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                                    Specific Technical Requirements (C&I): 
 
 
 
 
1.1 Bidder to supply the following items as a minimum 

 
i)  One no. Pressure Gauge and One no. Temp Gauge at Hot 

Water pipe header at T.P.. 
ii)  One no. of Anemometer for measurement of wind velocity. 
iii)  One no. of Psychrometer. 
iv)  Removable type Pitot Tube at each hot water inlet- piping 

header to measure the flow (during performance Guarantee 
test only ). The Pitot Tube shall be left with customer after the 
completion of the test. 

v)  Local Control Panel for Sump Pumps (Submersible Type). 
vi) Level switches for sump/tank level high/normal/low/very low 

interlocks. 
 

1.2 The detailed specification of instruments is given in detail as below. 
 

1.3 The make/model of various instruments/items/systems shall be 
subject to approval of owner/purchaser during detailed engineering 
stage. No commercial implication in this regard shall be acceptable. 
In case of any conflict and repetition of clauses in the specification, 
the more stringent requirements among them are to be complied 
with. 

 
1.4 Drawings/Documents and data to be furnished after award of the           

contract as per deliverables list. 
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MEASURING INSTRUMENTS  

               

1.1 All field instruments shall be weatherproof, drip tight, dust tight 
and splash proof suitable for use under outdoor ambient 
conditions prevalent in the subject plant. All field-mounted 
instruments shall be mounted in suitable locations where 
maximum accessibility for maintenance is achieved. The 
enclosures of all electronic instruments shall conform to IP-65 
unless otherwise specified (Explosion proof for NEC article 500, 
class 1, Division 1 area & flame proof) and an anti corrosive paint 
shall be applied to the field mounted enclosures / instruments. All 
the field instruments shall also be provided with SS tag nameplate 
and double compression type Nickel-plated brass cable gland. 
Gaskets, Fasteners, Counter and mating flange shall also be 
included wherever required with the field instruments. 

 
1.2               All local gauges as well as transmitters, sensors and switches for 

parameters like pressure, temperature, level, flow etc. as required 
for the safe and efficient operation and maintenance under the 
scope of specification shall be provided.  The necessary root 
valves, impulse piping, drain cock, gauge-zeroing cocks, valve 
manifolds and all the other accessories required for mounting / 
erection of these local instruments shall be furnished even if not 
specifically asked for.  The proposal shall include the necessary 
cables, flexible conduits, junction boxes and accessories for the 
above purpose.  Double root valves shall be provided for all 
pressure tapping where the pressure exceeds 40 Kg / Cm2. 

 
 
1.3              All primary instruments installed at “minus level or Floor” shall be 

with protection class of IP 68. 
 
1.4               All field mounted push button, selector switch etc. shall be as per                           

IEC or NEMA 4X protection. 
 
1.5    All limit switch shall be conform to IEC-60947-5-1. 
 
1.6              Field switches will be micro switch type with auto reset. Switches        

will  have NO and NC contacts. Switch contacts shall be snap 
acting, 2 Nos of SPDT, hermetically sealed,potential-free with a 
minimum contact rating of 230 V AC 5A/ 24V DC 1A. 
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1.7              All Field Instruments used in acid or alkaline atmosphere shall be 
with standard Anti corrosion coating i.e. the combination of 
Polyurethane and epoxy resin baked coating (ANSI/ISA-71.04).   

 
1.8              All wetted parts of instrument shall be suitable for sea water 

application (Duplex stainless steel or better). 
 
1.9              Painting of I & C equipment: Epoxy coating required for all I & C 

equipment. 
 
2.0              All valve actuator shall be provided with conventional actuators 

with integral starter for ON/OFF valves. The detailed specification 
of actuator is given in detail as below. 

 
2.1              These requirements are to be read in conjunction with detail   

Technical specification enclosed in the specification. Further in 
case of        any discrepancy in the requirement noted by the 
bidder in the specification, the same will be brought to the notice 
of BHEL in the form of pre� bid clarification. In absence of any 
pre�bid clarification, the more stringent requirement as per 
interpretation of Customer shall prevail without any commercial 
implication. 
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C&I DELIVERABLES LIST 

 
 

 
 

C&I DELIVERABLES LIST FOR NDCT 
      

Sl.No. DRAWING NO. DRAWING/DOCUMENT TITLE 
      

INSTRUMENTATION 
1 PE-V9-435-165-I901 INSTRUMENT DATA SHEETS 
3 PE-V9-435-165-I903 INSTRUMENT QP / CHECK LIST 

      
RELAY BASED LCP 

1 PE-V9-435-165-I950 LOCAL CONTROL PANEL DATA SHEET  
2 PE-V9-435-165-I951 WIRING DIAGRAM 
3 PE-V9-435-165-I952 PANEL GA DRAWING  
7 PE-V9-435-165-I956 BILL OF MATERIAL 
8 PE-V9-435-165-I957 LOCAL CONTROL PANEL QUALITY PLAN  
9 PE-V9-435-165-I958 RELAY BASED PANEL O & M MANUAL 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

 

2X660 MW TANGEDCO UDANGUDI STAGE-I STPP 

 
 
 

 

 
SPECIFIC TECHNICAL REQUIREMENTS (C&I) 

NATURAL DRAUGHT COOLING TOWER 
 

 

 
` 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

FIELD & MEASURING INSTRUMENTS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
2 X 660 MW Udangudi Supercritical Thermal Power Project – Stage-1 

Tender Enquiry Document for EPC Contract 

 

    

Spec. No. SE/C/UP/EE/E/OT No. 01/2015-16 FICHTNER INDIA   Vol. II, Section 4 Page : 1 of 16 

Section 4-12 Field instruments_R0    4.12 Field Instruments Specification 

 

 

VOLUME II  

SUB-SECTION 4.12 

FIELD INSTRUMENTS SPECIFICATION 

 

1.0.0 TECHNICAL REQUIREMENT FOR INSTRUMENTATION 
 

1.1.0 Field Instruments 
 

a) Analog outputs signals from field instrumentation to the control systems are 4-20 Ma DC 
signals. Instrumentation can be self-powered, or loop powered from the control systems.  
Self-powered analog signals shall be true “isolated from ground” signals. 

 
b) Field switches will be micro switch type with auto reset. Switches will have NO and NC 

contacts. Switch contacts shall be snap acting, 2 Nos of SPDT, hermetically sealed, 
potential-free with a minimum contact rating of 230 V AC 5A/ 24V DC 1A. 

 
c) Transmitters will be used to provide the required 4 to 20Ma signals for all controllers and 

receivers.  Transmitters will be of the electronic, two-wire type, capable of driving an 
output impedance of 600 ohms minimum at 24 V dc, and will be generally powered from 
the control system I/O cards. All the transmitters supplied shall be SMART type with 
HART capability.All the transmitter shall be provided with 5 digit local  indicators 

 
d) SMART transmitters’ calibration shall be carried out through a PC based system to be 

located in the computer room. 
 

e) Pressure and  differential pressure transmitters accuracy shall be within + 0.04% or 
better of FSR for  BTG package, + 0.065% or better of FSR for BOP packages  and  
+ 0.2% for remote seal type transmitter. Repeatability shall be +0.05% of span or better.  
Errors caused by change in ambient temperature shall not exceed 0.01% of span per °C 
change.  Stability 0.15% for five years. 

 
f) The plant instrument air supply pressure shall be: 
 

  1. Maximum supply pressure 7 kg/cm
2
 

                      2.Minimum supply pressure 4.5 kg/cm
2 

 

g) All instruments and analyzers shall employ EMI,RF protection in the system design. 
 
h) Instrument tags should be permanently attached to the device.  If this is not possible, the 

instrument tag should be fastened to the instrument with stainless steel wire. 
 
i) Speed switches and the actual device should drive transducers, if possible. 
 
j) All instrumentation mounted inside, away from direct exposure to the elements, shall be 

as a minimum IP-44 construction unless it is in an environmentally controlled 
environment (e.g the control room).  If the instrument is mounted in an environmentally 
controlled environment the instrument shall be as a minimum IP-32 construction. 

 
k) All instrumentation mounted outside shall be as a minimum IP-65 construction. IBR 

certification shall be provided for instruments / valve / Erection hardware wherever 
applicable. 

 
l) Vibration switch (alarm, trip) and oil level switch to be provided for the cooling towers. 
 
m) Transmitters and switches shall be grouped depending on the location.  Individual 

instruments shall be mounted on stanchion or pipe mounted. 
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n) For saline applications and other applications which are corrosive in nature, the wetted 
part material to be selected which shall meet the process applications, preferably 
diaphragm seal to be used. Haste alloy C wetted part material and SS316L impulse 
piping / root valve material to be considered for the above applications. 

 
o) All field instruments junctions boxes & local panels located in hazardous area shall be 

explosion proof as per the relevant applicable standards.  
 
p) Reverse rotation switches to be provided for High Pressure Boiler Feed pumps, Main 

condenser cooling Water pumps, Condensate extraction pumps and sea water intake 
pumps 

 
q) The following metric engineering units shall be used for all instrumentation devices : 
 

1.  Pressure – kg/cm
2
g 

 
2.  Temperature - °C 
 
3.  Steam flow – kg/hr / T/hr 
 
4.  Liquid flow – m

3
/hr (Feed Water flow (in kg/hr or T/hr) 

 
5.  Distance – meters (m) or millimeters (mm) 
 
6.  Differential pressure – mmH20 
 

r) For speed varying pumps/fans, speed measurement in 4 – 20 mA shall be connected 
to DCS. 

 
s) Required Water analyzers for ACW pump discharge header mainly FRC (Free 

residual chlorine) analyzers shall be considered at CW /ACW common header return 
line. 

 
t) Wireless transmitters : 

For CW sump level, Raw water reservoir level, Turbine oil tank, coal bunkers, Ash 
Silo, LDO/HFO tank, DM water tanks, CS tank, Acid and alkali applications, only non 
contact type level transmitters like Ultrasonic or Radar based shall be provided by the 
bidders as per the specification  and as approved by owner.  

 
Considering the type of application, wireless technology to bring signals to DDCMIS 
may be adopted by interfacing with OPC gateway to avoid cabling from smart level 
transmitters as specified above. And for other applications, if any shall be decided 
during Detailed Engineering.  However Wireless technology as adopted by Bidder 
shall be reliable and field proven in power plants and same shall be approved by 
Owner.   

 
1.1.1 Pressure Instrumentation 
 

a) Pressure transmitters are electronic, analog 2-wire transmitters with isolated  
4-20Ma DC output signals. 

 
b) Pressure transmitters will be supplied with integral mounted two valve manifolds. 
 
c) All pressure transmitters shall be capable of withstanding their body rating conditions 

without permanent damage or loss of calibration. 
 
d) Differential pressure transmitters of the capacitance type, regardless of the applied 

service, shall be capable of withstanding a differential pressure equal to full process 
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pressure on either side of the measurement element without damage or loss of 
calibration. 

 
e) Differential pressure transmitters will be supplied with integral mounted three valve 

manifolds for air service and 5 way valve manifold for steam & water service. For 
pressure and differential pressure transmitters, overall Accuracy: + 0.04% or better of 
FSR for  BTG package &  + 0.065% or better of FSR for BOP packages. Accuracy shall 
be + 0.2% for remote seal type transmitter.  

 
f) Pressure gauges will be generally 150mm dial, solid front safety case type with blowout 

back, ½” NPT bottom connection, drawn stainless steel case, 316SS bourdon and 
socket, stainless steel movement, micrometer pointer.  Pulsation dampers will be 
provided for pulsating pressure services.  Liquid filled gauges shall be used for all pump 
discharges, vibrating or pulsating services. Pigtail � ressu shall be used for the steam 
service where gauges are mounted close to the tap. 

 
g) Pressure switches will generally be snap acting type, DPDT action, with individual “on” 

and “off” points to be on a calibrated scale or dial. Pressure switches will have amphoral 
connection. Repeatability shall be +/- 0.5% or better. Pressure sensor shall be 316 SS 
with over range protection. Die cast aluminum with stored enamel black finish and epoxy 
coating for corrosive atmosphere.  

 
h) Dual type control switches such as pressure switches having two sets of contacts with 

independently adjustable set points shall not be used where set point adjustment and 
deadband are a problem (e.g. low pressure and vacuum applications).  If a potential 
problem exists, two single purpose switches shall be used. Switch differential shall be 
adjustable. 

 
i) The indicating type switches are not acceptable. If application requires indication and 

switching function, then a separate blind switch and a gauge to be used.    
 
j)  All the switches are internally connected and brought to the surface with Amphenol 

male/female connection. Cabling need not be terminated inside the switch. Cable ends 
are to be soldered in connector and to be inserted for easy maintenance.   

 
k) Condensate pots for pressure transmitters and siphons for gauges shall be used for 

steam and high temperature applications. Chemical seals to be used for highly corrosive 
and viscosity applications 

 
l) The switches shall have the following:. 

  
Contact rating : 230V AC, 5A / 24V DC 1A. 

  Repeatability : ±0.5% FSR 
 

m) Turn down ratio to be 100:1 
 

n) Response time for pressure and differential pressure transmitter shall be 100 ms.  
 

o) Protection for gauges fitted in the vibration lines/equipments shall be provided 
 
1.1.2 Temperature Instrumentation 
 

a) For temperature up to 300°C 3-wire RTD duplex type, PT 100 type shall be used.  For 
temperature beyond 300°C thermocouples shall be used. Thermocouples shall be 
manufactured in accordance with the ISA Standard MC96.1, Temperature Measurement 
Thermocouples.  All thermocouples shall be Chromel Alumel (Type K) for 300°C< T < 
850°C.  R or S type for T> 850°C. 
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b) The Mv signal of thermocouple shall be used as input to the DCS. Cold junction 
compensation shall be achieved in the DCS 

 
c) Thermocouples shall have duplex elements and ungrounded measuring junction. 
 
d) An extension nipple / union / nipple of sufficient length to extend beyond lagging and 

connection head shall be furnished for each thermocouple assembly.  Terminal blocks 
shall be marked with polarity and connectors shall be resistant to heat, vibration and 
galling.  The cap shall provide a weather tight enclosure and a chain shall be provided to 
prevent loss of cap.  The cap shall be made of cast aluminium. 

 
e) RTDs of Duplex type furnished by the Supplier shall be of the three-wire type made with 

100 ohm platinum resistance elements.  They shall be certified to meet the requirements 
of the International Temperature Scale, calibrated to the IEC-751 standard (Alpha = 
0.00385 Ohms/Ohm/°C).The RTDs shall be contained in an insulated material and a 
sheath or sleeve of stainless steel SS-316 and shall be so mounted that they can 
withstand the greatest shocks and vibrations that can be imposed upon them in the 
system piping without deterioration.  Specific information shall be furnished concerning 
type and accuracy of bridge circuits to be used with the RTDs. RTDs shall be directly 
connected to DCS without any transmitters 

 
f) Unless specified otherwise, each temperature element and thermometer shall be 

provided with a 1” socket weld type, 316 stainless steel tapered thermowell suitable for 
the requirements of the given application. Temperature element process connection 
shall be ½ NPTM. 

 
g) Temperature transmitters of SMART type are to be provided for all temperature 

measurements that are used in any CLCS. For thermocouple, cold junction 
compensation shall be implemented within the transmitter. 

 
h) Thermocouples will be of duplex MI type in ISA, K(chromel-Alumel), Platinum-

Rhodium/Platinum with sheath OD 6 mm. RTD will be Duplex, Pt 100 ohm, 3 wire type 
as per DIN standard 43760 or equivalent. Thermo wells will be ASME PTC 19.3 latest 
revision with process connection M 33x2 for threaded connection and flanged 
connection for Air and Gas system & tanks.  

 
i) Thermowell immersion length will generally be between 1/3 and ½ the distance to the 

center of the pipe.  Where thermo wells are installed in lines smaller than 4 inches, the 
piping shall be expanded to 4 inch size to accommodate the thermo well. Thermowell 
shall be drilled from solid bar stock. 

 
j) All thermo well in a high velocity line or duct shall have an ASME PTC 19.3 calculation 

for determination of the wells resonant frequency.  Thermo wells that do not meet the 
acceptance criteria shall be resized or relocated as necessary. 

 
k) Thermocouple extension wire is to be solid, shielded, twisted pairs. 
 
l) If intermediate terminal blocks are required in a thermocouple measuring circuit, they 

need not be the same material as the thermocouple. 
 
m) Dial thermometers shall be bimetallic, minimum 150mm dial, every angle form, 

hermetically sealed with external recalibration adjustment, ¼” OD SS stem, ½” NPT 
connection and SS case. 

 
n) Temperature switches shall be actuated by filled bulb-type elements equipped with 

standard-length armored capillary tubing. All the switches are internally connected and 
brought to the surface with Amphenol male/female connection. 

 
o) Temperature gauges shall have ±1% accuracy and overage protection of 125%. 
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p) Switches shall have the following: 
 

Max. contact rating :  230V AC, 5A 
Repeatability   : ±0.5% FSR 
Contact type  : snap acting 
Over all accuracy 0.1% of calibrated span 
 

q) Protection for gauges fitted in the vibration lines/equipments shall be provided 
 
r) For measurement of pulverizer outlet temperature, tungsten carbide block thermowell  

aborium resistant  shall be used instead of tungsten carbide coated thermowell. And for  
sea water titanium sleeve thermowell or better shall be used  

 
s) Switch differential shall be adjustable. Fan DE/NDE, motor DE/NDE temperature are to  

be fitted with capillary type dial thermometers with standard length. 
 
1.1.3 Flow Instrumentation 
 

a) Flow nozzles will be used for main steam flow, feed-water flow and other critical 
measurements where weld-in construction is required.  Orifice plates will be used for 
other liquid flow measurements where flanged construction is acceptable. Accuracy of 
the measuring orifice plates, nozzles and annubar shall be minimum +-1%.  Ultrasonic 
type flow meter shall be used for cooling water flow application with an accuracy of 
minimum +-0.4% of measured flow or better and haste alloy C wetted part material to be 
used if insertion type is provided. 

 
b) Flow elements will be accompanied by IBR certification. 
 
c) Flow nozzles and orifice plates shall conform to requirements of ASME “Fluid Meters”. 
 
d) Flow nozzles shall be of the weld-in holding ring type ASME long radius, with dual wall 

taps and shall be of stainless steel.  Flow nozzles shall be furnished complete with 
metered runs in accordance with ASME PTC 6.1. Metered pipe run and nozzle shall 
match the pipe material and size that metered section is to be installed in. 

 
e) Orifice plates shall be 316SS, sharp square edge thin plate, and paddle type suitable for 

installation between raised face orifice flanges.  Orifice flanges, gaskets and jacketing 
screws shall be furnished by the Supplier.  Paddle shall be stamped with the orifice ID 
bore diameter on the upstream side.  Orifice flanges will be of the raised face, weld-neck 
type with dual 2 sets of taps as required for redundancy. 

 
f) Beta ratios shall be between 0.3 and 0.7. Flow elements (flow nozzle & orifice) sizing 

shall as per BS-1042/ISO-5167. 
 
g) Differential type flow transmitters shall be supplied with three valve manifolds directly 

mounted to the transmitter for gas applications and five valve manifolds directly mounted 
to the transmitter for steam and liquid applications 

 
h) Differential type flow transmitters shall be electronic, analog 2-wire transmitters with 

isolated 4-20 Ma dc output signals. 
 
i) Square root extraction of the flow signal is performed in the DCS. 
 
j) The flow sight glass shall be of rotary type with tempered glass, carbon steel body and 

bronze wetted parts. 
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k) Variable area flow indicators to be provided at the common outlet header of the identical 
equipment, CW blow-down etc. Carbon steel body with SS 316 float and scale shall be 
provided. Accuracy shall be minimum +-1%.  

 
l) Flow switches to be provided at the common outlet header of the identical equipment. 

Carbon steel body with SS 316 element and contacts shall be provided. 
 
m) Algebric summation of steam flow and water flow shall be mass balanced for calculating 

the system efficiency by providing necessary required flow transmitters and process 
lines 

 
 
n) Accuracy for mass flow shall be 0.15% of measured value for liquid.  
 
o) Accuracy for Vortex flow meter and turbine flow meter shall be 0.5% of full scale range. 

