTS  

The Bidder shall be required, as part of his Tender, to fully integrate and test 
all the equipment, included in his Tender, at site and respective Control 
packages at the manufacturer's works.  Owner / Consultants shall witness 
these tests. 

However, for DCS the Bidder shall consider in his Tender the following tests:  

(a) Factory Acceptance Test (FAT) 

After completion of manufacture of DCS and prior to delivery to Site, the 
manufacturer shall functionally test the assembled system. The test shall 
be carried out with all input / output cubicles, control processors, data 
highway, operator’s consoles, Engineer’s console and peripheral devices 
connected in the specified configuration. The fully configured software 
shall also be loaded and tested at the same time. 

The FAT shall include the following activities: 

� Complete hardware inspection; 
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  1.0 SCOPE 

This specification covers the Design, Manufacture, Inspection and Testing at the manufacturer’s works, 
proper packing for transportation and delivery to site, supervision, erection, and commissioning at site 
of Local Panels required for control and monitoring of the Auxiliary Plant & Equipment. 

2.0 CODES AND STANDARDS 

2.1 All the equipments specified herein shall comply with the requirements of the latest issue of the relevant 
National and International standards. 

2.2 As a minimum requirement, the following standards shall be complied with: 
a) IS-6005 : 1998 : Code of practice for phosphating of iron and steel. 
b) IS-5 : 2007 : Colors for ready mixed paints and enamels. 
c) IS-1248:2003 : Direct Acting Indicating Analog Elec Measuring Instruments. 
d) IS/IEC 60947:Part 1:2004 : Low Voltage switchgear & control gear: Part-I (General Rules) 
e) IS-8828:1996 : Circuit breaker for household and similar installations. 
f) IS-13947 (Part-I):1993 : Low Voltage switchgear & control gear : Part-I (General Rules) 
g) ISA-18.1:1979                  :   Annunciator Sequences and Specification  
h) NFPA-496:2003 : Purged & Pressurised Enclosure for Electrical Equipment in 

Hazardous Locations. 
    

3.0 TECHNICAL REQUIREMENTS 

3.1 Panel Construction 
3.1.1 The local panels shall house the secondary instruments, annunciation system, Single loop controller, 

Control switches / push buttons, indicating lamps/LED cluster, relays, timers and other devices required 
for operation and monitoring of the equipment locally.   

3.1.2 The panels shall be of free standing type either welded construction on angle iron (minimum section of 
50 x 50 x 4 mm) structure or folded construction by sheet metal formation depending upon the 
equipments to be mounted on it.  The panels shall be robustly built and stiffeners as necessary shall be 
provided. 

3.1.3 The panel shall be suitably reinforced to ensure adequate support for all instruments mounted thereon.  
All welds on exposed panel surfaces shall be ground smooth.  

 3.1.4 The salient features of construction shall be:  

                          Sheet material: Cold rolled sheet steel  
Frame thickness: Not less than 3.0mm
Enclosure thickness:  Not less than 3.0 mm for load bearing sections (Mounted with instruments) 
                                         2.0 mm for doors and Not less than 2.0 mm for others 
Panel Height: Not less than 2365 mm (Refer data sheet-A (No. PES-145A-DS1-0) 
Gland plate thickness: 3.0mm 
Base channel: ISMC 100 with anti-vibration mounting & foundation bolts. 

3.1.5 The panel shall be provided with rear doors with integral lockable handle.  The door when locked shall 
be held at minimum three places. The door width shall not be more than 550mm.The doors shall be 
provided with suitable stiffeners to prevent buckling.  The handle shall be on the right side of the door. 
The door shall be removable type with concealed hinges to facilitate maintenance work.  Suitable 
pocket inside the door shall be provided for keeping the drawings / documents. Double door shall be 
provided with suitable glass windows, as per the requirement. 

[[[[[[[[[[[[[[[[[[[[[[[[[[[

3.1.6 Suitable neoprene gasket shall be provided on all doors and removable covers.  Suitable ventilation 
system along with louvers shall be provided at bottom and top of the doors covered with removable wire 
mesh.
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3.1.7 The class of protection shall be in accordance with IP-55 unless otherwise specified in the data sheet – 
A (No. PES-145-54A-DS1-0). 

3.1.8 All steel surfaces shall be cleaned by sand / pellet blasting, treated for pickling, degreasing and 
phosphating etc. by seven tank method.  The panel shall have a high quality finish and appearance.  
The panel shall be painted with two coats of primer followed by two coats of epoxy / synthetic enamel 
based final paint of color shade and finish as given in data sheet-A (No. PES-145A-DS1-0).   Minimum 
thickness of the paint shall be 85 microns for external paint and 70 microns for internal paint. 

3.1.9 The cable glands of the required size and type as given in data sheet-A (No. PES-145A-DS1-0) shall be 
supplied alongwith the Panel. 

3.1.10 All operable and indicating devices shall be mounted on the front of the panel while aux. Relays / timers 
MCBs etc. required for realization of control logics shall be mounted on a mounting plate inside the 
panel.  Auxiliary relays and timers etc. shall be grouped according to the control function. 

 No operable or indicating devices shall be mounted below 750 mm and above 1800 mm (w.r.t. finished 
ground level).  The devices shall be located in such a way so as to ensure easy access for operation / 
maintenance. 

3.1.11 Single / dual control power supply feeders of voltage class as specified in data sheet-A (No. PES-145A-
DS1-0) shall be provided by the purchaser. In case redundant power supply feeders are provided then 
auto changeover unit shall be mounted on the panel are in the panel supplier’s scope.  Where DC 
control power supply is specified an additional 240V, 50 Hz AC supply feeder for powering of space 
heater and lighting shall be provided by the purchaser.  Suitable arrangement shall be provided inside 
the panel to receive and terminate the power supply feeder(s).  For this purpose MCBs of suitable 
current rating shall be provided by the vendor.  A supervisory relay along with a pilot lamp to indicate 
control supply ‘ON’ shall be provided on the panel.  Any other power supply required for the operation 
of the devices mounted in the panel shall be arranged by the vendor. 

3.1.12 The internal wiring shall be carried out with 1100 volt grade PVC insulated copper multi strand wire / 
flexible of 1.5mm2 size. AC & DC wires shall be kept separate from each other.  Separate coloured 
wires to be used for AC and DC circuits.  All wires shall be properly numbered and identified with 
ferrules as per the Control scheme / wiring diagram.  Wires shall be routed and run through PVC 
troughs. 

3.1.13 Terminal blocks shall be clip on type, 1100 volts grade.  Separate terminal blocks shall be used for AC 
& DC circuits.  The terminals shall be suitable for terminating 0.5 mm2 to 2.5mm2 external cables. The 
TB points in terminal block shall be cage clamp type / screw type.    The terminal for ammeters shall be 
provided with removable links for shorting CTs.  Each terminal strip shall be provided with identification 
strip.  The terminal shall not be mounted below 250 mm height from finished floor.  The panel shall 
have ten (20) percent spare terminal. 

3.1.14 The interior of each panel shall be suitably illuminated through fluorescent lamps / tube lights with                   
             shrouded cover of minimum 15W operable on 240V 50 Hz AC power supply through panel door switch.  
             A 15 Amp. 3-pin Power receptacle shall be provided.   
3.1.15 Suitable space heaters operable on 240 Volts 50 Hz AC power system shall be provided at the panel 

bottom.  These shall be designed to maintain the panel temperature five (5) deg. C above the ambient 
temperature during maintenance shutdown.  Suitable isolating and control devices comprising of MCB, 
thermostat etc. shall be provided for the space heater. 

3.1.16 The panel shall be provided with a copper earth bus of 25 x 6 mm size running throughout the width of 
the panel.  It shall be terminated internally with 10 mm bolts at extreme ends for connection to; main 
station earth.  The panel mounted equipments / devices shall be connected to earth bus through green 
coloured PVC insulated stranded copper conductor of 2.5 mm2 size. 

3.1.17 Local Panel shall be provided with main name plate of 150 mm x 40 mm size having inscription of 20 
mm height.  The individual devices on the panels shall be as provided with separate name plate with 
inscription of 3 mm height.  The instrument / devices shall be provided with stick on label plates inside 
the panel.  The material of the main and individual labels shall be three (3) ply 3 mm thick Traffolyte 
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Sheet / 2 mm Anodised Aluminium Plate.  The inscription shall be with white letters on black 
background on traffolyte sheet.  The labels shall be fixed by self tapping non-rusting screws. 

3.1.18   Vendor  shall furnish electric load and heat load list ( in case panel is to be placed in  ac environment ) 
of each panel. 

3.2 Hazardous Area Panel Requirement 

3.2.1 The Local Panel located in hazardous area shall be pressurized as per NFPA-496 requirements to 
render it non-hazardous.  Alarms shall be provided for local and remote annunciation when 
pressurisation falls below 2.5 mm of water column.  Protection shall be of type Z of NFPA-496.  It shall 
not be possible to switch ON the power of purged section unless it is purged as per the 
recommendation of NFPA-496.  Vendor must provide a protective device on the panel to protect the 
panel from over pressurisation. 

3.2.2 Vendor shall supply pressurisation kit consisting of valves, restriction orifices, dual filter regulation, 
pressure gauges, pressure switches, rotameter etc.  Pressurisation kit shall be surface mounting on a 
metal board and located outside the local panel.  Pressurisation kit shall further consist of solenoid 
valve flow switch, timer blow off safety device etc., so as to make purging fully automatic.  However 
final start shall be manual.  Panel protection against over pressure to be provided as per NFPA-496. 

3.2.3 Pressurised local control panel pressurization kit assembly design shall provide minimum leakage flow 
through the Local Control Panel.  Panel venting shall be as per NFPA-496. 

3.2.4 All components in the local panel like indicating instruments, push buttons switches, lamps etc., which 
are required to be energized without panel pressurization or before completion of purge cycle shall be 
explosion proof as per NEMA-7 & suitable for area classification. 

3.2.5 All push buttons etc. requiring frequent operation during machine running shall have good positive 
sealing.  Weatherproof housing or cover to be provided wherever necessary.  Vendor shall provide 
pressurisation bypass switch outside explosion proof enclosure of pressurized panel with lamp 
indication.  This shall be used only during maintenance.  All hinges, screws, other non-painted metallic 
parts shall be of stainless steel material. 

3.2.6 Provision to switch off manually all types of power shall be provided in the panel.  In addition, it shall 
also be possible to switch off power circuits / components which are powered from motor control centre 
or control room manually in case of pressurization failure.  All such cables from MCC and main control 
room shall be terminated in explosion proof boxes (NEMA-7). 

3.3 Control & Monitoring devices 

3.3.1 Instruments like Indicators, recorders, single loop controllers etc. as applicable and specified elsewhere 
for the plant / equipment shall be supplied and mounted on the panel. 

3.3.2 Alarm Annunciator System 
 It shall be solid state discrete facia type having a sequence of ISA-S18.1A or as specified, opaque facia 

windows of 70 mm x 50 mm size, having two (2) lamps per window, and hooter of 10W, and provision 
for repeat group alarm at remote.  The annunciator shall be provided with ten (10) percent spare 
windows or minimum two (2) windows along with electronics. 

3.3.3 Relays 

 The relays shall be electromagnetic type suitable for specified control supply.  Its contact configuration 
and rating shall be suitable for the specified control function.  However minimum contact rating shall be 
5 Amp AC & 2 Amp DC as applicable.  There shall be ten (10) percent spare contacts. 

3.3.4 Timers 
 The timers shall be electronic type suitable for specified control supply.  Its contact configuration and 

rating shall be suitable for the specified control function.  However, minimum contact rating shall be 5 
Amp AC & 2 Amp DC as applicable. 
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3.3.5 Control / Selector Switches 
 Switches shall be Rotary Cam type with minimum of 5 Amps AC & 2 Amp DC continuous current rating.  

Selector switches shall be stay put type while control switches shall be spring-return-to-neutral type.  
Contact configuration and rating shall be as per the control function requirement.  The switches shall be 
lockable type wherever specified.  Each switch shall be provided with engraved plates indicating the 
switch position / functions. 

3.3.6 Push Buttons / Indicating Lights 
 The push buttons shall be momentary action self-resetting type, however stop P.B.  for unidirectional 

drives shall be provided with manual reset facility.  Its contact configuration & rating shall be as required 
for the control function but minimum 2 NO + 2 NC of 5 Amp. AC rating.  It shall have round coloured 
projecting tab and engraved escutcheon plate / inscription plate.  Colour coding of push buttons shall be 
as under: 

 RED        Motor OFF / Valve CLOSE YELLOW Alarm acknowledge     Left Hand Side  
 GREEN   Motor ON / Valve OPEN              BLACK  Lamp test                   Right Hand Side 

 Indicating lights shall be suitable for direct connections across specified power supplies.  It shall be 
fitted with built in resistance to prevent circuit tripping on shorting of lamp filament.  It shall be fitted with 
LED cluster type lamp replaceable from front. 

 GREEN   Motor OFF / Valve CLOSED condition AMBER   Motor tripped              Left Hand Side 
 RED        Motor ON / Valve OPEN condition WHITE  Normal / healthy          Right Hand Side 
3.3.7 Ammeters 
 Ammeter shall be 96 x 96 mm size, 90 deg. deflection, 1.5% accuracy, 1 Amp. CT operated or with      

4-20mA input and Flush mounting type as called for in the data sheet-A (No. PES-145-54A-DS1-0).   
Ammeters for motors shall have six (6) times folded scale at upper end to enable motor starting current 
indication 

3.3.8 Miniature Circuit Breaker (MCB) 

 These shall be instantaneous magnetic trip type for short circuit in addition to current time inverse 
delayed thermal trip feature for over current protection.  The housing of MCB shall be made of non-
ignitable, high impact material.  It shall have minimum short circuit rating of 9 KA for AC Voltages and 4 
KA for DC Voltages. 

3.3.9 Makes of various instruments / devices shall be as given below 

 1. Alarm Annunciators : Procon / IIC 
 2. Ammeters : AEP / IMP 
 3. Control / Selector Switches : Alsthom / Kaycee / Siemens / L&T 
 4. Push Buttons / Indicating Lamps : Siemens / L&T / Teknic / Alsthom 
 5. Auxiliary Relays : Jyoti / Siemens / L&T / OEN 
 6. Timers : L&T / Alsthom / Bhartiya Cutler Hammer 
 7. MCBs : S&S Power Engg. / Indo Asian / MDS 
 8. Terminal Blocks : Jyoti / Elmex 

4.0 TESTING AND INSPECTION 

4.1 The  bidder  shall  adopt  suitable  quality  assurance  program  to  ensure  that  the equipments 
offered will meet the specification requirements in full. 

4.2 BHEL’s standard Quality Plan for LCP is enclosed with the specification. The bidder shall furnish 
his acceptance to BHEL’s QP and submit the signed and stamped copy of QP along with the offer.
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4.3 The vendor shall conduct the following tests as a minimum requirement: 

4.3.1 Routine Tests 
1. High Voltage (H.V.) 
2. Insulation Resistance (I.R.)  
3. Functional  

4.3.2 Type Tests 

 1. Enclosure Class Test 

5.0 SPARES AND CONSUMABLES 

5.1 Commissioning Spares and consumables 

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

5.2. Mandatory Spares 

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

5.3. Recommended Spares 

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

6.0 DRAWINGS AND DOCUMENTS 

6.1 The bidder shall furnish the following documents in required number of copies along with the bid : 

1. Data Sheet no. PES-145A-DS1-0 
2. General Arrangement Drawing. 
3. Catalogue and technical information for instruments and devices. 
4. Quality Plan. 

