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SPECIFICATION FOR
CONTROL & INSTRUMENTATION FOR AUX 

PACKAGES

SPECIFICATION NO.:  

VOLUME  

SUB SECTION  

REV. NO.  DATE :  

SHEET   OF    FO
R

M
 N

O
. P

E
M

-6
66

6-
0

 GENERAL REQUIREMENT 

1.0 Bidder shall provide complete and independent control & instrumentation system with all 
accessories, auxiliaries and associated equipments for the safe, efficient and reliable operation of 
auxiliary systems. 

2.0 The quantity of instruments for auxiliary system shall be as per tender P &ID wherever provided 
of the respective system as a minimum, for bidding purpose.  However, Bidder shall also include 
in his proposal all the instruments and devices that are needed for the completeness of the pla nt 
auxiliary system/ equipment supplied by the bidder, even if the same is not specifically appearing 
in the P & I D.  During detail engineering if any additional instruments are requir ed for safe & 
reliable operation of plant, bidder shall supply the same without any price implication. 

3.0 Measuring instruments/equipment and subsystems offered by the bidder shall be from reputed 
experienced manufacturers of specified type and range of equipment, whose guaranteed and 
trouble free operation has been proven. Further all the instr uments shall be of prov en reliability, 
accuracy, and acceptable international standards and shall be subject t o employer’s approval. All 
instrumentation equipm ent and accessories under this specificat ion shall be fur nished as per 
technical specificat ion, ranges, makes/ number s as approved by the  employer’ during detail 
engineering. 

4.0 The necessary root valves, impulse piping, drain cocks, gauge-zeroing cocks, valve manifold and   
all the other accessories required for mounting/ erection of these local instruments shall be  
furnished, e ven if not specifica lly asked for, o n as required basis. T he contacts of equipment 
mounted instruments; sensors, switches etc for external connection including spare contacts shall 
be wired out to suitably located junction boxes.  

5.0 The customer specification attached as Specific Technical Requirement  will superc ede the Dat a 
sheets, if there is any mismatch.

&
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1.00.00  MEASURING INSTRUMENTS (PRIMARY AND SECONDARY)

1.01.00 Measuring instruments/equipment and subsystems offered by the Bidder shall be from 
reputed experienced manufacturers of specified type and range of equipment, whose 
guaranteed and trouble free operation has been proven. Refer Sub-section Basic Design 
Criteria. Further, all instruments shall be of proven reliability, accuracy, and repeatability 
requiring a minimum of maintenance and shall comply with the acceptable international 
standards and shall be subject to Employer's approval.  

1.02.00 Every panel-mounted instrument requiring power supply shall be provided with easily 
replaceable glass cartridge fuses of suitable rating. Every instrument shall be provided with a 
grounding terminal and shall be suitably connected to the panel grounding bus. 

1.03.00 All transmitters, sensors,  switches and gauges for parameters like pressure, temperature, 
level, flow etc. as required for the safe and efficient operation and maintenance as well as for 
operator and management information (including all computation) of equipment in the system 
under the scope of specification shall be provided on as required basis with in quoted lump 
sum price. The Contractor shall furnish all Instrumentation / Control equipment & accessories 
under this specification as per technical specification, ranges, makes & model as approved 
by the Employer during detailed engineering. 

1.04.00 The necessary root valves, impulse piping, drain cocks, 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, on as required basis. The 
contacts of equipment mounted instruments, sensors, switches etc. for external connection 
including spare contacts shall be wired out in flexible/rigid conduits, independently to suitably 
located common junction boxes. 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./sq.cm. 

1.05.00 All instruments envisaged for sea water applications, shall be provided with wetted parts 
made of Monel/ Hastelloy C or any other material (if provenness experience of the proposed 
material for such applications is established by contractor). 

For Chlorine application:  Instruments shall be provided with wetted parts (e.g. diaphragm 
seal, etc.) made of Hastelloy C. Also, filled liquid shall be Fluorolube oil/ Inert Hydrocarbon / 
CTFE etc., for these applications. 

For applications of FECL3 solution: Instruments shall be provided with wetted parts (e.g. 
diaphragm seal, etc.) made of Tantalum. 

1.06.00      For coastal areas, all instruments shall be provided with durable epoxy coating for               
housings and all exposed surfaces of the instruments.  
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2.00.00 SPECIFICATION FOR ELECTRONIC TRANSMITTERS 

2.01.00 SPECIFICATION FOR ELECTRONIC TRANSMITTER FOR PRESSURE, DIFF PRESS 
AND DP BASED FLOW / LEVEL MEASUREMENTS 

Sl.No. Features Essential/Minimum Requirements 

1. Type of Transmitter  Microprocessor based 2 wire type (loop powered), Hart 
protocol compatible.  

2. Accuracy ± 0.1% of calibrated  span (minimum)  

3. Output  signal range 4-20 mA DC (Analog)  along with  superimposed digital 
signal  (based  on  HART protocol) 

4. Turn down ratio 

(minimum)

10:1 for vacuum/very low pressure applications (i.e. 
pressure <= 200 mmWC) 

5:1 for very high pressure application (i.e. pressure >= 
200 Kg/cm2) 

30:1 for other applications 

5. Stability ± 0.1% of calibrated span for six months for Ranges up to 
and including70 Kg/cm² 

 ± 0.25% of calibrated span for six months for Ranges 
more than 70 Kg/cm² 

6. Zero and span drift +/- 0.015% per deg.C at max span  

+/-0.11% per deg.C at min.  Span 

7. Load impedance 500 ohm (minimum) 

8. Housing Weather proof as per IP-65, metallic housing with durable 
corrosion resistant coating 

9. Over Pressure 150% of max. Operating pressure 

10. Connection 
(Electrical) 

Plug and socket type 

11. Process connection 1/2 inch NPT (F) 

12. Span and Zero Continuous, tamper proof, Remote as well as manual 
adjustability from instrument with zero suppression and 
elevation facility. 

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

-2 valve manifold for absolute & Gauge pressure 
transmitters, 3-valve and 5 valve manifold for 
DP/Level/Flow applications. The valve manifold shall be 
non integral type (except Fuel Oil area). 
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-For hazardous area, explosions proof enclosure as 
described in NEC article 500 

Mounting:    2 inch pipe mounting. 

14. Diagnostics & 
display 

Self-Indicating feature and digital display on transmitter 

15. Power supply 24V DC ± 10%. 

16. Adjustment/calibratio
n/maintenance 

From hand held HART calibrator/ centralized PC based 
system (as applicable). 

Notes  

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

- LVDT type is not acceptable. 

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

2.02.00 GUIDED WAVE RADAR TYPE LEVEL TRANSMITTER 

Type Microprocessor based 2 wire type (loop powered), HART protocol 

compatible Guided wave radar transmitter.  

Principle TDR (Time domain reflectometry) 

Probe Type & 

Material 

(i) Coaxial probe of SS316/316L. If required, probe shall be suitable 

for overfill prevention. 

(ii) Rod probe, cable probe of SS316/SS316L can be used for 

applications wherever coaxial probe is not suitable. 

Output signal 4-20 mA DC along with superimposed digital signal (based on HART 

protocol), suitable for over fill prevention. 

Accuracy +/- 0.5% of calibrated span or minimum 5mm. 

Power supply 24 VDC +/- 10%. 

Housing Weather proof as per IP-65, metallic housing with durable corrosion 

resistance coating. 
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Adjustment/ 

calibration

Using hand held HART calibrator/ centralized PC based system (as 
applicable). 

Zero & span 

adjustment 

Continuous, temper proof, remote as well as manual adjustability 

from instrument. It should be possible to calibrate the instrument 

without any level in the tank/sump etc.  

Display Integral digital display. 

Load Impedance 500 ohms (minimum). 

Electromagnetic 

compatibility

Shall meet EN 61326-1 (1997) and AmdtA1, class A equipment/EN 

50081-2 & EN 5008 1-2 & EN 50082-2 

Mounting (i) External cage shall be provided where ever side mounting is 

required. External cage and other mounting accessories to be 

provided by the contractor. 

(ii) Where ever top mounting is required, all mounting accessories, 

stilling well (as required) etc., shall be provided by the contractor. 

(iii) All weather canopy shall be provided for protection from direct 

sunlight and direct rain for open locations. 

Note: Four wire type transmitters can also be provided for applications where 2- wire 
transmitter has some technical limitations, subject to employer’s approval during 
detailed engineering stage. However, in such cases isolated 4-20 mA DC (analog) 
output shall be provided. Power supply required for such transmitters shall be 240V 
AC / 24V DC.

2.03.00         Ultrasonic Type level Transmitter 

S.No. Features Essential/Minimum requirement 

1. Type of Transmitter Non-contact Microprocessor based 2 wire type 

(loop powered), HART protocol compatible 

Ultrasonic transmitter.  

2. Output signal 4-20 mA DC (Analog) along with superimposed 

digital signal (based on  HART protocol). 
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3. Accuracy +/- 0.5% of calibrated span or minimum 5mm.  

4. Power supply 24 V DC +/- 10%. 

5. Temperature compensation To be provided within transducer. 

6. Housing Weather proof as per IP-65, metallic housing 

with durable corrosion resistance coating. 

7. Adjustment/calibration/ 

maintenance 

Using hand held HART calibrator/ centralized PC 
based system (as applicable). 

 . 

8. Zero and Span adjustment Continuous, tamper proof, remote as well as 

manual adjustability from instrument. It should 

be possible to calibrate the instrument without 

any level in the tank/sump etc. 

9. Sensor Material Corrosion resistant material to suit individual 

application requirement. 

10. False signal tolerance  Transmitter shall be capable of ignoring false 

echoes from internal tank/sumps obstructions 

such as pipes, heating coils or agitator blades. 

Also transmitter shall have adjustable damping 

circuitry. 

11. Range Range of transmitter shall be capable of 

covering the complete level span of tank taking 

care of blocking distance, frequency attenuation 

due to surface, obstructions, vapors etc. 

12. Display Integral digital display  

13. Diagnostics Loss of echo alarm etc. 

14. Load Impedance 500 ohms (minimum). 

15. Electrical Connection Plug and socket 
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16. Accessories • All weather canopy shall be provided for 

protection from direct sunlight and direct 

rain for open locations. 

• All mounting accessories required for 

erection and commissioning shall be 

provided. 

• For hazardous area, explosion proof 

enclosure as described in NEC article 

500 

Note:

1) Contractor can also provide Radar type transmitter as per above specification in 

place of ultrasonic transmitter subject to approval by Employer during detailed 

Engineering.  Sonic frequency based transmitters can also be provided under 

“ultrasonic transmitters” category for fly ash silo level. 

2) Four wire type transmitters can also be provided for applications where 2- wire 

transmitter has some technical limitations, subject to employer’s approval during 

detailed engineering stage. However, in such cases isolated 4-20 mA DC (analog) 

output shall be provided. Power supply required for such transmitters shall be 240V 

AC / 24V DC. 

3) For applications where transmitter location is not accessible, the transmitter shall 

have separate sensor unit and electronic unit for such applications. It shall be 

possible to mount the electronic unit at accessible location. 

2.04.00            HART Hand Held calibrator 

  Hand held calibrator shall be provided for adjustment/calibration/maintenance of the HART 
compatible transmitters. The hand held calibrator shall be suitable for all types of transmitters 
supplied in the package. If one type of hand held type calibrator is not suitable for 
communicating with all types of transmitters then separate hand held calibrator will be 
provided for that specific type of transmitter. 

HART Hand Held calibrator 

Hand held calibrator shall be provided for adjustment/calibration/maintenance of the HARTp j
compatible transmitters. The hand held calibrator shall be suitable for all types of transmitters p yp
supplied in the package. If one type of hand held type calibrator is not suitable for pp p g yp yp
communicating with all types of transmitters then separate hand held calibrator will beg yp
provided for that specific type of transmitter. 
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3.00.00           Temperature Elements and accessories 

3.01.00  Thermocouple 

Sr.
No. 

Features Essential/Minimum Requirements 

1 Type of Thermocouple. : 16 AWG wire of Chromel-Alumel (Type K) 
or 24 AWG wire Pt-Rhodium Pt (Type R) 
depending on operating temperature Range 
(ungrounded separate junction type). 

2 No. of element : Duplex 

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

4 Insulation and Sheathing of  
Thermocouple 

: Swaged type mineral (magnesium oxide) 
insulation and SS316 sheath. 

5 Calibration and accuracy : As per IEC-584/ ANSI-MC-96.1 (special 
limits of errors/ class1) for T/C. 

    

6 Accessories : Thermo well  and associated fittings    

7 Standard : IEC-584/ ANSI MC 96.1 for Thermocouple 
and ASME PTC-19.3 for Thermo-well 

3.02.00       Resistance Temperature Detector ( RTD )

Sr.
No. 

Features Essential/Minimum Requirements 

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

2 No. of element : Duplex 

3 Housing/Head : IP-65/Diecast Aluminium. Head of TE to be 
provided with sufficient space and arrangement 
to mount head mounted temperature transmitter 
(as applicable). Plug in connectors are to be 

373



CLAUSE NO. 
 

TECHNICAL REQUIREMENTS 

EPC PACKAGE FOR  
PATRATU SUPER THERMAL POWER 

STATION EXPANSION PHASE –I 
( 3X 800MW)

TECHNICAL SPECIFICATIONS 
SECTION – VI, PART-B 

BID DOC. NO.:  CS:9585-001-2 

SUB-SECTION-IIIC-04 
MEASURING INSTRUMENTS 
(PRIMARY & SECONDARY) 

PAGE 
8 OF  46 

provided for external signal cable connection. 
TE terminal head shall be spring loaded for 
positive contacts with the thermo well 

4 Insulation and sheathing 
of RTD 

: Mineral (magnesium oxide) insulation and 
SS316 sheath,  

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

6 Accessories : Thermo well  and associated fittings  

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

NOTES :  

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

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

3.03.00           Metal Temperature Thermocouples 

Measuring Medium Metal Temperature 

Material of 
Thermocouple. 

Chromel Alumel Type K 

Type of Thermocouple Duplex with ungrounded separate hot junctions 

Insulation Mineral Insulation (Magnesium Oxide). 