 
1.1.4 Level Instrumentation 
 

a) Differential pressure type level transmitters are electronic, analog 2-wire transmitters 
with isolated 4-20 Ma dc output signals.  Radar and ultrasonic level transmitters will be 
24V DC powered, with isolated 4-20 Ma dc output signals powered from the 
transmitters.  

 
b) Constant head chambers shall be furnished for all differential pressure-type level 

transmitters used with � ressurized vessels.  Reservoir piping connections shall be ½ 
inch outlet and a ½ inch inlet socket-welded type suitable for the pressure and 
temperature encountered. 

 
c) Transparent gauge glasses will be used for low-pressure applications.  Transparent or 

reflex gauges will be used for high-pressure applications.  All gauge glasses will be 
equipped with gauge valves, including a safety ball check. 

 
d) Level switches shall generally be cage float / Displacer type, rated for ANSI B31.1 

requirements. 
 

e) Non contact type level measurement shall be provided for CW sumps and for CW 
make-up applications. 

 
f) Electronic level indicator of discrete type based on electric conductivity of water and 

steam with 50mm gap between successive electrodes in the measuring range shall be 
provided in addition to level transmitter. The vessel holding electrodes shall be IBR 
certified. 

 
1.1.5 Control Valves 
 

a) Control Valves are defined as Pneumatic operated modulating valves. 
 

b) Control valves for regulating service will be pneumatically operated and provided with 
characterized plugs. In general, equal percentage characteristics will be provided for 
throttling service; linear characteristics for pressure reducing applications and quick 
opening characteristics for On/Off service. 

 
c) Control valves will be designed to prevent cavitation, flashing on the downstream side of 

valve or piping. For cavitation /flashing services, valves with anti-cavitation trims will be 
provided. Hardened trim material shall be provided for control valves subjected to DP > 
7 Kg/cm2 and for flashing applications 17 – 4 PH material is recommended. 
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D.  CONTROL BOARD 
  
 I.  Control Desk / Console / Panel Construction 
 
 01.  Applicable for  : Indoor Panel, Desk & console. 
 02. Material of construction  : Cold rolled steel sheet (Metal and plastic - Heat 

resistant, shrinkage free for mosaic tiles). 
03.  Thickness of Sheet : a) 3.2 mm for faces supporting instruments / 

terminals.  
      b) 2 mm for other sides and top. 

04.   Construction         : Welded throughout as per (metallic parts) 
approved National Standards.  

 05.  i) Corners : 7 mm inner radius     
          ii)    Dimensional 
                 Tolerances      : a) In height & length - 3 mm 

     b) In height between adjacent sections - 2 mm. 
     c) Total for a group - 6 mm 

      06. Doors                :     Double, recessed, turned back edges 
            i) Thickness of Sheet  :     2 mm 
           ii)    Hinges          :     Stainless steel 
          iii)    Door latches    :     Three point type 
           iv) Door gaskets    :     Neoprene rubber on fixed frame to result dust 

proof / weatherproof enclosure. 
                  v)   Opening of the doors : Outward 
           vi)    Louvers         :     With removable wire mesh to ensure dust and 

vermin proof. 
 07. Color of interior   :     Glossy white 
 08. Colour external : IS 5 No. 628 (Typical) [To be decided later] 
     09.  Protection of  painting : Plastic peel coating 
      10. Gland plates : Removable 4 mm thick (bottom)  
     11.  Cable entry          :     Bottom 
     12.  Hardware  :  a) Vibration dampeners 
     b) Predrilled base channel ISMC - 100 or 

equivalent for all sides. 
     c)  Stainless steel buff- finished 2 mm thick 

kick plate for all sides. 
     d) Stainless steel scratch strips along desk 

edges fixed with pan-head recessed 
screws. 

     e) Rubber strips to ensure air tightness 
between kick plate and finished floor. 

     f)  Power supply points 5/15 A plug point 
with indication lamp 5 Nos. 

 
 13.    Enclosure Protection  
  Class   :     IP-42 or as per environment condition. 
 14.   Earthing   : 4 per standards  
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 07.   Switch configuration :     Two SPDT 
Lead wires (3+3 Nos.) are to be brought 
externally to the male connector wherein the 
female pug connector will be inserted                                         
to connect the control room cables for easy 
removal & re - calibration 

 08. Switch rating        :     240V, 5A AC/220V, 0.5A DC. 
 09.   Switch type          : Dual Snap acting type contacts, shock and 

vibration proof. 
 10. Adjustability        : a) Set point adjustable over span range. 
    b) Differential adjustable by 10 % of span 

(minimum). 
 11. Terminal Blocks : Suitable for full ring lugs for cable connection. 
 12. Cable Connection    : 3/4" ET compression gland. 

 13. Performance : a) Accuracy of repeatability: ±1.0% of span. 

    b) Accuracy of set point Indication: ±1.5% 
 14. Operating Ambient 
  Temperature : 0 - 50 

O
 C (Maximum Continuous) 

  15.    Enclosure :  IP – 65 (Explosion proof for NEC Class-1, Division 
1 area). 

 16. Accessories  : a)  Snubbers for pulsating fluid application. 
    b) Retention ring and screws for surface 

mounting. 
c) 1/2” NPT 5 Valve SS-316 manifold constructed   

from bar stock 
    d) 3 / 4” Cable gland  
 17. Nameplate : Tag number, service engraved in stainless steel 

tag plate 
 18. Preferred Features   : Free floating bellows attached to high-pressure 

bellows for temperature compensation. 
 19. Remote Seal type for  
  special application : a) Silicone oil / fluorolube filled remote diaphragm 

seal for dirty / viscous / corrosive fluid. 
    b) SS armored capillary at least 3 meters each. 

c) Adapter flanges with nuts, bolts and gaskets 
for instrument and process side 

 
E.    Pressure Gauge and Differential Pressure Gauge 

 01. Type                 :     Bourdon/Bellows/Diaphragm 
 02.    MOC Sensing & Socket :     AISI-316 SS 
 03.    Movement Material             :     AISI-304 SS 
 04.    Case Material        :     Stainless steel casing bayonet type. Enclosure IP-

65. 
 05.    Dial Size            :     Generally 150 mm (100 mm for SWAS gauges) 
 06.    Scale                :     Black lettering on white background in 270 Deg. 

arcs. 
 07. Window : shatterproof toughened glass 
 08.    Range Selection      :   Normal process pressure – 50 ~ 70 % of    range 

(approximately). 
 09.    Over-range Protection : 125% of maximum range by internal stop. External 

stop at zero  
 10.    Adjustment           : Micrometer screw for zero adjustment.  Internal 

micrometer screw for range adjustment. 
 11.    Element Connection   :     Argon welding 
 12.    Process Connection   :     1/2" NPT (M) Bottom connection for local 

mounting, back connection for panel mounting. 

 13.    Performance          : Accuracy of ± 1.0 % of span  or better for 
Pressure gauge 
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    Accuracy of ± 1.6 % of span or better for 
Differential Pressure gauge 

 14.    Operating ambient 
  Temperature :     0 - 50 

O
C 

 15.    Safety Feature       :     Blow out disc. /diaphragm at the back  
 16. Accessories          : a) Snubbers and Glycerin filled for pulsating 

fluid applications and at pump discharge. 
    b) Stainless steel 316 Diaphragm with Teflon 

coated seals for corrosive, viscous and 
solid-bearing or slurry type process fluids.  

    c) 3-Way stainless steel Gauge cock for 
pressure gauges. Process connection ½” 
NPT. 

    d)  5-valve SS316 manifold constructed from 
barstock for differential pressure gauge. 
Process connection ½” NPT. 

    e) Union, nut & tail piece and other Installation 
accessories as required. 

 17.    Applicable standard  :     IS-3624 / 1996  
 18.    Electrical Contact rating   :     240V, 5A AC/ 220V, 0.5A DC (for gauges with 

alarm contact). Number of Contacts:2 SPDT 
 19. Nameplate : Tag number, service engraved in stainless steel 

tag plate 
 
II.    LEVEL 
 
  A.   Radar Level Transmitters  

01. a) Type : 1. Guided wave Radar type transmitter of TDR 
type 2-10 GHz for liquids  

          2. Radar type transmitter of FMCWR type 24-26  
                                                                                             GHz, drop in antenna for coal level  

 b) Probe : Coaxial 
 c) Probe material : SS 316 / SS 316L 
02. calibration range : as per application 
03. Process medium : as per application 
04. Process temperature : as per application 
05. Static Pressure : Capable of working in vacuum also 
06. Power supply : range to be specified by the bid (Loop power  
   available = 24V DC) 
07. Reverse polarity protection : required 
08. Output : 4 to 20mA, 2wire & HART 
09. Accuracy : +.03% of measure distance or +3 mm 
010. Stability : Contractor specify 
011. Communication : Communication / configuration shall be possible 

either through integral key pad and display or 
through hand communicator. If integral key pad is 
not available, one number hand held 
communicator common for all the transmitters 
shall be supplied 

012. Load limitation : max 600 ohm at 24V 
013. Span & zero : adjustable 
014. Flange mounting : yes 
015. Environmental protection : IP 66 or better 
016. Process connection : traditional flange with ¼” – 18 NPT on flange with 

process adapters (Flange & drain vent- 316SST) 
017. Electronic housing : Aluminium alloy 
018. Electrical connection : Preferably ½” – 14 NPT with gland. 
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14. Display : Minimum 4 character display with integral key pad, 
access protected features. 

 15. Diagnostics : Loss of echo alarm   
16. Load impedance : 500 Ώ minimum or as per vendor specification. 
17. Electrical connection : Plug and socket 
18. Accessories : Canopy for protection sunlight and rain 
    Mounting hardware’s and accessories shall be SS 

316 
D.  Level Switch 

 01.   Type                 :  External cage float operated. Magnetically coupled. 
 02.   Float Material      : AISI-316 stainless steel 
 03. Other wetted parts         : AISI-316 stainless steel 
 04.   External Cage        : Carbon steel / Stainless steel as per process 

requirements, welded type / flanged construction. 
Cage pressure rating shall equal or exceed the 
rating of the main vessel. 

 05. External cage        
  mounting : Side – Side with drain valve. 
 06. External cage 
  connection : 25 NB socket weld to vessel or RF flanged. 
 07. Switch housing : Epoxy coated die-cast aluminum alloy with 

neoprene gasket conforming to IP-65. (Explosion 
proof for NEC Class-1, Division 1 area). 

 08. Type of switch  
  Configuration : 2 SPDT (two nos.) Snap acting magnetically 

operated hermetically sealed.  
 09. Contact rating : 5A, 240V/AC, 0.5A, 220V DC 

 10. Accessories : a) Counter flange, nuts & bolts, suitable gasket 
etc.  

b) Steel globe type drain valve. 
c) ¾ “ ET cable gland 
d) Stainless steel alpha-numeric engraved for 

service and tag.  
 11. Preferred feature : Switch operating point marked on cage 
 12. Temperature rating : As per application 
 

E. Conductivity Type Level Switch 
01 Type : Conductivity discrimination. 
03 Mounting : Flanged – on standpipe. 
04 Probe MOC : Stainless steel with high purity ceramic. 
05 Probe rating : > Maximum design pressure of vessel. 
06  Input : four independent channels with selectable 

switching threshold for water conductivity. 
07  Relay Output : Four isolated output relays for HI, LO, HI-HI, LO-

LO. 
08  Contact type & rating : 2SPDT @ 0.5A 220V DC / 5 A 240V AC 
09  Local Display : Colored LEDs for HI, LO, HI-HI, LO-LO. 
    Power & fault. 
10  Power supply : Dual (90-250) V AC, 50 Hz, 1Ph. 
11  Enclosure : IP–65, corrosion resistant & wall mounting type 

(Explosion proof for NEC Class-1, Division-1 
area). 

12  Accessories : Teflon (PTFE) cable having Teflon wrapped 
individual cores and necessary sheathing shall be 
used to connect the probe with electronics 

 13 Test pressure : Two times rated pressure  
 14. Cable connection : ¾” ET Compression gland 
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F.  Capacitance Type Level Switch 

 01 Type : Capacitance type 
 02 Probe : a) Rod or suspended electrode 

b) Rope type probes may be used only where 
required probe length is greater than 3 
meters. 

 03. Probe Mounting : Stainless steel 1 ½” ANSI RF Flange /  ¾ “NPT 
(M) 

 04. Material of construction  : 316 SS 
 05. Insulation : PTFE Part/Full as per service. 

06. Enclosure : Powder/Epoxy coated Die cast Aluminium with 
neoprene gasket conforming to IP-65. (Explosion 
proof for NEC Class-1, Division 1 area). 

 07. Ambient temperature : 0-60 ºC.  
 08. Mounting : On Tap 
 09. Supply voltage : (90-250) V AC, 50 Hz / 18-36 V DC  
 10. Relay output : 2 SPDT @ 0.5 A 220V DC / 5A 240V AC 
 11. Response time : 100 msec or better  
 12. Cable connection : ¾” ET Compression gland 

 13. Accessories : Counter flange, Cable gland, prefab cable and 
stainless steel name plate engraved with alpha-
numeric. 

G.  Level Switch (Ultrasonic Type) 
  
 Ultrasonic type level switch, IP-65 protection; Switch with 2 nos. of SPDT contacts (1 NO 

and 1 NC) rated for 0.2 A, 220 V DC; Accuracy ±0.25%; Resolution 1mm; Repeatability 
±0.1%; Linearity ±1%; Response time 150ms; Beam angle <12º; Auto false echo- 
suppression; Accessories like integral cable between sensor and transmitter unit with 
connectors on both side, gasket and cable gland, digital panel meter, name plate & metal 
tag; the material of accessories will be SS. 

  
H.  Level Switch (Radar Type) 

  
 Radar type level switch, top mounted,  IP-65 protection; Switch  with  2 nos. of  SPDT 

contacts (1 NO and 1 NC) rated for 0.2 A, 220 V DC, Accuracy ±1%;  Resolution 0.04”; 
Repeatability  ±0.04”; Linearity ±0.01%; Beam angle <20º;  Accessories like integral cable 
between sensor and transmitter unit with connectors on both side, gasket and cable 
gland, name plate & metal tag; the material of accessories will be SS. 

 
I.  Conductivity Type Electronic Level Indicator  

 
01 Type : Conductivity discrimination. 
02 No. of Probes : 14, 16 or 32 as per application. 
03 Probe Mounting : Screw type / Flanged – on standpipe. 
04 Probe MOC : Stainless steel with high purity ceramic. 
05 Probe rating : > Maximum design pressure of vessel. 
06  Input : Independent channel with selectable switching 

threshold for water conductivity. 
07  Relay Output : Four isolated output relays for Hi, Lo, Hi-Hi, Lo-Lo. 
08  Contact type & rating : 2 SPDT @ 0.5 A 220V DC / 5A 240V AC 
 
09  Current output : Isolated 4-20 mA DC & HART 
10  Local Display : Red, Green and flashing yellow LED’s for steam, 

water and fault indication respectively. 
11  Remote Display : Red, Green & flashing yellow LEDs for steam, 

Water & Fault indication respectively. 
12  Power supply : Dual (90-250) V AC, 50 Hz, 1Ph. 



 
2 X 660 MW Udangudi Supercritical Thermal Power Project – Stage-1 

Tender Enquiry Document for EPC Contract 

 

    

Spec. No. SE/C/UP/EE/E/OT No. 01/2015-16 FICHTNER INDIA  Vol. II, Section 4 Page : 32 of 65 

Section 4-23 C&I Data Sheet_R0   4.23 C&I Data Sheet 

 

 

    b) Compression fittings/unions 
    c) Flanges etc. (for flanged connections only) 

c) SS 316 forged thermowell as per ASME 
PTC code. 

 08.  Nameplate : Tag number, service engraved in stainless steel 
tag plate 

 09. Static Pressure Limit : As per application.  
 10. Length : As per application 
 

 11.    Limits of error @ 0 Deg Ref.:  For K type + 1 Deg C or 0.4% (Greater Value) 
                                                            For T type + 0.5 Deg C or 0.4% (Greater Value) 

 2.  Resistance Temperature Detector 
 01. Type                : Platinum (Duplex), ungrounded class ‘A’ 
 02.   Resistance          :    100 ohm at 0 

O
C 

 03.   Base                :    Wound on ceramic (anti-inductive) 
 04.   Wiring               :    3 Wire 

05. Protecting Tube  :- 
   i)      O.D. : 8 mm (approx). 
  ii) Material       :    SS-316, Seamless 
  iii) Filling : Magnesium oxide (Purity above 99.4%). 
  iv) Length : As per application 
 06. Response time        : a) 1 to 2 seconds  
 07. Head: 
  i) Type           : IP-65 universal screwed type. (Explosion proof for 

NEC Class-1, Division 1 area)  
  ii) Material        :     Die cast aluminum or better  
  iii)   Terminal blocks : Nickel plated Brass-screw type / silver plated 
  iv) Cable connection : 3/4" ET gland and grommet. 
  v) Others : Terminal head cover with SS chain and suitable 

gasket 
 08. Accessories :  a) Adjustable nipple-union-nipple with 

thermowell connection 
    b) Compression fittings/unions 
    c) Flanges etc. (for flanged connections only) 

d) SS 316 forged thermowell as per ASME 
PTC code. 

 09. Nameplate : Tag number, service engraved in stainless steel 
tag plate 

 10. Standard : Standard DIN 43760 
  

11. Limit of error : @ 0 Deg C       + 0.06 Ohm 
                                                  @ 100 Deg C   + 0.13 Ohm 
                                                 @ 200 Deg C   + 0.20 Ohm 
                                                   @ 300 Deg C   + 0.27 Ohm 
 

 3.  Field Mounted Temperature Transmitters 
 01. Working Principle : Smart  
 02. Type : Two wire 
 03. Input : Universal ( T/C of different types, PT 100 RTD and 

other RTDs) 
 03. Output Signal : Simultaneous transmission of digital and 4-20 mA 

DC signal with HART. 
 04. Signal Processing Circuitry : Microprocessor based Solid State Electronic 
 05. Span and Zero : Adjustable in field, Non-interacting facility for 

elevation and suppression of zero. 
 06. Enclosure Class : IP-65 (Explosion proof for NEC Class-1, Division 1 

area) 
 07. Output Indicator : LCD type 
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 08. Span Adjustability : Yes 
 09. Nameplate : Tag number to be engraved on metallic tag plate 

rigidly fixed to the body. 
 10. Body : Die Cast aluminum 
 11. Operating Voltage : 18-36 V DC 
 12. Load : 600 Ohms at 24V DC (Min.) 
 13. Performance   
  i) Accuracy : 0.2% of span 

  ii) Repeatability : ±0.05% of span 
  iii) Cold Junction  
   Compensation : Built-in 
  iv) Calibration : As per N.I.S.T Monograph 125 for T/C and 

European Curve Alpha = 0.00385 for RTD 
 14. Accessories  : a) Universal mounting bracket suitable for pipe 

and surface mounting. 
    b) Hi-tensile Carbon Steel U-bolts. 
    

  4. Thermo Well 
 
Thermo wells Pipe/equipment mounted temperature test wells of 316 SS with a 
process connection of M33x2 thread or 150 RF flanged and  instrument connection of 
½” NPT (F) in general  or 150  RF flanged..  Accessories like name plate, plug with 
chain, etc. shall be provided. Material of accessories shall be SS. Thermowell shall be 
hex head of barstock assembly.  In case flanged wells are required for any specific 
application, the same shall be supplied as required. The thermo well construction shall 
meet the ANSI 19.3  (latest)  requirements.  Thermo  well  shall  be  designed  such  
that  the  resonant frequency  is  above  the  exciting  frequencies  generated  by  vortex  
shedding  in  the process fluid. All Test thermo well shall have the plug of SS316. 
 
For measurement of pulveriser outlet temperature tungsten carbide block thermowells 
abrasion resistant not tungsten carbide coated thermowell shall be used. Also the 
terminals of Thermocouple shall not be at the top of Mills itself. The thermocouple wires 
are to be laid up to JB through SS tubing of required diameter and the head shall be 
placed nearer to the JB. Compensating cable exposed to atmosphere in the conventional 
method melts away due to high temperature at the top of Mill. 
 