6.2 The vendor shall furnish the following documents in required number as agreed after the award of 
contract: 
1. Data Shee No. PES-145A-DS2-0 
2. GA Drawing indicating layout of instruments, construction details, foundation details, cable gland 

plate alongwith cable glands and all details mentioned in this specification. 
3. Control Schematic Diagram along with grouping of different terminals for various functions. 
4. Catalogue and technical information for instruments and devices with selected options clearly 

marked. 
5. O&M Manuals. 
6. “As Built” Drawing. 
7. CDs. 

7.0 MARKING AND PACKING 

7.1 Panel with all instruments / devices mounted on it  shall be suitably packed & protected for the entire 
period of despatch, storage and erection against impact, abrasion, corrossion, incidental damage due 
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to vermin, sunlight, high temperature, rain moisture, humidity, dust, sea-water spray (where applicable) 
as well as rough handling and delays in Transit and storage in open. 

8.0 APPLICABLE DATA SHEET FORMS 

 This document shall be read with one or more of the following data sheet forms : 

 -  Data sheet A&B for Local Panels  : Data sheet no. PES-145A-DS1-0 
 -  Data sheet C for Local Panels   : Data sheet no. PES-145A-DS2-0 
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GENERAL MANUFACTURER 

CONSTRUCTION 
�  FOLDED     � WELDED  

(As per requirement EDN)  

ENCLOSURE SHEET THICKNESS 

FRONT �3.0 mm(FOR FACES SUPPORTING 
INSTRUMENTS/TERMINALS) 

� 2.0 mm (FOR OTHER SIDES AND TOP) OTHER 

DOOR � 2.0 mm 

HEIGHT � 2365 mm for stand alone panels. (THIS SHALL BE 
DECIDED BY BHEL DURING DETAILED ENGG.) 

OTHER �

TECHNICAL INPUT POWER SUPPLY *
� 240V 50 Hz AC    �  220V DC         

� 415V 3 PHASE 3W   �  415V 3 PHASE 4W

NO. OF FEEDERS � ONE   �  TWO   

CONTROL SUPPLY 

�  110V AC     �  220V AC   

� 220V DC  � Other. 

(As per requirement) 

ALARM ANNUNCIATOR WINDOW  

(EXCLUDING SPARES) 
______NOS. (AS REQUIRED)

PAINT TYPE 
�  EPOXY ENAMEL       

� EPOXY POWDER COATED OR BETTER (THIS SHALL 
BE DECIDED BY BHEL DURING DETAILED ENGG.)  

PANEL COLOUR (EXTERNAL) 

�  LIGHT GREY (Shade  631 IS-5) 

� OPALINE GREEN (Shade 275)   . 

� RAL 7032   (THIS SHALL BE DECIDED BY BHEL DURING 
DETAILED ENGG.) 

FINISH (EXTERNAL) 
� MATT   

�   GLOSSY  �  SEMI GLOSSY 

PANEL COLOUR (INTERNAL) 
�   WHITE  � CREAM   

�  OFF WHITE  �  BRILLIANT WHITE 

FINISH (INTERNAL) 
�   MATT   

�   GLOSSY  �   SEMI GLOSSY 

CLASS OF PROTECTION 
�   IP-42  (FOR INDOOR SERVICE) 

�   IP-55 (FOR OUTDOOR SERVICE)   � ANY OTHER

CONTROL HARDWARE �  RELAY BASED 

FOUNDATION ARRANGEMENT �  FOUNDATION BOLTS  �   ANCHOR 
FASTENERS 

WEIGHT OF PANEL (Kg.) 

PANEL TYPE 
�  PRESSURISED �   UNPRESSURISED   

As per Requirement 

CABLE GLAND �   DOUBLE COMPRESSION   

AMMETER (TYPE OF INPUT) * � 1  Amp CT                    �  4-20 mA
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*  TO BE CO-ORDINATED WITH PEM ELECTRICAL

PREPARED BY CHECKED BY APPROVED BY COMPANY SEAL 

NAME    NAME: 
SIGNATURE    SIGNATURE: 

DATE    DATE: 
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GENERAL MANUFACTURER 

CONSTRUCTION 
�  FOLDED     � WELDED  

(As per requirement EDN)  

ENCLOSURE SHEET THICKNESS 

FRONT 

OTHER 

DOOR 

HEIGHT 

OTHER 

TECHNICAL INPUT POWER SUPPLY        

NO. OF FEEDERS  

CONTROL SUPPLY 

ALARM ANNUNCIATOR WINDOW  

(EXCLUDING SPARES) 

PAINT TYPE 

PANEL COLOUR (EXTERNAL) 

FINISH (EXTERNAL) 

PANEL COLOUR (INTERNAL) 

FINISH (INTERNAL) 

CLASS OF PROTECTION 

CONTROL HARDWARE  

FOUNDATION ARRANGEMENT 

WEIGHT OF PANEL (Kg.) 

PANEL TYPE 

CABLE GLAND 

AMMETER (TYPE OF INPUT)  

PREPARED BY CHECKED BY APPROVED BY COMPANY SEAL 

NAME Shiv Kumar Anisha B Singhal Anisha B Singhal NAME: 
SIGNATURE    SIGNATURE: 

DATE    DATE: 
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Gujarat State Electricity Corporation Ltd EPC Bid Document 

1x800 MW Supercritical Thermal Power Project K9213R-EPC-SPC-001 

DEVELOPMENT CONSULTANTS V IIE/S-1 : 13 
(K9213R-EPC-SPC-001_V-IIE-S1 (09072012).DOC)

box or   enclosure shall leave from terminal blocks and not from other devices 
in the enclosure. 

The required quantities of cable accessories shall be similarly estimated on 
the basis of number of terminations and proposed routing of the cables. Any 
shortfall in the quantity of accessories observed during actual laying shall be 
compensated at no extra cost. 

5.00.00 PROVEN PRODUCT 

If Bidder is offering their own system or through their collaborator , then same 
is acceptable subject to satisfactory  performance in last 3 years  for at least 
one unit of not less then 600 MW capacity   .    

If DCS is bought out for bidder then same shall be from following vendors 
meeting specification and satisfactory performance in last 3 years  for at least 
one unit of not less then 600 MW capacity .  

Latest system from following vendors   

M/s Siemens 

M/s Yokagawa 

M/s Honeywell 

M/s ABB 

Ovation. 

5.01.00 Similarly, all other I & C equipment / systems / sub-systems / instruments and 
accessories in the power cycle shall also be of make and model whose 
guaranteed and trouble-free performance has been proven at least for two (2) 
years in not less than two (2) different reheat type pulverized coal fired units 
of unit size not less than 600 MW. 

5.02.00 Bidder shall furnish required information to fully satisfy Owner regarding 
successful operation and high reliability of products / systems furnished. 

6.00.00 CODES AND STANDARDS  

6.01.00 Items such as thermowells, control valves, flow elements and other in line 
devices in high and medium pressure steam, feed water and similar services, 
which fall under the purview of Indian Boiler Regulation Act shall be either 
certified by IBR or shall be certified by authorities acceptable to IBR. It shall 
be responsibility of Bidder to obtain the necessary approval of the concerned 
Authority / Chief Inspector of Boilers for the design and design calculations, 
manufacturing and erection procedure as called for under the IBR Act for all 
items requiring such certification. 

6.02.00 Generally, the following latest edition of codes and standards prevailing at the 
time of award of contract shall be applicable. 

1) Temperature Measurement 
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Gujarat State Electricity Corporation Ltd EPC Bid Document 

1x800 MW Supercritical Thermal Power Project K9213R-EPC-SPC-001 

DEVELOPMENT CONSULTANTS V IIE/S-1 : 14 
(K9213R-EPC-SPC-001_V-IIE-S1 (09072012).DOC)

a) Instrument and apparatus for temperature measurement - ASME PTC 
19.3 (1974). 

b) Temperature Measurement - Thermocouples - ANSI - MC 96.1 - 1982. 

c) Temperature Measurement by electrical resistance thermometers - IS: 
2806 

d) Thermometer-element-Platinum resistance - IS: 2848 / DIN 43760. 

2) Pressure Measurement 

a) Instrument and apparatus for pressure measurement - ASME PTC 
19.2 (1964). 

b) Bourdon tube pressure and vacuum gauges - IS: 3624/1996. 

3) Flow Measurement 

a) Instruments and apparatus for flow measurement - ASME PTC 19.5 
(1972) Interim supplement, Part-II 

b) Measurements of fluid flow in closed conduit -  BS 1042. 

4) Electronic Measuring Instruments and Control Hardware 

a) Automatic null balancing electrical measuring instruments -ANSI C 
39.4 (Rev. 1973), IS 9319 

b) Safety requirements for electrical and electronic measuring and 
controlling instrumentation - ANSI C 39.5 / 1974. 

c) Compatibility of analog signals for electronic industrial process 
instruments - ISA-S 50.1: ANSI MC 12.1 / 1975. 

d) Dynamic response testing of process control instrumentation - ANSI 
MC 4.1  (1975) - ISA -S26 (1968). 

e) Surge withstand capability (SWC) tests - ANSI C 37.90A (1989), IEC-
255.4. 

f) Printed circuit boards - IPC TM-650, IEC 326C. 

g) General requirements and tests for printed wiring boards - IS-7405 
(Part-I)/1973.

h) Edge socket connectors - IEC 130-11. 

i) Requirements and methods of testing of wire wrap terminations--DIN 
41611 Part-2. 

j) Dimensions of attachment plugs and receptacles- ANSI C73-
1973.(Supplement ANSI C73a – 1980) 

5) Instrument Switches and Contacts 
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a) Contact Rating - AC services NEMA ICS Part-2 125, A-600 

b) Contact Rating - DC services NEMA ICS Part-2 125, N-600 

6) Enclosures 

a) Enclosures for Industrial Controls and Systems–NEMA ICS-6-110.15 
through 110.22  

b) Racks, panels and associated equipment -EIA: RS-310-B-1983 (ANSI 
C83.9 - 1972). 

7) Apparatus, Enclosures and Installation Practices in Hazardous Area 

a) Classification of hazardous area  - NEMA Article 500, Volume-6, 1978. 

b) Electrical Instruments in hazardous dust locations  - ISA-RP 12.11. 

c) Intrinsically safe apparatus  - NFPA Article 493 Volume-4 1978. 

d) Purged and pressurized enclosure for electrical equipment in 
hazardous location - NFPA Article 496 Volume-4, 1978. 

8) Sampling System 

a) Stainless Steel material of tubing and valves, for sampling system  - 
ASTM A 269-79 GRTO-316. 

b) Submerged helical coil heat exchangers for sample coolers -- ASTM 
D11-98.

9) Annunciators 

a) Specifications and guides for the use of general-purpose annunciators  
- ISA RP 18.1. 

b) Surge withstand capability tests -ANSI C37.90 a -1971 and IEEE 
Standard 472-1974. 

10) Interlocks, Protections 

a) Relays and relay system associated with electric power apparatus  - 
IEEE Standards 3.13. 

b) Surge withstand capability tests  - ANSI C37.90 a  - 1971 and IEEE 
Standard 472-1974. 

c) General requirements and tests for switching devices for control and 
auxiliary circuits including contactor relays - IS-6875 (Part-I)/1973. 

d) Turbine water damage prevention - ASME-TDP-1-1980.  

e) Boiler safety interlocks - NFPA Section 85B, 85D, 85E, 85F, 85G. 

11) UPS System 
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a) Practice and requirements for semi-conductor power rectifiers - ANSI 
C34.2.

b) Relays and relay systems associated with electrical power apparatus 
IEEE Standard - 3.13. 

c) Surge withstand capability tests - ANSI C 70.90 A/1971, IEC-255.4. 

d) Recommended practice for sizing large lead storage batteries for 
generating stations and sub-stations -  -IEEE-485. 

12) Control Valves 

a) Control valve sizing (Incompressible fluids) - ISA-S39.2 / 1972. 

b) Control valve sizing (Compressible fluids)  - ISA-S39.4 / 1972. 

c) Control Valve seat leakage – ANSI / FCI 70.2 

d) Face to face dimensions of Control Valves  - ANSI B16.10 

e) Control Valve Capacity Test Procedure – ISA – S75.02  

13) Instrument Tubing 

a) Seamless Carbon Steel Pipe  - ASTM-A-106. 

b) Forged carbon steel fittings - ASTM-A-105. 

c) Dimensions of fittings  - ANSI-B16.11. 

d) Code for pressure piping, welding, hydrostatic testing - ANSI-B 31.1. 

e) Nomenclature for instrument tube fittings  - ISA-RP 42.1 / 1982. 

f) Seamless Stainless Steel Tube ASTM A-213 TP 316 / ASTM A-269 
TP 316 

g) Seamless Alloy Steel Pipe ASTM A 335 P22  

h) Seamless Stainless Steel Pipe ASTM A-312 TP 316 

14) Cables  

a) Thermocouple extension wires / cables  - ANSI MC96.1. 

b) Insulated Wire and Cable for the Transmission and Distribution of 
Electrical Energy-IPCEA S-61-402 

c) Guide for design and installation of cable system in power generating 
station (insulation, jacket materials)  -IEEE Standard 422. 

d) Requirements of vertical tray flame test  - IEEE 383 

e) Standard specification for tinned soft or annealed copper wire for 
electrical purpose - ASTM B33. 
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15) Electronic Cards, Subassemblies and Components  

a) Unpackaged 

  i) Vibration : IEC-68.2.6 

  ii) Shock : IEC-68.2.27 

 iii) Drop & Topple : IEC-68.2.31 

b) Packaged 

 Vibration, Drop & Static Compression  -  NSTA. 

c) Electromagnetic Compatibility 

 i) Electrical Fast Transient : IEC-801.4 

 ii) Surge Withstand : IEC-255.4 

 iii) Radiated Electromagnetic Field : IEC-801.3  

 iv) Electrostatic Discharge : IEC-801.2 

 v) Electromagnetic Emissions : VDE 0871, Class-B 

16) Cable Trays, Conduits 

a) Guide for the design and installation of cable system in power 
generating station (cable trays, support systems, conduits)- IEEE 
Standard 422, NEMA VE-1, NEC-1981. Test Standards NEMA VE-1-
1979. 

b) Galvanizing of carbon steel cable trays  -  ASTM A-386. 

7.00.00 DESIGN CRITERIA  

This section lays down the general design criteria to be adapted in designing 
the instrumentation and control system of the plant. 