Thermocouple wire 
gauge 

16 AWG 

Protective sheath SS 321 

Protective sheath dia 8 mm OD 

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

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

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

30 mm 

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

  Notes : 

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

2) For boiler metal temperature applications, considering the location of installations 
and response time, manufacturer’s standard and proven specification for metal 
temperature measurement can also be accepted subject to employer’s approval. The 
manufacturer shall submit adequate supporting documents for establishing their 
standard and proven practice. 

3.04.00 Thermo well (for all process temp. elements) 

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

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

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

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

3.05.00  Not Used

3.06.0 TEMPERATURE TRANSMITTER (TT) 

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

a. Single Input Head mounted Temperature Transmitter 

 These shall be suitable for mounting in the head of temperature element itself. 
Temperature transmitter and associated temperature element shall be factory fitted. 

b.  Single Input DIN-rail mounted Temperature Transmitter 

These shall be suitable for mounting on DIN-rails in JBs. The specifications of the JBs 
shall be same as indicated in Subsection INST CABLE with additional DIN-rails and IP 
65 Protection class. This temperature transmitter shall be the ones which are 
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especially designed for DIN-rail mounting with IP 20 protection class. These shall 
have terminals for input/output provided on front side when mounted on DIN-rail. 
Head mounted temperature transmitter with clamps to make it suitable for DIN-rail 
mounting shall not be acceptable under this category. 

c. Dual-input Temperature Transmitter With integral Indicator: 

These shall be suitable for mounting on pipes/ support. Both elements of the duplex 
thermocouple/ RTD shall be wired to a single transmitter. Integral indicator shall be 
provided with these transmitters. These transmitters shall have bump less change 
over facility to second sensor in case first sensor fails .This change-over is to be 
alarmed. Protection class shall be IP65 minimum.

d. Common requirements for each of the above type of temperature transmitters. 

Output    : 2-wire (power supply from input card of Control System) 
with 4-20mA output with superimposed HART protocol 
signal.  

Input : Same transmitter shall be capable to handle Pt-100 RTD, 
Thermocouples –K & R types (input type to be selectable 
at site through HART terminal). 

Isolation : Min. 500 V AC. 

EMC compatibility : As per EN 61326. 

Operating ambient 
temperature   

: 0 to 85 deg C (without indicator). 

0 to 70 deg C (with indicator). 

Power supply    24V DC +/- 10%. 

Accessories   Mounting arrangements including clamps etc. 

Composite Accuracy (i) For head mounted and DIN-rail mounted types: 

(Refer note 2 )  RTD   =<0.4% of  0-250 deg C span 

  T/C-K type =<0.4% of  0-600 deg C span 

  T/C-R type =<0.4% of  0-1000 deg C span 

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

 (ii) For dual-input type: 

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

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

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

e. Field bus compatible temperature transmitters 
Temperature transmitters of this category shall be field mounting type & shall be 
capable of withstanding operating ambient temperature upto 85 deg C. These 
modules shall be connected to DDCMIS through field bus such as Profibus, 
Foundation Field bus etc directly from the transmitter.  Maximum Number of inputs 
per such temperature transmitter shall be eight. These shall be mounted in 
cabinets/enclosures/JBs in non-AC areas. 
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As an alternate, these signals from temperature transmitters can be connected to 
DDCMIS through standard remote I/O modules of the DCS, in which case, the 
temperature transmitter signals will be acquired through 4-20mA input modules in the 
remote I/O cabinet for connecting to DDCMIS through remote I/O bus.  

Air conditioned panel shall be provided for remote I/O. 

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

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

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

4.00.00       ELECTRICAL METERING INSTRUMENTS 

 Electrical metering instruments shall be furnished in accordance with the following general 
specifications. However, the scope shall be governed by the Contract quantity given in 
appendix-1 to part-A.  Application standard for electrical metering instruments shall be as per 
IS: 1248- 2003 (Revised). The size of each instrument shall be as approved by Employer 
during detailed engg.  All metering instruments shall be flush panel mounting type. 

4.01.00          (a) Frequency meters for Synchronization purposes: Accuracy: ± 1.5% of full scale. 

(b) Synchroscope:  Accuracy class: 0.5 or better. 

                         (c)       Voltmeters:  Accuracy: ± 2.0% of full scale or better.  

 4.02.00           Synchronizing Relays

Synchronizing check relay with necessary ancillary equipment shall be provided which shall 
permit breakers to close after checking the requirements of synchronizing of incoming and 
running supply.  The phase angle setting shall not exceed 10 Degree and this angle shall be 
adjustable and shall take the account the circuit breaker closing period.  This relay shall have 
a response time of less than 200 milliseconds when the two system conditions are met within 
preset limits and with the timer disconnected.  The relay shall have a frequency difference 
setting not exceeding 0.45% at rated value and at the minimum time setting.  The relay shall 
have a continuously adjustable time setting range of 0.5-3 secs. Additionally, a guard relay 
shall be provided to prevent the closing attempt by means of synchronizing check relay when 
control switch is kept in closed position long before the two systems are in synchronism. The 
Control Voltage shall be 220V DC and PT input Voltage shall be 110 V AC. 
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In case it is the proven standard practice of a Contractor to provide vibration monitoring PC 
with TFT LCD monitor, instead of dedicated monitors with the signal conditioning equipment 
in control equipment room, the same shall also be acceptable. However, all relevant 
functional requirements detailed above shall be met and the system shall be subject to 
Employer’s approval. 

8.00.00               E-P Converter

E-P converters and associated accessories shall be furnished in accordance with the 
specifications given below : 

A. Fail Freeze Type E/P convertes 

1 Air supply Pressure  
:
 2 kg/sq. cm.  

2 Input signal  
:
 4-20mA DC  

3 Output signal  
:
 0.2 to 1.0 kg/sq. cm  

4 Linearity  
:
 0.5% of span or better.  

5 Span/Zero Adjustment  
:
 To be provided  

6 Hysteresis  
:
 0.5% of span or better.  

7 Fail Freeze Feature  
: Stay put at last position on failure of 4 –20mA 

signal.  

8 Allowable drift rate  
:
 Maximum 2% set point/ hour.  

9
Ambient Temperature 
Effect  

:
 less than 0.02% of span per deg C between - 

10 Mounting  
:
 Surface/Pipe/Bracket Mounting.  

11 Protection class  
:
 IP 65.  

12 Connection Port Sizes  
:
 ¼ inch NPT (F)  

13 Electrical Cable Entry  
:
 ½ inch NPT  

14 
Output Pressure 
Gauge  

:
 1/4 inch NPT connection, 2 inch dial.  

15 Accessories  
: All accessories like mounting brackets, fittings 

etc. required for installation is to be supplied.  
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B. FaiL Safe type E/P converters 

1 Air supply Pressure  : 2 kg/sq. cm.  

2 Input signal  : 4-20mA DC  

3 Output signal  : 0.2 to 1.0 kg/sq. cm  

4 Linearity  : 0.5% of span or better.  
5 Span/Zero Adjustment  : To be provided.  
6 Hysteresis  : 0.5% of span or better.  

7 Fail Safe Feature  : 
Output shall drive to minimum on failure of 
either 4-20mA signal or air supply.  

8 Mounting  : Surface/Pipe/Bracket Mounting.  

9
Ambient Temperature 
Effect  : 

less than 0.02% of span per deg C between 
-20 to +60 deg C.  

10 Protection class  : IP 65.  

11 Connection Port Sizes  : ¼ inch NPT (F)  

12 Electrical Cable Entry  : ½ inch NPT  

13 Output Pressure Gauge  : 1/4 inch NPT connection, 2 inch dial.  

14 Accessories  : 

All accessories like mounting brackets, 
fittings etc. required for installation is to be 
supplied.  

9.00.00  NOT USED 

10.00.00 AMBIENT AIR QUALITY MONITORING STATION (AAQMS)   

10.01.00 General Specifications for AAQMS   

10.01.01 The Analysers / Monitors should be 19" Rack Mounted with the ON / OFF switch and display 
of all important status signals including Lamps, etc should be preferably on the front panel.  

10.01.02 The system must function properly in the weather and atmospheric conditions mentioned in 
Sub-Section-IIIC-01, in view of ambient temperature, relative humidity and high dust levels 
for instruments / equipments housed in an enclosure. 

10.01.03 The system should function without frequent servicing / maintenance. The parts requiring 
regular service / maintenance must be easily accessible.  

10.01.04 All ambient Gas Analysers and Dust Monitor shall conform to the US EPA reference or 
equivalent method. A proof of approvals and certificates of the above compliance along with 
copy of the Test Report (in English) from internationally reputed agencies such as US EPA, 
TUV / UAB of Germany, Envt Canada, Envt. Japan, EEC etc shall be furnished.  
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The measurement accuracy of the transmitter shall be better than +0.2%. 

The transmitter shall provide suitable 4-20mA dc output signal for control and 
indication/recording. Converters if necessary shall be provided to generate the 4-20mA 
signal. 

A local indicator of fuel oil flow shall also be provided. The instrument shall be calibrated in 
Tons/hr.  

Suitable strainer shall be provided before the transmitter for the protection of oval wheel 
meters against foreign matter contained in the fuel oil.  

The exact model no. and type of material being used, etc., shall be subject to Employer’s 
approval during detailed engineering without any price repercussion to Employer. 

15.00.00           PROCESS ACTUATED SWITCHES 

FEATURES                 ESSENTIAL / MINIMUM REQUIREMENTS 
 Pressure/ Draft 

Switches/ DP 
Switches 

Temperature 
switches 

Level switches 

Sensing 
Element 

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

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

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

Material 316 SS Bulb 316 SS/ 
capillary 304 SS

316 SS 

End
connection 

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

Over range/ 
proof pressure 

150% of 
maximum
operating pr. 

- 150% of maximum operating pr. 

Repeatability +/- 0.5% of full range 

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

Rating of 
contacts 

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

Elect. 
Connection 

Plug in socket. 

Set point 
adjustment 

Provided over full range. 

Dead band 
adjustment 

Adjustable/ fixed as per requirement of application. 
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Enclosure Weather and dust proof as per IP-55, metallic housing. 

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

Thermo well of 
316 SS and 
packing glands 

All mounting accessories 

Mounting Suitable for 
enclosure/ rack 
mounting or 
direct mounting 

Suitable for rack 
mounting or 
direct mounting 

-

Power Supply 

(wherever 
required) 

As per Contractor’s Standard practice. 

Notes :- 

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

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

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

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

16.00.00 NOT  USED 

17.00.00          SOLENOID VALVES  
Solenoid valves shall fulfil the following requirements: 

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

b. Power supply : 24 V DC + 10%. 

c. Plug and socket electrical connection. 

d. Insulation : Class ‘H’ 

18.00.00 REVERSE ROTATION INDICATOR (RRI) 
Reverse rotation indicator  comprising of proximity sensors, processing electronics with 
output of 4-20mA (corresponding to speed)  interconnecting cables, speed display in rpm, 
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normal, reverse indication and required channel alarm contact shall be provided. The contact 
rating shall be 60VDC, 6VA (or more if required by Control system). The exact details of the 
RRI shall be strictly as approved by Employer during detailed engineering. The power supply 
of RRI is to be arranged by the Bidder 

 

19.00.00 WATER SY STEM RELATED SPECI AL INSTRU MENTS (DM PLANT, CPU PLANT, P T 
PLANT, ETC) 

19.01.00 ANALYSER INSTRUMENTS: 

For T echnical sp ecification of Cation/Specific Con ductivity, pH,  Sodium, Sili ca, Tu rbidity, 
Total Di ssolved Solid s (T DS) an d Co ncentration analysers, pl ease refer S pecification of 
Analysers, Part-B, Sub-section IIIC-13, SWAS chapter of this specification. 
 

19.02.00          Residual Chlorine Analyser 

a An automati c chlori ne re sidual analy ser of amp erometric type  shall b e provided 
alongwith the chlorinating plant for monitoring the residual chlorine content of cooli ng 
water. The  analyser sh all be  suitable fo r a ccurate re sidual me asurement in 
open/closed systems. The measurement accuracy shall not be affected by p resence 
of treatment chemicals a s chromate s, phosphates, de-former hig hly polluted water, 
change in temperature etc. 

b The analyser shall com ply with th e follo wing specification requireme nts, as a 
minimum 

 (i) Indicator : Provision of LC display in the panel of analyser. 

 (ii) Range : 0 to 20.0 mg/L (ppm) 

 (iii) Accuracy : 2% or better 

 (iv) Sensitivity : 0.01 mg/1 

 (v) Output signal : 4-20mA DC isolated output,  

 (v i) Alarm 
annunciation 

: High an d lo w alarms to be provid ed on pan el an d 
shall be field adjustable. 

 (vii) Calibration : Zero and span adjustment facility to  be provided. 
Final calibration adj ustments of the  a nalyser to b e 
done at si te and duly verified by titration.  
Temperature compensation range 0 to 50degC. 

 (x) Mounting : The a nalyser sh all b e suitable for fiel d mou nting 
conform to protection class IP-55. 

 (xii) Electrodes : Platinum/Gold and cop per ele ctrodes shall b e 
provided with cell cleaning system. 

(c) Circulating water a s sam ple to resi dual chlo rine a nalyser sh all be taken from hot  
circulating water pipe work before entry to cooling towers. Exact location and layout of 
sampling a rrangement sh all be finali sed du ring detailed eng g. stage. Bidd er shall  
provide necessary pumpi ng system  (with 100% standby) for m eeting th e analyser 
requirements, if needed.  All the drain s sha ll be terminated u p to the ne arest plant  
drainage system. 

19.03.00 All the outdoor field instruments such as analysers/transmitters/meters etc. shall be provided 
with suita ble Free standing ca binet(s)/panel/rack so that the equipme nts a re prote cted 
against rain/ sunlight etc.  
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19.04.00 Parshall Flume 
 

The Bidder shall p rovide all the control and Instrument devices i ncluding primary sensors, 
transmitters, flow indi cator cum inte grator / tota liser and  sh all incl ude all re quired 
accessories for the flow m easurement of raw water through the clarifier. The system shall 
be of reputed make and acceptable to the owner. 