For measurement of sea water temperature SS with titanium sleeve thermo wells or 
better, shall be used. 

 
 5.  Temperature Switch 
 01. Type : Mercury filled-in 
 02. Sensing Element Material  : Bellow / Bourdon AISI SS-316 
 03. Bulb Material : AISI SS-316 
 04. Capillary :  Stainless steel armored 
 05. Movement Material : AISI SS-304  
 06. Case material : Epoxy coated steel plate or die-cast aluminum 

alloy with neoprene gasket and clear glass where 
applicable cover conforming to IP-65. (Explosion 
proof for NEC Class-1, Division 1 area). 

 07. Scale : Black lettering on white background 
 08. Over range Protection : 120 %  
 09. Instrument connection : Bottom  
 10. Switch configuration : Two SPDT 

Lead wires (3+3 Nos.) are to be brought 
externally to the male connector wherein the 
female pug connector will be inserted                                         
to connect the control room cables for easy 
removal & re - calibration 
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 11. Switch rating : 240V, 5A AC/220V, 0.5A DC 
 12. Switch type : Snap acting, shock and vibration-proof. 

 13. Adjustability : a) Internal Set point adjustable over span range 
    b) Differential adjustable by 10% of span 

(minimum) 
 14. Cable connection : 3/4" ET compression gland. 
 15. Compensation : a) Capillary compensation with invar wire 

throughout the capillary length. 
    b) Case compensation 
 16. Performance: 

  i) Scale Accuracy : ±1.0 % of full scale 
  ii) Repeatability : < 0.5 % of full range 
  iii) Response time : Less than 40 seconds with thermowell 
 17. Capillary length    : 5 meters (minimum) for local mounting/15 meters 

for local panel mounting. 
 18. Nameplate : Tag number, service engraved in stainless steel 

tag plate 
19. Accessories : Mounting accessories, 3/4”ETcable gland 

 
6. Temperature Gauge 

 01.    Type                 :     Mercury filled-in remote mounting system 
    Capillary armoured / rigid system type  (backward 

entry / bottom entry) 
 02.    Sensing Element Material :     Bourdon - AISI-316 SS 
 03.    Capillary Armoring  :     Stainless steel flexible 
 04. Movement Material    :     AISI 304 SS / Direct Bourdon tip connection to 

pointer spindle 
 05.    Bulb Diameter and Length   :     As required 
 06.    Bulb Material :     AISI 316 
 07. Capillary : Stainless Steel 
 08.    Thermometer          : M 20 x 1.5 Male adjustable gland on stem to suit 

associated Thermowell 
 09.    Case Material        : Stainless steel bayonet type with clear glass cover 

conforming to IP-65. 
 10. Dial Size            : 150 mm in general (100 mm for SWAS gauges) 
 11.    Scale                : Black lettering on white background in 270 Deg. 

arc. 
 12. Mounting             :     Surface/Panel 
 13. Over range Protection         :    125 % of range or more 
 14.    Instrument connection :    Bottom connection for local mounting and back 

connection for panel mounting. 
 15. Range                :     50% ~ 70% range of operating temperature of 

application approximately. 
 16.    Compensation         :     Case compensation 
 17.    Zero adjuster        :     Micrometer screw adjustable from front. 
 18. Window : Shatterproof toughened glass. 

 19.   Performance          : Accuracy of ± 1 % of full-scale deflection or better. 
 20.   Enclosure Class      : IP-65 
 21.   Capillary           :    5 meters (local)/15.0 meters (local panel) - armored 

stainless steel 
 22.   Preferred Feature    :    Capillary Compensation 
 23.   Accessories         : a) Forged SS 316 thermowell weldable or 

screwed as per ASME PTC code  
b) Installation accessories as required.  

 24. Nameplate : Tag number, service engraved in stainless  
    steel tag plate 
 25. Immersion length : Adjustable up to 300 mm including bulb length or 

as per application 
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08. Response Time        :    less than 5 minutes  
09. Operating Ambient    :    0 - 50 

O
 C 

 Temperature 
10. Ambient Humidity     :    Up to 95% relative humidity 
11. Mounting            :    Panel  
12. Calibration          :  Fully automatic two point, plus Manual intiation on 

demand 
13. Power Supply         :    (90-250) V, 50 Hz, 1 Phase 
14. Alarm Facility       : 2 HI and 2 LO independently adjustable over 

span. ( ZSPDT micro switch) 
15. Accessories          : i) Phenolic tag plate etc. 
 (Preassembled, pre-  ii) Sample conditioning system & filter. 
 wired and pre-tubed  iii) Pressure regulator & flow meter 
 in enclosure)   iv) Automatic calibration kit 

v)  Reagents and consumables 
vi)  Special cables upto transmitter with flexible 

conduit 
vii)  Others as required 

 
9.  Chloride Analyser 

 
i. Type Continuous flow through sample type- 

Microprocessor based 
ii. Analyser power supply  

240V AC, 50 Hz 
iii. Analyser output 

a) 4-20mA DC spare output. 
b) 4-20mA DC isolated output for  
        DCS. 

iv. Accuracy Better than + 5 microgram/litre of full scale.  
v. Sensitivity  0.1 ppm. 
vi.  Range  : Contractor to specify for process requirement &  
     rerangable. 
vi. Annunciation contacts:. 

 
a) Number 2 SPDT 
b) Type Snap action micro switch. 
c) Rating 5A, 240V, AC, 0.2A,220V DC. d)
 Mounting Flush. 

vii. Terminal points All component piped &wired. 
 

 
viii. Accessories a)   Flow regulator. 

  b) Flow gauges. 

  c) Sample rate set valves. 

  d) Other accessories as required to 

   make the system complete 

         
G.   ELECTRICAL SYSTEMS METERS AND ACCESSORIES 

 
A.  Push Button 

 01.  Type : Shrouded square format  
 02. Face Dimension : 32 x 32 mm (maximum) 
 03. Contact Configuration : 2 NO + 2 NC  
 04. Contact Addition : Add-on block up to 4 each with 2 pairs of contacts 
 05. Contact Material : Hard Silver Alloy 
 06. Contact Rating : 500V / 10 A  
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 07. Utilization Category : AC11 / DC11  
 08. Insulation Voltage : 2 KV for 1 minute between terminals and earth 
 09. Mechanical Life : 1 million operations  
 10. Construction : Aluminum shrouding with plastic lens 
 11. Colors : Red, Green, Yellow, Black, etc.  
 12. Connection ; Screw terminals   
 13. Enclosure Class : IP-52 
 14. Legend : Engraving 
 

B. Illuminated Push Button 
  01. Type : Square format 
 02. Face Dimension : 32 x 32 mm  (maximum) 
  03. Contact Configuration : 2 NO + 2 NC (minimum) 
  04. Contact Addition : Add-on-Block up to 4 each with 2 pairs of contacts 
 05. Contact Material :  Hard Silver Alloy 
  06. Contact Rating : 500 V/ 10A  
 07.  Utilization Category : A C11 / DC11  
 08. Insulation Voltage : 2 KV for 1 minute between terminals and earth 
 09. Mechanical Life : 1 Million Operations 
 10. Lamp : LED with built-in resistors as required 
 11. Lamp Rating:-  
  a) Voltage : 240 V AC 
  b) Watt : 2 Watt (approx.) 
 
 12. Lamp and Lens  
  Replacement : From front 
 13. Construction : Transparent Plastic Lens 
 14. Color : Red, Green, Amber, Yellow etc. 
 15. Connection : Screw terminals   
 16. Enclosure Class : IP-52 
 17. Legend : Engraving 
 

C. Selector Switch 
 01. Type : 2/3/4 position stay put type with rotary lever 

actuator. 
 02. Face Dimension : 32 x 32 mm (maximum) 
  03. Contact Configuration : 4 pair of contacts  
 04. Contact Addition : Add-on-Block up to 4 each with 2 pairs of contact 
 05. Contact Material : Hard silver Alloy 
 06. Contact Rating : 500 V / 10 A 
 07. Utilization Category : AC11 / DC11 
 08. Insulation Voltage : 2 KV for 1 minute between terminals and earth 
 09. Mechanical Life : 1 million operation 
 10. Construction : Aluminum shrouding 
 11. Connection : Screw terminals  
 12. Enclosure Class : IP-52 
 

D. Indicating Lamp 
 01. Type : LED with built-in resistor (LED must not glow if the 

voltage is less than 180 V) 
 02. Face Dimension : 32 x 32 mm (maximum) 
 03. Voltage : 230 V, 50 Hz, 1 Phase   
 04. Watt : 2.5 Watt (approximate) 
 05. Lamp and Lens  
  Replacement : From front  
 06. Construction : Transparent Plastic lens 
 07. Color : Red, Green, Amber, Yellow etc. 
 08. Connection : Screw terminals 
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 09. Legend : Engraving 
 

E.  Indicating Meters (A.C) 
 01. Type : Rectifier type taut band  
 02. Face Dimension : 96 x 96 mm  
 03. Scale : Radial arc of 240 Deg. 
 04. Accuracy : 1.5% of full scale.   

    ±0.5 Hz for frequency meter 

 05. Input : 0-1/0-5A for current measurement, 0-240V, 50 ± 
2.5 Hz for voltage measurement 

 06. Zero Adjustment : Screw on meter face 
 07. Enclosure : Shielded Case IP-52 
 08. Mounting : Flush Panel 
 09. End Scale Suppression : 6 times the measuring range only for motor 

ammeters 
  

F. Indicating Meters (D.C) 
 01. Type : Taut band moving coil 
 02. Face Dimension : 96 x 96 mm  
 03. Scale : Radial arc of 240 Deg. 
 04. Accuracy : 1.5% of full scale 
 05. Input : 0-75 mV for current measurement. Direct reading 

for voltage measurement. 
 06. Zero Adjustment : Screw on meter face 
 07. Enclosure : Shielded case IP-52 
 08. Mounting : Flush Panel 
 09. End Scale Suppression : 2 times the measuring range only for motor 

ammeters. 
G. Auxiliary Relay 

 01. Type : Plug-in type with base/DIN rail Mounted 
 02. Coil voltage : 230 V, 50 Hz, 1 Phase  
 03. Contact Configuration : 2 NO & 2 NC (Minimum), additional contacts as 

per requirement 
 04. Contact rating : 250V/5A (A.C/D.C.) 
 05. Operating range : 80 to 110% of rated voltage 
 06. Insulation : 2 KV for 1 minute between terminals & earth. 
 07. Mechanical life : 20 million operations 
 08. Enclosure  : Transparent cover 
 09. Connection : Screw terminals.  
 10. Mounting : Projection mounting inside panel /DIN rail 

mounting 
 

H. Coupling Relay 
 01.  Type : Miniature plug-in type/ DIN rail Mounting 
 02. Coil voltage : 24 V D.C. / 48V DC 
 03. Contact : 2 NO & 2 NC (Minimum)-Additional contact as per 

requirement 
 04. Contact rating : 250 V/5A (A.C)/220V/2A (D.C) 
 05. Operating range : 70 to 110% of rated voltage. 
 06.  Insulation : 2 KV for 1 minute between terminal & earth. 
 07. Mechanical life : 20 million operations 
 08. Coil protection : Diode 
 09. Indication : Coil on LED 
 10. Enclosure : Transparent cover 
 11. Connection : Screw terminals.  
 12. Mounting  : Projection mounting inside panel / DIN rail 

mounting 
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I. Distribution Boards 
01. Type : Fixed, Modular. 
02. Power distribution : Through MCCB 

 02. Enclosure : Sheet Steel, IP54 
 03. Mounting : Free standing  
   (Can be attended from both front & back) 

J. Electrical Junction Box 
 01. Type of Enclosure    : Dust tight, Weatherproof and Waterproof, generally 

conforming to IP 65. 
 02. Material             : 16 SWG sheet steel hot-dip galvanized / Cast 

aluminum LM6. 
 03. Type of Cover        : Solid unhinged with retention chain 
 04.    Number of Paint      : One base + two finish coatings of anti corrosive 

epoxy 
 05. Mounting             : Surface 
 06.    Cable Entry          : Conduit Knockout/Threaded Hub 
 07.    Gasket               : Neoprene 
 08. Grounding            : Brass earth lug with green screw head 
    External-2 Nos, Internal-1no.M6. 
 09. Number of Drain  
  Holes  : Two at bottom capped. 
 10. Tag Plate : a) JB Number 
    b) Cable Numbers on top 
    c) Cable numbers with ferrules (side) 
 11. Accessories : a) Rail mounted Terminal blocks with makers 
    b) Cable gland 

K. Cable Gland 
 01. Type : Double compression 
 02. Entry Thread : ET 
 03. Material : Brass 
 04. Finish : Cadmium Plated. 
 05. Protection : IP – 54 or better 
 06. Accessories :  Neoprene gasket, locknuts, reducers etc.  
 

L. Cable Tray 
01. Material : Mild steel 
02. Thickness : not less than 2.5 mm 
03. Finish : Hot dip galvanized 
04. Perforation : As per MFR standard. 
05. Cover : Suitable for tray 

 
M.  Digital Display Unit 

To display the digital value of any analog process parameter with sign and decimal 
point of any analog  input assigned though  operator.  Accuracy shall be 0.25%  of 
reading; type of display – LED; Seven segment or dot matrix as option; five digits, 
sign and decimal point; R a n g e  &  o f f s e t  –  p r o g r a m m a b l e  o r  configurabledigit 
size shall be minimum of 50mm; colour of display shall be Red or Green; enclosure 
shall be IP32 or equal; all DDUs shall be mounted on the Unit Control Panel. The DDUs 
common for both Units shall be mounted in the Center of Control room with suitable 
arrangement. Which will be decided during detail engineering 
 

N.  Hybrid Recorders 
 
Microprocessor  based  Chartless  Hybrid  Recorder  with  an  accuracy  of  ±0.2%; 
response time of 0.5sec (for 10% to 100% change); data storage in Hard disk – Hard disk  
shall  have  a  capacity  to  store  data  of  all  points,  at  an  average  interval  of 30 secs 
(settable), for one week. data retrieval through USB port or  RS232/485/ethernet  with 
associated software (to be loaded in the PC); Alarms for each Channel; no. of Channels 
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    Thickness as per IS-1554Part-I 1976 
13. Rip Cord : Yes 

14. Temperature Range : Up to 85 °C 
15. Insulation at 20

0
 C : 100 MOhms / Km [Min] 

16. Capacitance at 800 Hz : 70 nf / km [Typical] 
17. Codes & Standards : a) IEC 332-1 
    b) ANSI MC 96.1 
    c) IS-8784-1987 
18. Tests : a)  Oxygen Index: Min.29 at room temp. 

(ASTM-D-2863) 
a) Acid Gas Gen.: Max.20% by weight as 

per IEC 754 Part-I 
b) Temp Index : Min 250 DEG C at 

21Oxy. Ind. (ASTM-D-2863) 
c) Smoke Density Rating: Max.60% 

(ASTM-D-2843). 
d)  Flammability Test : as per IEC 332 

Part-I 
e) Swedish Chimney Test-S-424-1475 
f) Insulation Test Core to core :1.0 KV 

r.m.s for1 Min 
g) Insulation Test Core to armour :1.0 KV 

r.m.s for1 Min 
h) Insulation Resistance 100 M Ohm / Km 

Min 
i) Type test for material 

 
 

2.  Instrumentation Pair Signal Cable 
01. Conductor type : Stranded (7) annealed tinned copper 
02. Conductor size : 0.5 Sq.mm  
03. Resistance : 39 Ohms / Km (max.) at 20 

O
C 

04. Conductor Insulation : HRPVC Type-C (IS-5831,1984)  0.6 mm thick 
05. Voltage grade : 600V (peak value.)  
06. Twisting : Twin twisted with lay of 75 mm 
07. Twisting Direction : All pairs in the same direction. Lapped to form 

bunch with mylar tape. 
08. Individual Pair &  
 Overall Shield : Aluminium myler tape with a thickness of 

2.35MIL and 25% overlapped edges. 
09. Drain wire : Annealed Tinned copper wire, Stranded. Size 0.5 

Sq. mm. (No. of strands / size:-  7 / 0.3mm) 
10. Inner Sheath : Extruded FRLS PVC 
   Type ST2 of IS-5831,1984  
   Thickness as per IS-1554   Part-I 1976 
11. Armoring : G.I. Wire/Strip as per IS-3975 
12. Outer Sheath : Extruded FRLS PVC (anti rodent, anti termite & 

moisture resistant properties) 
   Type ST2 of IS-5831, 1984  
   Thickness as per IS-1554, Part-I 1976 
13. Rip Cord : Yes 
14. Temperature Range : 85 

O
C 

15. Insulation at 20 Deg.C : 100 MOhms/Km [Min] 
16. Capacitance at 800 Hz : 70 nf/km [Typical] 
17. Codes & Standards : a) IPCEA-S-61-402 

b) IEC 332-1 
c) ASTM-B-33 
d) IS-8130-1984 
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18. Tests : a)  Oxygen Index: Min.29 at room temp. 
(ASTM-D-2863) 

   b) Acid Gas Gen.: Max.20% by weight as per 
IEC 754 Part-I 

c) Temp Index: Min 250 
O
 C at 21Oxy. Ind. 

(ASTM-D-2863) 
d) Smoke Density Rating: Max.60% (ASTM-D-

2843). 
e) Flammability Test: as per IEC 332 Part-I 
f) Swedish Chimney Test-S-424-1475 
g) Insulation Test Core to core: 1.0 KV r.m.s 

for1 Min 
h) Insulation Test Core to armour: 1.0 KV 

r.m.s for1 Min 
i) Insulation Resistance 100 M Ohm / Km Min 
j) Type test for material  
k)     Fire resistance test to IS 5831 for 20 Minute 

CPVC insulation & sheath of electrical 
cable. 

l)     Rodent & termise proof  
m)   Thermal Stability of 200 OYC to IEC 54o for 

100 Nos. 
 
3.  Fiber Optic Cable 

 
A Fiber: 

1 Type Multile  single  mode/Multi-Mode  Fiber  to avoid 
usage of any repeaters. 

2 Core Diameter 62.5 ± 3 microns 

3 Cladding Diameter 125 ± 2 microns 

4 Fiber Proof test As per Manufacturer‟s standard 

5 Coating Diameter As per Manufacturer‟s standard 

6 Number of Fibers/core Four  OR  Six  (Colour  Coded)  with  min. 
100% spare core (Fibers) 

7 Standard As per Manufacturer‟s standard 

   

B Numerical Aperture 0.275 

   

C Bandwidth & Attenuation: 

1 Bandwidth @ 850 nm 160 MHz-Km min 

2 Attenuation @ 850 nm 4.0 dB/Km max 

D Cable Construction: Optic Fibre cable shall be galvanised 
corrugated steel taped armoured, fully water blocked with central 
dielectric material 

1 Outer Colour Black 

2 Outer Jacket Polyethylene  1.0  to  1.5mm  thick,  Flame 
retardant & UV resistant. 

3 Inner Jacket Core-locked flame retardant polyethylene 

4 Filler / Strength member As per Manufacturer‟s standard 

5 Central Strength member Glass reinforced plastic (GRP) and Buckle 
resistant 
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1.3.0 Process Impulse Lines /Tubes & Fittings 
 

Impulse lines for instruments shall be ½” OD tubing of SS316 material according to ASTM  
A-269. All fittings to be used for tubing shall also be SS316, double compression type of 
standard make. Impulse pipes for high pressure applications shall be used with material and 
rating as same as that of the process line. Size and thickness of piping/tubing shall be suitable 
for the design pressure and temperature conditions as per ANSI16.11. Compression tube 
fittings are used in low pressure process systems.  Socket weld tube fittings shall be used in 
high pressure process systems 

 
For impulse pipes/tubes and fittings, IBR certificate shall be provided as applicable. The 
bidder shall provide thermal insulation (preferably mineral wool) for sampling pipes for the 
purpose of personnel protection so that temperature outside the insulation is 60 deg. C. 
Tubing shall be complete with union connections and end fittings at supply and receiving ends. 
Nipple shall be provided for root valves size more than ½” and the nipple size shall be same 
as the root valve size. Reducer / adapter shall be provided to suit instrument connection, 
where nipple, root valve size is more than ½”. Bulk head fitting socket welded type to be 
provided at instrument rack/enclosure.  