7.01.00 General Requirements 

7.01.01 Instrumentation, control and automation devices and accessories shall be 
designed with the following considerations: 

a) Stable in spite of temperature fluctuations. 

b) Able to withstand high humidity. 

c) Weather proof. 

d) Dust proof. 

e) Corrosion resistant. 

f) Erosion resistant. 
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LIST OF SUB VENDORS   (ANNEXURE-I) 

 

SR. NO. ITEM   SUPPLIERS PLACE REMARKS 

1.  
PRESSURE 
VESSELS  

GLOBAL STRUCTURES & 
COMPOSITE LTD 

-   

JASMINO POLYMERTECH  TALOJA   
SYSCON ENGINEERS AMBERNATH  

S.V. FABRICATORS NAVI MUMBAI   
SPARK FABRICATORS / 
STEELCON 

-  

ANUP ENGINEERING  AHMEDABAD  
MURTHAL TANKS & VESSELS SONEPAT  
TITAN ENGG. DURGAPUR  
RISHI INDUSTRIES BAHALGARH  
UNIVERSAL HEAT 
EXCHANGERS 

-  

ATS CHEM SALEM/HOSUR  
CHEM PROCESS SYSTEM SANAND  
PROGEN CHENNAI  
CRYSTAL ENGINEERING HOSUR  
ISHAN EQUIPMENTS VADODARA  

2.  
ATMOSPHERIC/ 
STORAGE TANKS  

GLOBAL STRUCTURES & 
COMPOSITE LTD 

-  

JASMINO POLYMERTECH  TALOJA  
SYSCON ENGINEERS AMBERNATH  
S.V. FABRICATORS NAVI MUMBAI  
SPARK FABRICATORS / 
STEELCON 

-  

ANUP ENGINEERING  AHMEDABAD  
MURTHAL TANKS & VESSELS SONEPAT  
TITAN ENGG. DURGAPUR  
RISHI INDUSTRIES BAHALGARH  
UNIVERSAL HEAT 
EXCHANGERS 

-  

ATS CHEM SALEM/HOSUR  
CHEM PROCESS SYSTEM SANAND  
PROGEN CHENNAI  
CRYSTAL ENGINEERING HOSUR  
ISHAN EQUIPMENTS VADODARA  

3.  
RUBBER LINING ( AT 
SHOP) 

TEMSEC KOLKATA  

RISHI INDUSTRIES SONEPAT  

CORI ENGINEERS CHENNAI  

POLY RUBBER MUMBAI  

INDUSTRIAL LINING VADODARA  

ARUL RUBBERS CHENNAI  

JASMINO POLYMERTECH TALOJA  

WESTERN RUBBER NAVI MUMBAI  
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ELASTOMER LINNING AMBERNATH  

EMKAY RUBBER MUMBAI  

4.  
AIR BLOWERS (TWIN 
LOBE TYPE) 

SWAN PNEUMATIC NOIDA   

EVEREST TRANSMISSION NEW DELHI   

KAY INTERNATIONAL 
NEW DELHI / 
SONEPAT 

  

EVEREST BLOWER BAHADURGARH   

KULKARNI POWER TOOLS KOLHAPUR/ PUNE  

5.  METERING PUMPS  

VK PUMPS  NASIK   

MILTON ROY INDIA CHENNAI   

SWELLORE AHMEDABAD  

POSITIVE METERING PUMPS NASIK   

METACHEM MUMBAI  

6.  AGITATOR  

REMI PEOCESS PLANT & M/C MUMBAI    

FIBRE & FIBRE 
MUMBAI / 
SILVASA 

 

CEECONS CHENNAI  

STANDARD ENGINEERS MUMBAI  

7.  
HORIZONTAL 
CENTRIFUGAL 
PUMPS 

BEST AND CROMPTON ENGG 
LTD. 

CHENNAI 
  

BHARAT PUMPS & 
COMPRESSORS LTD 

ALLAHABAD 
  

FLOWMORE LTD. GURGAON  
FLOWSERVE INDIA 
CONTROLS PVT. LTD. 

COIMBATORE 
 

JYOTI LTD. VADODARA  
KIRLOSKAR BROTHERS LTD PUNE  
WILO MATHER & PLATT 
PUMPS PVT. LTD. 

PUNE 
 

V-FLO PUMPS & SYSTEMS CO. 
LTD., 

BEIJING-CHINA 
 

WPIL LIMITED  KOLKATA  

8.  
VERTICAL 
CENTRIFUGAL 
PUMPS 

BHARAT PUMPS & 
COMPRESSORS LTD 

ALLAHABAD 
 

FLOWMORE LTD. GURGAON  
FLOWSERVE INDIA 
CONTROLS PVT. LTD. 

COIMBATORE 
 

JYOTI LTD. VADODARA  
WILO MATHER & PLATT 
PUMPS PVT. LTD. 

PUNE 
 

SULZER PUMPS INDIA LTD. THANE  
WPIL LIMITED 
 

KOLKATA 
 

9.  SCREW PUMP 

UT PUMP   

ROTO PUMPS   

TUSHACO   

10.  HORIZONTAL KISHORE PUMPS PUNE  
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CENTRIFUGAL 
PUMPS (RUBBER 
LINED) 

SU MOTORS MUMBAI  

11.  

NON METALLIC 
(PP/FRP) 
HORIZONTAL 
CENTRIFUGAL 
PUMPS  

ENGINEERS COMBINE  THANE  

ANTICORROSIVE VALSAD  

LEAK PROOF PUMPS PVT. 
LTD. (RAJEDIA) 

-  

12.  
MISC. PUMP 
VERTICAL TURBINE 
TYPE 

KBL PUNE  

M&P PUNE  

WPIL GHAZIABAD  

KISHORE PUMPS PUNE  

FLOWMORE SAHIBABAD  

13.  
BATTERY CHARGER 
FOR PLC 

AMARA RAJA POWER SYSTEMS 
LIMITED 

TRIPUTI  

CHHABI ELECTRICALS PVT.LTD. JALGAON  

CHLORIDE POWER SYSTEMS & 
SOLUTIONS LIMITED

KOLKATA  

DUBAS ENGG PVT LTD BANGALORE  

HBL POWER SYSTEMS LTD HYDERABAD  

JEMA ENERGY SPAIN FOR STATIC SCR TYPE 
FULL WAVE FULLY 
CONTROL TYPE                    

MASS-TECH CONTROLS PVT.LTD. MUMBAI  

STATCON POWER CONTROLS 
LTD 

NOIDA  

14.  UNDER BED NOZZLE  JONSONS SCREEN  
AUSTRALIA/ 
IRELAND 

  

15.  
COATING & 
WRAPPING 
MATERIAL TAPE 

IWL LTD.  CHENNAI   

MP TAR PRODUCT  BHILAI  

PORWAL INDUSTRIES RAIPUR  

RUSTECH KOLKATA  

STP JAMSHEDPUR  

16.  HEATER 
ESCORTS FARIDABAD   

RACOLDS FARIDABAD   

17.  
CLARIFIER/ 
THICKENER 
MECHANISM 

CLEAR WATER DELHI  

TRIVENI NOIDA  

PBJ ASSOCIATE PUNE  

18.  CENTRIFUGE 
HUMBOLT -  

HILLER -  

19.  
CAST IRON 
GATE/GLV/NRV/SRV   

A.V. VALVES LTD AGRA  

ATAM VALVES PVT. LTD. JALANDHAR  

FLUIDLINE VALVES COMPANY 
PVT.LTD. 

GHAZIABAD 
 

G.M. DALUI AND SONS PVT.LTD. HOWRAH  

H.SARKER AND COMPANY HOWRAH  

LEADER VALVES LTD. JALANDHAR  
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VENUS PUMPS AND ENGG. 
WORKS 

KOLKATA 
 

20.  

BALL VALVE ( 
MANUAL 
/PNEUMATIC/ 
ELECTRIC)  CLASS 
150 

A.V. VALVES LTD AGRA  

AKAY INDUSTRIES PVT.LTD. DHARWAD  

BELGAUM AQUA VALVES PVT. 
LTD. 

BELGAUN 
 

ASIAN INDUSTRIAL VALVES & 
INSTRUMENTS.

CHENNAI 
 

ATAM VALVES PVT. LTD.  JALANDHAR   

DEMBLA VALVES LTD. THANE  

M/S GM ENGINEERING RAJKOT  

HAWA VALVES (INDIA) PVT. LTD. NAVI MUMBAI  

INTERVALVE (INDIA) LTD. PUNE  

LEADER VALVES LTD. JALANDHAR  

MICROFINISH VALVES PVT LTD. HUBLI  

NILON VALVES PRIVATE LIMITED AHMEDABAD  

SURYA VALVES AND 
INSTRUMENTS MFG CO.

CHENNAI 
 

UNIFLOW CHENNAI  

VALTECH INDUSTRIES MUMBAI  

VAAS AUTOMATION PVT. LTD. NEW DELHI  

WEIR BDK VALVES- A UNIT OF 
WEIR INDIA PVT. LTD.

NEW DELHI 
 

21.  ELECTRIC MOTOR 

CROMPTON GREAVES  AHMEDNAGAR  
LAXMI HYDRAULICS PVT. LTD BANGALORE / 

HUBLI* 
 

RAJINDRA ELECT INDUSTRIES FARIDABAD* / 
BANGALORE 

 

GE-POWER   

BHARAT BIJLEE MUMBAI  

SIEMENS MUMBAI  

NGEF BANGALORE  
KIRLOSKAR ELECTRIC CO 
LTD. 

  

ASEA BROWN BOVERI   

MARATHON KOLKATA  

22.  BUTTER-FLY VALVE  

ADVANCE VALVES PVT. LTD. NOIDA   

FLUIDLINE VALVES COMPANY 
PVT.LTD. 

GHAZIABAD   

INSTRUMENTATION LTD. PALAKKAD  

INTERVALVE (INDIA) LTD. PUNE  

R AND D MULTIPLES (METAL 
CAST) PVT LTD

MUMBAI  

SURYA VALVES AND 
INSTRUMENTS MFG CO.

CHENNAI  
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PENTAIR VALVES AND 
CONTROLS INDIA PRIVATE 
LIMITED 

NAVI MUMBAI  

UPADHAYA VALVES 
MANUFACTURERS PRIVATE 
LIMITED, 

KOLKATA  

VENUS PUMPS AND ENGG. 
WORKS 

KOLKATA  

WEIR BDK VALVES- A UNIT OF 
WEIR INDIA PVT. LTD.

NEW DELHI  

23.  

DIAPHRAGM VALVE 
(MANUAL / 
PNEUMATIC)  CLASS 
150 

WEIR BDK HUBLI 

  CRANE FLOW PROCESS SATARA 

 PROCON   MUMBAI 

MAJESTIC VALVES ( LABLINE) -  

HAWA ENGINEERS AHMEDABAD  

24.  
DUAL PLATE CHECK 
VALVES                         

ADVANCE VALVES PVT. LTD. NOIDA                                           
FLUIDLINE VALVES COMPANY 
PVT.LTD. 

GHAZIABAD 1. DUAL PLATE CHECK 
VALVE CI - CLASS 150 & UP 
TO 600NB, 2. DUAL PLATE 
CHECK VALVE CCS - CLASS 
150 & UP TO 500NB             

R AND D MULTIPLES (METAL 
CAST) PVT LTD

MUMBAI                                           

VENUS PUMPS AND ENGG. 
WORKS 

KOLKATA CI ,CCS & STAINLESS STEEL 
SPRING ASSISTED DUAL 
PLATE CHECK VALVES UPTO 
700 NB AND 150 CLASS 
RATING.  

25.  Y-TYPE STRAINER 

OTOKLIN GLOBAL BUSINESS 
LIMITED 

MUMBAI    

GRAND PRIX NEW DELHI   

JAYPEE NEW DELHI   

GREAVES COTTON MUMBAI   
MULTITEX FILTRATION 
ENGINEERS LIMITED, 

NEW DELHI / 
NOIDA 

  

FILTERATION ENGINEERS (I) 
PVT. LTD MUMBAI 

  

FLUIDNYE  -  
SUNGOV ENGINEERING PVT. 
LTD. DELHI 

 

GRAND PRIX FARIDABAD  
JAYPEE INDUSTRIES PVT. 
LTD. 

DELHI  

BHATIA ENGINEERING CO. DELHI  

26.  
RUBBER FLAP TYPE 
CHECK VALVES 

ASHVIK VALVES -  

FLOW WAY VALVES  -  

BDK -  
MAJESTIC VALVES (LABLINE 
INST) 

-  
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ADVANCE VALVES -  

27.  SOLENOID VALVES 
ROTEX -  

AVCON -  

28.  
PRESSURE GAUGE/ 
DIFFERENTIAL 
PRESSURE GAUGE 

A.N. INSTRUMENTS PVT. LTD. KOLKATA                 
ASHCROFT INDIA PVT LTD. GUJARAT                 
BOSE PANDA INSTRUMENTS 
PVT.LTD. 

KOLKATA                 

FORBES MARSHALL (HYD) LTD. HYDERABAD            
GAUGE BOURDON INDIA PVT. 
LTD. 

MUMBAI                 

H.GURU INDUSTRIES KOLKATA                 
H.GURU INSTRUMENTS (SOUTH 
INDIA) P. LTD

BANGALORE             

BAUMER TECHNOLOGIES 
INDIA PVT. LTD. 

MUMBAI                  

29.  
CHAIN PULLEY 
BLOCK                          

ARMSEL MHE PVT. LTD BANGALORE  

CENTURY CRANE ENGINEERS 
PVT. LTD. 

FARIDABAD  

HERCULES HOISTS LTD. RAIGAD  

LIFTING EQUIPMENTS AND 
ACCESSORIES

DELHI  

TUOBRO FURGUSON (INDIA) 
PVT LTD 

KOLKATA UPTO 10 TONNE.                  

TRACTEL TIRFOR INDIA PVT. 
LTD. 

FARIDABAD    

TECHNO INDUSTRIES AHMEDABAD  

ARMSEL MHE PVT. LTD BANGALORE                                           
ALPHA SERVICES BHIWADI                                           
CONSOLIDATED HOISTS PVT 
LTD 

PUNE UPTO 20 TONNES                 

CENTURY CRANE ENGINEERS 
PVT. LTD. 

FARIDABAD                                           

EDDY CRANES PVT. LTD. MUMBAI CAPACITY UPTO 10 TONS. 
BOIS BHEL APP.SUB-
VENDORS.                           

GRIP ENGINEERS PVT. LTD., FARIDABAD,  

GLOBAL TECHNOLOGIES HYDERABAD  

HERCULES HOISTS LTD. RAIGAD  

LIFTING EQUIPMENTS AND 
ACCESSORIES

DELHI  

MANGLA HOISTS PVT LTD NEW DELHI  

MEEKA MACHINERY PVT. LTD. AHMEDABAD  

REVA INDUSTRIES LTD. FARIDABAD UPTO 25.0 T CAPACITY.        
ROCKWELL HOISTO CRANES 
PVT. LTD. 

BAHADURGARH                                           

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

KOLKATA UPTO 15 TONNES.                

TECHNO INDUSTRIES AHMEDABAD  

30.  ELECTRIC HOIST         

ARMSEL MHE PVT. LTD BANGALORE                                           
ALPHA SERVICES BHIWADI                                           
CONSOLIDATED HOISTS PVT 
LTD 

PUNE UPTO 20 TONNES                 

CENTURY CRANE ENGINEERS 
PVT. LTD. 

FARIDABAD                                          

EDDY CRANES PVT. LTD. MUMBAI CAPACITY UPTO 10 TONS. 
BOIS BHEL APP.SUB-
VENDORS.                           