Level measurement shall be based on ultrasonic/radon technology. The flow compensation 
is to be impl emented in t he transmitter itself. The transmitte r shall provide 4-2 0 mA DC in  
direct proportion to flow and shall be able to drive a load impedance of 500 ohms minimum  

Accuracy shall be +/- 1 % or better. 

All the mounting hardware and accessories required for erection and commissioning of the 
same are to  be provided by the contractor. Mounting fittings material shall be SS316. All 
weather canopy is to  be  provid ed fo r ele ctronics/sensor to  protect the  sam e from  rai n/ 
sunlight etc. 

The Type makes and models no. shall be subject to Owner’s approval. 

19.05.00            Electronic Flow-Meter 

The electronic flo w m eter sh all in clude flow sen sor a nd flo w i ndicator cum i ntegrator / 
totaliser and  shall i nclude all requi red acce ssories for satisfactory ope ration.  The flo w 
meter shall be based on full bore  electromagnetic principle and shall be electronic type o f 
proven design, make and model acceptable to the owner. 

The Bidder shall submit all necessary technical literature and details of selection criteria of 
the instrument offered to substa ntiate the model  selected. The Bidder shall also furnish list 
of similar installation along with feed back on satisfactory performance of the instruments. 

The flow meter shall meet or exceed the following requirement : 

(a) Output : 4-20 mA DC Isolated output 

(b) Accuracy : ± 0.5% of calibrated span or better * 

(c) Repeatability : ± 0.2% of calibrated span or better 

(d) Power Supply : 240V AC ± 10%, 50 HZ ± 5%/ 24 V DC, to be arranged 
by the contractor. 

(f) Protec tion class : IP-55 

(e) Flow tube  SS304  

(f) liner  Hard Rubber  

The flo w meter shall pro vide lo cal i ndication fo r i nstantaneous flow. It should al so be  
possible to g et local di splay for d aily and monthly discharge. The flow m eter shall indi cate 
totaliser/ integrator to get the daily and monthly discharge as stated above.   

 
20.00.00 AC PLANT RELATED SPECIAL INSTRUNMENTS 

20.01.00 HUMI DITY SENSOR 

Sensor : Capacitance type 

Accuracy :  +/-3% R.H 

Range : 0-100% R.H 

Output : 4-20 ma 
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Time constant : 2 mins. 

Output from the sensor is to be connected to respective control system. Contractor can also 
provide com bined in strument for me asurement of  humidity and temp erature subje ct to  
Employer’s approval during detailed engineering. In all such cases, 4-20 ma outputs, each 
for temperature and humidity measurements are to be provided. 

20.02.00  TEMPERATURE/ HUMIDITY INDICATOR 

Sensor : RTD for( Pt 100 ) for temperature  

 : Capacitance Type for Humidity (specs for humidity and temperature shall 
be as mentioned above) 

Display : Combined e nclosure with  two three di git seven se gments LE D display  
with decimal point after two digits. LE D height shall be 4 in ches, clearly 
legible from a distance of at least 10 meters.  

Range :   0-60 Deg C for temperature.  

 : 0-95.0 % for Relative Humidity.  

Accuracy : Better than +/_0.5 % for Temperature 

 : Better than +/_2.5 % for Relative Humidity 

Mounting : Table Top/ wall mounting. 

Power 
supply 

: 240 V AC, 50 Hz. 

Output : 4-20 mA signal each for temperature. 

Qty. : 15 nos. each of temperature & Humidity indicato rs ( combined  indicators 
for Humidity and temperature is also applicable). 

One Set of output sign al is to be conne cted to resp ective co ntrol syste m. Apart from  
displaying the temperature/humidity values on indicator.  

21.00.00 Limit switches 

 For offsite plant application Limit switches shall be gold plated with high conductivity and non 
corrosive type. Contact rating shall be sufficient to meet the requi rement of DDCMIS subject 
to a minimum of 60 V, 6 VA rating. Protection class shall be IP 55. 

 For main plant application limit switche s are to be provided as p er contractor standard and 
proven practice. 

22.00.00    SPECIFICATIONS OF EFFLUENT QUALITY MONITORING SYSTEM (EQMS) 

22.01.00    COMMON REQUIREMENTS FOR ALL ANALYSERS 

   
Sno Features Minimum Requirement 

1. Output signals Analog 4-20 mA DC galvanically isolated.  
2. Zero & span Adjustment To be provided with range selection facility 
3. Ambient temp 50 degC 
4. Sample Temperature 40 degC 
5. Indication Digital Alph anumeric Di splay of re ading in 

engineering units shall be provided. 
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6. Type of Electronics Microprocessor based with self-diagnostic 
7. Calib ration Manual 
8. Others All interconn ection tu bing and cabling betwe en 

sensor a nd analyzer / analyzer p anel etc to  be  
provided.  
All ch emical re agents re quired for E QMS 
analyzers for entire AMC period is to be supplied 
in phased manner depending on shelf life.   

9. Location of the  Temp & flow 
measurement 

Effluent Trea tment plant o utlet (Exact locatio n to 
be decided by contractor in consultation with site ) 

10. Location of  the Anal yser  
cabinet/enclosure 

11. Accessories All the acce ssories re quired for mo unting the 
sensor/analyser are to be provided 

12. Digital Signal Transmission   Each an alyser  shall  have a  p rovision fo r 
bidirectional soft conn ectivity over 
Modbus/RS232/RS485 with  employer’s ce ntral 
cloud server in addition to 4-20 ma connectivity to 
DDCMIS. 

13. Compliance to standards CPCB’s (Ce ntral Pollutio n cont rol Bo ard) latest 
regulatory requirement p revailing at th e time of  
execution of the contract. 

 

22.02.00        CONDUCTIVITY ANALYSER       

  

Type Continuous flow through type 

Measuring Range 0 – 60000 µS/cm  for sea water application 
 0-5000 µS/cm  for other application  
 

Response Time <= 5 sec (90% of full scale) 

Temperature Compensation Automatic 

Power To be arranged by the contractor  
Accuracy  <= +/- 1 %  

  

22.03.00     pH ANALYSER 

   
Type Cell flow through sample 

Measuring Range 0-14 units of pH 

Temperature Compensation Automatic 

Power To be arranged by the contractor. 
Accuracy <= +/- 1 % 
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22.04.00    BOD BIOLOGICAL OXYGEN D EMAND / COD CHEMICAL OXYGEN DEMAN D  
ANALYSER 

Principle 
 

COD/BOD measurement by: 
 
Option A. Total Org anic Carbon (TOC) mea surement 
complying to US EPA 415.1 / 415.2 or equivalent standard 
for effluent/sewage/waste water. 
 
Option B. UV-VIS spe ctrometer me asuring ab sorption i n 
UV-VIS spectrum. 
 

Measuring Range 0-50 mg/L for BOD,      0-500 mg/L for COD 

Response Time <= 15 min 

Power To be arranged by contractor 

Cleaning Self-cle aning (Automatic) 

Accuracy  
 

 +/- 3%  

                                 

   22.05.00     OIL IN WATER ANALYSER      

  

Principle UV Fluorescence 

Measuring Range  0 to 30 mg/l 

Response Time  <= 60 sec 

Power  To be arranged by the contractor. 

Cleaning  Self-cleaning (Automatic) 

Accuracy  +/- 5 % of full scale 

   

22.06.00    TOTAL SUSPENDED SOLIDS – TSS ANALYSER 

  

Principle  Light reflection principle 

Measuring Range 0-500 mg/l 

Response Time  <= 5 min 

Power  To be arranged by bidder (Refer terminal point) 
Cleaning  Self-cleaning (Automatic) 
Accuracy  +/- 5% 
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22.07.00    ENCLOSURE/CABINETS / PANELS 

 The e nclosure shall ac commodate a ll EQ MS  An alyser. The enclosure sh all provide  
protection f rom du st, hum idity, preci pitations, sunlight and  environmental  pol lution. Th e 
material for t he enclosure shall be of steel  plate wit h minimum 2  mm thick fra me and 1.6  
mm thick CRCA steel sheet of prote ction IP 55 or better with safety lock of good quality. 
The lighting provision in t he cabinet and the c anopy for the cabi net is to be p rovided. The 
cabinets shall be de signed su ch that the we t secti on an d d ry section are se parate, th e 
exact details shall be finalized during detailed engineering.  
 
In orde r to ensure th e healthy ope ration of  the installe d e lectronic m odules, ca rds, 
analyzers, etc  insid e the enclo sure d uring continuous o peration, the  EQMS enclo sure 
shall be provided with Air conditioner unit . 
 

23.00.00 Monitoring System for Coal Bunker, Fly Ash Silo and ESP Hopper (First Field) 
 

Complete Le vel Monitorin g System co mprising of Acou stic Fre quency Base d 3D Level  
Scanners, PC, ele ctronic module s, splitters, mo dems, ju nction boxe s, mounting kit, 
enclosures, interconnecting cables, software and all other accessories required to make th e 
system complete and fully  functional, shall be provided on a s required basis for continuous 
level measurement and monitoring of level of each coal bunker, each Fly Ash Silo and each 
ESP Hopper (First Field of ESP Only) complying with following requirements:  

387



CLAUSE NO. 
 

TECHNICAL REQUIREMENTS 
 
 

EPC PACKAGE FOR  
PATRATU SUPER THERMAL POWER 

STATION EXPANSION PHASE –I 
( 3X 800MW) 

TECHNICAL SPECIFICATIONS 
SECTION – VI, PART-B 

BID DOC. NO.:  CS:9585-001-2 

SUB-SECTION-IIIC-04 
MEASURING INSTRUMENTS 
(PRIMARY & SECONDARY) 

PAGE 
46 OF  46 

 

 S. No. Feature Requirements 

1 Type  

One Set of Non-Co ntact Acoustic F requency 
Waves Base d 3D L evel Scanner fo r each Coal 
Bunker, each Fly Ash Silo and each ESP Hopper 
(First Field) 

2 Protection Class IP-65 or Better 

3 Housing and Antenna Die-Cast Aluminium 

4 Accuracy 1% or Better 

5 Mea surement Range Empty to  F ull ( Coal Bu nker, F ly As h Silo  a nd 
ESP Hopper as applicable) 

6 Powe r Supply 24V DC For 3D Level Scanner, 230V AC for LMS 
PC 

7 

Local Indicato r 
(Applicable for Co al 
Bunker an d Fly Ash  
Silo) 

For Ea ch Bunker Bay, One Set of Local  
Indicators mounted at Tripper Floor for respective 
coal bunkers in that Bay.  
One Set of Local Indicators for Fly Ash Silos. 
Above Lo cal Indicators shall di splay Averag e 
Level of each Coal Bunker/Fly Ash Silo. 
Local Indica tor shall b e mounted i nside an 
Enclosure with Transparent Window for Viewing. 
Degree of P rotection of Enclosure –  IP55 o r 
Better  

8 LMS PC 

1 No. PC Per Unit (in Programmer Room in Main 
Plant CCR/CR) for Coal Bunkers.  
1 N o. PC  P er Unit (in E SP Co ntrol Room) for 
ESP Hoppers.  
1 No. PC (i n AHP Control Room ) fo r Fly Ash  
Silos. 
Above PCs shall display Averag e Level,  
Maximum Level, Minimum Level, Volume, Mass 
and Real Time Complete 3D Profile of each Coal 
Bunker/Fly Ash Silo/ESP Hopper (First Field).  
The minimum specifications of LMS PC shall b e 
as specified in Sub-Section-DDCMIS, Section-VI, 
Part-B. 

9 

4-20 mA signal shall be h ardwired to co rresponding DDCMIS for displaying 
Average Level of each Coal Bu nker, each Fly Ash Silo a nd each ESP 
Hopper in the Firs t Field of ESP. In a ddition to the information available in 
LMS PC, the Contractor shall provide all required hardware and software to 
display the re spective information on OWS located a t Main Plant CCR/CR,  
AHP CR and ESP CR. Further, informat ion available in LMS P C for Coal 
Bunkers shall also be made available in CHP DDCMIS OWS. 
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be as shown in SWAS Diagram and other specification documents. 

 The plugs shall be of type 316 SS construction. Sufficient length of 6mm ID, 9.5mm OD 
Tygon tubing shall be provided for complete spanning of the patch board area for 
interconnection of the bulkhead tube fittings. Each connection shall be provided with a 
Phenolic name plate engraved with a legend acceptable to the Employer.

2.14.00 Grab Samples 

 Grab sample valves on the front of SWAS panel shall be provided to direct grab samples to 
trough through grab sample nozzles or to the drain header. Approximately 300mm of flexible 
Tygon tubing shall be provided for each sample to allow grab sample collection and prevent 
splashing. Grab sample nozzles shall be provided with adapter and panel mounting flanges. 
All these items i.e. nozzles, adapter and flanges shall be of Employer approved make. 

2.15.00 Sample Sink 

 A continuous sink, located at the place of grab sample analysis, shall be provided. The sink 
shall be of 316 stainless steel, 14 gage minimum. The sample sink shall be connected to 
waste drain header. Sample sink shall contain an integral stainless steel ledge to 
accommodate sample container. DM water connection shall be provided for cleaning of 
sample containers. 

 

3.00.00 SPECIFICATION OF ANALYSERS 

3.01.00 Field proven reputed international make microprocessor based monitors/analyzers with LCD 
display and with necessary fault diagnostic features shall be employed. All analysers shall 
provide 4-20mA output signal capable of driving a load impedance of 500Ohms minimum. 
The type, size, capacity, material, make, model and other specification details of the rest of 
the SWAS system like coolers, gauges/switches, sample pipes, filter, pressure reducing 
elements, grab sampling arrangement, valves & fittings, panels etc. shall be as decided 
during detailed engineering stage and shall be subject to Employer’s approval. The power 
supply to all the analysers/ monitors shall be supplied by Contractor from his UPS system 
with all necessary switches, fuses, wiring/cabling and other required accessories etc. for 
distribution to individual requirements. 

 
Minimum specifications of analysers 

Requirements Conductivity PH Phosphate Chloride Turbidity 

Type For Hotwell, 
Two removable 
Type of Cells, 
For Others, 

Continuous 
Flow Through 
Type 

Cell Flow 
Through 
sample  

Colorimetric Continuous 
Flow 
Through 
Type with  
Chloride & 
Sulphate 
Responsive 
Electrodes 

Light 
reflection 
principle 

Accuracy : ± 1% 

 

: ± 1% : ± 5% of 
reading 

: ± 5% : 2% for 
range 0-50 
NTU, 

: 5% for 
range 50 – 
200 NTU 
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Response 
Time 

(90 % of Full 
Scale) 

: 5 sec.  : 16 min.  : 5 min. 