 
Impulse  pipes,  fittings  and  air  supply  and  signal piping/tubing shall be supplied for all the  
instruments under  the  scope  of this  specification.  Instrument piping shall be designed for 
maximum design pressure and temperature of the process. Pressure measurement 
connection shall be ½’’ or 12mm pipe depending on the temperature and pressure conditions 
of the fluid. Instrument on Vacuum system at CEP inlet should have vent lines connected to 
high point in the condenser. Instrument air tubing shall be SS. 

 
Minimum bending radius of instrument sensing line is 3 times the tube diameter. Independent 
impulse lines shall be installed between the flow elements and the transmitter  in case of 
dual/triple redundant 

 
Instrument sensing lines are sloped in their horizontal runs, a minimum of ½” per foot.  In 
general, liquid and steam lines slope from their process tap connection down to the 
instrument.  In general, gas and non-condensing vapor lines slope from their process tap 
connection up to the instrument. 

 
Instrument sensing lines shall be routed as directly as practicable from the process root valve 
to the instrument.  The length of instrument tubing from the root valve to the instrument shall 
be limited to maximum of 12 meters for compressible fluids and 15 meters for non-
compressible fluids. Wherever it is not possible to access the main root valve a additional root 
valve shall be provided near to the instrument.  

 
Instrument sensing lines shall be grouped together as much as possible to benefit from the 
use of common support members and to present a finished installation that is routed in a neat 
and orderly manner.  

 
The maximum process temperature for all transmitters shall be limited to 80°C.  To dissipate 
the excess heat, a minimum of 1 meter of tubing for each 30°C of excess heat shall be 
installed to isolate the process media from the instrument.  An additional isolation valve shall 
be used at the instrument for isolation on those instruments without valve manifolds 

 
Funnel with drain header shall be provided in the racks for blowing/draining out the process 
fluid in the impulse tubings. The size of the drain header shall be 1”. When instruments are 
mounted local to the tapping point and are not mounted in the rack, or panel or enclosure, the 
drains shall be connected to the nearest floor level or plant drain. 
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 The erection hardware shall meet the following specifications:- 
 

 Item   Specification 
 
a) Impulse Piping 
 
i) High pressure and high Seamless Alloy Steel 
 temperature services Piping to ASTM A335 
 (Medium: Steam & Water GR.P22 (schedule 160 
 and furnace region) for high pressure & high 
  temperature) 
 
ii) Low pressure and low Seamless   carbon   steel 
 temperature services piping to ASTM A106 
 Gr.B (Medium: Steam & 
 Water) 
 
iv) Steam and Water Seamless  stainless  steel 
 Analysis system piping to ASTM A312 
  Gr. TP-321 
 
v) Seamless copper tubing ASTM B-75 
 
b) Fittings 
 
i) Material for socket ASTM A105 
 weld fittings ASTM A182 Gr. F22 
  6000/3000 lbs 
 
ii) Dimensions of fittings ANSI B16.11 
 
iii) Fittings for steam and ASTM A182 Gr. F-321 
 water analysis 

 
1.4.0 Instrument Valves and Manifolds 
 

Bidder shall supply instrument valves (miniature type) and valve manifolds as per the 
Instrument Installation / Mounting diagrams. 
 
Body material and rating shall be SS316 whichever is better and shall be forged type. Valve 
trim material shall be SS316. 
 
Double root valve shall be provided under the conditions of pressure > = 40bar. 

 
a) Valves 
 
i) 3-way valves SS body/Forged CS body stellited internals and  
  SW ends as per requirement for 2500 lb/600 lb 

ASA ratings.  
 
ii) 3-valve/5- valve manifolds FAS body/FCS body 316SS stellited internals  
  with NPT(F) SCRD ends for 2500 lb/1500 lb/600  
   lb ASA ratings.  
 
iii) 2-valve manifolds FCS body, 316SS stellited internals, NPT 
  (F) SCRD ends. 
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b) Isolation and drain valves Globe valves with  FAS body/FCS   body, 316SS 
stellited internals,    SW ends for 2500 lb/1500 lb/ 
600 lb ASA ratings. 

 
c) Condensation vessels FAS/FCS body with  NPT (F) SCRD connection 

and    vent    plugs    for 2500/600 lb ASA ratings. 
 
d) Dust separating chambers ERW carbon steel pipe to IS-1239 Heavy Class 
 
e) Racks and Associated  
 Equipment ANSI C83.9-1972 
 
f) Code for pressure piping, ANSI B-31.1 
 welding and Hydrostatic testing  
 
g) Flexible conduits with fittings Lead     coated, paper insulated,  heat  resistant  
  flexible metallic  conduits  with necessary fittings 

 
1.5.0 Instrument Support / Structural Steel 
 

Bidder shall supply instrument stands (stanchions) and other structural steel material required 
for supporting the Junction boxes, cable trays, impulse lines and instruments. 

 
All field mounted instrument tubing shall be supported with steel angles/channels of a 
minimum 1/8" thickness fabricated to present a neat appearance. Sharp corners in the 
support material to be avoided 

 
1.6.0 Transmitter Enclosures 

 
a) Transmitter Enclosures shall be free standing, enclosed type offering protection  against  

dust,  moisture  and  vermin.  Enclosures shall  be suitable for outdoor installations, in 
Udangudi Supercritical Thermal Power Project.  

 
b)  The  enclosures  shall  comprise  of  rigid  welded  structural  frames  enclosed with cold 

rolled sheet steel of thickness not less than 3 mm.  
 
c) Instrument   piping   inside   the   enclosure   shall   conform   to   the specification and in 

line with typical installation drawings enclosed with the specification. 
 
d) Blow down header shall be provided inside the enclosure as called for. 
 
e) Bulkhead connection shall be provided to receive and terminate the impulse pipes from 

root valves.  
 
f)  Instrument tubing, fittings and isolation, drain valves shall be to ANSI  code for pressure 

piping. Piping/tubing shall be subjects to hydrostatic tests at 1.5 times maximum system 
pressure.  

 
g)  Support angles shall be provided for valve manifolds, wiring trays etc.  Enclosures  shall  

be  complete  with  necessary  bulk  head  fittings, junction boxes, drain header and other 
accessories as needed on the basis of approved hook up drawings. 

 
h)  Sufficient spacing among adjacent transmitters shall be maintained to offer easy 

accessibility and operational convenience. The enclosure shall be designed with sizes to 
suit the grouping and to completely  include all the hardware for hooking up the 
transmitters to the process  on the basis of approved installation diagrams. A maximum of 
five (5)  transmitters are envisaged to be grouped in one enclosure.   
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i) Hydrostatic tests for piping/tubing and functional checks for correct wiring shall be carried 
out. 

 
j)  The doors shall be the three-point locking type constructed of not less than 10 gauge 

steel. Doors shall have concealed quick removal type pinned hinges and locking handles. 
Doors locks shall accept the same key. Module assemblies shall be fabricated by bolting 
together two or more modules to form one continuous rigid structure. End covers shall 
then be added to complete the end closure. Gaskets shall be used between  all  mating  
sections  to  achieve  NEMA  type-12  dust  proof enclosure rating for the modules and a 
NEMA type-4 water proof and dust  tight  rating  on  the  terminal  boxes.  All  enclosures  
shall  have access doors on front and backsides.  

 
k)  The quality of the  erection  hardware/equipment  used  for  complete  instrumentation and 

control equipment shall meet all the requirements indicated in the other clauses.  
 

1.7.0 Mountings for Vibration Transducers 
 
 Vibration transducer mounting design and location shall be acceptable to the  Owner and to 

the vibration transducer manufacturer and shall be installed in  accordance with API 670. The 
Bidder shall provide drawings to the vibration  monitoring system supplier to indicate the 
arrangement and dimensions of  bearing  housings,  shaft  supports,  reinforcing  struts,  ribs,  
and  adjacent  structures. These drawings shall be in sufficient detail to allow the vibration  
monitoring system supplier to select and locate the vibration transducers. 

 
1.8.0 Junction Boxes  
 

Bidder shall supply junction boxes wherever required. These shall be of Industrial grade Fibre 
glass Reinforced Polyester (FRP) to weather proof, with cable entering on bottom and side 
entry shall be provided. 
 
These boxes shall have terminals suitable for min 2.5 mm² cable termination (klip on) 
mounted on rails. 30% spare terminals shall be supplied in each junction box. 
 
Junction box shall be provided with double compression glands. 
 
Telephone socket shall be provided in junction boxes. Each junction box shall have a 
minimum of 20% or 2 nos., whichever is more, spare entry duly provided with plugs (weather 
proof/explosion proof, as applicable). Protection class shall be IP-65 minimum for JB and 
enclosures. 
 
In general junction boxes shall   be   designed   in accordance  with NEC, Article 370,   
paragraphs 18, 19    and 20    or equivalent standards. Junction boxes for use in  outdoor or 
damp locations  shall be     galvanized malleable   iron   or   steel  coated inside and outside.  
The enclosure shall  conform  to  NEMA-4  with  hinged door lockable type.  Conduit  and  
cable  shall  enter the lower portion of  the box in such a manner  that all terminals strips are  
above     conduit entry points. 

 
2.0.0 ERECTION SERVICES  

 
2.1.0 Instrument Air Supply System 
 

Dry instrument air shall be distributed to various equipments of I&C system like control valves, 
Analyzer purging, pneumatic On-Off dampers. The Bidder shall supply total Instrument air 
requirement Calculations, and design of Air compressor system along with the bid. On 
collection of water in the drains of instrument air lines, mechanical automatic drains and 
periodically solenoid operated drains ( with electronic timer - 15m, 30m, 60m and 2 Hours &  
Timing adjustable) are to be provided. 
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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 2.5 mm for load bearing sections (Mounted with instruments) 
                                         1.6 mm for doors and Not less than 2.0 mm for others 
Gland plate thickness: 3.0mm 
Base channel: ISMC 100 with anti-vibration mounting & foundation bolts. 

 
3.1.5 The panel shall be provided with 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.  

 
[[[[[[[[[[[[[[[[[[[[[[[[[[[ 
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. 

 

 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 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 50 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 
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. 
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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. 

 
 

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.  
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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. 

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 
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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 
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 2.5 mm 

OTHER  2.5 mm 

DOOR  2.5 mm 

OTHER   Load bearing sheet front shall have 2.5mm thickness  

TECHNICAL 

INPUT POWER SUPPLY *  

 
(ANY OTHER POWER REQUIREMENT 
 TO BE DERIVED FROM THIS SUPPLY ONLY) 

 240V 50 Hz AC      220V DC         

 415V 3 PHASE 3W    415V 3 PHASE 4W  

 

 NO. OF FEEDERS  ONE     TWO    

 
STARTER WITH MCC 

(CHECK WITH MAUX/ELEC) 
 REQUIRED   NOT REQUIRED   

 

 IPR POSITION  
 MCC     RELAY PANEL  

 CONTACT RATING OF RELAY 
 5 Amp, 230 V AC   0.25 Amp, 220V DC  

 CONTROL SUPPLY 

  110V AC       220V AC   

 220V DC   Other. 

(As per requirement) 

 

 
ALARM ANNUNCIATOR WINDOW  

(EXCLUDING SPARES) 
 ______NOS. (AS REQUIRED) 

 

 
TEMP SCANNER   

(IF REQUIRED –NO. OF CHANNELS TO BE 
  SPECIFIED UNDER SEC-C ) 

 

 REQUIRED   NOT REQUIRED   

 

 PAINT TYPE 
 EPOXY  

 MIMIC (TYPE OF MIMIC- MATERAIL, THICKNESS
TO BE SPECIFIED DURING DETAILED ENGG. ) 

 REQUIRED   NOT REQUIRED    

 PANEL COLOUR (EXTERNAL) 

  LIGHT GREY (Shade  631 IS-5) 

 OPALINE GREEN (Shade 275) 

 RAL 7032/RAL7035 (This shall be decided by 
BHEL during detailed engg.) 

 

 FINISH (EXTERNAL) 
 MATT   

   GLOSSY    SEMI GLOSSY 

 

 PANEL COLOUR (INTERNAL) 

   WHITE   CREAM   

  OFF WHITE  

 GLOSSY WHITE TWO COATS/ RAL 7035 WITH 
FIRE RESISTANT PAINT (This shall be decided by 
BHEL during detailed engg.) 

 

 FINISH (INTERNAL) 
   MATT   

   GLOSSY     SEMI GLOSSY 
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 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.) …………………..(Vendor to specify )  

 PANEL TYPE 
  PRESSURISED    UNPRESSURISED   

As per Requirement 

 

 CABLE GLAND    DOUBLE COMPRESSION    

 AMMETER (TYPE OF INPUT, IF REQUIRED)  1  Amp CT                      4-20 mA  

 SCOPE OF SUPERVISION FOR  
ERECTION & COMMISSIONING 

 APPLICABLE                    NA  

   

 PREPARED BY CHECKED BY APPROVED BY COMPANY SEAL 

NAME                    NAME: 

DESIGNATION 
 

        
           

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   

 CONTACT  RATING OF RELAY 

  

 TEMP SCANNER 

  

 CONTROL SUPPLY 

  

 
ALARM ANNUNCIATOR WINDOW  

(EXCLUDING SPARES) 
 

 

 PAINT TYPE 
  

 PANEL COLOUR (EXTERNAL) 
  

 FINISH (EXTERNAL) 

  

 

TYPE OF MIMIC  

MATERIAL OF MIMC 

THICKNESS OF MIMIC 

 

  

 PANEL COLOUR (INTERNAL) 

  

 FINISH (INTERNAL) 
 

 

 CLASS OF PROTECTION   

 CONTROL HARDWARE   

 FOUNDATION ARRANGEMENT   

 WEIGHT OF PANEL (Kg.)   
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 PANEL TYPE   

 CABLE GLAND   

 AMMETER (TYPE OF INPUT)   

 SCOPE OF SUPERVISION   

 PREPARED BY CHECKED BY APPROVED BY COMPANY SEAL 

NAME    NAME: 

SIGNATURE 
 
 

  SIGNATURE: 

DATE 
   
        

              DATE: 
 



 
 
 

 

2X660 MW TANGEDCO UDANGUDI STAGE-I STPP 

 
 
 

 

 
SPECIFIC TECHNICAL REQUIREMENTS (C&I) 

NATURAL DRAUGHT COOLING TOWER 
 

 

 
` 

 

 
 
 
 
 
 
 

 
 
 

MOTORISED VALVE ACTUATOR 
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GENERAL* 

* PROJECT 2 X 660 MW UDANGUDI TPP 
 
  

OFFER REFERENCE   

* TAG NO. SERVICE   

* DUTY  ON / OFF                           INCHING   

* LINE SIZE (inlet/outlet): MATERIAL   

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

 

* OPENING / CLOSING TIME   

* WORKING PRESSURE   

AMBIENT CONDITION 

SHALL BE SUITABLE FOR CONTINUOUS OPERATION UNDER AN 
AMBIENT TEMP. OF -20 to70  DEG C AND RELATIVE HUMIDITY OF 
0-95%IN HOT HUMID AND TROPICAL ATMOSPHERE AND  HIGHLY 
POLLUTED AT PLACES OF COAL DUST AND FLY DUST 

 

 VALVE SEAT TEST PRESS BIDDER TO SPECIFY  

 REQUIRED VALVE TORQUE BIDDER TO SPECIFY  

 ACTUATOR RATED TORQUE BIDDER TO SPECIFY  

CONSTRUCTION 
AND SIZING 

CONSTRUCTION 
TOTALLY ENCLOSED, WEATHER PROOF,DUST TIGHT SUITABLE 
FOR OUTDOOR USE WITHOUT CANOPY, NEMA6/IP:68 

 

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

BEARINGS DOUBLE SHIELDED, GREASE LUBRICATED ANTI-FRICTION.  

GEAR TRAIN FOR  
LIMIT SWITCH/TORQUE SWITCH 
OPERATION 

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

 

SIZING 

OPEN/CLOSE AT RATED SPEED AGAINST DESIGNED 
DIFFERENTIAL PRESSURE AT 90% OF RATED VOLTAGE.  FOR 
ISOLATING SERVICE THREE SUCCESSIVE OPEN-CLOSE 
OPERATIONS OR 15 MINS. WHICHEVER IS HIGHER. FOR INCHING 
SERVICE - 150 STARTS/HR MINIMUM. 

 

HANDWHEEL 

* REQUIRED  YES   NO  

* ORIENTATION  TOP MOUNTED  SIDE MOUNTED  

*TO DISENGAGE AUTOMATICALLY DURING MOTOR OPERATION.  

ELECTRIC         
ACTUATOR 
 
 
 

ACTUATOR MAKE/MODEL BIDDER TO SPECIFY  

MOTOR MAKE / MODEL / TYPE / RATING 
(KW) 

BIDDER TO SPECIFY  

@ MOTOR TYPE 
SQUIRREL CAGE INDUCTION MOTOR, STARTING CURRENT 
LIMITED TO SIX TIMES THE RATED CURRENT-INCLUSIVE OF I.S. 
TOLERANCE 

 

ACTUATOR APPLICABLE WIRING 
DIAGRAM 

 ENCLOSED (BIDDER TO CONFIRM) 
A:  DRG. NO. 3-V-MISC-24227 R00 
B: DRG. NO. 3-V-MISC-24550 R00 
C:  DRG. NO. 3-V-MISC-24283 R00 
D:  DRG. NO. 4-V-MISC-90271 R11 
E:  For Thyristor based Integral starter, Bidder/Vendor to furnish 
wiring diagram 

 
 
 
 
 

COLOUR SHADE  BLUE (RAL 5012)  SIEMENES GRAY RAL 7030  

PAINT TYPE (## Refer Notes)  ENAMEL                EPOXY          …….  

SHAFT RPM BIDDER TO SPECIFY  

OLR SET VALUE BIDDER TO SPECIFY  

@ STARTING / FULL LOAD CURRENT BIDDER TO SPECIFY  

NO. OF REV FOR FULL TRAVEL BIDDER TO SPECIFY  

@ PWR SUPP TO MTR / STARTER 415V +/- 10%, 3 Phase, 3 Wire 50HZ +/-5%  

@ CONTROL VOLTAGE REQUIREMENT 
TO BE DERIVED FROM THE POWER SUPPLY TO THE STARTER  
 230 V  110 V 
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@ ENCLOSURE CLASS OF MOTOR  IP 68      FLAME PROOF       

@ INSULATION CLASS  CLASS-F TEMP. RISE LIMITED TO CLASS-B  

@ WINDING TEMP PROTECTION 
 THERMOSTAT (3 Nos.,1 IN EACH PHASE) 
 --------------------------------------------------------- 

 

SINGLE PHASE / WRONG PHASE 
SEQUENCE PROTECTION 

REQUIRED  

INTEGRAL  
STARTER 

INTEGRAL STARTER  REQUIRED             NOT REQUIRED  

TYPE OF SWITCHING DEVICE  CONTACTORS(Reversing type)             THYRISTORS  

TYPE  CONVENTIONAL  SMART (NON-INTRUSIVE)  

IF SMART  
 

 a) SERIAL LINK INTERFACE  INTEGRAL                           FIELD MOUNTED 

 b) SERIAL LINK PROTOCOL 
 FOUNDATION FIELD-BUS  PROFI-BUS  
 DEVICE NET             ………… 

 

 c) SERIAL LINK MEDIA  
 TWISTED PAIR Cu-CBL     CO-AXIAL Cu-CBL 
 OFC 

 

 d) HAND HELD PROGRAMMER  REQUIRED     NOT REQUIRED  

    e) TYPE OF HAND HELD     
PROGRAMMER 

 BLUETOOTH        INFRARED    ..............  

 f) MASTER STATION  REQUIRED     NOT REQUIRED  

 g) MASTER STN INTRFACE WITH DCS  MODBUS     TCP/IP  

     h) DETAILS OF SPECIAL CABLE  ENCLOSED     NOT REQUIRED  

STEP DOWN CONT.  TRANSFORMER  REQUIRED             

OPEN-STOP-CLOSE PB(running open/close 
LED) THREE POSITION SELECTOR 
SWITCH 

 REQUIRED              NOT REQUIRED  

INDICATING LAMPS REQUIRED              NOT REQUIRED  

LOCAL-OFF- REMOTE S/S(THREE 
POSITION SELECTOR SWITCH) 

REQUIRED              NOT REQUIRED  

STATUS CONTACTS FOR MONITORING  REQUIRED              NOT REQUIRED  

INTEGRAL STARTER DISTURBED SIGNAL 

REQUIRED (MOTOR THERMOSTAT TRIPO/L RELAY OPERATED, 
CONT. /POWER SUPPLY FAILED, S/S IN LOCAL/REMOTE/OFF 
MODE, TORQUE SWITCH OPEN/CLOSE CUT OFF/STOP PB OPTD.)
  