GRIP ENGINEERS PVT. LTD., FARIDABAD,                                           
GLOBAL TECHNOLOGIES HYDERABAD                                           
HERCULES HOISTS LTD. RAIGAD                                           
LIFTING EQUIPMENTS AND 
ACCESSORIES

DELHI  

MANGLA HOISTS PVT LTD NEW DELHI  

MEEKA MACHINERY PVT. LTD. AHMEDABAD  

REVA INDUSTRIES LTD. FARIDABAD UPTO 25.0 T CAPACITY.        
ROCKWELL HOISTO CRANES 
PVT. LTD. 

BAHADURGARH                                           

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

KOLKATA UPTO 15 TONNES.                

TECHNO INDUSTRIES AHMEDABAD                                          

31.  CONTROL VALVE        

SPX CORPORATION, USA AHMEDABAD  

CONTROL COMPONENT INC. CALIFORNIA  

DRESSER VALVE INDIA PVT. LTD COIMBATORE  

DAUME REGELARMATUREN 
GMBH, 

GERMANY  

EMERSON PROCESS 
MANAGEMENT CHENNAI 
LIMITED 

CHENNAI 
 

WEIR VALVES & CONTROLS UK 
LTD. 

U.K  

HOLTER REGELARMATUREN 
GMBH & CO.KG

GERMANY  

INSTRUMENTATION LTD. KERALA  

KOSO INDIA PRIVATE LIMITED, NASHIK  

LESLIE CONTROLS, INC USA  

MIL CONTROLS LTD. KERALA  

METSO SINGAPORE PTE. LTD., SINGAPORE  

PARCOL S.P.A ITALY  

R.K.CONTROL INSTRUMENTS 
PVT. LTD. 

THANE  

RINGO VALVULAS S.L, SPAIN  
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SHENJIANG VALVE CO. LTD. CHINA  

VALVITALIA S.P.A. , ITALY  

WALDEMAR PRUSS 
ARMATURENFABRIK GMBH

GERMANY  

32.  
PRESSURE/DP/VACU
UM SWITCH 

INDFOSS GHAZIABAD  

SOR USA  

DRESSOR USA  

DELTA  CONTROL UK  

TRAFAG RANIPET  

GIC(GAUGES BOURDON) PANVEL  

ASHCROFT INDIA PVT LTD. USA/GERMANY  

SWITZER CHENNAI  

33.  
TEMPERATURE 
GAUGE 

A.N. INSTRUMENTS PVT. LTD. KOLKATA                 
ASHCROFT INDIA PVT LTD. GUJARAT                 
BUDENBERG GUAGE CO.LTD. UK                          
FORBES MARSHALL (HYD) LTD. HYDERABAD            
GOA INSTRUMENTS INDUSTRIES 
PVT.LTD., 

GOA                        

GOA THERMOSTATIC 
INSTRUMENTS PVT.LTD.

                            
 

GAUGE BOURDON INDIA PVT. 
LTD. 

MUMBAI                  

H.GURU INDUSTRIES KOLKATA                 
H.GURU INSTRUMENTS (SOUTH 
INDIA) P. LTD

BANGALORE             

BAUMER TECHNOLOGIES INDIA 
PVT. LTD. 

MUMBAI                  

34.  
LEVEL GAUGE (F&B, 
TUBULAR, REFLEX) 

SBEM   

CHEMTROL    

PUNE TECHTROL   

SIGMA    

V AUTOMAT   

GENERAL INSTRUMENTS   

35.  ROTAMETER 

EUREKA INDUSTRIAL 
EQUIPMENTS PVT.LTD.

PUNE                      

FLOW STAR ENGINEERING PVT. 
LTD., 

FARIDABAD             

FLOWTECH INSTRUMENTS 
SERVICRS 

VADODARA              

INSTRUMENTATION ENGINEERS 
PVT LTD 

TELANGANA            

SCIENTIFIC DEVICES (BOMBAY) 
PVT LTD, 

NAVI MUMBAI          

36.  
LEVEL SWITCH-
CONDUCTIVITY  TYPE

BLISS ANAND PVT. LTD. GURGAON  

FLOWTECH INSTRUMENTS 
SERVICRS 

VADODARA  
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HI-TECH SYSTEMS & SERVICES 
LTD. 

KOLKATA- VENDOR SHALL SOURCE 
IMPORT CONTENTS OF 
LEVEL SWITCH 
(CONDUCTIVITY TYPE) 
FROM LEVELSTATE 
SYSTEMS LTD., UNITED 
KINGDOM.                           

LEVCON INSTRUMENTS PVT. 
LTD. 

KOLKATA                                           

RAMAN INSTRUMENTS PVT.LTD. MUMBAI VENDOR SHALL SOURCE 
IMPORT CONTENTS OF 
LEVEL SWITCH 
(CONDUCTIVITY TYPE) 
FROM MOBREY 
MEASUREMENT, AN 
OPERATING UNIT OF 
MORBEY LTD., SLOUGH, 
BERKSHIRE, UNITED 
KINGDOM.                           

SIGMA INSTRUMENTS CO. MUMBAI                                           
SOR INC. USA  

SAPCON INSTRUMENT PVT LTD. INDORE  

V. AUTOMAT & INTRUMENTS (P) 
LTD. 

NEW DELHI  

37.  
LEVEL SWITCH ( ALL 
TYPES) 

LEVCON   
CHEMTROLS SAMIL ( INDIA) 
PVT LTD. 

  

SWITZER   
WAAREE (BAUMER 
INSTRUMENTS) 

  

V AUTOMAT   

PUNE TECHTROL   

38.  
MAGNETIC FLOW 
METER 

ABB -  
WAAREE (BAUMER 
INSTRUMENTS) 

-  

EUREKA  -  

EMERSON -  

YOKOGAWA -  

HACH (POTENSE) -  

KROHNE MARSHALL -  

39.  
FLOW ELEMENT - 
NOZZLE                         

HYDROPNEUMATICS PVT. LTD. GOA  

INSTRUMENTATION LTD. PALAKKAD  

MICRO PRECISION PRODUCTS 
PVT. LTD. 

FARIDABAD  

MINCO (INDIA) FLOW ELEMENTS 
PVT. LTD. 

GOA  

STAR-MECH CONTROLS (I) 
PVT.LTD. 

PUNE  

SEIKO FLOW CONTROL GMBH AUSTRIA  

Page 470 of 531



 
  SPEC NO: PE-TS-408-164-A001 

  VOLUME:  II-B 

  SECTION: E 

    REV NO: 00 DATE:  

   

 

BHEL – PS - PPEI:  NOIDA, SECTOR-16A, U.P. – 201301 
   

 

 

 

TITLE: 

1x800 MW WANAKBORI STPP  
TECHNICAL SPECIFICATION FOR  
EFFLUENT TREATMENT PLANT

SR. NO. ITEM   SUPPLIERS PLACE REMARKS 

40.  
FLOW ELEMENT - 
ORIFICE                        

FLOW STAR ENGINEERING PVT. 
LTD., 

FARIDABAD             

HYDROPNEUMATICS PVT. LTD. GOA                        
INSTRUMENTATION LTD. PALAKKAD               
INSTRUMENTATION ENGINEERS 
PVT LTD 

HYDERABAD            

MICRO PRECISION PRODUCTS 
PVT. LTD. 

FARIDABAD             

MINCO (INDIA) PRIVATE 
LIMITED 

GOA                        

STAR-MECH CONTROLS (I) 
PVT.LTD. 

PUNE                      

41.  
FLOW 
TRANSMITTERS (ALL 
TYPES) 

E & H -  

KHRONE MARSHALL -  

EMERSON -  

ABB  -  

HONEYWELL -  

YOKOGAWA -  

42.  
LEVEL 
TRANSMITTERS (ALL 
TYPES) 

EMERSON -  

E & H -  

ABB -  

HONEYWELL -  

V AUTOMAT -  

YOKOGAWA  -  

SIEMENS -  

KROHNE MARSHALL -  

43.  
PRESSURE 
TRANSMITTERS (ALL 
TYPES) 

EMERSON USA/PAWANE  

LAXONS AUTOMATION DAMAN  

YIL BANGALORE  

SIEMENS THANE  

FUJI CHINA  

YOKOGAWA JAPAN  

HONEYWELL USA/PUNE  

44.  
TEMPERATURE 
TRANSMITTERS 

EMERSON -  

E & H -  

ABB -  

HONEYWELL -  

V AUTOMAT -  

YOKOGAWA  -  

SIEMENS -  

FORBES MARSHALL -  

45.  PH TRANSMITTERS 

EMERSON -  

YOKOGAWA -  

HONEYWELL -  

ABB -  

HACH -  
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FORBES MARSHALL -  

46.  
ANALYSERS (ALL 
TYPES) 

ABB -  

EMERSON -  

YOKOGAWA -  

HONEYWELL  -  

HACH POLYMETRON -  

SIEMENS -  

FORBES MARSHALL  -  

47.  
PROGRAMMABLE 
LOGIC CONTROLLER 

GE INTELLIGENT PLATFORMS 
PRIVATE LIMITED

BANGALORE  

HONEYWELL AUTOMATION 
INDIA LIMITED ,

PUNE  

ROCKWELL AUTOMATION INDIA 
LTD 

SAHIBABAD  

SIEMENS LIMITED MUMBAI  

SCHNEIDER ELECTRIC INDIA 
PVT.LTD. 

NEW DELHI  

48.  UPS 

HITACHI-HIREL GANDHINAGAR  

APC BANGALORE  

DELTA GURGAON  

EMERSON MUMBAI  

DB POWER PUNE  

APLAB MUMBAI  

   

49.  
INSTRUMENT 
FITTINGS                       

AURA INCORPORATED NEW DELHI             
ASTEC VALVES & FITTINGS PVT. 
LTD., 

MUMBAI                  

ARYA CRAFTS & ENGINEERING 
PVT. LTD. 

MUMBAI                  

COMFIT & VALVE PVT. LTD. GUJARAT                 
FLUIDFIT ENGINEERS PVT. LTD. MUMBAI                  
FLUID CONTROLS PVT. LTD. MUMBAI                  
HP VALVES & FITTINGS INDIA 
PVT. LTD. 

CHENNAI                 

PRECISION ENGINEERING 
INDUSTRIES

MUMBAI                  

PANAM ENGINEERS, MUMBAI                  
PERFECT INSTRUMENTATION 
CONTROL (INDIA) PVT. LTD.

MUMBAI                  

VIKAS INDUSTRIAL PRODUCTS NOIDA                    

50.  JUNCTION BOX 

AJMERA INDUSTRIAL & 
ENGINEERING WORKS

MUMBAI  

FLEXPRO ELECTRICALS PVT. 
LTD. 

 
 
GUJARAT

METAL TYPE JUNCTION BOX 
ONLY                                  
 

K.S.INSTRUMENTS PVT.LTD. BANGALORE  

SUCHITRA INDUSTRIES BANGALORE  
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SHRENIK & COMPANY, AHMEDABAD  

51.  CABLE GLAND 
COMET -  

DOWELL -  

CHETNA -  

52.  CABLE LUGS 

ELECTRO BILLETS -  

COMET -  

DOWELL -  

CHETNA -  

53.  MS PLATES 

SAIL     

ESSAR STEEL    

TISCO   

RINL   

JINDAL   

LLOYD   

ISPAT   
INDIAN IRON & STEEL CO. 
LTD 

   

54.  
CS PIPE (ASTM A 106 
GR. B)  

INDIAN SEAMLESS METAL 
TUBES 

AHMEDABAD  UPTO 150 NB 

MAHARASHTRA SEAMLESS RAIGAD UPTO 350 NB 

      

55.  
MS PIPES (IS: 1239 & 
3589) 

SAIL ROURKELA  

JINDAL 
GHAZIBAD/HISSA
R 

 

SURYA ROSHNI BAHADUR GARH  

TATA TUBE JAMSHEDPUR  

PSL 
CHENNAI/VIZAG/K
UTCH/DAMAN 

 

LALIT PROFILE THANE  

SAMSHI PIPES INDUSTRIES VADODARA  

MUKUT PIPES RAJPURA  

INDUS TUBES G B NAGAR  

MANN IND INDORE  

SURENDRA ENGG RAJPURA  
PRATIBHA PIPES & 
STRUCTURE PVT LTD 

THANE  

JCO GAS PIPE CHINDWARA  

NUKAT TANKS AND VESSELS TARAPUR  

DADU PIPES SIKRANDRABAD  

GOOD LUCK TUBES SIKANDRABAD  

ADVANCE STEEL TUBES SAHIBABAD  

BIHAR TUBES SIKANDRABAD  

HI TECH PIPES SIKANDRABAD  

RATNAMANI 
KUTCH/AHMEDAB
AD/CHHATRAL 

 

MAHARASHTRA SEAMLESS RAIGAD  
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WELSPUN ANJAR/BHARUCH  

   

56.  SS PIPES / TUBES 

APEX TUBES BEHROR (ALWAR)  

RATNAMANI CHATTRAL  

REMI TARAPUR  

PRAKASH STEELAGE -  

57.  
POWER/CONTROL/IN
STRUMENT CABLE 

CORDS CABLE BHIWADI  

RADIANT CABLES HYDERABAD  

POLYCAB DAMAN  

KEI BHIWADI  

NICCO KOLKATA   

RAVIN CABLES PUNE  

INCAB PUNE  

HVPL FARIDABAD  

TORRENT CABLE NADIAD  

HAVELLS  ALWAR  

PARAMOUNT KHUSHKHERA  

SRI RAM CABLES BHIWADI  

THERMOCABLES HYDERABAD  

TORRENT CABLE NADIAD  

UNIVERSAL CABLES SATNA  

GEMSCAB BHIWADI  

DELTON FARIDABAD  

58.  SAFETY SHOWER 
UNICARE -  

MOHAN INDUSTRIES -  

SUPER SAFETY SERVICES -  

59.  
FRP TANKS & 
FITTINGS 

GLOBAL COMPOSITE -  

EPP -  

DEEPA COMPOSITE -  

COROSEAL INDUSTRIES -  
CHEMICAL PROCESS & 
EQUIPMENT PVT LTD  

- 
 

J.R FIBRE INDUSTRIES PVT 
LTD 

-  

 POLYPLAST -  

60.  EJECTOR 
 

ESSEM TECHNOLOGIES -  

RATNA PRASAD -  

61.  
LOCAL CONTROL 
PANEL 

INDUSTRIAL SWITCHGEAR & 
CONTROL  

-  

POSITRONICS -  

DELTA CONTROL -  

L & T -  

GE POWER -  

PYROTECH -  
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C& S -  

62.  TANK (FRP) 

INDUSTRIAL SERVICE KOLKATA  

SUNRISE BARODA  

GANDHI & ASSOCIATES AHMEDABAD  

MODERN EQUIPMENTS CHENNAI  

EAGLE PLAST PUNE  

OMEGA PLAST MUMBAI  

63.  
STROKE 
CONTROLLER 

V K PUMPS NASIK  

METACHEM MUMBAI  

SWELORE AHMEDABAD  

MILTON ROY INDIA CHENNAI  

64.  
SAFETY 
VALVES/RELIEF 
VALVES 

METACHEM MUMBAI  

KEYSTONE BARODA  

V K PUMPS NASIK  

MILTON ROY CHENNAI  

65.  DUPLEX STRAINER     

JAYPEE INDUSTRIES PVT. LTD. NEW DELHI  

MULTITEX FILTRATION 
ENGINEERS LIMITED,

 
NEW DELHI 

 

OTOKLIN GLOBAL BUSINESS 
LIMITED 

MUMBAI  

SUNGOV ENGINEERING PVT. 
LTD. 