Range 0-1, 0-10, 0-
100 micro-
mho/cm 

(freely 
programmabl
e) for Specific 
Conductivity. 

0-1 micro-
mho/cm log 
scale for 
Cation 
conductivity 

6-11 pH 

freely 
programmab
le 

0-10 ppm 

freely 
programmabl
e 

0-1000 ppb 

freely 
programmable 

0 – 100, 0- 
200 MTU, 
programma
ble 

Temperature 
Compensation  

Automatic/ Automatic Automatic Automatic  

Sample Flow   50-150 ml/min   

No. of 
Streams 

Single Single Single Single 

Minimum specifications of analysers …….continued 

Requirements Hydrazine Silica Sodium Dissolved O2  Total Iron
(Fe) 

Type Automatic 
Continuous 

Electrochemic
al Type 

Continuous 
Colorimetric 
Type 

Continuous 
Flow 
Through 
sample 

Continuous 
Flow Through 
sample 

Continuous 
Flow 
Through 
sample

Accuracy : ± 5% : ± 5% of 
reading 

: ± 10% of 
reading 

: ± 5% of 
reading 

<±5 % of 
reading or 
±0.005 
ppm 
 

Response Time 

(90 % of Full 
Scale) 

:  3 min. : 15 min. 

( including 
sample 
switching) 

:  4 min. : 30 sec. : 15 min. 

( including 
sample 
switching) 

Stability Calibration 
Once in a 
Month 

 Calibration 
Once in a 
Month 
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Range 0-50, 0-100 
ppb freely 
programmable 

0-50, 0-100 
,0-500 ppb 
freely 
programma
ble 

0-1,0-10,  

0-200 ppb 
freely 
programm-
able 

0-20,0-200 
ppb freely 
programmable 

0-50ppb, 
0-150ppb, 
0-300ppb, 
0-1ppm, 0-
5ppm 
freely 
programm-
able or as 
per the 
process 
requireme
nt.  

No. of Streams Single Multi 
stream with 
sequencer/ 
stream 
selector 
(min. 4 
streams) 

Multi 
stream with 
sequencer/ 
stream 
selector 
(min. 4 
streams) 

Single 

 

Multi 
stream 
with 
sequencer/ 
stream 
selector 
(min. 
4streams) 

Temperature 
Compensation  

 

Automatic 

 

Automatic 

 

Automatic 

 

Automatic 

 
Automatic 

Sample Flow 170 ml/min 
(max) 

50-150 
ml/min 

125 ml/min 
(max) 

170 ml/min 
(max) 

200ml/min 
(max) 

REMARKS All the analysers/cells shall have open Corrosion resistant drain to waste 
header. 

Analysers/ monitors/ cells shall be suitable for operating under the 
conditions specified. 

Dual cation exchange column shall be provided for cation conductivity. 

For Hot well conductivity measurement, the Contractor shall provide direct 
insertion / withdrawal type conductivity cell whereas for all other samples it 
shall be flow-through type. Monitors for hot well conductivity shall be 
suitable for field mounting. 

 

4.00.00 SAMPLE PIPING SYSTEM 

4.01.00 This shall include piping, fittings, valves and accessories from tapping point upto SWAS 
conditioning panel located in SWAS room on as required basis. All sample piping shall be 
3/4" NB seamless type of material ASTM A213 TP 316 H, conforming to ANSI B36.19. The 
schedule number shall be suitable for the particular application. 

4.02.00 All fittings shall be socket welding type and of material ASTMA182 F316H conforming to 
ANSI B 16.11. 

4.03.00 Single and multi tubes shall run with the minimum number of changes in direction. Suitable 
identification tags shall be provided for easy check up and for proper connections. 

4.04.00 The valves to be used in sample piping shall be of stainless steel conforming to ASTM A182. 
The pressure temperature ratings shall be as per ANSI B16.34. The valve design shall be 
such that the seats can be reconditioned and stem and disc can be replaced without 
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removing valve body from the line. The specification of End size, Pressure class, Type, End 
preparation, Body, etc. for different type of valves are specified in SWAS table in Clause No. 
4.06.00 of Subsection IIIC-09, Section-VI, Part-B. 

4.05.00 Material Specifications for Sample Pipe Lines 

 The piping to be furnished and installed for water and steam analysis system shall be as 
indicated below: 

  Piping System   Material 
 
 1. Piping from the sample inlet    Stainless steel, ASTM A 213, 
  bulk head fittings to the shut off   Type 316H, 16 BWG tubing 
  valves 
 
 2. Piping for the high pressure          Stainless steel, ASTM A 213, 
  samples and sample blow down         Type 316 H.  14 BWG tubing 
  piping 
 
 3. Blow down header    Stainless steel, ASTM A 312, 
       Type 304 Schedule 160 
 
 4. Miscellaneous drains receiver    Stainless steel, ASTM A 312, 
  holder     Type 304 Schedule 40 
 
 5. Piping from the shut-off valves   Stainless steel, ASTM A 213, 
  to the terminal points including   Type 316 H, 16 BWG tubing 
  branch piping and the closed 
  cooling water grab sample piping 
 
 6. Closed cooling water piping          Carbon steel, ASTM A 53  
  except grab sample and water    Gr. A, Schedule 40. 
  purge line 
 
 7. Sample through drain piping    Carbon steel, ASTM A 53  
  and waste header piping    Gr. A, Schedule 40. 
 
 8. Purge air piping/tubing and           Brass/Copper 

  filling valves 
 
4.06.00  SWAS Valve Table:  
 

S.
No. 

Service / 
Location 

End
Size 

Pr.
Class 

Type End 
Prepara
tion 

Body Make (as 
specified or 
equivalent) 

1 Sample Shut off 
valve 

0.38 6000 Globe SW 316SS Thiedig 

2 Sample blow 
down valve 

0.38 6000 Ball valve SW 316SS Thiedig 

3 Solenoid valve  
 

-- -- 2 way -- 316SS ASCO 

4 Pr. reducing 
Valve 

0.38 -- Needle Tube 316SS Thiedig 

5 Safety relief 
Valve 

0.25 3000 Relief Tube 316SS Nupro 

6 PI and FI 
isolation valve 

0.25 3000 Needle Tube 316SS Whiety 

7 Back pr. 
regulating valve 

0.25 300 C.W. SCR 316SS Cono. flow 
H30XT-

392



CLAUSE NO. 
 

TECHNICAL REQUIREMENTS 
 

EPC PACKAGE FOR  
PATRATU SUPER THERMAL POWER 

STATION EXPANSION PHASE–I (3X 800MW)

  TECHNICAL SPECIFICATIONS 
SECTION VI, PART-B 

BID DOC. NO.: CS:9585-001-2

SUB-SECTION - IIIC-13 
SWAS 

PAGE  
9 OF 9 

 
 

HAXXXG 
8 Grab 

 
0.25 300 3-way Tube 316SS Whiety 

9 Quick -- -- ball -- 316SS Hancock 
Walther  

10 Individual P.C. 
and S.C. inlet & 
outlet valve 

        316SS Hancock/ 
ACKER 
MANN 

11 P.C. I\L & O\L 
header & chilled 
water I\L & O\L 
isolation valve 

-- -- Gate -- 316SS Hancock 

12 Safety relief 
valve at each 
PC & SC and 
cooling water 
header 

-- -- Relief -- 316SS 
Baldota 

13 High Pressure 
reducing valve 

-- -- -- -- 316SS 
 -- 

14 Isolation valve 
before primary 
cooler 

-- -- Needle Tube 316SS 
Whiety 

 
5.00.00  Contract quantities 

Refer Appendix- I  to part A, Section VI of technical specifications. 
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16.00.00 SPECIFICATIONS FOR PR. GAUGE, D.P. GAUGE, TEMP. GAUGE AND LEVEL 
GAUGE. 

Sl.
No

FEATURES            ESSENTIAL/MINIMUM REQUIREMENTS 

  Pr. Gauge/ DP 
Gauge/ Draught 
gauges

Temperature
Gauge

Level Gauge  

1 Sensing 
Element and 
material

Bourdon for high 
pressure,
Diaphragm/Bello
w for low pr. Of 
316 SS 

Mercury in steel 
for below 450°C 
and inert gas 
actuated for 
above 450°C of 
SS bulb and 
capillary.

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

2 Body 
material

Die-cast
aluminium

Die-cast
aluminium

Forged carbon 
steel/304 SS 

3 Dial size 150mm 150 mm Tubular covering entire 
range

4 End 
connection

1/2 inch NPT (M) 3/4" NPT (M) Process connection as 
per ASME PTC and 
drain/vent 15 NB 

5 Accuracy ±1% of span ± 1% of span ± 2% 

6 Scale Linear, 270° arc 
graduated in 
metric units 

Linear, 270° arc 
graduated in °C 

Linear vertical

7 Range 
selection

Cover 125% of 
max. of scale 

Cover 125% of 
max. of scale 

Cover 125% of max. of 
scale

8 Over range 
test

Test pr. for the assembly shall be1.5 to the max. Design pr. at 
38°C.

9 Housing Weather and 
dust proof as per 
IP-55

Weather and 
dust proof as per 
IP-55

CS/304 SS leak proof 

10 Zero/span 
adjustment

Provided Provided -- 

11 Identification Engraved with service legend or laminated phenolic name 
plate
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12 Accessories Blow out disc, 
siphon,
snubber,
pulsation
dampener,
chemical seal 
(if required by 
process)
gauge
isolation valve 

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

13 Material of 
Bourdon/
movement 

316 SS / 304 
SS

316 SS / 304 SS  

Notes:-    

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

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

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

17.00.00 TG Related Special Measuring Instrument 

17.01.00 ANALYSER INSTRUMENTS:

Common Requirements 

1 Output signals Analog 4-20 mA DC 

 Binary 2 NO + 2 NC for high alarm 

2. Zero & span 
Adjustment

Available

3. Ambient temp. 50°C 

4. Indication Digital 

5. Enclosure 
Type/Material 

Weather & Dust proof (IP 55) Die cast Aluminium/SS

6. Type of Electronics Microprocessor based 
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CONTROL VALVES, ACTUATORS & ACCESSORIES 

1.00.00 CONTROL VALVES, ACTUATORS & ACCESSORIES 
1.01.00 General Requirements 
1.01.01 The control valves and accessories equipment furnished by the Bidder shall be designed, 

constructed and tested in accordance with the latest applicable requirements of code for 
pressure piping ANSI B 31.1, the ASME Boiler & pressure vessel code, Indian Boiler 
Regulation (IBR), ISA, and other standards specified elsewhere as well as in accordance 
with all applicable requirements of the “Federal Occupational Safety and Health Standards, 
USA” or acceptable equal standards.  All the Control Valves, their actuators and accessories 
to be furnished under this Sub-section will be fully suitable and compatible with the 
modulating loops covered under the Specification. 

1.01.02 All the control valves and accessories offered by the Bidder shall be from reputed, 
experienced manufacturers of specified type and range of valves. 

1.01.03  For special type of control valves such as combined pressure and temperature control 
valves for Aux PRDS application, separator drain control valves, refer to the corresponding 
mechanical sections. 

1.01.04             Specification for control valves in this Sub-section has to be read in conjunction with other   
                        relevant Sub-sections of this specification. 

1.02.00 CONTROL VALVE SIZING & CONSTRUCTION 
1.02.01 The design of all valve bodies shall meet the specification requirements and shall conform to 

the requirements of ANSI (USA) for dimensions, material thickness and material specification 
for their respective pressure classes. 

1.02.02 The valve sizing shall be suitable for obtaining maximum flow conditions with valve opening 
at approximately 80% of total valve stem travel and minimum flow conditions with valve stem 
travel not less than 10% of total valve stem travel. All the valves shall be capable of handling 
at least 120% of the required maximum flow. Further, the valve stem travel range from 
minimum flow condition to maximum flow condition shall not be less than 50% of the total 
valve stem travel. The sizing shall be in accordance with the latest edition of ISA handbook 
on control valves. While deciding the size of valves, Bidder shall ensure that valves outlet 
velocity as defined in ISA handbook does not exceed 8 m/sec for liquid services, 150 m/sec. 
for steam services and 50% of sonic velocity for flashing services.  Bidder shall furnish the 
sizing calculations clearly indicating the outlet velocity achieved with the valve size selected 
by him as well as noise calculations, which will be subject to Employer’s approval during 
detailed engineering. 

1.02.03 Control valves for steam and water applications shall be designed to prevent cavitation, wire 
drawing, flashing on the downstream side of valve and down stream piping. Thus for 
cavitation/flashing service, only valve with anti cavitation trim shall be provided. Detailed 
calculations to establish whether cavitation will occur or not for any given application shall be 
furnished. 

1.02.04 Control valves for application such as SH Spray Control, RH spray Control, Heavy Oil 
Heating, pressurizing and Control system, HP/LP heater Emergency level control, 
Emergency Make-up to condenser hotwell, GSC minimum flow, Deaerator Drain to 
Condenser Hotwell, Condensate spill to condensate reserve tank, condenser normal make-
up and valve gland sealing supplying pressure control, CEPS minimum flow control, BFP
circulation control valve shall have permissible leakage rate as per leakage Class V. All 
other control valves shall have leakage rate as per leakage Class-IV as per ANSI / FCI 
/70.2,2006 or equivalent.
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1.02.05 The control valve induced noise shall be limited to 85 dBA at 1 meter from the valve surface 
under actual operating conditions. The noise abatement shall be achieved by valve body and 
trim design and not by use of silencers except for few cases as per contractor’s standard and 
proven practice subject to employer’s approval. 

1.02.06 Control valves for steam and water application shall be provided with rangability of 30:1 for 
all services except for applications wherein control valves are envisaged to be operated in 
lower range like Reheater spray and superheater spray system wherein control valve with 
rangability of 50:1 shall be provided 

2.00.00 VALVE CONSTRUCTION 
2.01.00 All valves shall be of globe body design & straightaway pattern with single or double port, 

unless other wise specified or recommended by the manufacturer to be of angle body type. 
Rotary valve may alternatively be offered when pressure and pressure drops permit. 