 

INTERPOSING 
RELAY/OPTO 
COUPLER 
(Applicable for 
integral Starter) 

TYPE OF ISOLATING DEVICE 
INTERPOSING RELAY     OPTO COUPLER 
 EITHER 

 

QUANTITY  2 NOs.              3 NOs.  

DRIVING VOLTAGE  20.5 – 24V DC  _____________V DC  

DRIVING CURRENT  125mA  MAX  _____________mA  MAX  

LOAD RESISTANCE 
 > 192 ohms - <25 k  ohms   
 > _______ohms - < __________ohms   

 

TORQUE 
SWITCH 
(Not Applicable 
for Smart 
Actuator) 
($$ Refer 
Notes) 

MFR & MODEL NO. BIDDER TO SPECIFY  

OPEN / CLOSE 1 No.   2Nos.     /     1 No.    2Nos  

CONTACT TYPE 2 NO  +  2 NC  

RATING 10A 240V AC AND 0.5A 220V DC  

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

ACCURACY +3% OF SET VALUE  

LIMIT SWITCH 
(Not Applicable 
for Smart 
Actuator) ($$ 
Refer Notes) 

MFR & MODEL NO. BIDDER TO SPECIFY  

OPEN : INT : CLOSE 2 Nos. 2 nos(adj) 
1 No. 
2Nos. 

 

CONTACT TYPE 2 NO  +  2 NC  

RATING (AC / DC) 10A 240V AC AND 0.5A 220V DC  
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POSITION  
TRANSMITTER 

POSITION TRANSMITTER (For inching 
duty & other specific applications) 

REQUIRED for regulating/inching duty only.  

MFR & MODEL NO. BIDDER TO SPECIFY  

TYPE 
 ELECTRONIC (2 WIRE) R/I CONVERTER   
 ELECTRONIC (2 WIRE) contactless inductive type 

 

SUPPLY  24V DC           ………  

OUTPUT  4-20mA      

ACCURACY + 1% FS  

SPACE 
HEATER 

@SPACE HEATER REQUIRED  

@ POWER SUPPLY (NON INTEGRAL) 240V AC,1 PH.,50 Hz  

@ POWER SUPPLY (INTEGRAL) BIDDER TO SPECIFY  

@ RATING   

TERMINAL 
BOX 

ACTUATOR/MOTOR TERMINAL BOX REQUIRED  

ENCL CLASS ACTUATOR/MOTOR  T.B. @ IP 68                               @ NEMA6  

@ EARTHING TERMINAL  REQUIRED  

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

 REQUIRED  NOT REQUIRED  
 2 NOS.                    ---------------- 

 

CABLE GLANDS 

@ POWER CABLE GLAND SIZE:-----------------------  

@ SPACE HEATER CABLE GLAND SIZE:-----------------------  

OTHER CONTROL CABLE GLANDS-1  1No. for BFV of CW PUMP(Cable size 2Px1.5mm2)  

OTHER CONTROL CABLE GLANDS-2 
1 no suitable for 8P X 0.5 sq mm 
Additional 1 no suitable for 2P X 0.5 sq mm(inching 
duty only) 
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WEIGHT TOTAL WEIGHT (ACTUATOR + 
ACCESSORIES) 

BIDDER TO SPECIFY _________________ Kg. 

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

CLOSE DUTY. 
 
2. CODES & STANDARDS: DESIGN AND MATERIALS USED SHALL COMPLY WITH THE RELEVANT LATEST NATIONAL AND INTERNATION 

STANDARD.  AS A MINIMUM, THE FOLLOWING STANDARDS SHALL BE COMPLIED WITH: 
IS-9334, IS-2147, IS-2148, IS-325, IS-2959, IS-4691 AND IS-4722 

 
3. TEMPERATURE RISE SHALL BE RESTRICTED TO 70 DEG. C FOR AMBIENT TEMPERATURE OF 50 DEG C. 
 
4. CABLE GLANDS OF DOUBLE COMPRESSION TYPE, BRASS MATERIAL SHALL BE PROVIDED. 
 
5. THE TORQUE SWITCHES SHALL BE PROVIDED WITH MECHANICAL LATCHING DEVICE TO PREVENT OPERATION WHEN UNSEATING FROM 

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

 
6. THE MOTOR SHALL OPERATE SATISFACTORILY UNDER THE +/- 10% SUPPLY VOLTAGE VARIATION AT RATED FREQUENCY, -5% TO +3% 

VARIATION IN FREQUENCY AT RATED SUPPLY VOLTAGE, SIMULTANEOUS VARIATION IN VOLTAGE & FREQUENCY THE SUM OF ABSOLUTE 
PERCENTAGE NOT EXCEEDING 10%. 

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

 
          $$        TORQUE SWITCH & LIMIT SWITCH SHALL ACT INDEPENDENT OF EACH OTHER. TANDEM OPERATION IS NOT ACCEPTABLE. 
 
          ##        EPOXY PAINT IS RECOMMENDED FOR COASTAL AREAS. 
  

8. IT SHOULD BE POSSIBLE TO OPERATE THE ACTUATOR LOCALLY. LOCKABLE LOCAL/REMOTE SELECTION SHALL BE PROVIDED ON THE 
ACTUATOR. 
 

9. POSITION INDICATOR SHALL BE PROVIDED FOR 0 TO 100 % TRAVEL 
 

10. WIRING SHALL BE SUITABLE VOLTAGE GRADE COPPER WIRE 1.5 SQ. MM. 
 

11. THE MOTOR SHALL BE CAPABLE OF STARTING AT 85 PERCENT OF RATED VOLTAGE AND RUNNING AT 80 PERCENT OF RATED VOLTAGE 
AT RATED TORQUE AND 85 PERCENT RATED VOLTAGE AT 33 PERCENT EXCESS RATED TORQUE FOR A PERIOD OF 5 MINUTES EACH.  

 
12. THE ACTUATORS SHALL BE DESIGNED TO BE SELF-LOCKING UPON LOSS OF POWER. MOTOR SHALL BE DESIGNED TO CLOSE IN 30 SECS. 

FROM FULL OPEN POSITION AND SHALL HAVE ADEQUATE CAPACITY TO OPEN AND CLOSE UNDER FULL UNBALANCED DESIGN 
PRESSURE. 

 
 

13. THE INTEGRAL STARTER WHICH SHALL HAVE SOPHISTICATED ELECTRONIC CONTROLS WITH FIELD PROGRAMMING FEATURE. IT SHALL 
BE DESIGNED FOR REMOTE CONTROL FROM DCS/RESPECTIVE CONTROL SYSTEM. REQUIRED INTERPOSING RELAYS FOR RECEIVING 
OPEN/CLOSE/STOP COMMAND FROM DCS/RESPECTIVE CONTROL SYSTEM SHALL BE PROVIDED. POTENTIAL FREE CONTACTS AND 
TRANSDUCERS SHALL BE PROVIDED TO PROVIDE STATUS INDICATION AT REMOTE DCS/RESPECTIVE CONTROL SYSTEM. 

 
14. THE REMOTE COMMAND SIGNAL (OPEN-STOP-CLOSE) FROM DCS/RESPECTIVE CONTROL SYSTEM/CONTROL PANEL SHALL BE ISOLATED 

FROM CONTROL ELECTRONICS THROUGH OPTO-ISOLATOR. 
 

15. THE FOLLOWING INDIVIDUAL STATUS ANNUNCIATION LED’S (COLOUR-GREEN) SHALL BE PROVIDED LOCALLY (INTEGRAL TO ACTUATOR) 
TO ANNUNCIATE THE FOLLOWING FOR EASY LOCAL MONITORING. 
ACTUATOR IN LOCAL MODE 
ACTUATOR IN REMOTE MODE 
ACTUATOR RUNNING IN OPEN DIRECTION 
ACTUATOR RUNNING IN CLOSE DIRECTION 
ACTUATOR IN INCHING MODE. 
ACTUATOR IN SELF-RETAINING MODE 
LIMIT SWITCH OPEN TRIP 
LIMIT SWITCH CLOSE TRIP 
CONTROL VOLTAGE AVAILABILITY 

 
 
 
 

 

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

 



2 X800 MW UPPUR TPP

9 pin PLUG & SOCKET
(FOR ALL ACTUATOR)
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      CONTROL & INSTRUMENTATION FOR SUMP PUMP SYSTEM 
 

       
Introduction- Sump pumps are used to dewater various sump pits to nearest surface drain in the 
power house and other plant areas to ensure general housekeeping.  
The system shall normally have 2 pumps. The measuring instruments recommended are  level 
switches( float/displacer type) for level measurement and control of the system and pressure 
gauges at pump discharge for local pressure measurement. Any other instruments can be included 
dependent on the requirement or if demanded by the customer. 
The sump pumps can be fixed submersible type where the pumps are fixed and submerged or can 
be portable submersible type where the pumps are trolley based and can be moved as per the 
need. In fixed type the level switches can be mounted at a suitable mounting place while in portable 
type the level switches are ported to the sump along with the pumps. The mounting of switches and 
location of LCP shall be chosen so as to have minimum cable length between the level switches 
and the LCP.  
 
CONTROL WRITEUP 

  
 
The operation of Sump pumps( fixed and portable type) shall be as follows: 

 
           Sump Pumps shall be controlled through a starter cum control panel. The local control panel 

shall be front opening, relay based. The starter cum control panel shall be suitable for indoor 
or outdoor as per the location of the sump pumps. Normally one pump will be running and the 
other shall be on auto standby. The following controls/interlocks shall be provided in the local 
control panel. 

Controls philosophy  

CONTROLS 

(a) Start/stop facility for each pump from LCP. 

(b) Selector switch for main/standby selection. 

(c) Auto/Manual selector switch for each pump. 

AUTO START/STOP 

a) One number level switch (high level) provided in the sump shall start one number 
sump pump in the event of high water level in the sump. 

b) One number level switch (very high level) provided in the sump shall start second 
sump pump in the event of very high water level in the sump. 

c) One number level switch (low level) provided in the sump shall stop the running 
pumps in the event of low water level in the sump. 

d) If any of the working sump pumps trips the standby sump pump will come into 
operation automatically provided the very low level signal is not present. 

Indications 

a) Sump pumps status (ON/Off/Trip). 

b) Level indications( Low,High,V.High) 
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General requirements for measuring instruments   

Measuring instruments/equipment and subsystems offered by the Bidder shall be from 
reputed experience manufacturers (from BHEL/customer approved vendor list) of specified 
type and range of equipment.. Further, all instruments shall be of proven reliability, 
accuracy, repeatability requiring a minimum of maintenance. All instrumentation equipment 
and accessories under this specification shall be furnished as per technical specifications, 
ranges, makes/ numbers as approved by BHEL during detailed engineering. 
1. Every panel-mounted instrument, requiring power supply, shall be provided with a 

pair of easily replaceable glass cartridge fuses of suitable rating. Every instrument 
shall be provided with a ground terminal and shall be suitably connected to panel 
grounding bus. 

2. The necessary root valves, impulse pipings and all the other accessories required for 
mounting/erection of local instruments shall be furnished even if not specifically 
asked for.   

3. Instruments shall be terminated up to LCP with control cable (1.5sqmm).  The LCP 
shall be fully wired. All the necessary cables, flexible conduits, junction boxes and 
accessories for the above purpose shall be included. 
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  PEM :: C&I 

STANDARD QUALITY PLAN 
FOR

LOCAL CONTROL PANEL 

STD QUALITY PLAN NO.:  PE-QP-999-145-I056
VOLUME IIB 
SECTION D 
REV. NO. 01     DATE:  22-02-2008
SHEET 1 OF 7 

Sl. 
No.

Component / 
operation Characteristics Checked 

*
Cate
gory 

Type/Method 
of 

Check 

Extent 
of 

Check 
Reference
documents

Acceptance 
Norms 

Format 
of 

Records 

Agency  $
Remarks 

P W V 

LEGEND: * CR   -  Critical characteristics               $  P   -  Agency Performing the Test. 1  -  BHEL  
   MA   -  Major characteristics   W   -  Agency Witnessing the Test. 2  -  Vendor 
   MI   -  Minor characteristics   V   -  Agency Verifying the Test. 3  -  Sub-vendor 

INCOMING 
           

1.0 Sheet Steel (CRCA & 
HR) 

1. Chemical Composition MA Chemical 
analysis 

Sample IS:1079 
IS:513 

IS:1079 
IS:513 

Test 
Certificate 

3 --- 2  

  2. Bend Test CR Mech. test Sample IS:1079 
IS:513 

IS:1079 
IS:513 

Log Book 2 --- ---  

  3. Surface finish MA Visual 100% Factory 
Standard / 
Sample

Factory 
Standard / 
Sample  

Log Book 2 --- ---  

  4. Waviness MA Visual 100% Factory 
Standard 

No Waviness Log Book 2 --- ---  

  5. Thickness MA Measurement 100% BHEL Spec. BHEL Spec. Log Book 2 --- ---  

  6. Mill marking MA Visual 100% Factory 
Standard 

Factory 
Standard 

Log Book 2 --- 1

2.0 Flats / Angles / 
Channels 

1. Dimensions MA Measurement Sample IS:2062 IS:2062 Log Book 2 --- ---  

  2. Surface Defects MA Visual 100% Factory 
Standard / 
Sample  

Factory 
Standard /
Sample  

Log Book 2 --- ---  

  3. Straightness MA Measurement 100% Factory Std. Factory Std. Log Book 2 --- ---  

  4. Mill marking MA Visual 100% IS:2062 IS:2062 Log Book 2 --- 1

3.0 Cables / Wires 1. Visual / Surface defects MA Visual 100% BHEL Spec. 
and IS:1554 or 
IS:694  

BHEL Spec. 
and IS:1554 or 
IS:694  

Log Book 2 --- ---  

  2. IR and HV MA Electrical 100% BHEL Spec. 
and IS:1554 or 
IS:694  

BHEL Spec. 
and IS:1554 or 
IS:694  

Log Book 2 --- ---  
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Sl. 
No.

Component / 
operation Characteristics Checked 

*
Cate
gory 

Type/Method 
of 

Check 

Extent 
of 

Check 
Reference
documents

Acceptance 
Norms 

Format 
of 

Records 

Agency  $
Remarks 

P W V 

LEGEND: * CR   -  Critical characteristics               $  P   -  Agency Performing the Test. 1  -  BHEL  
   MA   -  Major characteristics   W   -  Agency Witnessing the Test. 2  -  Vendor 
   MI   -  Minor characteristics   V   -  Agency Verifying the Test. 3  -  Sub-vendor 

  3. Conductor 
a) Resistance 
b) Size 
c) Sheet colour 

MA 
MA 
MA 

Electrical  
Measurement 
Visual 

100% 
100% 
100% 

BHEL Spec. 
and IS:1554 or 
IS:694 

BHEL Spec. 
and IS:1554 or 
IS:694 

Log Book 2 --- ---

  4. Type / Routine Test 
Certificates 

MA Verification 100% BHEL Spec. 
and IS:1554 or 
IS:694 

BHEL Spec. 
and IS:1554 or 
IS:694 

Log Book 3 --- 2

4.0 Electrical 
Components like 
Annunciator 
Transformers 
Lamps 
Switches 
PBs
Contactors 
Relays 
Timers
Space Heaters 
Thermostat 
Indicating meters etc. 

1. Verification at make and 
Type 

CR Visual Sample BHEL Spec. 
and BOM 

BHEL Spec. 
and BOM 

Log Book 2 --- ---  

 2. Verification of Test 
Certificates 

CR Scrutiny of 
Type / Routine 
T.Cs. 

100% Relevant IS Relevant IS Log Book 2 --- ---  

 3. Operation / Functional 
check 

CR Electrical Sample+
100%@

Relevant Indian 
Std & Catalogue 

Relevant Indian 
Std & Catalogue 

Log Book 2 --- --- + for relay & 
contactors 
only 

 4. I.R. MA Electrical 100% Relevant Indian 
Std & Catalogue 

Relevant Indian 
Std & Catalogue 

Log Book 2 --- --- @ for all 
components 
except relays 
& contactors.   

 5. H.V. MA Electrical 100% Relevant Indian 
Std & Catalogue 

Relevant Indian 
Std & Catalogue 

Log Book 2 --- ---  

  6. Calibration MA Electrical 100% Relevant Indian 
Std & Catalogue 

Relevant Indian 
Std & Catalogue 

Log Book 2 --- 1

  7. Pick up / Drop off Voltage MA Electrical 100% Relevant Indian 
Std & Catalogue 

Relevant Indian 
Std & Catalogue 

Log Book 2 --- ---  

4419
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STD QUALITY PLAN NO.:  PE-QP-999-145-I056
VOLUME IIB 
SECTION D 
REV. NO. 01     DATE:  22-02-2008
SHEET 3 OF 7 

Sl. 
No.

Component / 
operation Characteristics Checked 

*
Cate
gory 

Type/Method 
of 

Check 

Extent 
of 

Check 
Reference
documents

Acceptance 
Norms 

Format 
of 

Records 

Agency  $
Remarks 

P W V 

LEGEND: * CR   -  Critical characteristics               $  P   -  Agency Performing the Test. 1  -  BHEL  
   MA   -  Major characteristics   W   -  Agency Witnessing the Test. 2  -  Vendor 
   MI   -  Minor characteristics   V   -  Agency Verifying the Test. 3  -  Sub-vendor 

5.0 Misc. Components 
like Gaskets, 
Terminal Blocks etc.

1. Verification of Type / Make MA Visual Sample BHEL Spec. & 
Mfrs. Catalogue 

BHEL Spec. & 
Mfrs. Catalogue 

Log Book 2 --- ---

 2. Surface defects MA Visual Sample BHEL Spec. & 
Mfrs. Catalogue 

BHEL Spec. & 
Mfrs. Catalogue 

Log Book 2 --- ---

 3. IR / HV on Terminal Blocks MA Electrical Sample BHEL Spec. & 
Mfrs. Catalogue 

BHEL Spec. & 
Mfrs. Catalogue 

Log Book 2 --- ---

IN PROCESS            

6.0 Blanking / Bending / 
Forming 

1. Dimensions MI Measurement 100% Approved Mfr. 
drgs. 

Approved Mfr. 
drgs. 

Log Book 2 --- ---

  2. Surface defects after 
bending 

MA Visual 100% Factory 
Standard 

Factory 
Standard

Log Book 2 --- ---

7.0 Nibbling / Punching 1. Cutout Sizes MI Measurement 100% Approved Mfr. 
drgs. 

Approved Mfr. 
drgs. 

Log Book 2 --- ---

  2. Deburring MA Visual 100% Approved Mfr. 
drgs. 

Approved Mfr. 
drgs. 

Log Book 2 --- ---

ASSEMBLY            

8.0 Frame Assembly & 
Sheet fixing 

1. Dimensions MA Measurement 100% Approved drg. / 
Mfr. Standards 

Approved drg. / 
Mfr. Standards 

Log Book 2 --- 2 

  2. Alignment MA Measurement 100% Approved drg. /
Mfr. Standards 

Approved drg. /
Mfr. Standards 

Log Book 2 --- 2 

  3. Welding Quality MA Visual 100% Approved drg. /
Mfr. Standards 

Approved drg. /
Mfr. Standards 

Log Book 2 --- 2 

  4. Surface defects MA Visual 100% Approved drg. /
Mfr. Standards 

Approved drg. /
Mfr. Standards 

Log Book 2 --- 2
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SHEET 4 OF 7 

Sl. 
No.