CHENNAI  

66.  ORIFICE PLATE 

MICRO PRECISION FARIDABAD  

INSTRUMENTAION LTD PALGHAT  

CARLO DYNAMICS HYDERABAD  

67.  
STEEL 
GATE/GLOBE/NR 
VALVES                         

A.V. VALVES LTD AGRA                                           

ATAM VALVES PVT. LTD. JALANDHAR (1) CARBON STEEL GATE 
VALVES & NON RETURN 
VALVES: 15 NB TO 50 NB 
(#800) & 65 NB TO 300 NB 
(#150) (2) CARBON STEEL 
GLOBE VALVES: 15 NB TO 
50 NB (#800) & 65 NB TO 
200 NB (#150)                     

FLUIDLINE VALVES COMPANY 
PVT.LTD. 

KAUSHAMBI                                          

M/S GM ENGINEERING RAJKOT                                           

INTERVALVE (INDIA) LTD. PUNE A) STEEL GATE VALVES: 
UPTO 50NB, #800 AND 
65NB TO 150NB, #150  B) 
STEEL GLOBE VALVES: 
UPTO 50NB, #800 AND 
65NB TO 100NB, #150   
C)SUPPLIER NOT 
REGISTERED FOR NR 
VALVES                               

LEADER VALVES LTD. JALANDHAR                                           
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NITON VALVE INDUSTRIES PVT 
LTD 

MUMBAI  

NSSL LIMITED. NAGPUR  

STEEL STRONG VALVES (I) 
PVT.LTD., 

NAVI MUMBAI LIMITED TO RANGES & 
CLASSES AS AVAILABE IN 
VD FILE.                              

VENUS PUMPS AND ENGG. 
WORKS 

KOLKATA CC/CSS-GATE-BBT-
UPTO600NB CL 
UPTO300,GATE-PSBT 
UPTO250NB CL 1500,GLV-
BBT-UPTO300NB CL 
UPTO600,SCNRV-BBT-
UPTO600NB CL 
UPTO150,SCNRV-BBT-
UPTO300NB CL 300,SCNRV-
PSBT-UPTO150NB CL 
UPTO900                             

VALTECH INDUSTRIES MUMBAI CAST CARBON & ALLOY 
STEEL -
VALVE/RATING/SIZE-
GV/150/900,GV/300/400,  
GV/600/300 , 
GV/GLV/NRV/900/250  ,   
GLV/300/300,GLV/150/350/  
,   SCNRV/150/700,  
SCNRV/300/350,  
SCNRV/600/250.                   

V.K. VALVES PVT. LTD., JALANDHAR  

WEIR BDK VALVES- A UNIT OF 
WEIR INDIA PVT. LTD.

NEW DELHI  

68.  SLUICE GATE 

H SARKAR KOLKATA  

JASH ENGINEERING -  

YASHWANT INDUSTRIES -  

69.  3 WAY VALVE 

HI TECH AHMEDABAD  

ADVANCE VALVES PVT.LTD NOIDA  

BDK HUBLI  

FOURESS ENGG.INDIA LTD. MUMBAI  
FLUIDLINEVALVES COMPANY 
PRIVATE LTD., 

MUMBAI  

INSTRUMENTATION LTD. PALAKAD  

KIRLOSKAR BROTHERS LTD. PUNE  
VENUS PUMP & ENGG. 
WORKS 

KOLKATA  

SURYA VALVES AND 
INSTRUMENTS 
MANUFACTURING 
COMPANY 

CHENNAI  

STAFFORD CONTROLS 
LIMITED 

PUNE  
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MICON VALVES (INDIA) 
PVT.LTD 

MUMBAI  

70.  

 
 
PLUG 
VALVE(MANUAL) 

BDK HUBLI  
HAWA ENGINEERS / MARCK & 
CARE  

-  

MICON VALVES -  
MICON VALVES (INDIA) 
PVT.LTD 

MUMBAI  

71.  FITTINGS (CS/SS) 

M.S. FITTINGS  KOLKATA  
METAL LLOYDS MUMBAI  

TRUE FORGE    FARIDABAD  

TUBE PRODUCTS BARODA  

NL HAZRA KOLKATA  

GUJRAT INFRA PIPES BARODA  

EDWARDS USA  

PIPEFIT ENGINEERS BARODA  

SIDDARTH & GAUTAM FARIDABAD  

EBY MUMBAI  

72.  FLANGES (SS/CS) 

PRADEEP METALS LTD MUMBAI  
TUBE PRODUCT 
INCOROPORATION 

BARODA  

MS FITTINGS KOLKATA  

HAWA ENGINEERING -  

ALIANCE PIPE & PLANGES KOLKATA  

JAI AMBE MUMBAI  

73.  
PIPE & FILLTING 
(PP,HDPE,PVC & 
CPVC) 

GEROGE FISHCHER  DELHI  
ASTROL PLYTECHINC LTD AHMEDABAD  

JAIN IRRIGATION -  

ORIPLAST -  

74.  

VALVES 
(GATE/GLOBE/NRV/B
A 
LL)- (PP,HDPE,PVC & 
CPVC) 

GEROGE FISHCHER IPING 
SYSTEMS 
PVT LTD 

DELHI  

ASTROL PLYTECHINC LTD AHMEDABAD  

JAIN IRRIGATION -  

ORIPLAST -  

75.  
AIR FILTER 
REGULATOR 

SHAVO NORGEN -  

PLACKA INSTRUMENTS -  

76.  FILTER MEDIA 
GLOBAL ABSORBENT KOLKATA  

BHARAT MINERALS   

77.  
DC LEAD ACID / NI-
CD BATTERIES 

AMCO SAFT INDIA LTD BANGALORE NI-CD BATTERIES ONLY       
EXIDE INDUSTRIES LTD NEW DELHI LEAD ACID BATTERIES 

ONLY.                                 
HBL POWER SYSTEMS LTD HYDERABAD NI/CD AND TUBULAR TYPE 

FOR LEAD ACID                    
HOPPECKE BATTERIEN GMBH & 
CO.KG, 

GERMANY                                           
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78.  
DC LEAD ACID 
BATTERIES                   

EXIDE INDUSTRIES LTD NEW DELHI                                           

HBL POWER SYSTEMS LTD HYDERABAD TUBULAR TYPE                    
HOPPECKE BATTERIEN GMBH & 
CO.KG, 

GERMANY 
                                          

79.  DC NI CD BATTERIES 

AMCO SAFT INDIA LTD BANGALORE  

HBL POWER SYSTEMS LTD HYDERABAD  

HOPPECKE BATTERIEN GMBH & 
CO.KG, 

GERMANY  

80.  
SIGHT FLOW 
INDICATORS 

B.K.EQUIPMENTS PVT.LTD. CHENNAI                 
BLISS ANAND PVT. LTD. GURGAON               
FLOWTECH INSTRUMENTS 
SERVICRS 

VADODARA              

INSTRUMENTATION ENGINEERS 
PVT LTD 

TELANGANA             

SIGMA INSTRUMENTS CO. MUMBAI                 
SCIENTIFIC DEVICES (BOMBAY) 
PVT LTD, 

NAVI MUMBAI          

TELACE EQUIPMENT PVT.LTD. CHENNAI                 

81.  PAINT 

ASIAN PAINTS (I) LTD.   

BERGER PAINTS INDIA LTD    

GOODLASS NEROLAC   

JENSON & NICHOLSON (I) LTD   

CDC CARBOLINE (I) LTD.     

SHALIMAR PAINTS LTD.    

ADDISON PAINTS LTD    

GRAND POLYCOAT    

BOMBAY PAINTS    

HEMPLE PAINTS (SINGAPORE)   

JOTUN PAINTS    

82.  
PNEUMATIC 
ACTUATOR 

PROCON ENGINEERS -  

TYCO -  

CRANE PROCESS -  

BDK -  

INTERVALVE -  

BRAY CONTROL -  

83.  
MOTORISED 
ACTUATOR 

ROTARK -  

AUMA -  

LIMITORK -  
 

 
Notes:- 

a) All the finally selected sub vendors shall be subject to customer approval during detailed engineering 
without any delivery/ commercial implications to BHEL/ CUSTOMER. 

b) This vendor list applicable for Mechanical, electrical and C&I items. 
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LIST OF MANDATORY SPARES        ANNEXURE-II 

 
Sl. No.  Equipment/Package Name  Quantity for station  Remarks 

1.0  Spares for Horizontal Centrifugal Pumps      

1.1  Shaft   1 No.    

1.2  Shaft Sleeve   2 Nos.    

1.3  Impeller   1 No.    

1.4  Impeller locking nut and bolt   4 Nos.    

1.5  Impeller wear ring   4 Nos.    

1.6  Casing wear ring   4 Nos.    

1.7  Oil Seal   4 Nos.    

1.8  Oil Deflector   3 Nos.    

1.9  Oil Ring   3 Nos.    

1.1  Gland Packing   400%   

1.11  Lantern Ring   3 Nos.    

1.12  Mech Seal Assembly   1 No.    

1.13  Stationary/Carbon Packing and O" Ring for Mechanical 
Seal" 

3 Sets   

1.14  Oil Level Gauge   3 Nos.    

1.15  Coupling   2 Nos.    

1.16  Rubber Bush for Coupling  2 Nos.   

1.17  O" Rings "  2 Sets    

1.18  Suction Strainers Element   3 Nos.    

1.19  Bearing for Pump Motor   2 Sets    

2.0  Spares for Vertical Type Centrifugal Pumps      

2.1  Complete Bowl assembly   1 Set    

2.2  Impeller (s)   1 Set    

2.3  Shafts   1 Set    

2.4  Casing wearing (s)   1 Set    

2.5  Impeller wear ring (s)   1 Set .    

2.6  Shaft Sleeves   2 Set.    

2.7  Shaft Couplings   1 Set    

2.8  Shaft nuts & keys   1 Set    

2.9  Lantern rings   1 Set .    

2.1  Bell mouth liner   1 Set    

2.11  Bearings   1 Set .    

2.12  Pump motor coupling   1 Set .    

3.0  Spares for Screw Pumps       

3.1  Rotor  1No   

3.2  Shaft   1No   

3.3  Mechanical seal  1 No   

3.4  Packing for Stuffing Boxes  200%   

3.5  Bearing  1 No for each shaft   

4.0  Spares for Clarifiers      

4.1  Floculator Assembly   1 Set.    

4.2  Gear box for Floculator Driver   1 Set   

4.3  Gear box for Floculator Driven   1 Set   

4.4  Gear box for Rail drum drive  1 Set   

4.5  Oil seals for all type of gear box   5Sets   
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4.6  Worm wheel   1Set for each type   

4.7  Worm wheel worm shaft   1Set for each type   

4.8  Coupling complete set   1Set for each type   

5.0  Spares for Agitators      

5.1  Gear Box Unit Complete   1 No.   

5.2  Bearing for Gear Box Unit   1 Set   

5.3  Coupling complete (Motor/Gear box and gear 
box/agitator) 

1 Set   

5.4  Coupling Bolts   1 Set   

5.5  Coupling shim pack (if applicable)  4 Sets   

5.6  Oil seals   4 Sets   

6  Spares for Valves      

6.1  i) Manual Diaphragm valves  10% of total quantity 
used for each type and 
size with minimum no. 
two (2) for each type and 
size. 

 

  ii) Auto Diaphragm valves  10% of total quantity 
usedfor each type and 
size with minimum no. 
two (2) for each type and 
size. 

 

  iii) Spare Diaphragm for above  10% of total quantity 
usedfor each type and 
size with minimum no. 
two (2) for each type and 
size. 

 

  iv) Diaphragm  10% of total quantity 
usedfor each type and 
size with minimum no. 
one (1) for each type and 
size. 

 

6.2  i) Non return valves (NRV)  2 nos. of each size & type   

  ii) Flaps for above NRV  2 nos. of each size   

6.3  Gate/ Globe/ Ball valves / plug valve / needle valve       

  i) Upto 4”  10% of total quantity 
used for each type and 
size with minimum no. 
two(2) for each type and 
size. 

 

  ii) Above 4”  1 no. each type and size.   

6.4  Butter fly valve       

  i) Upto 4”  10% of total quantity 
used for each type and 
size with minimum no. 
two (2) for each type and 
size. 

 

  ii) Above 4””  1 no. each type and size   

7.0  Spares for Cpi Oil Separator      

7.1  Tube Packs  10% of total quantity   
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8.0  Spares for Air Blowers      

8.1  Impeller with shaft  1Set    

8.2  Bearings   1Set    

8.3  Oil seals   5 sets   

8.4  Filter   1Set   

9.0  Electrical Items      

9.1  415 Volt Motor (above 30KW Rating upto 160KW) in applicable 

   End Shield Cover Driving & Non‐Driving End   1Set for each type and 
rating of Motor  

 

   Driving End & Non‐Driving End Bearing   1Set for each type and 
rating of Motor  

 

   Cooling Fan   1No. for each type and 
rating of Motor  

 

   Motor Space Heater   1No. for each type and 
rating of Motor  

 

   Motor Terminal Block   1No. for each type and 
rating of Motor  

 

   Complete Set of Coupling   1Set for each Application    

9.2  415 Volt Motor (Upto 30KW Rating)      

   Driving End & Non‐Driving End Bearing   3Set for each type and 
rating of Motor  

 

   Cooling Fan   2No. for each type and 
rating of Motor  

 

   Motor Terminal Block   5No. for each type and 
rating of Motor  

 

   Complete Set of Coupling   1Set for each Application    

10.0  Field Instruments (Transmitters/temperature elements 
(TC / RTD) / Gauges / Switches etc. along with relevant 
accessories) 

   

10.1  10 (ten) percent of total of each type or at least one 
(whichever is higher) of each type along with 
accessories. 