2.02.00 Valves with high lift cage guided plugs & quick-change trims shall be supplied. 

2.03.00 Cast Iron valves are not acceptable. 

2.04.00 Bonnet joints for all control valves shall be of the flanged and bolted type or other 
construction acceptable to the Employer. Bonnet joints of the internal threaded or union type 
will not be acceptable. 

2.05.00 Plug shall be of one-piece construction cast, forged or machined from solid bar stock. Plug 
shall be screwed and pinned to valve stems or shall be integral with the valve stems. 

2.06.00 All valves connected to vacuum on down stream side shall be provided with packing suitable 
for vacuum applications (e.g. double vee type chevron packing) 

2.07.00 Valve characteristic shall match with the process characteristics. 

2.08.00 Extension bonnets shall be provided when the maximum temperature of flowing fluid is 
greater than 280 deg. C. 

2.09.00 Flanged valves shall be rated at no less then ANSI press class of 300 lbs. 

3.00.00 VALVE MATERIALS 

Sr.
No. 

Service Body material Trim Material 

1 Non-corrosive, 
non-flashing 
and non-
cavitation 
service except 
DM water 

Carbon steel ASTM-A216 Gr. 
WCB for design fluid 
temperature below 275 Deg. C  

316SS stellited with stellited 
faced guide posts and 
bushings. 

Alloy steel ASTM-A217Gr. WC6 
for design fluid temperature 
above 275 Deg. C and upto 400 
Deg. C 

Alloy steel ASTM-A217Gr. WC9 
for design fluid temperature 
above 400 Deg. C 

2. Severe 
flashing/cavitati
on services  

Alloy steel ASTM-A217 Gr. WC9 440 C 
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3. Low 
flashing/cavitati
on service  

Alloy steel ASTM-A217 Gr. WC6 17-4 PH SS  

4. DM water  
service  

316 SS 316 SS 

NOTE: (a)  Valve body rating shall meet the process pressure and temperature 
requirement as per ANSI B16.34. 

(b)  Severe flashing / cavitation services includes as a minimum all control 
valves whose downstream piping is connected to condenser or flash tank. 

However, Bidder may offer valves with body and trim materials better than specified 
materials and in such cases Bidder shall furnish the comparison of properties including 
cavitation resistance, hardness, tensile strength, strain energy, corrosion resistance and 
erosion resistance etc. of the offered material vis-a-vis the specified material for Employer’s 
consideration and approval. 

Contractor shall ensure that all required measures like proper selection of anti-
corrosive/erosive material along with durable epoxy coating with polyurethane finish shall be 
provided for all the C&I equipment/ devices being supplied in this contract, which are 
mounted in non-AC areas (prone to sea water environment corrosion / erosion) like 
measuring instruments, control valves & actuators, JBs, LIEs / LIRs, impulse pipes, sample 
pipes, fittings, conduits, cable trays and accessories, local control panels, erection hardware 
items etc. Contractor shall furnish their comprehensive proposal regarding the anti-corrosion/ 
erosion measures for protection against sea water environment which shall be finalized 
during detailed engineering subject to Employer’s approval. 

4.00.00 END PREPARATION 
Valve body ends shall be either butt welded/socket welded, flanged (Rubber lined for 
condensate service) or screwed as finalized during detailed engineering and as per 
Employer’s approval. The welded ends wherever required shall be butt welded type as per 
ANSI B 16.25 for control valves of sizes 65 mm and above.  For valves size 50 mm and 
below welded ends shall be socket welded as per ANSI B 16.11.  Flanged ends wherever 
required shall be of ANSI pressure-temperature class equal to or greater than that of the 
control valve body. 

5.00.00 VALVE ACTUATORS 
All control valves shall be furnished with pneumatic actuators except for pressure and 
temperature control valve for auxiliary PRDS application (electro-hydraulic / pneumatically 
operated) and separator drain control valve (electro-hydraulic type).The Bidder shall be 
responsible for proper selection and sizing of valve actuators in accordance with the pressure 
drop and maximum shut off pressure and leakage class requirements. The valve actuators 
shall be capable of operating at   60 deg.C continuously. 

Valve actuators and stems shall be adequate to handle the unbalanced forces occurring 
under the specified flow conditions or the maximum differential pressure specified. An 
adequate allowance for stem force, at least 0.15 Kg/sq.cm. per linear millimeter of seating 
surface, shall be provided in the selection of the actuator to ensure tight seating unless 
otherwise specified. 

The travel time of the pneumatic actuators shall not exceed 10 seconds. 
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6.00.00 CONTROL VALVE ACCESSORY DEVICES 
6.01.00 All pneumatic actuated control valve accessories such as air locks,  hand wheels/hand-jacks, 

limit switches, microprocessor based electronic Positioner,  diffusers, external volume 
chambers, position transmitters (capacitance or resistance type only), reversible pilot for 
Positioner, tubing and air sets, solenoid valves and junction boxes etc. shall be provided as 
per the requirements. 

7.00.00  SPECIFICATIONS FOR MICROPROCESSOR BASED ELECTRONIC POSITIONER 

1 Electrical 

   

a) Input Demand 
Signal  

4-20 mA  

b) Power Supply Loop Powered from the output card of 
Control System. 

c) HART Protocol Compatibility for Remote  Calibration & 
Diagnostics (Super-imposed HART signal 
on input Signal (4-20 mA) 

d. Valve position  
sensing 

Position sensing, 4-20 mA output signal to 
be provided for control system. 

2 Environment a) Operating temp. (-)30 To 80 Deg. C 

b) Humidity 0-95 % 

c) Protection class IP-65 Minimum 

3 Software for 
Configuration 
and
Diagnostics 

Software Software shall meet the requirements for 
Configuration, Diagnostics, Calibration 
and Testing of the actuator. 

Diagnostic/Test 
features 

Advanced diagnostic features like Stroke 
counter or Travel counter, Leakage in 
actuators, Valve Signature analysis, Step 
Response test, Valve friction /Jamming 
detection etc to be provided. 

4 Test reports/ 
Certificates

Factory Valve Signature Tests Reports (Pr Vs Valve travel and 
Travel Vs I/P signal) are to be provided. 

Test certificates as per Manufacture Standard/Relevant 
Standard are to be submitted. 

5 Configuration/ 
Calibration. 

Remote & Local Calibration, Auto & Manual Calibration shall be 
possible. 

6 Operating 
Range 

Full range/ Split range. 

7 Modes Valve Action Direct / Reverse Valve 
Action 
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Flow Characterization Possible to fit Valve 
Characteristic Curves- 
Linear , Equal 
percentage etc. 

8 Fail Safe/Fail 
Freeze 

Fail Safe/Fail Freeze feature is to be provided. (In case the fail 
freeze feature is not intrinsic to the positioner, Bidder shall 
achieve the same externally through solenoid valve connected 
in the pneumatic circuit). 

9 Pneumatic Air capacity Sufficient to handle the 
valves & actuators 
selected/ Boosters to be 
supplied, if required. 

Air pressure  To suit the air supply 
pressure/quality 
available.  

Process connection ¼” NPT 

10 Performance Characteristic deviation <=0.5 % of span. 

Ambient temp effect <=0.01 %/ deg C or 
better. 

10 EMC & CE 
Compliance 

Required to International Standard 
like EN/IEC. 

EN50081-2 & EN50082 
or equivalent. 

11 Accessories In-built Operator Panel  Display with push buttons 
for configuration and 
display on the positioner 
itself (Password 
protected/Hardware lock). 

   Hand Held Hart Calibrator Universal Hart Calibrator 
to be provided (for 
quantity, refer Part-A: 
Contract quantities of the 
specification).  

   Press Gauge Block  For supply & output 
pressures, Air Filter 
Regulator and other 
accessories shall be 
provided on as required 
basis for making system 
complete. 

   Electrical Cable Entry 1/2'”NPT, side or bottom 
entry to avoid water 
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ingress. 

   Valves Mounting Assembly For Sliding 
Stem/Rotary/Single 
acting/Double acting 
actuators on as required 
basis 

* Note:

The HART signals shall be picked up from marshalling terminals of DDCMIS (SG/TG 
DDCMIS as well as BOP DDCMIS), as applicable. The details of the above mentioned  
HART management system specification are mentioned in HART system (Annexure IIIC-02C 
to DDCMIS).

The positioners shall be monitored from this HART management system .To achieve this, 
Bidder shall provide the necessary software to achieve the functionalities described above 
under ” Software for Configuration and Diagnostics”, and this software shall be loaded in the 
HART management system. 

8.00.00 TEST AND EXAMINATION 
All valves shall be tested in accordance with the quality assurance programme agreed 
between the Employer and Contractor, which shall meet the requirements of IBR and other 
applicable codes mentioned elsewhere in the specifications. The tests shall include but not 
be limited to the following: 

8.01.00 Non Destructive Test as per ANSI B-16.34. 

8.02.00 Hydrostatic shell test in accordance with ANSI B 16.34 prior to seat leakage test. 

8.03.00 Valve closure test and seat leakage test in accordance with ANSI-B 16.34/ FCI 70.2 standard 
and as per the leakage class indicated above 

8.04.00 Functional Test: The fully assembled valves including actuators control devices and accesso-
ries shall be functionally tested to demonstrate times from open to close position. 

8.05.00 CV Test: Please refer Cl No. 1.00.00 & 3.00.00 OF Sub-section- IIIC-10 (Type test 
requirements), Control Valves.  

Bidder shall furnish all the control valves under this main plant package as finalized during 
detailed engineering stage without any price repercussions whatsoever depending on the 
process requirements.  All the control valves provided by the Bidder for this project shall 
meet the specifications requirements specified herein. Specification for control valves in this 
Sub-section has to be read in conjunction with other relevant Sub-sections of this speci-
fication. 
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1.00.00 CONTROL DESK & PANELS  

1.01.00 GENERAL 

1.01.01 All control desk, panels, LVS panel etc. shall be furnished fully wired with necessary 
provision for convenience outlets, internal lighting, grounding, ventilation, space heating, anti-
vibration pads, internal piping & accessories as required for completeness of the system. 

1.01.02 All panels, desks, cabinets shall be free standing type & have bottom / top entry for cables to 
be finalised application wise during detailed engineering stage. The bottom of desk & 
cabinets shall be sealed with bottom plate, compression cable glands (double for field and 
single for inside rooms) and fire proof sealing material to prevent ingress of dust and 
propagation of fire. Sufficient number of power receptacles with disconnect switches shall be 
installed within all panels/desk. 

1.01.03  Exterior steel surface shall be sand blasted, ground smooth, filled, primed, sanded and 
smooth enamel painted to give a good finish subject to minimum paint thickness of 65-75 
microns for sheet thickness of 3 mm and 50 microns for sheet thickness of 2mm.  The exact 
color shall be finalised during detailed engineering. 

1.01.04 The design shall conform to the EN ISO 11064 (Ergonomical design of control room), Part-
1,2 and 3. 

2.00.00 CONTROL DESK & PANEL 

2.01.00 GENERAL 

2.01.01 The exact dimensions, material, construction details, grounding, general arrangement etc. of 
Control Desk etc. shall be as per the actual requirement and shall be finalised during detailed 
engineering and subjected to Employer’s Approval. For bidding purpose, the length of the 
desk/ panel and CD mounted devices are given in Appendix-I to Part-A, Section-VI.  

2.01.02 For control desk mounted instruments/ devices etc., which are to be powered from UPS, all 
required conversion of interface equipments / accessories to make such devices compatible 
with UPS supply shall be provided. All necessary hardware like Input switches/ fuse unit for 
each feeder as well as switch fuse unit for each instrument/ device on the power supply line 
shall be provided. From UPS, redundant feeders shall be provided with suitably rated MCB 
and provision of fast auto changeover of UPS feeders.  

2.02.00 Control Desk (CD) 
Control desk shall be Modular, non-welded construction free standing table top type with front & 
back cover constructed of 1.6 mm thick CRCA steel plates. The tabletop of the control desk shall be 
arc-shaped for mounting TFT monitors & mice for SG, TG, BOP (irrespective of scope of supply) 
and synchroscope. TFT monitors and synchroscope shall be provided with adjustable mounting 
arrangement. The work surface of control desk shall be 30mm thick with the top 12mm of Acrylic Solid 
Surface (ASS) and the remaining 18mm of laminated medium density fiber board. Work surface shall 
be made of two different colors at same level and seamlessly joined in each section. The 
structure frame shall consist of extruded aluminum top and bottom horizontal beams and 
vertical support tensioned together to form an integrated, finished curvilinear shaped frame. 
Vertical & Horizontal supports, minimum 2.5mm and 2mm thick respectively, have to be 
provided for the structure frame. Extreme side legs shall be illuminated type and should 
complete the overall form and aesthetics of the desk. It shall have concealed cable & wire way 
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management system. PA system hand sets, telephone sets, very few PB stations and lamps 
shall be mounted on the control desk on mosaic grid structure as per attached list. Sliding 
keyboard trays shall be provided on the CD. The exact profile of the desk, dimension and the 
radius of curvature shall be finalised during detailed engineering stage.

2.02.01  All operator monitors & mice for SG, TG, BOP  shall be mounted on this CD. 

2.02.02 The cabling / wiring between OWS & CPU’s, power supply cables etc. shall be aesthetically 
routed and concealed from view. 

2.03.00 Hardwired devices on Control Desk (CD) (draw out section) 

2.03.01 CD shall be provided with a draw out section where hardwired devices shall be mounted on a 
mosaic grid mosaic portion for mounting backup.. The mosaic grid tiles shall be of 24 mm x 
48 mm (or 25 mm x 50 mm) size, made of heat and flame retardant, self extinguishing and 
non-hygroscopic material with flat matt finish without glare and non reflecting type.   

2.04.00 Control Desk Devices  

 "Release" & Lamp Test push buttons shall be provided for a set of push 
buttons/Auto/Manual stations. Depending on the type of control/function and required number 
of push buttons and indicating LEDs & their color, push button stations shall be selected. The 
size of the push button stations & A/M stations shall be 24 x 48 mm or 25x 50 mm and shall 
have service inscription details at the front. 