Component / 
operation Characteristics Checked 

*
Cate
gory 

Type/Method 
of 

Check 

Extent 
of 

Check 
Reference
documents

Acceptance 
Norms 

Format 
of 

Records 

Agency  $
Remarks 

P W V 

LEGEND: * CR   -  Critical characteristics               $  P   -  Agency Performing the Test. 1  -  BHEL  
   MA   -  Major characteristics   W   -  Agency Witnessing the Test. 2  -  Vendor 
   MI   -  Minor characteristics   V   -  Agency Verifying the Test. 3  -  Sub-vendor 

9.0 Pre-treatment and 
Painting 

1. Pretreatment Process MA Visual 100% Factory 
Standard &    
IS: 6005 

Factory 
Standard &    
IS: 6005 

Log Book 2 --- 1  

  2.    Process parameters like 
bath temp. concentration 
etc. 

MA Measurement Periodic Factory 
Standard &    
IS: 6005 

Factory 
Standard &    
IS: 6005 

Log Book 2 --- 1  

3. Dipping / Removal Time MA Measurement 100% Factory 
Standard &    
IS: 6005 

Factory 
Standard &    
IS: 6005 

Log Book 2 --- 1  

4. Surface quality after every 
dip 

MA Visual 100% Factory 
Standard &    
IS: 6005 

Factory 
Standard &    
IS: 6005 

Log Book 2 --- 1  

5. Primer after phosphating MA Visual, 
Thickness 

100% Factory 
Standard &    
IS: 6005 

Factory 
Standard &    
IS: 6005 

Log Book 2 --- 1  

6. Putty Application & 
Rubbing after primer

MA Visual 100% Factory 
Standard &    
IS: 6005 

Factory 
Standard &    
IS: 6005 

Log Book 2 --- 1  

7. Paint first coat MA Visual, 
Thickness 

100% Factory 
Standard &    
IS: 6005 

Factory 
Standard &    
IS: 6005 

Log Book 2 --- 1  

8. Putty Application and 
Rubbing after first coat of 
paint 

MA Visual 100% Factory 
Standard &    
IS: 6005 

Factory 
Standard &    
IS: 6005 

Log Book 2 --- 1  

9. Paint second coat MA Visual, 
Thickness, 
Scratch test 
Colour 
adhesion 

100% Factory 
Standard &    
IS: 6005 

Factory 
Standard &    
IS: 6005 

Log Book 2 --- 1  
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Sl. 
No.

Component / 
operation Characteristics Checked 

*
Cate
gory 

Type/Method 
of 

Check 

Extent 
of 

Check 
Reference
documents

Acceptance 
Norms 

Format 
of 

Records 

Agency  $
Remarks 

P W V 

LEGEND: * CR   -  Critical characteristics               $  P   -  Agency Performing the Test. 1  -  BHEL  
   MA   -  Major characteristics   W   -  Agency Witnessing the Test. 2  -  Vendor 
   MI   -  Minor characteristics   V   -  Agency Verifying the Test. 3  -  Sub-vendor 

10. Panel Wiring 1. Wiring Layout MA Visual 100% Approved drgs. 
& Specs. 

Approved drgs. 
& Specs. 

Log Book 2 --- ---

  2. Wiring Termination 
(Crimped Lugs) 

MA Visual 100% Approved drgs. 
& Specs. 

Approved drgs. 
& Specs. 

Log Book 2 --- ---

  3. Ferrule numbers MA Visual 100% Approved drgs. 
& Specs. 

Approved drgs. 
& Specs. 

Log Book 2 --- ---

  4. Colour of wiring MA Visual 100% Approved drgs. 
& Specs. 

Approved drgs. 
& Specs. 

Log Book 2 --- 1

  5. Size of Conductor MA Measurement 100% Approved drgs. 
& Specs. 

Approved drgs. 
& Specs. 

Log Book 2 --- 1

11. Component Mounting 1. Correct components MA Visual 100% Approved drgs., 
Specs. & BOM 

Approved drgs., 
Specs. & BOM 

Log Book 2 --- ---

2. Fixing MA Visual 100% Approved drgs., 
Specs. & BOM 

Approved drgs., 
Specs. & BOM 

Log Book 2 --- ---

FINAL            

12. Final Inspection 1. Workmanship MA Visual 100% Factory 
Standard 

Factory 
Standard

Inspection 
Report

2 1 1 

At Random 
by BHEL, 
based on  
100 % 
internal test 
reports by 
Mfr.

  2. Component layout 
(neatness, accessibility & 
safety) Mounting / Proper 
fixing of all components  

MA Visual 100% BHEL approved 
drg. / Spec. 

BHEL approved 
drg. / Spec. 

Inspection 
Report

2 1 1 

3. Components identification 
Marking / Name plates 

MA Visual 100% BHEL approved 
drg. / Spec.

BHEL approved 
drg. / Spec.

Inspection 
Report

2 1 1 
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SHEET 6 OF 7 

Sl. 
No.

Component / 
operation Characteristics Checked 

*
Cate
gory 

Type/Method 
of 

Check 

Extent 
of 

Check 
Reference
documents

Acceptance 
Norms 

Format 
of 

Records 

Agency  $
Remarks 

P W V 

LEGEND: * CR   -  Critical characteristics               $  P   -  Agency Performing the Test. 1  -  BHEL  
   MA   -  Major characteristics   W   -  Agency Witnessing the Test. 2  -  Vendor 
   MI   -  Minor characteristics   V   -  Agency Verifying the Test. 3  -  Sub-vendor 

5. Dimensions MA Measurement 100% BHEL approved 
drg. / Spec., 
BOM

BHEL approved 
drg. / Spec., 
BOM

Inspection 
Report

2 1 1 

At Random 
by BHEL, 
based on  
100 % 
internal test 
reports by 
Mfr.

6. Door functioning MA Functional 100% BHEL approved 
drg. / Spec.

BHEL approved 
drg. / Spec.

Inspection 
Report

2 1 1 

7. Paint Shade CR Visual 100% BHEL approved 
drg. / Spec.

BHEL approved 
drg. / Spec.

Inspection 
Report

2 1 1 

8. Paint Thickness CR Measurement 100% BHEL approved 
drg. / Spec.

BHEL approved 
drg. / Spec.

Inspection 
Report

2 1 1 

9. Workmanship of Gaskets MA Visual 100% Factory 
Standard 

Factory 
Standard

Inspection 
Report

2 1 1 

10. Wiring Layout MA Visual 100% BHEL approved 
drg. 

BHEL approved 
drg.

Inspection 
Report

2 1 1 

11.  Wire Termination MA Pulling 
manually 

Sample ----- Firm termination Inspection 
Report

2 1 1 

  12. Continuity MA Electrical 100% ----- Continuity OK Inspection 
Report

2 1 1 
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  PEM :: C&I 

STANDARD QUALITY PLAN 
FOR

LOCAL CONTROL PANEL 

STD QUALITY PLAN NO.:  PE-QP-999-145-I056
VOLUME IIB 
SECTION D 
REV. NO. 01     DATE:  22-02-2008
SHEET 7 OF 7 

Sl. 
No.

Component / 
operation Characteristics Checked 

*
Cate
gory 

Type/Method 
of 

Check 

Extent 
of 

Check 
Reference
documents

Acceptance 
Norms 

Format 
of 

Records 

Agency  $
Remarks 

P W V 

LEGEND: * CR   -  Critical characteristics               $  P   -  Agency Performing the Test. 1  -  BHEL  
   MA   -  Major characteristics   W   -  Agency Witnessing the Test. 2  -  Vendor 
   MI   -  Minor characteristics   V   -  Agency Verifying the Test. 3  -  Sub-vendor 

13. TYPE TEST Degree of Protection CR Mech. 
Protection

Sample BHEL approved 
spec., drg 
relevant IS-
13947 Part-1, 
IS-2148. 

BHEL approved 
spec., drg 
relevant IS-
13947 Part-1, 
IS-2148.

Type Test 
Certificate 

3 --- 1  

14 ROUTINE TEST IR before & after HV Test CR Electrical 100% BHEL approved 
spec., drg., BOM   
& relevant IS. 

BHEL approved 
spec., drg., BOM
& relevant IS. 

Test Report 2 1 1  

15 FUCTIONAL TEST 1. Control Logic Operation CR Electrical 100% BHEL approved 
spec. / drg. 

BHEL approved 
spec. / drg. 

Inspection 
Report

2 1 1 

2. Instrument Calibratio CR Electrical 10% BHEL approved 
spec. / drg. 

BHEL approved 
spec. / drg. 

Inspection 
Report

2 1 1  

  3. Temperature rise CR Electrical 100% BHEL approved 
spec/drg. & 
relevant IS.

BHEL approved 
spec/drg & 
relevant IS.

Inspection 
Report

2 1 1  
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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 

DIAL SIZE

MODEL NO./TAG NO./TYPE

RANGE/SCALE

END CONNECTION

CALIBRATION 

ACCURACY

REPEATABILITY

HYSTERESIS
3 OVER TEMP. TEST P W V

4 AMBIENT TEMP. 
COMPENSATION CHECK

1 OF TYPE P V V

REVIEW OF TC FOR 
MATERIALS OF

SENSOR

MOVEMENT

PROCESS CONNECTION

THERMOWELL

HOUSING
6 REVIEW OF TC FOR DEGREE 

OF PROTECTION
TYPE TEST V V V

THERMOWELL

MATERIAL TC & DIMN. CHECK

HYD.TEST

OVER RANGE TEST

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.   IBR certificate to be provided if called for in specn.
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 **

W V

P

SEE NOTE-1 
BELOW

AS PER APPD DWG V V7

2

FOR LOT V V

P

5

1

SEE NOTE-1 
BELOW

W V

V

CHECK LIST FOR TEMPERATURE GAUGE

APPROVED SPEC./ 
DATA SHEETS 



 
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



 
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 

MODEL NO/TAG NO

TYPE

END CONNECTION
2 ON/OFF DIFFL P W V

3 REPEATABILITY P W V

4 IR TEST P W V

5 HV TEST P V V

6 PR. TEST ON CHAMBER SEE NOTE-5 P V V

7 MATL. TC FOR CHAMBER & 
FLOAT

FOR LOT --- V V V

8 CONTACT CONFIG. & RATING 
FOR MICROSWITCH

FOR LOT --- V V V

9 TC FOR DEGREE OF 
PROTECTION

TYPE TEST --- V V V

10 MANUFACTURER TO ENSURE 
WELDING 
PROCEDURE,WELDERS & NDT 
AS PER ASME FOR PR >40 
KG/CM2

--- P V V

11
CHECK FOR TEMP. SUITABILITY 
FOR MICROSWITCH AND LEAD 
WIRE

--- V V V

12
ACCESSORIES AS APPLICABLE

APPROVED SPEC./ 
DATA SHEETS

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.   IBR certificates shall be provided wherever required.

APPROVED SPEC./ 
DATA SHEETS 

SEE NOTE-1 
BELOW

SEE NOTE-1 
BELOW

V

Agency **

6.  Contractor to provide compliance certificate for tests/checks verifid by contractor and 

P V

CHECK LIST FOR FLOAT OPERATED LEVEL SWITCH

       the same alongwith test certificates to be verified by BHEL

1
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VOLUME II 

SUB-SECTION 4.22 

C&I TESTING AND COMMISSIONING 

 
 
1.0.0 ERECTION, FIELD TESTING AND COMMISSIONING  
 
1.1.0 The Bidder shall select and adopt methods and procedures for equipment erection to suit the 

nature of equipment and erection, involved according to the best modern industrial practice 
and his own experience. 

 
1.2.0 The Bidder shall arrange for the transportation and handling of cabinets and desks from 

stores to work site suitably without any damage. If any damage is observed before handling, 
this shall be brought to the notice of the OWNER  

 
1.3.0 Before installation of cabinets and desks, the necessary openings and inserts required to be 

made on the floor by the Bidder shall be checked and then after proper alignment, the 
cabinets and desks shall be installed on the floor by the Bidder. All necessary civil work to be 
carried out for this shall be in Bidder’s scope of supply. The cabinets and desks shall be 
cleaned by blowing air to remove dust or foreign particles. 

 
1.4.0 Nameplates shall be installed for all the I&C equipments bearing the service description, 

instrument number and calibrated range. 
 

1.5.0 The data base covering the instrument No. type, application, process parameters, range, set 
point, calibrated/feasible range & span, maximum admissible value, recommended periodicity 
of calibration, other information  for all the instruments, final control elements etc., for the unit, 
BOP, etc., shall be given in soft form. 
 

1.6.0 All cables shall be tested for insulation level. Cable ends shall be properly cleaned. The entry 
to and exit from pipes shall be smooth and free from burr where cables are run through pipes. 
Cable shall be pulled into the pipes in such a way that there shall be no damage to the cables. 
Flexible conduits shall be provided wherever necessary. Cable in hot areas shall have proper 
heat protection. A minimum distance of 300 mm shall be kept between instrument / signal 
cables and power cables. Each tray shall be filled with a maximum of two layers for instrument 
and control cables and one layer for power cables providing 20% spare space in the number 
of layers specified. Instrument Cable Trays, shall be erected vertically as far as possible to 
avoid dust accumulation. All the cables laid shall be tied individually to the Tray. 
Thermocouple cables shall be run completely independent of all other cables with minimum 
separation as per relevant standard and with cross over at right angles. The cabling 
accessories shall include terminal blocks, splicing materials, crimping tools, cable support 
grips, insulating tapes, GI flexible conduits, conduit fittings, GI perforated covered trays, 
supports, accessories, and cadmium plated trays & cable glands. 

 
1.7.0 The Bidder shall get prior approval as per approved quality assurance plan of the Owner 

Representative before any installation work starts. If any work is carried out by the Bidder 
before prior approval from Owner Representative and modification is sought by Owner 
Representative later, then the work shall be redone by Bidder without any cost / material 
implications to the Owner Representative. Impulse / sample piping, air supply and pneumatic 
tubing, cable trays and equipment shall be supported rigid enough to prevent vibration and 
anchored sufficiently to prevent strains on equipment installed.  Supporting clamps shall be 
provided at least at every one meter distance for better rigidity.  Impulse / sampling piping 
shall be provided with adequate slope, (preferably 1:10).  Hanger and supports shall be so 
installed as not to interfere with free expansion and contraction of the piping and tubing 
between anchors.  Suitable vibration dampeners, etc., shall be provided wherever necessary.  
In addition, care shall be taken that the arrangement of impulse / sampling piping, air supply 
and pneumatic tubing from detrimental sagging, mechanical injury, abuse due to unusual 

6080839
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service conditions from sources other than those due to pressure, temperature and vibrations.   
All impulse lines of joints shall be welded type unless otherwise specified. 

 
1.8.0 The Bidder shall set up his own instrument laboratory.  The calibration equipment shall cover 

complete range and shall have the desired accuracy of less than 0.1% or better. The Bidder 
shall follow the standard procedures for calibration of various instruments and as set by the 
manufacturer of instruments and as instructed by the Owner including any requirements of 
field calibration.  First, the calibrations shall be carried out independently by the Bidder and 
later in the presence of Owner who shall certify the same. Proper documentation in this regard 
shall be maintained and handed over to the Owner  

 
1.9.0 All the instruments shall be calibrated for the entire range of the instrument for which it is 

designed.  Calibration shall include test for repeatability.  After first commissioning, the 
instruments shall be tested for calibration again to check whether the instrument maintains its 
zero and maximum of the range. All instruments and control equipment shall be calibrated to 
read correctly to the satisfaction of Owner. All switches shall be tested for the actuation of both 
normally open and normally closed contacts at the desired set points and also for the fixed / 
differential settings. All the float / displacer operated level switches shall be tested for the 
movement of the float and linkages to make to break the switch contacts by filling up with 
water before installation. For such tests, necessary testing set up required shall be arranged 
by the Bidder.   Air leak tests shall be performed on all flue gas impulse / sample lines, air 
supply and pneumatic lines. Necessary equipment such as portable compressor, connecting 
pipes, materials, cables and test gauges shall be provided by the Bidder. All the welding shall 
be carried out as per the relevant codes with electrodes approved by the Engineer-in-Charge. 
Only qualified welders approved by the Engineer-in-charge shall carry out the welding.  IBR 
grade of welder will be required wherever IBR grade welding is involved.  After IBR welding, 
radiography as per the required standard to be done by qualified welder. All threaded joints 
shall be jointed using teflon tapes and no other pipe jointing compound shall be used except 
on higher temperature services where graphited sealing compounds shall be used.  Brand of 
Teflon tape, insulation tape, graphite compound is to be approved by the engineer in charge. 
Tubing shall be bent with correct size tubing bender whenever possible to avoid the use of 
fittings.  Tubing cutter shall always be used to cut tubing.  The use of short length of tubing in 
long runs shall be avoided.  All tubing shall be run in such a manner as to give the maximum 
protection against mechanical damage.  Tubing runs shall be grouped together where 
possible. Tubing shall be arranged so that couplings can be tightened without disturbing lines. 
Pipes or tubes installed but not connected, shall have the ends closed in an approved fashion 
to prevent the entry of foreign material such as caps or plugs. All cables finally entering JBs / 
cabinets shall run through flexible PVC conduits for approximately 500mm. Field mounted 
instruments shall be mounted on brackets, subpanels, or placed on a suitable pedestal.  They 
shall be easily accessible from grade, ladder or platform.  All local indicators shall be readable 
from grade or operating level, and if used for manual control, shall be visible from the related 
valve. Wherever possible, local mounted instruments shall be mounted at approximately 1.35 
meters (4' 6") above the platform or floor in an accessible position. When an instrument is 
located at a distance of 2.5 meters or more from its pressure connection, an additional block 
valve and a vent valve shall be provided adjacent to the instrument.  Vent valves shall be 
arranged, if necessary, with drain lines to ensure that operation of these valves does not 
create a hazard. If the pressure piping is of such length that the isolating valve is inaccessible 
from the instrument location, a suitable valve shall also be fitted at the instrument itself. All 
pressure instruments shall be installed vertically. Those for steam must be tapped directly 
from above, for pressure transmitters and switches, there shall also be a condensing leg. The 
same applies to gas and vacuum measurements, but adequate provision should be made to 
ensure no condensation can take place along the line, i.e. the slope shall be adequate to drain 
any condensate back to the main lines (sloping upwards from the sensing point).  Tapping 
points for liquids shall made at an angle of 45° from the bottom of the main pipe and these are 
to be sloped downwards from the sensing point. An exception is made in the case of the 
tapping point for fuel oil or corrosive fluid in which the pressure instrument shall not have 
direct contact with the process fluid.  Glycerine or other suitable liquid shall be used as a 
medium to separate the fuel oil from the pressure instrument. When the pressure impulse line 
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is liquid filled, the measuring unit shall be compensated for static head.  The head correction 
shall be stated on the unit. 

 
1.10.0 Pipes shall be bent using pipe benders and any hot bending will be totally rejected.  Pipe shall 

be cut, using pipe-cutting devices.  Hot cutting will not be allowed. 
 
1.11.0 Hydro test shall be performed for all other impulse lines / sampling lines / sensors.  Necessary 

equipment such as hydro test pumps and temporary piping to the required point, fill pump etc., 
materials such as temporary gaskets, miscellaneous fasteners, etc. tools and tackles 
including test pressure gauges, etc. are to be provided by the Bidder. For all electrical 
actuators of the valves, functioning, setting and performance of limit switches / torque 
switches of various positions shall be checked before and after installation of the actuators.  
The position transmitters for inching applications shall also be calibrated. Pneumatic actuators 
shall be calibrated at site. PG test points shall be provided on the process line at various 
location by the Bidder.  

 
1.12.0 Chipping of foundations, alignment, as required for instrumentation installations. 
 
1.13.0 Fabrication and erection of stanchions/supports for all local instruments, junction boxes, etc. 

Fabrication and erection of suitable supports for surface mounted instruments.  
 
1.14.0 Fabrication and erection of structural steel plates, angles, pipes, required for supporting ducts, 

trays, local instruments, etc., complete with bolts and nuts. (GI bolts and nuts shall be used 
wherever applicable or directed).  