   

11.0  Control Panel/Desk Mounted Items      

11.1  Push Button      

11.1.1   Complete assembly   5Nos for each colour   

11.1.2   Contact Element (1NO + 1NC) Block   20Nos.    

11.2  Selector Switch   10Nos. for each type and 
rating  

 

11.3  Meter (Analog or Digital)      

11.3.1   Ammeter   10% for each type and 
range or minimum one 
(1)  

 

11.3.2 Voltmeter  10% for each type and 
range or minimum one 
(1) no. whichever is more 

 

11.3.3 Frequency  10% for each type and 
range or minimum one 
(1) no. whichever is more 
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11.3.4 MW  10% for each type and 
range or minimum one 
(1) no. whichever is more 

 

11.3.5 MVAR  10% for each type and 
range or minimum one 
(1) no. whichever is more 

 

11.3.6 Power Factor  10% for each type and 
range or minimum one 
(1) no. whichever is more 

 

11.3.7 Synchroscope  10% for each type and 
range or minimum one 
(1) no. whichever is more 

 

11.4  Indicating Lamps complete assembly  10Nos. for each Colour 
and type 

 

11.5  Mimic Lamps  10Nos. for each Colour 
and type 

 

11.6  MCB  2Nos. for each type and rating   

11.7  Door Limit Switch   2Nos.    

11.8  Annunciation system      

11.8.1   Lamp Box with Facia & Lamps (LED type)   25Nos.    

11.8.2   Hooter   1No.    

11.8.3   Each type of PCB (for non‐PLC driven system)  1(one) no.( )    

12.0  Actuator      

12.1  Complete set of Actuator  
1No. for each type and 
rating  

 

12.2  Limit Switch  
2 Nos each type and 
rating  

 

12.3  Torque Switch  
2 Nos each type and 
rating  

 

12.4  Auxiliary Contact   1 no each type and rating    

12.5  Motor   1 no each type and rating    

12.6  Complete Seal kit  
1Set for each type and 
rating  

 

 
 
 
Note: Only applicable items shall be considered. Applicable items are those which are installed in the system. 
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ANNEXURE-III 
 

PAINTING & COLOUR SCHEME 
(REFER SECTION C2 B) 
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ANNEXURE-IV 
 

LIST OF TOOLS & TACKLES 
 
 

Bidder to consider necessary tools and tackles for mechanical, electrical and control & 
instrument as per their system requirement. In addition bidder to adhere relevant clauses of 
tender specification also. List of tools and tackles to be furnish by bidder during bid 
submission. 
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ANNEXURE-V 
 

CLARIFIED WATER ANALYSIS  
 

VOID 
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DRAWINGS / DOCUMENTS SUBMISSION PROCEDURE 
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DRAWING/DOCUMENT SUBMISSION PROCEDURE       (ANNEXURE-VI) 

 
SL NO  DESCRIPTION  GSECL 

BARODA 
GSECL 
WANAKBORI

DCPL 
KOLKATA 

BHEL SITE  BHEL PEM 

1  Correspondence‐
Technical 

         

Vendor to BHEL  3+SC  3+SC  3+SC  3+SC  3+SC 

2  Correspondence‐
Commercial 

         

Vendor to BHEL  3+SC  3+SC  3+SC  3+SC  3+SC 

3  Drawing/Document 
for approval 

         

Vendor to BHEL  3+SC  3+SC  3+SC  ‐‐  5+SC 

4  Drawing/Document 
(approved) 

         

Vendor to BHEL  3+SC  3+SC  3+SC  3+SC  1+SC 

5  Inspection/Test report           

Vendor to BHEL  1+SC  1+SC  1+SC  1+SC  1+SC 

6  O&M Manual           

Vendor to BHEL  3+SC+CD  2+SC+CD  2+SC+CD  5+SC+CD  1+SC+CD 

7  Final approved 
drawing/document 
(as built) 

3+SC+CD  2+SC+CD  2+SC+CD  5+SC+CD  1+SC+CD 

 
Note-1: SC: Soft copy, CD-Compact Disc. 
Note-2: All soft copy (Autocad/EXCEL/Microsoft Word/Stad/etc) document shall be 
submitted by bidder whenever required by BHEL/Customer/Consultant. 
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ANNEXURE-VII 
 

QUALITY PLAN 
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               Remarks 

A Centrifugal 
pumps 

         LEGENDS: 
 
 

1 As per AWWA C 504 
2 One per heat/heat treatment 

batch. 
3 On machined surface only. 
4 Only DPT on root run after 

back gauging and finish weld. 
5 For shaft  50 mm 
6 For plates  25mm 
7 For pipes weld thickness 

20mm 
8 As per HIS, USA 
9 Void 
10 On welds for dished ends 

manufactured with plates 
having weld joint. On 
vessel/tank as per design 
code. 

11 Seat leakage test for actuator-
operated valves shall be 
checked for seat leakage by 
closing the valve with actuator. 

12 Pipes and fittings for rubber 
lining shall be free from 
internal weld bead. 

I Casing Y2 - Y3 - - Y - - - - Y 
II Impeller Y2 - Y3 - - - Y - - - Y 
III Shaft Y2 - Y3 Y5 - - - - - - Y 
IV Fabricated 

components 
Y Y Y3 - - Y - - - - Y 

V Assembled 
Pumps 

- - - - - - - - Y8 - - 

B Tanks & 
vessels 

Y Y Y4 Y6 Y10 Y - - - Y Y 

C R&W pipes Y Y Y4  - Y7 Y - - - Y Y 
D RE joint Y - - - - Y - - Y  Y 
E Rubber 

lining 
Y - - - - - - - - Y Y

F Pipes & 
Fittings 

Y2 Y - - - Y - - - Y1

2 

G Gear box Y - Y Y -  -  Y Y Y 

H Gate/Globe/
Check valve 

Y - Y - - Y
1

1 

- - - Y Y 

 
NOTE-1: - The above are minimum quality checks to be carried out at manufacturers 
works. The detailed quality plan based on above is to be developed by the main vendor 
incorporating witness stage for approval by BHEL/Customer. 
 
NOTE-2: Butt welds, if any on-dished ends, shall be radio graphed after dishing. All 
dished ends for pressure vessels shall be stress relieved after dishing. 
 
NOTE-3: Also refer data sheet-A for inspection for testing. 
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ANNEXURE-VIII 
 

MASTER DRAWING LIST WITH SCHEDULE OF 
SUBMISSION 
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SL. 
NO. 

BHEL DRAWING/ 
DOCUMENT NUMBER 

DRAWING/ DOCUMENT TITLE 

N
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N
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1 
PE-V0-408-164-A001 P&I DIAGRAM FOR EFFLUENT TREATMENT 

PLANT 
4 

A A1 

2 
PE-V0-408-164-A002 LAYOUT PLAN FOR EFFLUENT TREATMENT 

PLANT INCLUDING SUMPS 
4 

A A1 

3 
PE-V0-408-164-A003 PROCESS & UNIT SIZING & HYDRAULIC 

LEVEL CALCULATIONS FOR EFFLUENT 
TREATMENT PLANT 

4 
A A4 

4 
PE-V0-408-164-A004 SUB VENDOR LIST FOR EFFLUENT 

TREATMENT PLANT 
4 

A A4 

5 
PE-V0-408-164-A005 CONTROL PHILOSOPHY FOR EFFLUENT 

TREATMENT PLANT  
4 

A A4 

6 
PE-V0-408-164-A006 QAP FOR VALVES OF EFFLUENT TREATMENT 

PLANT 
6 

A A4 

7 
PE-V0-408-164-A007 QAP FOR HORIZONTAL / VERTICAL 

CENTRIFUGAL/SCREW PUMPS WITH MOTOR 
OF EFFLUENT TREATMENT PLANT 

6 
A A4 

8 
PE-V0-408-164-A008 QAP FOR METERING PUMPS WITH MOTOR OF 

EFFLUENT TREATMENT PLANT 
6 

A A4 

9 
PE-V0-408-164-A009 QAP FOR BLOWERS WITH MOTOR OF 

EFFLUENT TREATMENT PLANT 
6 

A A4 

10 
PE-V0-408-164-A010 QAP FOR ATMOSPHERIC TANKS OF 

EFFLUENT TREATMENT PLANT 
6 

A A4 

11 
PE-V0-408-164-A011 QAP / ICL OF EFFLUENT TREATMENT PLANT 

(FOR BALANCE OF ITEMS) 
6 

A A4 

12 
PE-V0-408-164-A012 ELECTRICAL LOAD LIST FOR EFFLUENT 

TREATMENT PLANT  
8 

A A4 

13 
PE-V0-408-164-A013 GA DRAWINGS FOR TANKS FOR EFFLUENT 

TREATMENT PLANT  
6 

A A4 

14 
PE-V0-408-164-A014 TECHNICAL DATASHEET OF VALVES FOR 

EFFLUENT TREATMENT PLANT  
8 

A A4 

15 
PE-V0-408-164-A015 TECHNICAL DATASHEET FOR INSTRUMENTS 

FOR EFFLUENT TREATMENT PLANT  
8 

A A4 

16 
PE-V0-408-164-A016 TECHNICAL DATA SHEET OF HORIZONTAL / 

VERTICAL CENTRIFUGAL/SCREW PUMPS 
FOR EFFLUENT TREATMENT PLANT  

8 
A A4 

17 
PE-V0-408-164-A017 TECHNICAL DATA SHEET FOR METERING 

PUMPS FOR EFFLUENT TREATMENT PLANT  
8 

A A4 

18 
PE-V0-408-164-A018 TECHNICAL DATA SHEET OF BLOWERS FOR 

EFFLUENT TREATMENT PLANT  
8 

A A4 

19 
PE-V0-408-164-A019 TECHNICAL DATASHEET FOR MOTORS FOR 

EFFLUENT TREATMENT PLANT  
8 

A A4 

20 
PE-V0-408-164-A020 TECHNICAL DATASHEET FOR STRAINERS, 

AGITATORS, ISOLATION GATES FOR 
EFFLUENT TREATMENT PLANT  

8 
A A4 

21 
PE-V0-408-164-A021 TECHNICAL DATASHEET FOR HOIST FOR 

EFFLUENT TREATMENT PLANT  
8 

A A4 

22 PE-V0-408-164-A022 MECH. GA OF SUMPS AND GUARD POND 8 A A1 

23 
PE-V0-408-164-A023 MECH. GA OF OIL WATER SEPARATOR  AND 

INCLINED SURFACE SETTLERS 
10 

A A1 

24 
PE-V0-408-164-A024 PIPING LAYOUT FOR EFFLUENT TREATMENT 

PLANT 
10 

A A1 

25 
PE-V0-408-164-A025 YARD PIPING LAYOUT FOR EFFLUENT 

TREATMENT PLANT 
16 

A A1 

26 
PE-V0-408-164-A026 INSTRUMENT SCHEDULE FOR EFFLUENT 

TREATMENT PLANT  
12 

I A3 
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27 
PE-V0-408-164-A027 VALVE SCHEDULE FOR EFFLUENT 

TREATMENT PLANT  
12 

I A3 

28 
PE-V0-408-164-A028 INSTRUMENT INSTALLATION/ HOOK UP 

DIAGRAMS  
12 

A A2 

29 
PE-V0-408-164-A029 FIELD JB TERMINATIONS /GROUPING 

DOCUMENT  
12 

A A3 

30 
PE-V0-408-164-A030 CONTROL PANEL GA (INTERNAL & 

EXTERNAL) DRAWING.  
12 

A A1 

31 PE-V0-408-164-A031 CONTROL SCHEMES (BLOCK LOGIC)  12 A A3 
32 PE-V0-408-164-A032 CONTROL DESK LAYOUT / GA DRAWING  12 A A2 

33 
PE-V0-408-164-A033 LIST OF SIGNAL TO B E MONITORED IN DM 

PLANT 
12 

A A4 

34 
PE-V0-408-164-A034 CABLE SCHEDULE (IN BHEL EXCEL FORMAT) 

& CABLE INTERCONNECTION DETAILS  
12 

A A3 

35 
PE-V0-408-164-A035 PANEL & ELECTRONIC EARTHING 

REQUIREMENT  
12 

A A2 

36 
PE-V0-408-164-A036 CABLE TRAY/TRENCH & CONDUIT ROUTING 

DIAGRAM AND EARTHING LAYOUT OF  
EFFLUENT TREATMENT  PLANT 

12 
A A2 

37 
PE-V0-408-164-A037 CABLE INTERCONNECTION DRAWING FOR 

EFFLUENT TREATMENT  PLANT 
12 

A A3 

38 

PE-V0-408-164-A038 CIVIL DESIGN OF OIL WATER SEPARATOR 
AND INCLINED SURFACE SETTLERS 

12 

A A1,A4 
AS 
APPLICA
BLE 

39 
PE-V0-408-164-A039 CIVIL GA AND RCC DETAILS OF OIL WATER 

SEPARATOR AND INCLINED SURFACE 
SETTLERS 

12 
A A1 

40 
PE-V0-408-164-A040 CABLE SCHEDULE & INTERCONNECTION 

DRG. 
12 

A A3 

41 
PE-V0-408-164-A041 PG TEST PROCEDURE FOR EFFLUENT 

TREATMENT  PLANT 
12 

A A4 

42 
PE-V0-408-164-A042 ENGINEERING BOQ FOR EFFLUENT 

TREATMENT  PLANT 
12 

A A3 

43 

PE-V0-408-164-A043 O&M MANUAL FOR EFFLUENT TREATMENT  
PLANT 

24 

A A4/A3/A2
/A1 AS 
APPLICA
BLE 

 
1. A= APPROVAL. I = INFORMATION. 
2. Any additional drawings-documents required during detailed engineering stage shall be provided by bidder 
without any commercial, technical and delivery implication to BHEL and customer. 
3. Bidder to note that the successful bidder, during detail engineering, will submit the drg/doc through web based 
Document Management System in addition to hard copies to be submitted as per the Annexure IV of this 
specification. Bidder would be provided access to the DMS for drg/doc approval and adequate training for the 
same. Detailed methodology would be finalized during the kick-off meeting. Bidder to ensure following at their 
end. 

・ Internet explorer version – Minimum Internet Explorer 7 

・ Internet speed – 2 mbps (Minimum preferred) 

・ Pop ups from our external DMS IP (124.124.36.198) should not be blocked 

・ Vendor’s internal proxy setting should not block DMS application’s link 

(http://124.124.36.198/wrenchwebaccess/login.aspx)” 

・ DMS user manuals to be used by BHEL PEM vendors for uploading, viewing, revising, commenting and 

tracking documents on PEM’s DMS have been uploaded on PEM internet website (www.bhelpem.com) under the 
Vendor session. 

・ For quick access bidder may refer the link http://bhelpem.com/DMSManuals/DMSManuals.html 
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Project name    : 
Project number    : 
Package Name    : 
PO reference    : 
Document number  : 
Revision number  : 
 

Sl.no. & 
Sections  

Description  Tick ( √ )if included in 
Manual 

Remarks 

 
 

Yes   No  Not 
Applicable  

 

1.  
COVER PAGE 

       

1.1  Project Name         

1.2  Customer/consultant Name         

1.3  Name of Package         

1.4  Supplier details with phone, FAX ,email address 
, Emergency Contact number 

       

1.5  Name and sign of prepared by , checked by & 
approved by 

       

1.6  Revision history with approval Details         

2.0 
INDEX  

       

2.1  showing the sections & related page nos 
All the pages should be numbered section wise 

       

3.0 
DESCRIPTION OF PLANT/SYSTEM 

       

3.1  Description /write up of operating principle of 
system equipment/ associated sub‐systems & 
accessories/controls system , operating 
conditions, performance parameters  under 
normal , start up and special cases 

       

3.2  Equipment list and basic parameter with Tag 
numbers  

       

3.3  Data sheets approved by Customer/for 
information and catalogues provided by original 
manufacturer   

       

3.4  Associated other packages and Interface 
/terminal points  

       

3.5  P&ID & Process Diagrams          

3.6  GA Layout drawings, As‐built drawings , Actual 
photograph of items/system (Drawings of A2 & 
bigger sizes are to be attached in the last) 

       

3.7  Single line/wiring diagrams         

3.8  Control philosophy /control write‐ups         
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Sections  
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Manual 

Remarks 

 
 

Yes   No  Not 
Applicable  

 

4.0 
COMMISSIONING ACTIVITIES (IF NOT COVERED 
IN  SEPARATE  DOCUMENT  I.E.  ERECTION 
MANUAL, COMMISSIONING MANUAL) 

       

4.1  Pre‐Commissioning Checks         

4.2  handling of items at site         

4.3  Storage at site         

4.4  Unpacking & Installation  procedure          

5.0 
OPERATION  GUIDELINES  FOR  PLANT 
PERSONAL/USER/OPERATOR 

       

5. 1   Interlock  &  Protection  logic  along  with  the 
limiting  values  of  protection  settings  for  the 
equipment  along with brief philosophy behind 
the logic, drawings etc. to be provided. 
 