Emergency push buttons(with cover) shall be mounted on top of CD, as per quantity 
indicated in Part-A of specification. 

2.05.00  Unit-Incharge Desk 

Profile and construction of the Unit Incharge Desk shall be same as that of CD.  Provision for 
Operator Work Station and PA system/ telephone handset etc. shall be provided similar to 
the Control Desk.. 

2.05.01 Internal Panel/Desk Items 

2.06.00 Equipment and devices mounted within the panels/desk  shall be mounted on suitable 
racks/brackets and shall be arranged for convenient access for adjustment and maintenance 
work.  

2.07.00 Furniture

2.08.00 Bidder shall provide following industrial grade furniture items as a minimum from reputed 
manufacturers/suppliers meeting International Standards. The furniture shall be modular and 
latest with ease of operational features. The furniture shall be modern, aesthetically 
designed, modular, flexible, space saving and future safe. Each module shall have 
transparent cover and adjustable partition. It shall have locking provision for security. The 
components shall be suitable for integration/fabrication without any welding technology. 

1.  Work Station furniture 
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Modular work station furniture, suitable for mounting servers & historians, 
programmer stations, PC based systems, printers (inkjet or A4 laser) etc. is to be 
provided.. 

2.  Server Rack 

Server rack shall be provided to mount programmer stations, PC based 
systems (of rack type and tower type), Matrix KVM switcher, Mini UPS etc. in 
Programmer room. Suitable arrangement for Ventillation and cooling shall be 
built in.

3.  PC rack 

PC rack shall be provided to mount CPUs of work stations/PCs of OWS/LVS etc in 
Control Room.  

4.  Chairs 

Industry standard revolving chairs with wheels and with provision for adjustment of 
height (hydraulically/gas lift) shall be provided for the operators, unit-in-charge & 
other personnel in control room area. These shall be designed for sitting for long 
duration such that these are comfortable for the back.  

5.  Tables 

a Industry standard computer tables shall be provided & shall be as approved 
by Employer during detailed Engineering. 

b Conference Room standard tables shall be provided with acrylic coat for 
good finish. Details shall be finalised & approved by Employer during 
detailed engg. 

6.  Almirahs

Steel Almirahs shall be provided for keeping documents in the documentation 
room.

7.  Keypad 

Keypads shall be provided for the storing of keys of relevant areas in the 
respective control rooms    

8.  Lockers 

Suitable lockers shall be provided in the room adjacent to the control room for 
storing of personal articles of control room personnel & also for documents.  

3.00.00 LVS PANEL 

3.01.00 An arc shaped Large Video Screen (LVS) panel shall be supplied for mounting large video 
screens in number of tiers in various Control rooms as specified at Part-A of specification. An 
indicative typical sketch of Control Room Concept showing LVS & OWS is given in drawing 
no. 0000-999-POI-A-061Rev.B.  
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3.02.00 The profile, dimensions and the general arrangement shall be finalised & approved by 
Employer during detailed engineering. Recommendations, if any, for the control room lighting 
in order to ensure continuous proper viewing of the LVS screen by the operator & shift 
incharge (without any fatigue) shall be clearly brought out by the Contractor in his offer, along 
with all relevant details/basis. 

3.03.00 Any other requirement for proper LVS mounting & functioning & viewing shall also be 
specifically brought out by the Contractor in his offer, along with all relevant details. 

4.00.00 CONTRACT QUANTITIES 

  Refer Appendix-I to Part-A, Section-VI of Technical Specifications. 
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3.07.00 Penetration of water resistance and impact resistance shall be as per IEC standard. 

4.00.00 SPCIFICATION OF CONTROL & POWER SUPPLY CABLES

 Refer Electrical sub-sections  

5.00.00 INSTRUMENTATION CABLE INTERCONNECTION AND TERMINATION PHILOSOPHY

The cable interconnection philosophy to be adopted shall be such that extensive grouping of 
signals by large scale use of field mounted Group Junction Boxes (JBs) at strategic locations 
(where large concentration of signals are available, e.g. valves limit & torque switches, 
switchgear) is done and consequently cable with higher number of pairs are extensively 
used. The details of termination to be followed are mentioned in the given Table A. 

                          TABLE A: CABLE TERMINATION TO BE FOLLOWED 

Application Type Of Termination Type Of 
Cable

FROM (A) TO (B) END A END B 

Valves/dampers 
drives (Integral 
Junction box) 

Marshalling / 
Marshalling – cum  
Termination Cubicle 
/ local group JB  

Plug in 
connector 

Post mount 
cage clamp 
type.

G

Transmitters, 
Process Actuated 
switches mounted 
in LIE/LIR 

Integral Junction box 
of LIE/LIR 

Plug in 
connector 

Cage clamp 
(Rail mount) 
type.

F,G

RTD heads Local junction box Plug in 
connector 

Cage clamp 
(Rail mount) 
type.

F

Thermocouple  Local junction box / 
CJC box (if 
applicable) 

Plug in 
connector 

Cage clamp 
(Rail mount) 
type.

A, B, C* 

Other Field 
mounted Instrument 

Local JB / Group JB Plug in 
connector 

Cage clamp 
(Rail mount) 
type.

F,G

RTD Temperature 
transmitter

Plug in 
connector 

Screwed, 
Cage clamp 
type

F

Thermocouple Temperature 
transmitter

Plug in 
connector 

Screwed, 
Cage clamp 
type

A, B, C* 

Local Junction box, 
Temperature 
Transmitter, Int. 
Junction box of LIE/ 
LIR/ MCC/SWGR 

Group JB Cage clamp 
(Rail mount) 
type.

Cage clamp 
(Rail mount) 
type.

F,G
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Application Type Of Termination Type Of 
Cable

FROM (A) TO (B) END A END B 

Local Junction box, 
Temperature 
Transmitter, Int. 
Junction box of LIE/ 
LIR/ Group JB / 
MCC/SWGR 

Marshalling / 
Marshalling – cum  
Termination Cubicle  

Cage clamp 
(Rail mount) 
type.

Cage clamp 
(Post
mounted) 
type.

F,G

Marshalling cubicle/ 
Termination Cabinet 

Electronic system 
cabinet 

Cage clamp 
(Post mounted) 
type.

Plug-in
connector / 
other
system as 
per Mfr.’s 
Standard

Internal
wiring 

Marshalling/ 
Termination System 
Cabinets  

UCD mounted 
equipments 

Cage clamp 
(Post mounted) 
type.

Plug in 
connector / 
Cage clamp 
type (rail 
mounted). 

F,G
(with
plug-in 
connect
or at 
one
end)

DDCMIS/PLC
cabinets 

PC, Printers etc. Plug in 
connector 

Plug in 
connector 

Mfr.’s
Standar
d

Notes 1 Normally 10% spare cores shall be provided when the numbers of pairs of 
cables are more than four pairs, except for pre-fabricated cables which shall 
be as per manufacturer’s standard. 

 2

3

For analog signals, individual pair shielding & overall shielding & for Binary 
signals, only overall shielding of instrumentation cables shall be provided. 

* For high temperature applications only. 

 4 .  For connection between field/JB and DDCMIS marshalling cabinet      

  minimum 4 pair instrumentation cable shall be used. 

 5 All the spare cores of instrumentation cable have to be terminated in 
Marshalling cabinets/ DCS panel end. 

 6 For Cable type and cable termination scheme for the instruments/ 
equipment that are connected to Steam Turbine and Generator (STG) 
control system defined at Part A, sub section IIC, clause no. 2.03.01 (a) (ii) 
above and hydrogen generation plant auxiliaries system, Contractor’s 
standard and proven practice is also acceptable. However, for termination 
of instrumentation cable at marshalling cabinets/DCS panel end, cage-
clamp termination shall be offered.  For power and control cable 
termination, Contractor’s standard and proven practice would be acceptable 
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6.00.00 TERMINAL BLOCKS

6.01.00 All terminal blocks shall be rail mounted/post mounted, cage clamp type with high quality 
non-flammable insulating material of melamine suitable for working temperature of 105 deg. 
C.  The terminal blocks in field mounted junction boxes, temperature transmitters, instrument 
enclosures/racks, etc., shall be suitable for cage clamp connections. The terminal blocks in 
Control Equipment Room logic/termination/marshalling cubicles shall be suitable for post 
mounted cage clamp connection at the field input end. The exact type of terminal blocks to 
be provided  by  the Bidder and the technical details of the same including width etc. shall be 
subject to Employer’s approval. 

6.02.00 All the terminal blocks shall be provided complete with all required accessories including 
assembly rail, locking pin and section, end brackets, partitions, small partitions,  transparent 
covers, support brackets, distance sleeves, warning label, marking, etc. 

6.03.00 The marking on terminal strips shall correspond to the terminal numbering on wiring 
diagrams.  At least 20% spare unused terminals shall be provided everywhere including local 
junction boxes, instrument racks/enclosures, termination/marshalling cabinets, etc. All 
terminal blocks shall be numbered for identification and grouped according to the function.  
Engraved labels shall be provided on the terminal blocks. 

6.04.00 For terminating each process actuated switches, drive actuators, control valves, 
Thermocouple, RTD, etc. in Local Junction Boxes, etc, refer Drg no. 0000-999-POI-A-065. 

6.05.00 The terminal blocks shall be arranged with at least 100 mm clearance between two sets of 
terminal blocks and between terminal blocks and junction box walls. 

7.00.00 INTERNAL PANELS/ SYSTEM CABINETS WIRING

7.01.00 Internal panel/cabinet wiring shall be of multi-stranded copper conductor with FRLS PVC 
insulation without shield and outer sheath meeting the requirements of VDE 0815. 

7.02.00 All internal wires shall be provided with tag and identification nos. etched on tightly fitted 
ferules at both ends. All wires directly connected to trip devices shall be distinguished by one 
additional red colour ferrule. 

7.03.00 All external connection shall be made with one wire per termination point. Wires shall not be 
tapped or spliced between terminal points. 

7.04.00 All floor slots of desk/panels/cabinets used for cable entrance shall be provided with 
removable gasketed gland plates and sealing material. Split type grommets shall be used for 
prefabricated cables. 

7.05.00 All the special tools as may be required for solder less connections shall be provided by 
Bidder. 

7.06.00 Wire sizes to be utilised for internal wiring. 

(i) Current (4-20 mA), low voltage signals (48V); 
Ammeter/Voltmeter circuit, control switches etc. 
for electrical system. 

0.5 Sq.mm. 

 (ii) Power supply and internal illumination. 2.5Sq.mm. minimum (shall be as 
per load requirement.) 
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8.00.00 INSTRUMENTATION CABLE INSTALLATION AND ROUTING

8.01.00 All cables assigned to a particular duct/conduit shall be grouped and pulled in simultaneously 
using cable grips and suitable lubricants. Cables removed from one duct/conduit shall not be 
reused without approval of Employer. 

8.02.00 Cables shall be segregated as per IEEE Std.-422. In vertically stacked trays, the higher 
voltage cable shall be in higher position and instrumentation cable shall be in bottom tier of 
the tray stack.  The distance between instrumentation cables and those of other system shall 
be as follows: 

From 11 kV/6.6 kV/3.3 kV tray system  -  914 mm 

From 415V tray system  -  610 mm 

From control cable tray system  -  305 mm 

8.03.00 Cables shall terminate in the enclosure through cable glands. All cable glands shall be 
properly gasketed. Sealing (to prevent ingress of dust entry and propagation of fire) shall be 
provided for all floor slots used for cable entrance. Compression cable glands (double for 
armoured and single for other cables) shall be provided. 

8.04.00  Not in use 

8.05.00 The cables emanating from redundant equipment/devices shall be routed through different 
paths. The above segregation of cables & wiring for redundant equipments/devices shall be 
in accordance with IEEE-Std-422. 

9.00.00 CABLE LAYING AND ACCESSORIES 

9.01.00 CABLE LAYING 

1  Cables shall be laid strictly in line with cable schedule.

2  Identification tags for cables. 

  Indelible tags to be provided at all terminations, on both sides of wall or floor 
crossing, on each conduit/duct/pipe entry/exit, and at every 20 m in cable 
trench/tray.

3  Cable tray numbering and marking. 

  To be provided at every 10m and at each end of cable way & branch connection. 

4  No jointing is permissible for Instrumentation cables. For other cables Jointing for 
more  than 250 Meters run of cable shall  be permitted. 

5  Buried cable protection 

  With concrete slabs; Route markers at every 20 Meters along the route & at every 
bend. 

6  Road Crossings 

  Cables to pass through buried high density PE pipes encased in PCC. At least 300 
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mm clearance shall be provided between 

  - HT power & LT power cables, 

  - LT power & LT control/instrumentation cables, 

  Spacing between cables of same voltage grade shall be in accordance with the 
derating criteria adopted for cable sizing. 

7 Segregation (physical isolation to prevent fire jumping) 

  a All cable associated with the unit shall be segregated from cables of other 
Units. 

  b Interplant cables of station auxiliaries and unit critical drives shall be 
segregated in such a way that not more than half of the drives are lost in case 
of single incident of fire. 

8  Cable clamping 

  All cables laid on trays shall be neatly dressed up & suitably clamped/tied to the 
tray. For cables in trefoil formation, trefoil clamps shall be provided. 

9  Optical fiber cables ( OFCs) : 

Outside Building Area - to be laid necessarily inside GI conduit with support from 
cable tray/Trestle structure 

Inside Building Area – to be laid on separate cable sub-trays

While  buried-  in separate burried   trench approx.1.0 meter depth, to be laid in 2” 
rodent proof HDPE conduits covered with sand, brick, laid breadth-wise and soil 
along the pipe line route by contractor;   

While crossing roads - to be laid in GI/ rodent proof HDPE conduits with sand filling 
at bottom and sand, soil filling at top with cement concrete;  

While crossing canals/river- to be laid in rodent proof HDPE conduits within hume 
pipe. 

                         10       Laying of Network Cable (UTP/STP) : 

 Out side Building Area- to be laid necessarily inside GI conduits with support 
from cable tray / Trestle structure.

 Inside Building Area- to be laid necessarily inside GI conduits on separate 
cable sub-trays. 