 
1.15.0 Painting of all stanchion/structures meant for instrumentation work (ducts, trays, pipe/ angle, 

supports, etc. as per specification). Colour and codes shall be strictly followed as per 
guidelines/ specifications as per direction of the Engineer-in-charge.  

 
1.16.0 Earthing of the Instrumentation panels on the separate earthing pits (by others). 
 
1.17.0 Double compression cable glands, cable lug, ferrules, cable identification tags, trefoil clamps 

for single core cables, cable dressing materials etc. 
 
1.18.0 Cable sealing compound to prevent water entry wherever cables enters from outdoor to indoor 

areas. 
 
1.19.0 Supporting structures for cable trays, cable racks, etc. using mild steel sections like channels, 

angles, flats, chequered plates etc. shall be in bidder’s scope 
 
1.20.0 Excavation & refilling of soil for buried cable trench / earthing with necessary materials. 
 
1.21.0 GI Cable tray with all accessories and its MS supports. 
 
1.22.0 Minor civil works like drilling, chipping and punching holes and openings in concrete floors, 

slabs, brick walls, fabrication of supporting structures, drainage of water from cable trenches 
and cleaning of all debris due to instrumentation installation. 

 
1.23.0 Primary impulse tubing, laying of all types of cables, glanding and wiring and all kinds of 

pipe/tube fittings.  
 
1.24.0 Fabrication and installation of primary tubing for pressure and differential pressure instruments 

complete with manifolds as per standards.  
 
1.25.0 Erection & supply of the PVC instrument ducts(if required for the internal wiring of GCP 

cables), and perforated cable trays generally as per drawing including bends, tees, supports 
and opening wherever required, including provision of covers wherever required. No jumping 
of cables will be allowed.  
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1.26.0 Laying of multi-core / pair cables for all applications on perforated trays with proper tagging, 
dressing clamping, glanding and terminations (including proper termination of shields) at both 
the ends.  

 
1.27.0 Laying of multi/single pair cables in trenches wherever required.  
 
1.28.0 Interconnection wiring/tubing of various field mounted instruments, viz., transmitters, 

transducers, positioners etc.  
 
1.29.0 Identification of each cable by proper tags at every 10 meters on the main tray as per cable 

schedule.  
 
1.30.0 Fabrication of nipples from pipes and threading of the same wherever required.  
 
1.31.0 Tapping/threading of coupling wherever required for special instruments.  
 
1.32.0 Welding electrodes required for the complete of the job shall be in bidder’s scope..   
 
1.33.0 Completion/updating of Owner's drawings/documents as per the work done at site. This 

should be done before applying for completion certificate.  
 
1.34.0 Pre-commissioning service and commissioning assistance during start-up of plant, wherever 

required.  
 
1.35.0 Provision of copper wire, GI wires to panel earth bus, laying and grounding of the same to the 

system earth pits.  
 
1.36.0 Fabrication and erection of canopy (single) for instruments, wherever required.  
 
1.37.0 Minor modifications/repairs required to be done on the existing instruments namely, 

replacement of damaged signal tubes, tapping of damaged threads on couplings, tees and 
other fittings. 

 
1.38.0 Identification of each cable by proper tag plate/ferrules at instrument ends, inside junction 

boxes and inside control room outside JB’s by tagging the cables with SS tags as per the 
cable schedule.  

 
1.39.0 Drilling holes on all Panels etc. for cables/ glands/ grommets, if required, after obtaining 

approval from the owner. Unused holes to be plugged after completion of job.   
 
 
1.40.0 Grounding of shield for all shielded cables to respective instrument earth bus provided in the 

thermocouple head/junction boxes.  
 
1.41.0 Sealing of switches with standard lead seals after final setting in the presence of Engineer-in-

charge.  
 
1.42.0 Painting of welded joints etc. as per the engineer in charge’s instruction. 
 
1.43.0 Excavating roads, laying cable road crossing sleeves and refilling and finishing wherever 

required.  
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2.0.0 LOOP TESTING 
 
2.1.0 The action of the controller is set as prescribed. Controller settings for various modes of 

operation (Proportional band, reset and rate action) are at nominal value. For current signals, 
4 – 20 mA shall be injected and checked the loop for 0%, 25%, 50%, 75% and 100% of full-
scale inputs. For temperature loops with thermocouples, a known milli volt signal shall be 
injected and the output display shall be checked for input signals of 0%, 25%, 50%, 75% and 
100%. For temperature loops with RTDs, a known resistance shall be injected in the control 
cable through decade resistance box and Output display shall be checked for 0%, 25%, 50%, 
75% and 100%. For field mounted switches for alarms / interlocks, the action shall be 
simulated by disconnecting the wires / shorting the terminals and the function of the 
associated system shall be checked. Any equipment required by the Bidder for testing, 
calibration and commissioning shall be brought by the Bidder at site. The list of such 
equipment shall be furnished along with the offer 

 
2.2.0 Prior to taking the instruments in service, all impulse lines, sampling lines and air supply lines 

shall be blown as required with the establishment of adequate line pressure and temperature 
conditions to keep the lines thoroughly clean. On-line i.e., without removing control valves 
from the pipe, calibration of the positioners and stroking of control valves / control dampers 
shall be carried out as required during control system tuning. Pre-commissioning checks, 
individuals loop checks, power initialisation, verification of system functioning, trouble shooting 
final solutions to application and / or instrument problems, etc., is Bidder’s responsibility.  All 
the required software and hardware changes shall be incorporated as required for successful 
commissioning to Owner satisfaction. Any other tests as may be directed by the Owner 
Representative. After delivery of the equipment, the Bidder shall locate all the equipment 
including electronic cards in its final position, check all the power wiring, grounding and 
interconnection cables, all in accordance with manufacturer’s recommendations.  The Bidder 
shall perform initialisation of system power, field loading of system configuration / software 
and data base, demonstration of system functionality to verify conformance with 
manufacturer’s instructions and specifications, tuning of control loops, implementation of any 
configuration changes including hardware, software and additional tapping’s / instruments, 
cabinets as required and providing general trouble shooting and final solutions to application 
and / or instrument problems. 

 
2.3.0 The Bidder shall take care to complete all pre-commissioning activities and simulation tests 

after erection to suit the over all start up of respective plant equipment. The controllers shall 
be tuned as per the process requirement. The list of set points, alarms / Interlocks, settings for 
the controllers shall be furnished in the standard format and handed over to the Owner.. 
Control loops shall be put in auto mode as per the operational requirement of different phases. 
Processor, Bus Worst loading conditions calculation and other control system performance 
requirements shall be proved at the time of commissioning. Before taking over of the plant by 
the OWNER , all the system and auto control loops shall run satisfactorily for at least one 
month at varying loads without disturbing any adjustment. During this period, supervision and 
maintenance of the system shall be the scope and responsibility of the Bidder. The 
performance test shall be carried out for the system offered and certificates to these effects 
shall be approved by the OWNER . 

 
3.0.0 INSPECTION, TESTING, GUARANTEE & SPECIAL TOOLS / TACKLES 
 
3.1.0 After manufacturing all the I&C equipments / instruments shall be factory tested and 

calibrated. All the required test certificates, calibration certificates for the I & C equipments / 
instruments to be submitted to the Owner for approval before the dispatch of the same is 
allowed from the factory. As a minimum hydro-test, accuracy & repeatability test, over-range 
test, leak test, HV test, insulation test, functional tests, temperature rise test shall be 
conducted as applicable for the instruments and the control system. The electronic 
equipments shall be subjected to burn in test and tests as per IEC 68.  The details of the test 
to be carried out for the  I & C equipment shall be submitted for the Owner  consent/approval 
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before proceeding with the test. Bidder shall submit a detailed quality assurance program for 
individual I & C equipments / instruments for Owners for approval. 

     
3.2.0 Tests for DCS / SG control / STG control  / PLC  system will include the following: 
 
3.2.1 Factory Acceptance Test (FAT): 
 
 To be carried out at BIDDER’s / Sub-Vendor’s works and witnessed by Owner/Engineer, 

successful completion of which will be the basis for ‘Authorization for Shipment to Site’. FAT 
shall be a complete integrated test of the system and carried out at BIDDER’s / Sub-Vendor’s 
works on completion of manufacturing of the system. The test shall be performed with the 
completely assembled system and performing all the functions, it is expected to perform while 
in actual service. The BIDDER shall submit a detailed "Factory Acceptance Test Procedure" in 
line with the above specified guidelines for Owner approval. The FAT shall be conducted as 
an integrated test of plant I&C system integrating the control system supplied by Other 
Vendors. 

 
 FAT shall be preceded by a ‘Pre- FAT Inspection/ Test’ to be carried out by Bidder/Vendor. 

Pre-FAT inspection / test shall be carried out as per approved FAT procedure detailed above 
and shall submit ‘Pre- FAT Inspection/ Test’ report for Owners review and approval. Owner 
shall witness the actual FAT on the basis of successful completion of ‘Pre- FAT Inspection/ 
Test’. 

 
3.2.2 Site Test (SAT): 
 
 Involves tests for site commissioning, calibration of monitoring and control equipment, 

Integrated loop test wiring, Trial Operation of the system functioning. Site guarantee tests for 
system performance & availability to be conducted in the presence of Owner. The reliability 
run shall be conducted for one month period. During the reliability run if the I&C system fails to 
meet the specific requirements, then the Bidder shall take immediate remedial actions and the 
procedure shall be restarted again for the reliability run. After the competition of the reliability 
run with full satisfaction of the Owner, the system shall be deemed for take over and this shall 
mark the commencement of warranty period.  

 
 Special tools and equipment for the maintenance, inspection and repair of the individual main 

equipment and auxiliary equipment shall be supplied by the Bidders in sufficient quantity to 
equip the shift personnel, maintenance personnel and workshop craftsman. 

 
 The special tools and equipment for maintenance and repair shall be delivered by the bidder 

in lockable steel boxes and they shall be marked in an approved manner for identification 
purposes and a corresponding tool chart shall be supplied with the steel boxes 

 
 The I&C systems offered by the Bidder shall be provided with guarantee period which will start 

from the date of handing over to the owner and Bidder to indicate the same in his offer. 
 
 Latest version of hardware and software available at the time of system designing shall be 

provided. In case of future up-gradation of software, Bidder shall remain committed to upgrade 
the supplied system with the new version within the warranty period. Beyond the warranty 
period and during the remaining life of the plant, any up gradation in hardware and software 
shall be brought to the notice of Buyer. Bidder shall ensure that supplied controls & 
instruments should be supported by the supplier such that spare parts are guaranteed to be 
available for purchase for a period of 15 (Fifteen) years. Similarly the service shall also be 
guaranteed for a period of 15 (Fifteen) years. 
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SPECIFIC TECHNICAL REQUIREMENTS (C&I) 

NATURAL DRAUGHT COOLING TOWER 
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MANDATORY SPARES 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



SI. NO. PARTICULARS QUANTITY 

1
RTD’s of each type and length(with head 

assembly, terminal block & nipple) 

10% or 2 nos. of each type and length, 

whichever is more 

2

Thermocouples of each type like K-type, R-type, 

metal etc. (with head assembly, terminal block & 

nipple) 

10% or 2 nos. of each type and length 

which ever is more 

3

Local Indicators like temperature gauges, pressure 

gauges, differential pressure gauges, flow gauges, 

flow meters etc., 

10% or 2 no. of each make, model and 

type whichever is more and for each plant 

(to be divided to various ranges in 

proportion to main of all make, model, 

type population) 

4

Process Actuated Switch Devices Includes all types 

of Pressure, differential pressure, flow, 

temperature, differential temperature, level switch 

Devices 

5% or 1 no. of each type and model 

whichever is more 

5
POWER SUPPLY SYSTEM – 24 VDC (To be 
provided for each system) 
Silicon controlled thyristors, diodes, power 

transistors 
100%(1 Lot) 

Capacitors 1 set 

Filter regulators 
20% of each model or 2 nos. whichever is 

more. 

6
INSTRUMENTATION CABLE, INTERNAL WIRING & 
ELECTRICAL FIELD 
Pre fabricated cable of each type. 10% of installed quantity 

Pre fabricated cable connector of each type 
10% or 1 no. of each type and model, 

whichever is more. 

Other cables 
5% of each type, pair and size of actual 

installed quantity 

7 Electrical actuator, complete assembly, of each 
rating 

2 Nos. 

MANDATORY SPARES FOR CONTROL & INSTRUMENTATION

2x660 MW UDANGUDI TPS STAGE-I - EPC 

Note: Mandatory Spares mentioned here are inline with spares list received from PG vide email 
dated 23.03.2018. Quantity mentioned is considered for 2 Units

6080839
Line
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Package Name Supplier Name Supplier Communication Address
PRESSURE GAUGE/ DIFF.PRESSURE GAUGE                      H.GURU INDUSTRIES Mr. G. D. Hazra/Mr. P. K. Mitra 10 B, HO-CHI-MINH 

SARANI,    KOLKATA Phone- 033 2282 2463 / 1637 
Pincode  :  700071  Email :  mguru@vsnl.net

PRESSURE GAUGE/ DIFF.PRESSURE GAUGE                      A.N. INSTRUMENTS PVT. LTD. MARKETING DIVISION, 5th FLOOR, 59-B, CHOWRINGHEE 
ROAD,    KOLKATA Phone- 24757784,22472509 Pincode  :  
700020  Email :  anidel@bol.net.in

PRESSURE GAUGE/ DIFF.PRESSURE GAUGE                      BOSE PANDA INSTRUMENTS PVT.LTD. Mr. Partha Bose 44, Saheed Hemanta Kumar Bose,  
Sarani,  Kolkata Phone- +91 33 2548 7220 Pincode  :  
700074  Email :  parthabosebpi@gmail.com; 
bosepanda@vsnl.net

PRESSURE GAUGE/ DIFF.PRESSURE GAUGE                      PRECISION MASS PRODUCTS PVT. LTD. Mr. Nishit Patel/Mr. Anuj Verma Plot No.2306, Phase II, 
GIDC Chhatral    Kalol Phone- 9999464663 Pincode  :  
382729  Email :  sales@precisionmass.com

PRESSURE GAUGE/ DIFF.PRESSURE GAUGE                      Baumer Technologies India Pvt. Ltd. Mr. Shyam Warilani/Mr. V Suresh Babu 36, DAMJI SHAMJI 
INDUSTRIAL COMPLEX,  OFF.-MAHAKALI CAVES ROAD, 
ANDHERI(E)  MUMBAI Phone- +91 99589 25151 Pincode  
:  400093  Email :  sales.in@baumer.com

PRESSURE GAUGE/ DIFF.PRESSURE GAUGE                      H.GURU INSTRUMENTS (SOUTH INDIA) P. LTD 32,INDUSTRIAL SUBURB YESWANTHAPUR    BANGALORE 
Phone- 080-23370300, Pincode  :  560022  Email :  
info@hgurusouth.com

PRESSURE GAUGE/ DIFF.PRESSURE GAUGE                      FORBES MARSHALL (HYD) LTD. MR SAILESH PATALAY/MR. M K SRINIVASAN PLOT NO.A-
19/2,  & T-4/2,  IDA,  NACHARAM,  HYDERABAD Phone- 
9849913704 Pincode  :  500 076  Email :  
mksrinivasan@forbesmarshall.com

PRESSURE GAUGE/ DIFF.PRESSURE GAUGE                      GAUGE BOURDON INDIA PVT. LTD. 194/195, Gopi Tank Road, Off Pandurang Naik Marg,    
Mahim Mumbai, Phone- 011-41607463, Pincode  :  
400016,  Email :  gicdelhi@general-gauges.com,

PRESSURE GAUGE/ DIFF.PRESSURE GAUGE                      SCIENTIFIC DEVICES (BOMBAY) PVT LTD, Office no. 53, Shree Manoshi Complex, Plot No. 5 & 6, Sec-
3,  Ghansoli (East),  Navi Mumbai, Phone- 9892230623, 
Pincode  :  400 701,  Email :  sdbpl@vsnl.com

PRESSURE GAUGE/ DIFF.PRESSURE GAUGE                      Nesstech Instruments Private Limited 26/2, G Type, Global Industrial Park Near Nahuli Railway 
Crossing, Valvada    Vapi Phone- 9920576002 Pincode  :  
396105  Email :  sales@nesstech.co.in

TEMPERATURE GAUGE                                                    FORBES MARSHALL (HYD) LTD. MR SAILESH PATALAY/MR. M K SRINIVASAN PLOT NO.A-
19/2,  & T-4/2,  IDA,  NACHARAM,  HYDERABAD Phone- 
9849913704 Pincode  :  500 076  Email :  
mksrinivasan@forbesmarshall.com

TEMPERATURE GAUGE                                                    GOA INSTRUMENTS INDUSTRIES PVT.LTD., D2/5, Mapusa Industrial Estate, Mapusa,    Goa, Phone- 
09326054551, Pincode  :  403507,  Email :  
sumukh@goainstruments.com,

TEMPERATURE GAUGE                                                    H.GURU INSTRUMENTS (SOUTH INDIA) P. LTD 32,INDUSTRIAL SUBURB YESWANTHAPUR    BANGALORE 
Phone- 080-23370300, Pincode  :  560022  Email :  
info@hgurusouth.com

TEMPERATURE GAUGE                                                    GAUGE BOURDON INDIA PVT. LTD. 194/195, Gopi Tank Road, Off Pandurang Naik Marg,    
Mahim Mumbai, Phone- 011-41607463, Pincode  :  
400016,  Email :  gicdelhi@general-gauges.com,

TEMPERATURE GAUGE                                                    H.GURU INDUSTRIES Mr. G. D. Hazra/Mr. P. K. Mitra 10 B, HO-CHI-MINH 
SARANI,    KOLKATA Phone- 033 2282 2463 / 1637 
Pincode  :  700071  Email :  mguru@vsnl.net

TEMPERATURE GAUGE                                                    GOA THERMOSTATIC INSTRUMENTS PVT.LTD.  FLAT -B , GF, HILL CROWN APTS.,  COLLEGE ROAD,  
MAPUSA Phone-  Pincode  :  403525  Email :  
gtilworks@pyro-electric.in

TEMPERATURE GAUGE                                                    A.N. INSTRUMENTS PVT. LTD. MARKETING DIVISION, 5th FLOOR, 59-B, CHOWRINGHEE 
ROAD,    KOLKATA Phone- 24757784,22472509 Pincode  :  
700020  Email :  anidel@bol.net.in

TEMPERATURE GAUGE                                                    PRECISION MASS PRODUCTS PVT. LTD. Mr. Nishit Patel/Mr. Anuj Verma Plot No.2306, Phase II, 
GIDC Chhatral    Kalol Phone- 9999464663 Pincode  :  
382729  Email :  sales@precisionmass.com

TEMPERATURE GAUGE                                                    Baumer Technologies India Pvt. Ltd. Mr. Shyam Warilani/Mr. V Suresh Babu 36, DAMJI SHAMJI 
INDUSTRIAL COMPLEX,  OFF.-MAHAKALI CAVES ROAD, 
ANDHERI(E)  MUMBAI Phone- +91 99589 25151 Pincode  
:  400093  Email :  sales.in@baumer.com

LEVEL GAUGE                                                                 TOSHNIWAL BROTHERS PVT.LTD. WORKS:TOSHNIWAL IND.PVT.LTD, INDUSTRIAL ESTATE 
MAKHUPURA,    AJMER Phone- 441171 Pincode  :  305002  
Email :  toshniwalprocess@gmail.com

LEVEL GAUGE                                                                 BLISS ANAND PVT. LTD. Mr. Vikas Anand/ Mr.RGRajan 92B & 93 B ,  IMT  
MANESAR  Gurgaon Phone- 0124-4366000 TO 9 Pincode  : 
122001  Email :  sales@blissanand.com

PACKAGE WISE REGISTERED SUPPLIER LIST AS ON 18/05/2018



Package Name Supplier Name Supplier Communication Address
LEVEL GAUGE                                                                 SIGMA INSTRUMENTS CO. Gopal Kannan/R Gopinath 201, ANANDRAJ INDUSTRIAL 

ESTATE,  OFF.LBS MARG, SONAPUR LANE,  BHANDUP (W) 
MUMBAI Phone- +919821038162 Pincode  :  400078  
Email :  sales@sigmainstruments.co.in