       

5. 2   Start up, normal operation and shut down 
procedure for equipments along with the 
associated systems in step by step mode. Valve 
sequence chart, step list, interlocks etc. with 
Equipment isolating procedures to be 
mentioned. 

       

5. 3   Do’s & Don’t of the equipments.         

5. 4   Safety precautions to be taken during normal 
operation. Safety symbols, Emergency 
instructions on total power failure 
condition/lubrication failure/any other 
condition 

       

5. 5   Parameters to be monitored with normal values 
and limiting values 

       

5. 6   Trouble shooting with causes and remedial 
measures 

       

5. 7   Routine operational checks, recommended logs 
& records 

       

5. 8   Changeover schedule if more than one auxiliary 
for the same purpose is given 

       

5. 9   Painting requirement and schedule         

5. 10 Inspection, repair , Testing and calibration 
procedures  

       

6.0 
MAINTENANCE  GUIDELINES  FOR  PLANT 
PERSONAL  
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Sections  
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Applicable  

 

6.1  List of Special Tools and Tackles required for 
Overhaul/Trouble shooting including special 
testing equipment required for calibration etc. 

       

6.2 
 
Stepwise dismantling and re‐assembly 
procedure clearly specifying the tools to be 
used, checks to be made, records to be 
maintained, clearances etc. to be mentioned.  
Tolerances for fitment of various components 
to be given. 

       

6.3  Preventive  Maintenance  &  Overhauling 
schedules  linked  with  running  hours/calendar 
period  along with checks to be given 

       

6.4  Long term maintenance schedules especially for 
structural, foundations etc. 

       

6.5  Consumable  list  along  with  the  estimated 
quantity  required  during  commissioning, 
normal  running  and  during  maintenance  like 
Preventive  Maintenances  and  Overhaul. 
Storage/handling  requirement  of 
consumables/self‐life. 
 

       

6.6  List  of  lubricants with  their  Indian  equivalent, 
Lubrication  Schedule,  Quantity  required  for 
each equipment for complete replacement is to 
be given 

       

6.7  List of vendors & Sub‐vendors with  their  latest 
addresses, service centres  ,Telephone Nos., Fax 
Nos., Mobile Nos., e‐mail IDs etc.  

       

6.8  List  of  mandatory  and  recommended  spare 
parts list  

       

6.9  Tentative Lead time required for ordering of 
spares from the equipment supplier 

       

6.10  Guarantee and warranty clauses          

7.0  Statutory and other specific requirements 
considerations.   

       

8.0  List of reference documents          

9.0  Binding as per requirement          
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PROJECT ENGINEERING MANAGEMENT, POWER SECTOR  

BHARAT HEAVY ELECTRICALS LIMITED-NOIDA 
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1. SCOPE OF THE DOCUMENT 

This guideline is prepared in intent to provide proper site storage and preservation of the 

Mechanical, Electrical and C & I items / equipment supplied under various bought out 

packages/items. This storage procedure shall be followed at different power plant sites by 

concerned agency for storage and preservation from the date of equipment received at 

site until the same are erected and handed over to the customer. 

2. PURPOSE OF STORAGE & PRESERVATION 

Many of the items may be required to be kept in stores for long period. It shall therefore 

be essential that proper methods of storage and preservation be applied so that items do 

not deteriorate, loose some of their properties and become unusable due to atmospheric 

conditions and biological elements. 

3. MEASURES TO BE TAKEN FOR STORAGE, HANDLING & PRESERVATION 

a) GENERAL STORAGE REQUIREMENTS

1. To the extent feasible, materials should be stored near the point of erection. The 

storage areas should have adequate unloading and handling facilities with adequate 

passage space for movement of material handling equipment such as cranes, fork lift 

trucks, etc. The storage of materials shall be properly planned to minimise time loss 

during retrieval of items required for erection. 

2. The outdoor storage areas as well as semi-closed stores shall be provided with 

adequate drainage facilities to prevent water logging. Adequacy of these facilities shall 

be checked  prior to monsoon. 

3. The storage sheds shall be built in conformity with fire safety requirements. The stores 

shall be provided with adequate lights and fire extinguishers. ‘No smoking’ signs shall 

be placed at strategic locations. Safety precautions shall be strictly enforced. 

4. Adequate lighting facility shall be provided in storage areas and storage sheds and 

security personnel positioned to ensure enforcement of security measures to prevent 

theft and loss of materials.

5. Adequate number of competent stores personnel and security staff shall be deployed 

to efficiently store and maintain the equipment / material. 

7.  The equipment shall be stored in an orderly manner, preserving their identification 

slips, tags and instruction booklets, etc., required during erection. The storage of 

materials shall be equipment-wise. Loose parts shall be stored in sheds on racks, 
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preserving the identification marks and tags in good condition. The group codes shall 

be displayed on the racks 

6. At no time shall any materials be stored directly on ground. All materials shall be 

stored minimum 200 mm above the ground preferably on wooden sleepers 

b) GENERAL PRESERVATION REQUIREMENTS 

1. All special measures to prevent corrosion shall be taken like keeping material in dry 

condition, avoiding the equipment coming in contact with corrosive fluid like water, 

acid etc.  

2. Materials which carry protective coating shall not be wrapped in paper, cloth, etc., as 

these are liable to absorb and retain moisture. The material shall be inspected and in 

case of signs of wear or damages to protective coating, that portion shall be cleaned 

with approved solution and coated with an approved protective paint. Complete record 

of all such observations and protective measures taken shall be maintained. 

3. Generally equipment supplied at site are properly greased or rust protective oil is 

applied on machined/ fabricated components. However periodic inspection shall be 

carried out to ensure that protection offered is intact. 

4. While handling the equipment, no dragging on the ground is permitted. Avoid using 

wire rope for lifting coated components. Use polyester slings (if possible) otherwise 

protective material (e.g. clothes, wood block etc.) should be used while handling the 

components with rope / slings 

5. For Equipment supplied with finished paint, touch paint shall be done in case any 

surface paint gets peeled off during handling. Otherwise such surfaces shall 

necessarily be wrapped with polythene to avoid any corrosion. Further for equipment 

wherein finish coat is to be applied at site, site to ensure that equipment is received 

with primer coat applied.  

6. It shall be ensured by periodic inspection that plastic inserts are intact in tapped holes, 

wherever applicable. 

7. Pipes shall be blown with air periodically and it shall be ensured that there is no 

obstruction. 

8. Silica gel or approved equivalent moisture absorbing material in small cotton bags 

shall be placed and tied at various points on the equipment, wherever necessary. 

9. Heavy rotating parts in assembled conditions shall be periodically rotated to prevent 

corrosion/jamming due to prolonged storage. 
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10. All the electrical equipment such as motors, generators, etc. shall be tested for 

insulation resistance at least once in three months and a record of such measured 

insulation values shall be maintained.  

11. Following preservatives/preservation methods can be used depending upon type of 

equipment

a. Rust preventive fluid (RPF)  

b. Rust protective paints  

c. Tarpaulin covers, in case of outdoor storage  

d. De-oxy aluminate for weld-ments  

c) GENERAL INSPECTION REQUIREMENTS 

1. Period inspection of materials with specific reference to – 

� Ingress of moisture and corrosion damages. 

� Damage to protective coating. 

� Open ends in pipes, vessels and equipment -  

- In case any open ends are noticed, same shall be capped. 

2. Any damages to equipment / materials. 

- In case of any damages, these shall be promptly notified and in all cases, the 

repairs / rectification shall be carried out.  

- Any items found damaged or not suitable as per project requirements shall be 

removed from site. If required to store temporarily, they shall be clearly 

marked and stored separately to prevent any inadvertent use. 
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4. TYPE OF STORAGE FOR VARIOUS EQUIPMENT 

The types of storage are broadly classified under the following heads: 

i Closed storage with dry and dust free atmosphere. (C ) 

The closed shed can be constructed by using cold-rolled / tubular components for 

structure and corrugated asbestos sheets / galvanised iron sheets for roofing. Brick 

walls / asbestos sheets can be used to cover all the sides. The floor of the shed can 

be finished with plain cement concrete suitably glazed. The shed shall be provided 

with proper ventilation and illumination. 

ii Semi-closed storage. (S) 

The semi closed shed can be constructed by using cold-rolled / tubular components 

for structure and corrugated / asbestos sheets for roofing. The floor shall be brick 

paved. If required a small portion of sides can be covered to protect components from  

rainwater splashing onto the components. 
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iii Open storage (O ) 

The open yard shall be levelled, well consolidated to achieve raised ground with the 

provision of feeder roads for crane approach along with access roads running all 

sides. One part of the open yard shall be stone pitched, levelled and consolidated with 

raised ground suitable for storing / stacking heavier and critical components with due 

space to handle them by cranes etc . Adequate number of sleepers, concrete block 

etc. to be provided  to make raised platforms to stack critical materials. 

A separate yard to be identified as “scrap yard” slightly away from main open yard to 

store wooden/steel scraps, which are to be disposed off. This is required to avoid mix 

up with regular components as well as to avoid fire hazard. 

Some of the components, which are having both machined & un-machined surfaces 

and are bulky, shall be stored in open storage area on a raised ground and suitably 

covered with water proof / fire retardant tarpaulin. 
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The equipment listed below shall be stored and inspected as per requirement mentioned in the 

table below. 

Sl. No. Description of the equipment  Type of 
Storage Check for Remarks 

Raw material /mechanical items like pipes, plates, structure sections etc.)

1.  Steel pipes ( lined/unlined) S 
Damage , paint, 
corrosion, rubber 
lining peeling 

Provide end 
cap 

2.  MS Plates  S Damage, paint, 
corrosion 

3.  SS Plates S Damage 

4.  Non-metallic pipes S Damage, cracks Provide end 
cap 

5.  Stainless steel pipes S Damage , Provide end 
cap 

6.  MS sections, beams S Damage, paint, 
corrosion 

7.  Cable trays S Damage, condition of 
preservations 

8.  Insulation sheets S Damage  

9.  Insulation  C Damage, packing 

10.  Hangers Rods  S Damage, paint, 
packing 

11.  Tubes  S Damage, paint , 
packing 

Provide end 
cap 

12.  Hume pipes O Damage  

13.  Castings O Damage, paint, 
corrosion 

Fabricated mechanical items (pressure vessels, tanks etc.)

14.  Pressure vessels (unlined)  O Damage, paint, 
corrosion,  

Covered
nozzles 

15. Atmospheric storage tanks 
(unlined) O Damage, paint, 

corrosion   

Covered
nozzles 
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Sl. No. Description of the equipment  Type of 
Storage Check for Remarks 

16.  Pressure vessels (lined)  S 
Damage, paint, 
corrosion, rubber 
lining

17.  Atmospheric storage tanks(lined) S 
Damage, paint, 
corrosion, rubber 
lining

18.  Support structures O Damage , paint, 
corrosion   

19.  Flanges  C Damage , paint, 
corrosion   

20.  Fabricated pipes S Damage , paint, 
corrosion   

Provide end 
cap 

21.  Vessels internals C Damage , paint, 
corrosion ,packing  

22.  Grills S Damage , paint, 
corrosion   

23.  Angles  S Damage , paint, 
corrosion   

24. Bridge mechanism/clarifier 
mechanism O Damage , paint, 

corrosion   

25.  Cranes, rails S Damage , paint, 
corrosion   

26.  Stair cases O Damage , paint, 
corrosion   

27.  Ladders/handrails O Damage , paint, 
corrosion   

28.  Fabricated ducts S Damage , paint, 
corrosion   

29.  Isolation Gates O Damage , paint, 
corrosion   

30.  Fabricated boxes/panels S Damage , paint, 
corrosion   

Mechanical components   like valves, fittings, cables glands, spares etc.)

31.  Valves  S Damage , packing  

�

�
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Sl. No. Description of the equipment  Type of 
Storage Check for Remarks 

32.  Fittings S Damage , packing Provide end 
cap 

33.  Cable glands C Damage , packing   

34.  Tools & tackles C Damage , packing   

35.  Nut , bolts, washers,  C Damage , packing   

36.  Gasket & Packings C Damage , packing   

37.  Copper tubes C Damage , packing, 
corrosion 

 Provide end 
cap 

38.  SS tubing C Damage , packing Provide end 
cap 

Rotating assemblies (pumps, blowers, stirrers, fans, compressors etc.)

39.  Pumps S Damage , packing, 
corrosion 

Shaft
rotation

40.  Blowers/Compressors  S Damage , packing, 
corrosion 

Shaft
rotation

41.  Agitators/stirrers/radial launders C Damage , packing, 
corrosion 

Shaft
rotation

42. Rollers for chlorine tonner 
mounting C Damage , packing, 

corrosion 

43.  Centrifuge  S Damage , packing,   

44.  Gear box C Damage , packing, 
corrosion 

45.  Bearings  C Damage , packing, 
corrosion 

46.  Fans S Damage , packing, 
corrosion 

47.  Dosing skids S Damage , packing, 
corrosion 

48.  Pump assemblies S Damage , packing, 
corrosion 

49.  Air washers( INTERNALS) S Damage , packing   

50.  Air conditioners ( split) C Damage , packing   

�
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Sl. No. Description of the equipment  Type of 
Storage Check for Remarks 

51.  Elevators( CONTAINERIZED) O Damage , packing, 
corrosion 

52.  Chillers/VA machines S Damage , packing  

53.  Air handling Unit/Package unit S Damage , packing  

54.  Chlorinators &  Evaporators C Damage , packing   

55.  Ejectors C Damage , packing   

56.  Electrolyser C Damage , packing   

Miscellaneous items   like chain pulley blocks, hoists etc.