9.02.00 Bidder shall supply and install all cable accessories and fittings like Light Interface Units, 
Surge suppressors, Opto isolators, Interface Converters, Fibre Optic Card Cage, Fibre Optic 
Line Driver, Repeater / Modem (for Optical Fibre Cables), cable glands, grommets, lugs, 
termination kits etc. on as required basis. 

9.03.00 Cables, which terminate in cabinets of draw out sections shall have sufficient cable coiled in 
the bottom of the cabinet to permit full withdrawal of draw out sections without disconnecting 
the cables. When prefabricated cables with factory connectors on both ends are longer than 
required, the excess cable shall be coiled in the bottom of one or both termination cabinets. 
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9.04.00 The Bidder shall be responsible for proper grounding of all equipment under this package.  
Further, proper termination of cable shields shall be verified and the grounding of the same 
shall be coordinated so as to achieve grounding of all instrumentation cable shields at same 
potential.  This shall be completed prior to system tests. 

9.05.00 The Contractor shall take full care while laying / installing cables as recommended by cable 
manufacturers regarding pulling tensions and cable bends. Cables damaged in any way 
during installation shall be replaced at the expense of the Contractor.  

10.00.00 FIELD MOUNTED LOCAL JUNCTION BOXES

(i) No. of ways 12/24/36/48/64/72/96/128 with 20% spares terminals. 

(ii) Material and 
Thickness 

4mm thick Fiberglass Reinforced Polyester (FRP). 

(iii) Type Screwed at all four corners for door. Door gasket shall be of 
synthetic rubber. 

(iv) Mounting clamps 
and accessories 

Suitable for mounting on walls, columns, structures etc. The 
brackets, bolts, nuts, screws, glands required for erection shall 
be of SS, included in Bidders scope of supply. 

(v) Type of terminal 
blocks

Rail mounted cage-clamp type suitable for conductor size upto 
2.5 mm2. A M6 earthing stud shall be provided. 

(vi) Protection Class IP: 55 minimum for indoor & IP-65 minimum for outdoor  
applications. 

(vii) Grounding To be provided. 

(viii) Color RAL 7035 

11.00.00 CONDUITS 

11.01.00 Conduits shall be generally used for interconnecting cables from field instruments to Local 
JB’s. All rigid conduits, couplings and elbows shall be hot dipped galvanised rigid mild steel 
in accordance with IS: 9537 Part-I (1980) and Part-II (1981). The conduit interior and exterior 
surfaces shall have continuous zinc coating with an overcoat of transparent enamel lacker or 
zinc chromate. Flexible conduit shall be heat resistant lead coated  galvanized steel  with , 
water leak, fire and rust proof protected for the areas of Mills,Drum, Main Steam, RH steam 
Air Heaters and Furnace, BFPDT’s . 

 And for remaining applications, water leak, fire and rust proof flexible GI conduits shall be 
provided. The temperature rating of flexible conduit shall be suitable for actual application.   

11.02.00 All rigid conduit fittings shall conform to the requirements of IS: 2667, 1976. Galvanized steel 
fitting shall be used with steel conduit. All flexible conduit fittings shall be liquid tight, 
galvanized steel. The end fittings shall be compatible with the flexible conduit supplied. 

11.03.00 Conduit sealing, explosion proof, dust proof and other types of special fittings shall be 
provided as required by these specifications and shall be consistent with the area and 
equipment with which they are installed.  Fittings installed outdoors and in damp locations 
shall be sealed and gasketed.  Hazardous area fittings and conduits sealing shall conform 
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CLAUSE NO. TECHNICAL REQUIREMENTS 

EPC PACKAGE FOR  
PATRATU SUPER THERMAL POWER 

STATION EXPANSION PHASE–I (3X 800MW) 

TECHNICAL SPECIFICATIONS 
SECTION – VI, PART-B 

BID DOC. NO.: CS:9585-001-2 

SUB-SECTION-IIIC-07 
INSTRUMENTATION 

CABLES 

PAGE 
13 OF  13 

with NEC requirements for the area classification. 

11.04.00 Contractor shall provide double locknuts on all conduit terminations not provided with 
threaded hubs and couplings. Water tight conduit unions and rain tight conduit hubs shall be 
utilised for all the application which shall be exposed to weather. Moisture pockets shall be 
eliminated from conduits. 

11.05.00 Conduits shall be securely fastened to all boxes and cabinets. 

12.00.00 CABLE SUB-TRAY & SUPPORT

12.01.00 The cable sub-trays and the supporting system, to be generally used between Local/Group 
JBs and the main cable trays and the same shall be furnished and installed by the 
Contractor. It is the assembly of sections and associated fittings forming a rigid structural 
system used to support the cable from the equipment or instrument enclosure upto the main 
cable trays (trunk route). 

12.02.00 The covers on the cable sub-trays shall be used for protection of cables in areas where 
damage may occur from falling objects, welding spark, corrosive environment, etc. & shall be 
electrically continuous and solidly grounded.  
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CLAUSE NO. QUALITY ASSURANCE 

EPC PACKAGE FOR  
PATRATU SUPER THERMAL POWER 

STATION EXPANSION PHASE–I (3X 800MW) 

TECHNICAL SPECIFICATION 
SECTION-VI, PART-B 

BID DOC NO.:CS-9585-001-2  

SUB-SECTION-E-61 
MEASURING INSTRUMENTS 
(PRIMARY & SECONDARY) 

Page 1 of 1 

 

MEASURING INSTRUMENTS (PRIMARY AND SECONDARY) 
      TESTS 
 
 
 
 
 
ITEMS 
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t c
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1. PR Gauge (IS-3624) Y Y Y Y Y     
2. Temp. Gauge (BS-5235) Y Y Y Y Y     
3. Pr./D.P.Switch(BS-6134) Y Y Y Y Y Y    
4. Electronic Transmitter(IEC-
770) 

Y Y Y Y Y Y    

5. Temp. Switch Y Y Y Y Y Y    
6. Recorder(IS-9319/ANSI C-
39.4) 

Y Y Y Y Y Y    

7. Vertical indicators Y Y Y Y  Y    
8. Digital Indicators Y Y Y Y  Y    
9. Integrators Y Y Y Y      
10. Electrical Metering 
Instrument      (IS-1248) 

Y Y Y Y Y Y    

11. Transducer (IEC-688) Y Y Y Y Y Y    
12. Thermocouples (IEC – 
754 / ANSI-MC-96.1) 

Y Y Y Y Y Y    

13. RTD(IEC-751) Y Y Y Y Y Y    
14. Thermowell Y   Y    Y Y Y 
R-Routine Test     A- Acceptance Test          Y – Test applicable 
: Note: 1) Detailed procedure of Environmental Stress Screening 

shall be as per Quality Assurance Programme in General  
Technical Conditions. Requirement of test and procedure 
(if required) finalized during QP finalization 

 2)  This is an indicative list of tests/checks.  The manufacturer is 
to furnish a detailed quality plan indicating the Practices and  
Procedure adopted alongwith relevant supporting documents. 
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CLAUSE NO. QUALITY ASSURANCE 
 

EPC PACKAGE FOR  
PATRATU SUPER THERMAL POWER 

STATION EXPANSION PHASE–I (3X 800MW) 

TECHNICAL SPECIFICATION 
SECTION-VI, PART-B 

BID DOC NO.:CS-9585-001-2  

SUB-SECTION-E-61A 
MEASURING INSTRUMENTS 
(PRIMARY & SECONDARY) 

Page 1 of 2 
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1. PR Gauge (IS-3624) Y Y Y Y Y     
2. Temp. Gauge (BS-5235) Y Y Y Y Y     
3. Pr./D.P.Switch(BS-6134) Y Y Y Y Y Y    
4. Electronic Transmitter(IEC-
770) 

Y Y Y Y Y Y    

5. Temp. Switch Y Y Y Y Y Y    
6. Recorder(IS-9319/ANSI C-
39.4) 

Y Y Y Y Y Y    

7. Vertical indicators Y Y Y Y  Y    
8. Digital Indicators Y Y Y Y  Y    
9. Integrators Y Y Y Y      
10. Electrical Metering 
Instrument      (IS-1248) 

Y Y Y Y Y Y    

11. Transducer (IEC-688) Y Y Y Y Y Y    
12. Thermocouples (ANSI-
MC-96.1) 

Y Y Y Y Y Y    

13. RTD(IEC-751) Y Y Y Y Y Y    
14. Thermowell Y   Y    Y Y Y 
R-Routine Test     A- Acceptance Test          Y – Test applicable 
:  
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CLAUSE NO. QUALITY ASSURANCE 
 

EPC PACKAGE FOR  
PATRATU SUPER THERMAL POWER 

STATION EXPANSION PHASE–I (3X 800MW) 

TECHNICAL SPECIFICATION 
SECTION-VI, PART-B 

BID DOC NO.:CS-9585-001-2  

SUB-SECTION-E-61A 
MEASURING INSTRUMENTS 
(PRIMARY & SECONDARY) 

Page 2 of 2 

 

      TESTS 
 
 
 
 
 
ITEMS 
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15. Cold junction 
compensation box 

Y Y Y Y     Y    

16. Orifice plate(BS-1042) Y Y Y Y
* 

Y Y
** 

Y
** 

  Y Y
** 

Y

17. Flow nozzle(BS-1042) Y Y Y Y
* 

Y Y Y   Y Y Y

18. Impact head type element Y Y Y     Y    Y
19. Level transmitter/float 
type switch 

Y Y Y Y     Y Y Y Y

20. Flue Gas analyser Y Y Y Y         
21. Dust emission monitors Y Y Y Y         
*Calibration to be carried out 
on one flow element of each 
type and size if calibration 
carried out as type test same 
shall not be repeated. 
 

            

** If applicable             
R-Routine Test         A- Acceptance Test                         Y – Test applicable 
Note: 1) Detailed procedure of Environmental Stress screening test shall be as per 

Quality Assurance. Programme in General  Technical Conditions 
         2)  This is an indicative list of tests/checks.  The manufacturer is to furnish a 

detailed quality plan indicating the Practices and Procedure adopted 
alongwith relevant supporting documents. 
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PATRATU SUPER THERMAL POWER STATION EXPANSION 
PHASE–I (3X 800MW 

TECHNICAL SPECIFICATION 
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BID DOC NO.:CS-9585-001-2 
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S 
          IT
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Visual ® 

 GA, BOM, Layout of  component & 
construction feature® 

Dimension ® 

Paint Shade/thickness ® 

Flattening,flaring,hydrotest,hardnes
s check as per ASTM standard (A) 

 Component Ratings ® 

Wiring ® 

Make, Model, Type, Rating®  

IR & HV ® 

Review of TC for 
instrument/devices (R) 

Accessability of TBs/Devices ® 

 Illumination,grounding  ® 

Tubing  ® 

Leak/Hydro test(A) 

Chemical/physical properties of 
material (A)  

Proof pressure test,Dismantling & 
reassembly test,Hydrulic impulse 
and vibration test (R) 

Tests as per standards & 
specification 
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CLAUSE NO. QUALITY ASSURANCE 

EPC PACKAGE FOR  
PATRATU SUPER THERMAL POWER 

STATION EXPANSION PHASE–I (3X 800MW) 

TECHNICAL SPECIFICATION 
SECTION-VI, PART-B 

BID DOC NO.:CS-9585-001-2  

SUB-SECTION-E-66 
INSTRUMENTATION CABLE Page 1 of 1 

 

INSTRUMENTATION CABLE 

      TESTS 
 
 
 
 
 
ITEMS 
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1. Instrument cable 
twisted and shielded 

               

Conductor(IS-8130) Y   Y   Y         
Insulation(VDE-207)    Y Y Y Y       Y  Y 
Pairing/Twisting    Y Y  Y         
Shielding    Y   Y   Y      
Drain wire Y   Y   Y  Y Y      
Inner Sheath    Y Y Y Y     Y Y   
Outer Sheath    Y Y Y Y     Y Y   
Over all cable Y Y Y Y Y  Y Y   Y   Y  
Cable Drums(IS-
10418) 

   Y   Y         

Note : High Temp. cables shall  be subjected to tests as per VDE-207(Part-6) 
Compensating cables shall be checked for Thermal EMF/Endurance test as per IS 
8784.
Note : This is an indicative list of tests/checks.  The manufacture is to furnish a 
detailed Quality Plan indicating his practice & Procedure along with relevant 
supporting documents during QP finalization for all items. 
Note :  ® - Routine Test A - Acceptance Test   Y - Test Applicable 
Note  : Sampling Plan for Acceptance test shall be as per IS 8784 (As applicable) 
• *  FRLS Tests: Oxygen / Temp Index ( ASTM D-2863),  Smoke Density Rating ( 

ASTM – D 2843), HCL Emission ( IEC-754-1) 
• ** Characterisitic Impedence, Attenuation, Mutual Capacitance, Cross Talk ( As 

applicable) 
+    Sample size will be One No. of each size/type per lot. 
++ Sample size will be One No. sample for complete lot offered irrespective of 
size/type. 
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CLAUSE NO. QUALITY ASSURANCE 

EPC PACKAGE FOR  
PATRATU SUPER THERMAL POWER 

STATION EXPANSION PHASE–I (3X 800MW) 

TECHNICAL SPECIFICATION 
SECTION-VI, PART-B 

BID DOC NO.:CS-9585-001-2  

SUB-SECTION-E-67 
CONTROL VALVE 

ACTUATORS & 
ACCESSORIES 

Page 1 of 1 

 

CONTROL VALVE ACTUATORS AND ACCESSORIES. 
TESTS 
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CONTROL VALVE 
AND ACTUATOR 

              

Overall Y Y Y   Y Y    Y Y Y Y 

Body  Y Y Y Y   Y Y Y     
Bonnet  Y Y Y Y          
Trim  Y   Y   Y*       
Pneumatic actuator Y Y        Y     
Electro pneumatic 
positioner  

Y             Y 

R- Routine Test  A - Acceptance Test   Y - Test Applicable 
Y* - UT on spindle dia >= 40 mm.
Note : 1)  Detailed procedure of Environmental Stress Screening test shall be as per Quality 

Assurance Programme General Technical Conditions  
  2) This is an indicative list of tests/checks.  The manufacture is to furnish a detailed 

Quality Plan indicating his practice & Procedure along with relevant supporting 
documents during QP finalisation for all item. 
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CLAUSE NO. QUALITY ASSURANCE 

EPC PACKAGE FOR  
PATRATU SUPER THERMAL POWER 

STATION EXPANSION PHASE–I (3X 800MW) 

TECHNICAL SPECIFICATION 
SECTION-VI, PART-B 

BID DOC NO.:CS-9585-001-2  

SUB-SECTION-E-68 
ELECTRICAL ACTUATOR 

WITH INTEGRAL STARTER 
Page 1 of 1 

 

ELECTRICAL ACTUATOR WITH INTEGRAL STARTER 
          Test/Attributes 
           Characteristics 
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ELECTRICAL 
ACTUATOR WITH 
INTEGRAL
STARTER(IS_9334) 

             

   Motor Y Y Y Y Y         
   Final Testing Y Y Y Y Y Y Y Y Y Y Y Y Y 
Note: 1)  Detailed procedure of Environmental Stress Screening test shall be as per Quality 

Assurance Programme in General Technical Conditions. Requirement of test and 
procedure finalized during QP finalization 

          2)  This is an indicative list of tests/checks. The manufacturer is to furnish a detailed 
quality plan indicating the practices and  procedure adopted along with relevant 
supporting documents. 