TEMP. ELEMENT                                                             PYRO ELECTRIC INSTRUMENTS GOA PVT.LTD. M. D. BICHU/R. M. BICHU G.B, HILL CROWN 
APARTMENTS,  COLLEGE ROAD,  MAPUSA Phone- 
9326114601 Pincode  :  403507  Email :  
priyanka.marketing@pyro-electric.in

TEMP. ELEMENT                                                             Baumer Technologies India Pvt. Ltd. Mr. Shyam Warilani/Mr. V Suresh Babu 36, DAMJI SHAMJI 
INDUSTRIAL COMPLEX,  OFF.-MAHAKALI CAVES ROAD, 
ANDHERI(E)  MUMBAI Phone- +91 99589 25151 Pincode  
:  400093  Email :  sales.in@baumer.com

TEMP. ELEMENT                                                             DETRIVE INSTRUMENTATION & ELECTRONICS LTD. 320, TV INDUSTIAL ESTATE, OFF.DR.A.BESANT ROAD,  
BEHIND GLAXO, WORLI,  MUMBAI Phone- 
24934125,24938403 Pincode  :  400025  Email :  
trivtech@vsnl.com

TEMP. ELEMENT                                                             Nesstech Instruments Private Limited 26/2, G Type, Global Industrial Park Near Nahuli Railway 
Crossing, Valvada    Vapi Phone- 9920576002 Pincode  :  
396105  Email :  sales@nesstech.co.in

TEMP. ELEMENT                                                             Thermal Instrument India Pvt. Ltd. Mr. Raghavendra M. Kulkarni 194/195, Gopi Tank Road  
Behind Citylight Cinema,Mahim  Mumbai Phone- 
09322664709 Pincode  :  400016  Email :  
ramk@giconindia.com

TEMP. ELEMENT                                                             GAUGE BOURDON INDIA PVT. LTD. 194/195, Gopi Tank Road, Off Pandurang Naik Marg,    
Mahim Mumbai, Phone- 011-41607463, Pincode  :  
400016,  Email :  gicdelhi@general-gauges.com,

TEMP. ELEMENT                                                             GOA INSTRUMENTS INDUSTRIES PVT.LTD., D2/5, Mapusa Industrial Estate, Mapusa,    Goa, Phone- 
09326054551, Pincode  :  403507,  Email :  
sumukh@goainstruments.com,

TEMP. ELEMENT                                                             TOSHNIWAL INDUSTRIES PVT. LTD., Industrial Estate, Makhupura,    Ajmer, Phone- 
9352009000, Pincode  :  305002,  Email :  info@tipl.com,

TEMP. ELEMENT                                                             Tempsens Instrument (I) Pvt Ltd MR. V.P.RATHI/MR. HEMANT RATHI B-188A ROAD NO.5 , 
M.I.A    UDAIPUR Phone- 09352420069 Pincode  :  313003 
Email :  info@tempsens.com

TEMP. ELEMENT                                                             SCIENTIFIC DEVICES (BOMBAY) PVT LTD, Office no. 53, Shree Manoshi Complex, Plot No. 5 & 6, Sec-
3,  Ghansoli (East),  Navi Mumbai, Phone- 9892230623, 
Pincode  :  400 701,  Email :  sdbpl@vsnl.com

JUNCTION BOX                                                              SUCHITRA INDUSTRIES NO-2,OPP-27 AECS LAYOUT 2ND STG REJAMAHALVILAS 
EXTN 2ND STG  BANGALORE   Phone-  Pincode  :     Email 
:  suchitra.industriesblr@gmail.com

JUNCTION BOX                                                              K.S.INSTRUMENTS PVT.LTD. S Raghavan No. 72, 3rd Main, 1st Stage  Industrial 
Suburb, Yeshwanthpur  Bangalore Phone- 9880385770 
Pincode  :  560022  Email :  sales1@ksinstruments.net

JUNCTION BOX                                                              Shrenik & Company, Mr. Mitesh Shah/Mr. Pulin Shah 39 A/3 ,Panchratna 
Industrial  Estate, Sarkhej-Bavla Road  Ahmedabad Phone- 
9825024921 Pincode  :  382213  Email :  
sales@pustron.com, pulin@sumip.com

JUNCTION BOX                                                              FLEXPRO ELECTRICALS PVT. LTD. Mr. Dineshbhai Zaveri C-1/ 27&37, GIDC, Kabilpore,    
Navsari Phone- 02637-265140,265003 Pincode  :  396424  
Email :  flexpro@flexproltd.com

JUNCTION BOX                                                              AJMERA INDUSTRIAL & ENGINEERING WORKS JIGNESH MAHENDRA AJMERA DENA BANK BLDG.,SHREE 
NAGESH  INDL. ESTATE,STATION ROAD,  MUMBAI Phone- 
022 67973578 Pincode  :  400 088  Email :  
ajmera@ajmera.net, jmajmera@yahoo.com

INSTRUMENTS TUBE FITTINGS                                        VIKAS INDUSTRIAL PRODUCTS S.R.SINGH/NAVEEN SINGH B - 2, SECTOR - 6,    NOIDA 
Phone- +91-9810122070 Pincode  :  201301  Email :  
naveensingh@vsnl.com

INSTRUMENTS TUBE FITTINGS                                        Fluid Controls Pvt. Ltd. Sophie Y. Moochhala/Mayur Rajput J.V.PATEL, I.T.I CMPD, 
B.MADHUKAR MARG,  ELPHINSTONE ROADSTN.(WR),  
MUMBAI Phone- (022) 43338000 Pincode  :  400013  Email 
:  sales@fluidcontrols.com

INSTRUMENTS TUBE FITTINGS                                        PRECISION ENGINEERING INDUSTRIES K. SITARAM/ K. SRINIVAS 7,SIDHAPURA INDUSTRIAL 
ESTATE  S.V. ROAD,GOREGAON(W)  MUMBAI Phone- 022 
42631700 Pincode  :  400 062  Email :  peiks@vsnl.com

INSTRUMENTS TUBE FITTINGS                                        AURA INCORPORATED NIRAJ SHARAN/SUJIT KUMAR W-167A, GREATER 
KAILASH-II    NEW DELHI Phone- 9810182430 Pincode  :  
110048  Email :  niraj@aurainc.com

LEVEL SWITCH-CAPACITANCE TYPE                                 SIGMA INSTRUMENTS CO. Gopal Kannan/R Gopinath 201, ANANDRAJ INDUSTRIAL 
ESTATE,  OFF.LBS MARG, SONAPUR LANE,  BHANDUP (W) 
MUMBAI Phone- +919821038162 Pincode  :  400078  
Email :  sales@sigmainstruments.co.in

LEVEL SWITCH-CAPACITANCE TYPE                                 V. AUTOMAT & INTRUMENTS (P) LTD. Mr. R. K. BASSI/Mr. PRAVEEN KUMAR F-61, OKHLA 
INDL.AREA, PH-1    NEW DELHI Phone- 9810005826 
Pincode  :  110 020  Email :  sales@vautomat.com

LEVEL SWITCH-CAPACITANCE TYPE                                 SCIENTIFIC DEVICES (BOMBAY) PVT LTD, Office no. 53, Shree Manoshi Complex, Plot No. 5 & 6, Sec-
3,  Ghansoli (East),  Navi Mumbai, Phone- 9892230623, 
Pincode  :  400 701,  Email :  sdbpl@vsnl.com



Package Name Supplier Name Supplier Communication Address
LEVEL SWITCH-CAPACITANCE TYPE                                 LEVCON INSTRUMENTS PVT. LTD. Mr Shayak Gupta/Badal Jana Rajkamal', 7th floor, 13, 

Camac Street    KOLKATA Phone- 0 33 2283 2766 Pincode  
:  700017  Email :  b_jana@levcongroup.com

LEVEL SWITCH-CAPACITANCE TYPE                                 Flow Star Engineering Pvt. Ltd., MR. KHALID AKHTAR/MR. TAPAN KUMAR JANA Plot No-7 
F/2, Northern India Industrial  20/3, Mathura Road  
FARIDABAD Phone- 9818176380 Pincode  :  121005  Email 
:  khalid@flowstar.co.in

LEVEL SWITCH-CAPACITANCE TYPE                                 Pune Techtrol Pvt. Ltd. N.P.Khatan/Sudhakar Badiger S-18, MIDC  Bhosari,  Pune 
Phone- 9850560042 Pincode  :  411 026  Email :  
ho@punetechtrol.com

LEVEL SWITCH-CAPACITANCE TYPE                                 Baumer Technologies India Pvt. Ltd. Mr. Shyam Warilani/Mr. V Suresh Babu 36, DAMJI SHAMJI 
INDUSTRIAL COMPLEX,  OFF.-MAHAKALI CAVES ROAD, 
ANDHERI(E)  MUMBAI Phone- +91 99589 25151 Pincode  
:  400093  Email :  sales.in@baumer.com

LEVEL SWITCH-CONDUTIVITY  TYPE                                Sapcon Instrument Pvt Ltd. 131, PALSHIKAR COLONY   Contact Person- Mr. Ashwin 
(9826080207)  INDORE Phone- +91-731-4085751, 
Pincode  :  452004  Email :  sales@sapconinstruments.com

LEVEL SWITCH-CONDUTIVITY  TYPE                                LEVCON INSTRUMENTS PVT. LTD. Mr Shayak Gupta/Badal Jana Rajkamal', 7th floor, 13, 
Camac Street    KOLKATA Phone- 0 33 2283 2766 Pincode  
:  700017  Email :  b_jana@levcongroup.com

LEVEL SWITCH-CONDUTIVITY  TYPE                                BLISS ANAND PVT. LTD. Mr. Vikas Anand/ Mr.RGRajan 92B & 93 B ,  IMT  
MANESAR  Gurgaon Phone- 0124-4366000 TO 9 Pincode  : 
122001  Email :  sales@blissanand.com

LEVEL SWITCH-CONDUTIVITY  TYPE                                V. AUTOMAT & INTRUMENTS (P) LTD. Mr. R. K. BASSI/Mr. PRAVEEN KUMAR F-61, OKHLA 
INDL.AREA, PH-1    NEW DELHI Phone- 9810005826 
Pincode  :  110 020  Email :  sales@vautomat.com

LEVEL SWITCH-CONDUTIVITY  TYPE                                HI-TECH SYSTEMS & SERVICES LTD. Mr. Vikash Agrawal/Mr. Tarun Debnath 119, PARK STREET 
,    KOLKATA Phone- 033-22290045 Pincode  :  700016  
Email :  sandeep@hitech.in

LEVEL SWITCH-CONDUTIVITY  TYPE                                RAMAN INSTRUMENTS PVT.LTD. Mr. N R Shenoy/Mr G B Vijh 8, First Floor.Plot : 160A  Bait-
Ush-Sharaf, 29th Road,Bandra(W)  MUMBAI Phone- 
09892331381 Pincode  :  400050  Email :  
ramanbpl@vsnl.com

LEVEL SWITCH-CONDUTIVITY  TYPE                                SIGMA INSTRUMENTS CO. Gopal Kannan/R Gopinath 201, ANANDRAJ INDUSTRIAL 
ESTATE,  OFF.LBS MARG, SONAPUR LANE,  BHANDUP (W) 
MUMBAI Phone- +919821038162 Pincode  :  400078  
Email :  sales@sigmainstruments.co.in

LEVEL SWITCH-CONDUTIVITY  TYPE                                SOR INC. LARRY DEGARMO/Avdhesh Chandra, 14685 W. 105TH 
STREET    LENEXA Phone- 09810905139, Pincode  :  
66215  Email :  Ldegarmo@sorinc.com, avdhesh@sherman-
india.com,

LEVEL SWITCH-FLOAT TYPE                                            Pune Techtrol Pvt. Ltd. N.P.Khatan/Sudhakar Badiger S-18, MIDC  Bhosari,  Pune 
Phone- 9850560042 Pincode  :  411 026  Email :  
ho@punetechtrol.com

LEVEL SWITCH-FLOAT TYPE                                            D.K. INSTRUMENTS PVT.LTD. N.SIKDAR/ SUMIT SIKDAR 76/2,SELIMPUR RD DHAKURIA  
Kolkata Phone- 033-2415-1310. Pincode  :  700031  Email 
:  dkinst@vsnl.net

LEVEL SWITCH-FLOAT TYPE                                            V. AUTOMAT & INTRUMENTS (P) LTD. Mr. R. K. BASSI/Mr. PRAVEEN KUMAR F-61, OKHLA 
INDL.AREA, PH-1    NEW DELHI Phone- 9810005826 
Pincode  :  110 020  Email :  sales@vautomat.com

LEVEL SWITCH-FLOAT TYPE                                            SCIENTIFIC DEVICES (BOMBAY) PVT LTD, Office no. 53, Shree Manoshi Complex, Plot No. 5 & 6, Sec-
3,  Ghansoli (East),  Navi Mumbai, Phone- 9892230623, 
Pincode  :  400 701,  Email :  sdbpl@vsnl.com

LEVEL SWITCH-FLOAT TYPE                                            LEVCON INSTRUMENTS PVT. LTD. Mr Shayak Gupta/Badal Jana Rajkamal', 7th floor, 13, 
Camac Street    KOLKATA Phone- 0 33 2283 2766 Pincode  
:  700017  Email :  b_jana@levcongroup.com

LEVEL SWITCH-FLOAT TYPE                                            GENERAL INSTRUMENTS CONSORTIUM Mr. Amarendra Kulkarni 194/195, Gopi Tank Road, Off.  
Pandurang Naik Marg, Mahim  Mumbai Phone- 
9323195251 Pincode  :  400016  Email :  
amarendra@general-gauges.com

LEVEL SWITCH-FLOAT TYPE                                            Baumer Technologies India Pvt. Ltd. Mr. Shyam Warilani/Mr. V Suresh Babu 36, DAMJI SHAMJI 
INDUSTRIAL COMPLEX,  OFF.-MAHAKALI CAVES ROAD, 
ANDHERI(E)  MUMBAI Phone- +91 99589 25151 Pincode  
:  400093  Email :  sales.in@baumer.com

LEVEL SWITCH-FLOAT TYPE                                            SBEM PVT. LTD. MR.N.K. BEDARKAR/MR. VISHWANATH KARANDIK 39, 
ELECTRONIC CO.OP.  ESTATE, PUNE SATARA ROAD  
PUNE, Phone- 912041030100 Pincode  :  411009  Email :  
newdelhi@sbem.co.in

LEVEL SWITCH-FLOAT TYPE                                            SIGMA INSTRUMENTS CO. Gopal Kannan/R Gopinath 201, ANANDRAJ INDUSTRIAL 
ESTATE,  OFF.LBS MARG, SONAPUR LANE,  BHANDUP (W) 
MUMBAI Phone- +919821038162 Pincode  :  400078  
Email :  sales@sigmainstruments.co.in

LEVEL SWITCH-FLOAT TYPE                                            SOR INC. LARRY DEGARMO/Avdhesh Chandra, 14685 W. 105TH 
STREET    LENEXA Phone- 09810905139, Pincode  :  
66215  Email :  Ldegarmo@sorinc.com, avdhesh@sherman-
india.com,

INSTRUMENTS PIPE FITTINGS                                         VIKAS INDUSTRIAL PRODUCTS S.R.SINGH/NAVEEN SINGH B - 2, SECTOR - 6,    NOIDA 
Phone- +91-9810122070 Pincode  :  201301  Email :  
naveensingh@vsnl.com



Package Name Supplier Name Supplier Communication Address
INSTRUMENTS PIPE FITTINGS                                         Fluid Controls Pvt. Ltd. Sophie Y. Moochhala/Mayur Rajput J.V.PATEL, I.T.I CMPD, 

B.MADHUKAR MARG,  ELPHINSTONE ROADSTN.(WR),  
MUMBAI Phone- (022) 43338000 Pincode  :  400013  Email 
:  sales@fluidcontrols.com

INSTRUMENTS PIPE FITTINGS                                         AURA INCORPORATED NIRAJ SHARAN/SUJIT KUMAR W-167A, GREATER 
KAILASH-II    NEW DELHI Phone- 9810182430 Pincode  :  
110048  Email :  niraj@aurainc.com

INSTRUMENTS PIPE FITTINGS                                         PRECISION ENGINEERING INDUSTRIES K. SITARAM/ K. SRINIVAS 7,SIDHAPURA INDUSTRIAL 
ESTATE  S.V. ROAD,GOREGAON(W)  MUMBAI Phone- 022 
42631700 Pincode  :  400 062  Email :  peiks@vsnl.com

INSTRUMENT FITTINGS                                                  AURA INCORPORATED NIRAJ SHARAN/SUJIT KUMAR W-167A, GREATER 
KAILASH-II    NEW DELHI Phone- 9810182430 Pincode  :  
110048  Email :  niraj@aurainc.com

INSTRUMENT FITTINGS                                                  Comfit & Valve Pvt. Ltd. Mr. Jeetu Jain/Mr. Vinay Sosa Survey No. 23/1, Part 2,  
Ahmedabad-Mehsana Highway  Laxmipura, Nandasan 
Phone- 02764-267036/37 Pincode  :  382705  Email :  
marketing@com-fit.com

INSTRUMENT FITTINGS                                                  HP VALVES & FITTINGS INDIA PVT. LTD. S. Harichandran/P.S. Pandi B-11, Mugappair Industrial 
Estate,    CHENNAI Phone- 044 26252537 Pincode  :  
600037  Email :  sales@hpvalvesindia.com

INSTRUMENT FITTINGS                                                  PRECISION ENGINEERING INDUSTRIES K. SITARAM/ K. SRINIVAS 7,SIDHAPURA INDUSTRIAL 
ESTATE  S.V. ROAD,GOREGAON(W)  MUMBAI Phone- 022 
42631700 Pincode  :  400 062  Email :  peiks@vsnl.com

INSTRUMENT FITTINGS                                                  Perfect Instrumentation Control (India) Pvt. Ltd. MD Hussain Shaikh/Shahanawaz Khan Gala No. 168, 
Loheki Chwal,216/ 218,  Maulana Azad Rd. Nagpada 
Junction  Mumbai Phone- 91-9324383121 Pincode  :  
400008  Email :  
shahanawaz.khan@perfectinstrumentation.com

INSTRUMENT FITTINGS                                                  Arya Crafts & Engineering Pvt. Ltd. Mr.Sanjay Brahman/Mr.Shyam Vazirani 102, Vora 
Industrial Estate No.4  Navghar, Vasai Road (E)  
Dist.Thane, Mumbai Phone- +91-250-2392246 Pincode  :  
401210  Email :  arya@aryaengg.com

INSTRUMENT FITTINGS                                                  FLUIDFIT ENGINEERS PVT. LTD. Mr. Abbas Bhola Potia Building No. 2, Office No. 3,292,  
Bellasis Road,Mumbai Central (East)  Mumbai Phone- 
9920044113 Pincode  :  400008  Email :  
ab@fluidfitengg.com

INSTRUMENT FITTINGS                                                  VIKAS INDUSTRIAL PRODUCTS S.R.SINGH/NAVEEN SINGH B - 2, SECTOR - 6,    NOIDA 
Phone- +91-9810122070 Pincode  :  201301  Email :  
naveensingh@vsnl.com

INSTRUMENT FITTINGS                                                  Fluid Controls Pvt. Ltd. Sophie Y. Moochhala/Mayur Rajput J.V.PATEL, I.T.I CMPD, 
B.MADHUKAR MARG,  ELPHINSTONE ROADSTN.(WR),  
MUMBAI Phone- (022) 43338000 Pincode  :  400013  Email 
:  sales@fluidcontrols.com

INSTRUMENT FITTINGS                                                  PANAM ENGINEERS Mr. Santosh Shukla 203, Jaisingh Business,Parsiwada,  
Sahar road,Andheri(East),  Mumbai, Phone- 9892179529, 
Pincode  :  400099,  Email :  
santosh@panamengineers.com,

6080839
Text Box
Notes:
i) The above sub-vendor list is tentative & reference only. However Sub-Vendor List is subject to BHEL/ end user approval without any commercial/ delivery implication.
ii) New Sub-Vendor if proposed by Vendor during contract stage shall subject to BHEL/ end user approval without any commercial/ delivery implication.   
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