57.  Chain pulley blocks S Damage, Packing    

58.  Electric hoists S Damage, Packing    

59.  Fire extinguishers C Damage, expiry date   

60.  Fork Lift Truck S Damage, Packing    

61.  Hydraulic Mobile Crane O Damage, Packing    

62.  Mobile Pick Up & Carry Crane O Damage, Packing    

63.  Motor boats O Damage, Packing    

64.  Safety showers S Damage, Packing    

65.  Diffusers/dampers S Damage, Packing    

Chemicals and consumables ( acid, alkali, paints, oils, reagents and special chemicals)

66.  Hydro Chloric Acid (HCl) 

Store in 
canes/ 
storage 
tank in 
dyke
area 

Date of production/ 
leakage/fumes  

hazardous 
chemical  

67.  Sulphuric acid (H2SO4 )

Store in 
canes/ 
storage 
tank in 
dyke
area 

Date of production/ 
leakage/fumes  

hazardous 
chemical  

�

�
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�

Sl. No. Description of the 
equipment

Type of 
Storage Check for Remarks 

68.  Sodium hydroxide (NaOH) 

Store in canes/ 
storage tank in 
dyke area 

Date of production/ 
leakage/ fumes/ 
breather 

hazardous 
chemical 
,breather to be 
checked for air 
ingress 

69.  Sodium hypo chlorite To be stored 
under shed 

Date of production/ 
leakage/ fumes  

hazardous 
chemical ,self-life 
normally 15-30 
days after which 
strength of 
chemical decays  

70.  Ammonia S Date of production/ 
leakage/ fumes  

Store in closed 
storage tanks, 
hazardous 
chemical  

71.  CW treatment chemicals S Date of production , 
Self-life

Store in closed 
canes 

72.  RO/UF cleaning chemicals S Date of production , 
Self-life

Store in closed 
canes 

73.  Lime C Damage to packing , 
seepage  

Prevent moisture, 
rain

74.  Alum bricks C Damage to packing Prevent moisture, 
rain

75.  Poly electrolyte S Store in closed 
storage tanks 

76. Laboratory chemicals( 
powder) C Damage, Packing self-

life

77. Laboratory chemicals( 
liquid) C Damage, Packing self-

life

78.  Lubrication oils C Leakage  

79.  Paints S Leakage ,air tightness   

80.  Sand O Damage of packing  No hooks  

81.  Salt (NaCl) C Damage of packing, 
water ingress  

Prevent moisture, 
rain 

82.  Anthracite S Damage of packing    

83.  Activated carbon  S Damage of packing    
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Sl. No. Description of the 
equipment

Type of 
Storage Check for Remarks 

84.  Thermal insulation  S Damage of packing    

85.  Cement C Damage of packing  Prevent moisture, 
rain 

86.  Gravels O Damage of packing    

87.  ION exchange resins C Damage , packing  
Refer
manufacturer 
guidelines  

88.  RO membranes C Damage , packing  
Refer
manufacturer 
guidelines  

89.  UF membranes C Damage , packing  
Refer
manufacturer 
guidelines  

90.  Cleaning chemicals C Damage , packing  
Refer
manufacturer 
guidelines  

91. Chemicals for 
analysers/calibration C Damage , packing  

Refer
manufacturer 
guidelines  

Electrical and C & I items (motors, cables etc.)

92.  Motors C Damage , packing  

93.  Cable drums O Damage 

94. Control Panel /control desk, UPS 
,JB S Damage, Packing  

95.  Instruments( gauges/analysers) C Damage 

Special items As per Manufacturer’s item, like Hydrogen cylinders, 
Ozonator, Analyser, Chlorine dioxide generators etc.  
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5. CONCLUSION 

Concerned storage agency at site should make sure that loss in equipment performance 

and wear & tear are minimised through proper storage and preservation. The above are 

broad guidelines and cover major equipment / materials. However specific storage 

practices shall be followed as per manufacturer recommendation. All the necessary 

measures even in addition to the ones mentioned above, if found necessary, should be 

taken to achieve the objective.
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Figure – 1 – PLATE STACKING ARRANGEMENT 

Figure – 2 – STRUCTURAL STEEL STACKING ARRANGEMENT 
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ANNEXURE-1 

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

1)� Compressed air system : QEA, QEC 

2)� Ventilation System : SAA TO SAZ 

3)� Fire Detection & Protection System + Fire Water pumps : SGM, SGN, SGO, SGP 

4)� Sewage Treatment : SJA TO SJZ 

5)� Pre-treatment Plant : GBI, GBM, GBV 

6)� RO DM Plant : GCI, GCM, GBV 

ANNEXURE-2 

Standard Equipment Codes: 

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

Standard Apparatus Codes: 

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

CD Density 
CE Electrical Quantities 
CF Flow, throughput 
CG Distance, Length, Position 
CK Time 
CL Level 
CM Humidity 
CQ Analysis (SWAS) 
CS Speed, Velocity, Frequency 
CT Temperature 
CY Vibration, Expansion 

ANNEXURE-3 

Numerical Keys 

A)� Numerical Keys at System Code Level  

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

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

b)�BFP – A/B/C 

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

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

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

B)� Numerical keys at Equipment Code level: 

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

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

(Open / Close duty (Valves, NRVs, Gate) 

Hydraulic - 3 01 to 99 

NRV (Without actuation) - 4 01 to 99 

Manual - 5 01 to 99 
Manual - 6 01 to 99 

Relief & Safety Valves - 7 01 to 99 

Reserve - 8 01 to 99 

Reserve - 9 01 to 99 

ii)� Field Instruments 

Field Transmitters & Analog Signals - 0 01 to 99 

Field Switches & Binary Signals - 1 00 to 99 

PG Test Point - 4 00 to 99 

Gauges - 5 00 to 99 

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

(Reserved for protection Signals used by Hardwar) 

Example of Numerical Key Usage: 

In line with the philosophy adopted for Valves / Dampers /instruments etc. 
pumps and fans in the main systems (having different system code) can be 
numbered as AP/N100 and as AP/N101, 102, ………. Where system code is 
same.  
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BIDDER SHOULD SUBMIT THE SIGNED AND STAMPED COPY OF THE 
FOLLOWING DOCUMENTS: 
 

1. Compliance cum confirmation certificate  
2. Un priced format for main package 
3. No deviation certificate 
4. Pre bid clarification schedule 
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COMPLIANCE CUM CONFIRMATION CERTIFICATE  

 
The  bidder  shall  confirm  compliance  with  following  by  signing  /  stamping  this  compliance 
certificate (every sheet) 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, other  than  those mentioned 
under “exclusion and  those resolved as per ‘Schedule of Deviations’, with regard to same.  

 
b) There  are  no  other  deviations  w.r.t.  specifications  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. This  is within  the  contracted price without any 
extra implications to BHEL after award of the contract. 

 
d) All drawings/ data‐sheets  / calculations etc.  submitted along with  the offer  shall not be 

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

specification & shall meet the specified / intended duty requirements. In case the material 
specified in the specifications is not compatible for intended duty requirements then same 
shall be resolved by the bidder with BHEL during the pre‐bid discussions, otherwise BHEL / 
Customer’s decision shall be binding on the bidder whenever the deficiency is pointed out.  

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

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

included in the base price itself.  
 
g) All sub vendors shall be subject to BHEL / CUSTOMER approval in the event of order.  
 

h) Guarantee  for  plant/equipment  shall  be  as  per  relevant  clause  of  GCC  /  SCC  /  Other 
Commercial Terms & Conditions  
 

i)    In  the  event  of  order,  all  the material  required  for  completing  the  job  at  site  shall  be 
supplied  by  the  bidder  within  the  ordered  price  even  if  the  same  are  additional  to 
approved  billing  break  up,  approved  drawing  or  approved  Bill  of  quantities within  the 
scope  of  work  as  tender  specification.  This  clause  will  apply  in  case  during  site 
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commissioning, additional  requirements emerges due  to customer and  / or consultant’s 
comments. No extra claims shall be put on this account 

 
j) Schedule  of  drawings  submissions,  comment  incorporations  &  approval  shall  be  as 

stipulated in the specifications. The successful bidder shall depute his design personnel to 
BHEL’s / Customer’s / Consultant’s office for across the table resolution of  issues and to 
get documents approved in the stipulated time. 

 
k) As built drawings shall be submitted as and when required during the project execution. 

 
l)   The bidder has not tempered with this compliance cum confirmation certificate and  if at 

any stage any tempering in the signed copy of this document is noticed then same shall be 
treated as breach of contract and suitable actions shall be taken against the bidder. 

 
m) Successful  bidder  shall  furnish  detailed  erection  manual  for  each  of  the  equipment 

supplied  under  this  contract  at  least  3 months  before  the  scheduled  erection  of  the 
concerned  equipment  /  component  or  along  with  supply  of  concerned  equipment  / 
component whichever is earlier. 

 
n) Document approval by customer under Approval category or  information category shall 

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

 
o) In case vendor submits revised drawing after approval of the corresponding drawing, any 

delay in approval of revised drawing shall be to vendor’s account and shall not be used as 
a reason for extension in contract completion.  
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  SPEC NO: PE-TS-408-164-A001 

  VOLUME:  III 

  SECTION:3 

  REV NO: 00 DATE:  

   

 

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

 
BHEL – PS- PEM-PPEI: NOIDA, SECTOR 16A, UP-201301 

 

 

TITLE:  
1x800 MW WANAKBORI STPP  

TECHNICAL SPECIFICATION FOR EFFLUENT TREATMENT PLANT 
 

SCHEDULE OF PRE-BID  CLARIFICATION 
 

All clarification from the Technical Specification shall be filled  in  by  the  BIDDER  clause  by  clause  in  this  format 
only. 

 
VOLUME   

SECTION    
CLAUSE 
NO.   

PAGE 
NO. 

SPECIFICATION 
REQUIREMENT      

CLARIFICATION REASONS FOR 
CLARIFICATION  
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SL 
NO

VOULME/ 
SECTION

PAGE 
NO.

CLAUSE NO.
TECHNICAL 

SPECIFICATION/ 
TENDER DOCUMENT

COMPLETE DESCRIPTION OF 
DEVIATION 

COST OF 
WITHDRAWL 

OF DEVIATION

REFERENCE OF 
PRICE SCHEDULE 
ON WHICH COST 

OF WITHDRAWL OF 
DEVIATION IS 
APPLICABLE

NATURE OF 
COST OF 

WITHDRAWL OF 
DEVIATION       
(POSITIVE/ 
NEGATIVE)

13. In case nature of cost of withdrawl (positive/negative) is not specified it shall be assumed as positive.

14. In case of descrepancy in the nature of impact (positive/ negative), positive will be considered for evaluation and negative for ordering.

11. All techno-commercial terms and conditions of NIT shall be deemed to have been accepted by the bidder, other than those listed in unpriced copy of this format.

PARTICULARS OF BIDDERS/ AUTHORISED REPRESENTATIVE

12. Cost of withdrawl is to be given seperately for each deviation. In no event bidder should club cost of withdrawl of more than one deviation else cost of withdrawl of such deviations which have been 
clubbed together shall be considered as NIL.

NOTES:

1. For self manufactured items of bidder, cost of withdrawl of deviation will be applicable on the basic price (i.e. excluding taxes, duties & freight) only. 

DEVIATION SHEET (COST OF WITHDRAWL)

PROJECT:-1x800 MW WANAKBORI STPP 
TECHNICAL SPECIFICATION FOR EFFLUENT TREATMENT PLANT (PE-TS-408-164-A001)

PACKAGE:- EFFLEUNT TREATMENT PLANT [SECTION-4, VOLUME-III]

NAME OF BIDDER:- 

TECHNICAL DEVIATIONS

REASON FOR QUOTING 
DEVIATION

COMMERCIAL DEVIATIONS

TENDER ENQUIRY REFERENCE:-

10. Any deviation mentioned in priced copy of this format, but not mentioned in the un-priced copy, shall not be accepted.

NAME DESIGNATIONS SIGN & DATE

2. For directly dispatchable items, cost of withdrawl of deviation will be applicable on the basic price including taxes, duties & freight. 

9. For deviations w.r.t. Payment terms, Liquidated damages, Firm prices and submission of E1/ E2 forms before claiming 10% payment, if a bidder chooses not to give any cost of withdrawl of deviation 
loading as per Annexure-VIII of GCC, Rev-06 will apply. For any other deviation mentioned in un-priced copy of this format submitted with Part-I bid but not mentioned in priced copy of this format submitted 
with Priced bid, the cost of withdrawl of deviation shall be taken as NIL.

8. Bidders to note that any deviation (technical/commercial) not listed in above and asked after Part-I opening shall not be considered.

3. All the bidders have to list out all their Technical & Commercial Deviations (if any) in detail in the above format.

4. Any deviation not mentioned above and shown separately or found hidden in offer, will not be taken cognizance of.

5. Bidder shall submit duly filled unpriced copy of above format indicating "quoted" in "cost of withdrawl of deviation" column of the schedule above along with their Techno-commercial offer, wherever 
applicable.

6. Bidder shall furnish price copy of above format along with price bid.

7. The final decision of acceptance/ rejection of the deviations quoted by the bidder shall be at discretion of the Purchaser. 
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 BHEL DOCUMENTS NO.: PE-TS-408-164-A001 

 VOLUME   III 
 SECTION-5 

REV. NO.  00  

 

 

BHEL – PS - PPEI:  NOIDA, SECTOR-16A, U.P. – 201301.                      
   

 
 

 

 TITLE: 

1x800 MW WANAKBORI STPP  
TECHNICAL SPECIFICATION FOR  
EFFLUENT TREATMENT PLANT 

 
 
 
 

SUGGESTIVE PRICE FORMAT FOR EFFLUENT TREATMENT PLANT FOR 1X800 MW WANAKBORI STPP.

Sl. 
No. 

DESCRIPTION OF EQUIPMENT / ITEM TOTAL PRICE FOR "FOR" 
SITE 

(1) (2) (3)

1.0 Total lump sum firm price on FOR site basis for  design, engineering, 
manufacture, fabrication, assembly, Civil Design for Inclined Surface Settler and 
Oil Water Separator, inspection and testing at vendor's & sub-vendor’s works, 
painting, mandatory spares along with spares for erection and commissioning, 
startup and commissioning as required, forwarding, proper packing, shipment 
and delivery at site, unloading, handling & transportation at site , Erection & 
Commissioning, trial run, on FOR site basis,  preparation & submission of “As 
Built” drawings, PG test at site and handing over of Effluent Treatment Plant 
as per the details in different sections / volumes of this specification- PE-TS-
408-164-A001 as required for safe and trouble free smooth operation  for 1X800 
MW WANAKBORI STP at Wanakbori, Gujarat. 

   

  NOTES: 

a Bidder to note that total price indicated above at 1.0 shall be considered for evaluation and hence should be 
complete in all respect for the full scope defined and considering all terms and conditions agreed. 

b In case, price indicated above does not match with item wise break-up given at 2.0, the highest price so calculated 
shall be considered for evaluation but in case of order, the same shall be placed at the lowest price. 

2.0  BREAK-UP OF PRICES GIVEN IN 1.0 ABOVE

2.1 Total lump sum price on Design, engineering, manufacture, assembly, tests at 
manufacturer's works, forwarding,   Civil Design for Inclined Surface Settler and 
Oil Water Separator, transportation, delivery of entire  Effluent Treatment Plant 
to the site including Start up and commissioning spares as required complete 
with all accessories, auxiliaries as specified in Technical specification No. PE-
TS-408-164-A001 as required for safe and trouble free smooth operation. 

  

2.2 Total lump sum price for supply/delivery of mandatory spares as specified in 
Technical specification No. PE-TS-408-164-A001. 

 

2.3 Total lump sum price on unloading, handling, storage, and in plant 
transportation at site, erection, commissioning trial run the entire  Effluent 
Treatment Plant complete with all accessories, auxiliaries as specified in 
Technical specification No. PE-TS-408-164-A001 as required for safe and 
trouble free smooth operation. 

 

2.4 Total lump sum price on  performance guarantee test, and handing over to 
Purchaser the entire  Effluent Treatment Plant and ancillaries as specified in 
Technical specification No. PE-TS-408-164-A001 as required for safe and 
trouble free smooth operation. 
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ELECTRICAL LOAD DATA 
 

(REFER SCETION C3) 
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