 
® - Routine  Test                (A) - Acceptance Test                Y - Test applicable 
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CLAUSE NO. 
 

 

QUALITY ASSURNACE  

 
EPC PACKAGE FOR  

PATRATU SUPER THERMAL POWER 
STATION EXPANSION PHASE–I (3X 800MW) 

TECHNICAL SPECIFICATION 
SECTION-VI, PART-B 

BID DOC NO.:CS-9585-001-2  

SUB-SECTION-E-33 
ELECTRICAL ACTUATOR  

WITH INTEGRAL STARTER 
Page 1 of 1 

 

ELECTRICAL ACTUATOR WITH INTEGRAL STARTER 
          Test/Attributes 
           Characteristics 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ITEM/ 
COPONENT/ 
SUB SYSTEM 
ASSEMBLY/ 
TESTING R

PM
 ®

 

N
o 

Lo
ad

 C
ur

re
nt

 ®
 

IR
 &

 H
V 

Te
st

®
 

M
ou

nt
in

g 
D

im
en

si
on

®
 

Al
l r

ou
tin

e 
Te

st
 a

s 
pe

r S
ta

nd
ar

d 
& 

Sp
ec

ifi
ca

tio
n®

  

C
or

re
ct

 P
ha

se
 S

eq
ue

nc
e®

 

O
pe

ra
tio

n 
& 

Se
tti

ng
 o

f l
im

it 
Sw

itc
h/

To
rq

ue
 S

w
itc

h®
 

St
al

l T
or

qu
e/

C
ur

re
nt

 (A
) 

H
an

d 
W

he
el

 o
pe

ra
tio

n/
 A

ut
o 

de
 c

lu
tc

h 
fu

nc
tio

n 
(A

) 

Fu
nc

tio
n 

of
 A

ux
. l

ik
e 

Po
te

nt
io

m
et

er
, s

pa
ce

 h
ea

te
r, 

po
si

tio
n 

i
di

t
®

EP
T 

ou
tp

ut
 ®

 

G
re

as
e 

le
ak

ag
e 

®
 

Lo
ca

l/ 
R

em
ot

e 
( O

pe
n-

St
op

-C
lo

se
) O

pe
ra

tio
n®

 
Sa

fe
ty

 c
he

ck
 (S

in
gl

e 
ph

as
in

g,
 P

ha
se

 c
or

re
ct

io
n,

 T
rip

pi
ng

 e
tc

.) 
(A

) 

ELECTRICAL ACTUATOR 
WITH INTEGRAL 
STARTER(IS_9334) 

             

   Motor Y Y Y Y Y         
   Final Testing Y Y Y Y Y Y Y Y Y Y Y Y Y 
Note: 1)  Detailed procedure of Burn-in and Elevated Temperature test shall be as per Quality 

Assurance Programme in General Technical Conditions 
          2)  This is an indicative list of tests/checks. The manufacturer is to furnish a detailed 

quality plan indicating the practices and  procedure adopted along with relevant 
supporting documents. 

 
® - Routine  Test                (A) - Acceptance Test                Y - Test applicable 
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CLAUSE NO. 
 

QUALITY ASSURANCE

 
EPC PACKAGE FOR  

PATRATU SUPER THERMAL POWER   
STATION EXPANSION PHASE–I (3X 800MW) 

TECHNICAL SPECIFICATION 
SECTION-VI, PART-B 

BID DOC NO.:CS-9585-001-2  

SUB-SECTION-E-36 
CONTROL PANEL Page 1 of 1 

 

                                                            CONTROL PANEL 
        

                 Attributes/
             Characteristics 
 
 
 
 
 
 
 
 
Item , 
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Sheet Steel   Y Y Y           
Aluminum / Copper Bus-bar  Y Y Y Y           
Support Insulator (BS-2782/IEC-
660) 

Y Y Y Y           

Control / Selector Switch      Y Y Y        
Contractor/ MCB      Y Y Y        
O/L Protection relays      Y  Y        
C.T /V.T/ Indicating Meter      Y Y Y        
Fuse/ Fuse carrier     Y Y Y        
Terminals/lugs/pvc wires  Y   Y Y Y Y        
Timers     Y Y Y        
 LVS, Mosaics              Y 
Push Button/ Lamp/ (Relevant standard)     Y Y Y        
Control Transformer     Y Y Y        
Mimic, Annunciator     Y  Y        
Gasket   Y Y Y Y  Y        
Fabrication        Y       
Pretreatment & Painting         Y Y     
Control panel          Y Y Y Y Y 
 
NOTE: 
 
1. This is an indicative list of Test/ Checks. The manufacturer to furnish a detailed Quality Plan indicating the 

practice and procedure along with supporting documents. 
2. All major Bought Out Items will be subject to Employer approval. 
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CLAUSE NO. TECHNICAL REQUIREMENTS 

EPC PACKAGE FOR  
PATRATU SUPER THERMAL POWER 

STATION EXPANSION PHASE–I (3X 800MW)  

TECHNICAL SPECIFICATIONS 
SECTION – VI, PART-B 

BID DOC. NO.: CS:9585-001-2

SUB-SECTION-IIIC-10 
TYPE TEST 

REQUIREMENTS 

PAGE 
1 OF  9 

1.00.00 TYPE TEST REQUIREMENTS

1.01.00 General Requirements 

1.01.01 The Contractor shall furnish the type test reports of all type tests as per relevant standards 
and codes as well as other specific tests indicated in this specification. If the bidder proposes 
a different standard/code from that indicated at table 3.00.00, same is acceptable provided 
the equivalence of the proposed standard is established by the bidder.  A list of such tests 
are given for various equipment in table titled 'TYPE TEST REQUIREMENT FOR C&I 
SYSTEMS' at the end of this chapter and under the item Special Requirement for Solid State 
Equipments/Systems. For the balance equipment instrument, type tests may be conducted 
as per manufactures standard or if required by relevant standard. 

(a) Out of the tests listed, the Bidder/ sub-vendor/ manufacturer is required to conduct 
certain type tests specifically for this contract (and witnessed by Employer or his 
authorized representative) even if the same had been conducted earlier, as clearly 
indicated subsequently against such tests. 

(b) For the rest, submission of type test results and certificate shall be acceptable 
provided. 

 i. The same has been carried out by the Bidder/ sub-vendor on exactly the same 
model /rating of equipment. 

ii. There has been no change in the components from the offered equipment & 
tested equipment. 

iii. The test has been carried out as per the latest standards alongwith 
amendments as on the date of Bid opening. 

(c) In case the approved equipment is different from the one on which the type test had 
been conducted earlier or any of the above grounds, then the tests have to be 
repeated and the cost of such tests shall be borne by the Bidder/ sub-vendor within 
the quoted price and no extra cost will be payable by the Employer on this account. 

1.01.02 As mentioned against certain items, the test certificates for some of the items shall be 
reviewed and approved by the main Bidder or his authorized representative and the balance 
have to be approved by the Employer. 

1.01.03 The schedule of conduction of type tests/ submission of reports shall be submitted and 
finalized during pre-award discussion. 

1.01.04 For the type tests to be conducted, Contractor shall submit detailed test procedure for 
approval by Employer. This shall clearly specify test setup, instruments to be used, 
procedure, acceptance norms (wherever applicable), recording of different parameters, 
interval of recording precautions to be taken etc. for the tests to be carried out. 

1.01.05 The Bidder shall indicate in the relevant BPS schedule, the cost of the type test for each item 
only for which type tests are to be conducted specifically for this project. The cost shall only 
be payable after conduction of the respective type test in presence of authorize 
representative of Employer. If a test is waived off, then the cost shall not be payable. 
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2.00.00 SPECIAL REQUIREMENT FOR SOLID STATE EQUIPMENTS/ SYSTEMS 

2.01.00 The minimum type test reports, over and above the requirements of above clause, which are 
to be submitted for each of the major C&I systems shall be as indicated below: 

i) Surge Withstand Capability ( SWC) for Solid State Equipments/ Systems 

 All solid state systems/ equipments shall be able to withstand the electrical noise 
and surges as encountered in actual service conditions and inherent in a power 
plant. All the solid state systems/ equipments shall be provided with all required 
protections that needs the surge withstand capability as defined in ANSI 37.90.1/ 
IEEE-472. Hence, all front end cards which receive external signals like Analog 
input & output modules, Binary input & output modules etc. including power supply, 
data highway, data links shall be provided with protections that meets the surge 
withstand capability as defined in ANSI 37.90.1/ IEEE-472. Complete details of the 
features incorporated in electronics systems to meet this requirement, the relevant 
tests carried out, the test certificates etc. shall be submitted along with the proposal. 
As an alternative to above, suitable class of EN 61000-4-12 which is equivalent to 
ANSI 37.90.1/ IEEE-472 may also be adopted for SWC test. 

ii) Dry Heat test as per IEC-68-2-2 or equivalent. 

iii) Damp Heat test as per IEC-68-2-3 or equivalent. 

iv) Vibration test as per IEC-68-2-6 or equivalent. 

v) Electrostatic discharge tests as per EN 61000-4-2 or equivalent. 

vi) Radio frequency immunity test as per EN 61000-4-6 or equivalent. 

vii) Electromagnetic Field immunity as per EN 61000-4-3 or equivalent. 

Test listed at item no. v, vi, vii, above are applicable for electronic cards only as defined 
under item (i) above. 
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3.00.00 TYPE TEST REQUIREMENT FOR C&I SYSTEMS 

Sl.
No 

Item Test 
Requirement 

Standard Test To Be 
Specifically
Conducted 

NTPC’s Approval
Req. On Test 
Certificate

Col 1 Col 2 Col 3 Col 4 Col 5 Col 6 

1 Elect. Metering 
instruments 

As per 
standard    
(col 4) 

IS-1248 No Yes 

2 Transducers As per 
standard    
(col 4) 

IEC-
60688,IS127
84 

No Yes 

3 Thermocouple Degree of 
protection 
test  

IS-13947 No No 

4 RTD As per 
standard    
(col 4) 

IEC-60751 No No 

5 Electronic 
transmitter

As per 
standard    
(col 4) 

BS-6447 / 
IEC-60770 

No Yes 

6 E/P converter As per 
standard    
(col 4) 

Mfr. standard No No 

7 Dust emission 
monitor

Degree of 
protection 
test  

IS-13947 No Yes 

8 Instrumentation Cables Twisted & Shielded* 

 -Conductor Resistance 
test 

VDE-0815 No Yes 

  Diameter test IS-10810 No Yes 

  Tin Coating 
test (Persul-
phate test) 

IS-8130 No Yes 

 -Insulation Loss of mass VDE 0472 No Yes 

  Ageing in air 
ovens** 

VDE 0472 No Yes 
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  Tensile 
strength and 
elongation 
test before 
and after 
ageing** 

VDE 0472 No Yes 

  Heat shock VDE 0472 No Yes 

  Hot 
deformation 

VDE 0472 No Yes 

  Shrinkage VDE 0472 No Yes 

  Bleeding & 
blooming 

IS-10810 No Yes 

 -Inner sheath*** Loss of mass VDE 0472 No Yes 

  Heat shock VDE 0472 No Yes 

  Cold bend/ 
cold impact 
test 

VDE 0472 No Yes 

  Hot 
deformation 

VDE 0472 No Yes 

  Shrinkage VDE 0472 No Yes 

 -Outer sheath Loss of mass VDE 0472 No Yes 

  Ageing in air 
ovens** 

VDE 0472 No Yes 

  Tensile 
strength and 
elongation 
test before 
and after 
ageing** 

VDE 0472 No Yes 

  Heat shock VDE 0472 No Yes 

  Hot 
deformation 

VDE 0472 No Yes 

  Shrinkage VDE 0472 No Yes 

  Bleeding & 
blooming 

IS-10810 No Yes 

  Colour 
fastness to 
water 

IS-5831 No Yes 
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  Cold bend/ 
cold impact 
test 

VDE-0472 No Yes 

  Oxygen index 
test 

ASTMD-2863 No Yes 

  Smoke 
Density Test 

ASTMD-2843 No Yes 

  Acid gas 
generation 
test 

IEC-60754-1 No Yes 

 -fillers Oxygen index 
test 

ASTMD-2863 No Yes 

  Acid gas 
generation 
test 

IEC-60754-1 No Yes 

 -AL-MYLAR 
shield 

Continuity 
test 

 No Yes 

  Shield 
thickness 

 No Yes 

  Overlap test  No Yes 

 -Over all cable Flammability 
Test 

IEEE 383 No Yes 

  Swedish 
Chimney Test 

SEN
4241475 

No Yes 

  Noise 
interference 

IEEE Trans-
actions 

No Yes 

  Dimensional 
checks 

IS 10810 No Yes 

  Cross talk VDE-0472 No Yes 

  Mutual 
capacitance 

VDE-0472 No Yes 

  HV test VDE-0815 No Yes 

  Drain wire 
continuity 

 No Yes 
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