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DCPL Volume II
General & Schedules

Ch 2 : Project Information
Sheet | 1 of 7

1 x 660 MW - Panki Thermal Power Station 

Bidding Doc. No. :  14A14-SPC-G-0001

CHAPTER 2   :   GENERAL PROJECT INFORMATION

1.0 PROJECT INFORMATION

1.1 Owner : UTTAR PRADESH RAJYA VIDYUT UTPADAN
NIGAM LIMITED, LUCKNOW

1.2 Project Title : Panki Thermal Power Station (1x660MW)
1.3 Owner’s Engineer : DEVELOPMENT CONSULTANTS PVT. LTD

1.4 Project Site Location : Place Panki
District Kanpur
State Uttar Pradesh
Country India

1.5 Latitude & Longitude
of project site

: North N26028’20”
East E 80014’32”

1.6 Nearest Railway Station : Panki 5 km
1.7 Nearest Town : Kanpur 16km
1.8 Nearest Highway : National Highway - 25
1.9 Nearest Airport : Kanpur 25 km

Lucknow 80 Km
1.10 Nearest Commercial 

Airport
: Delhi 140 km

1.11 Nearest Water Body : Lower Ganga Canal, adjacent to site
1.12 Land : Land is in possession of UPRVUNL.
1.13 Station Graded Level 

Elevation from Mean sea 
level (MSL)

:
Plant FGL � RL(+) 126.0M � El(-) 0.500M

Plant FFL � RL(+) 126.5M � El(+/-) 0.000M

1.14 Water 
1.14.1 Nearest Water Source : Lower Ganga Canal system running adjacent for 

project site
1.14.2 Water Requirement for 

station
: ~ 1927 m3/hr considering closed cooling cycle 

with NDCT.
Additional 700m3/hr for ash slurry preparation 
during emergency ash disposal to ash dyke.

1.14.3 Raw Water Analysis from 
Upper Ganga Canal

: Refer Appendix - I

1.15 Site  Ambient Condition
1.15.1 Monthly mean (DBT) : Maximum 44.4  °C

: Minimum 3.8   °C
1.15.2 Extreme Recorded (DBT) : Maximum 47.3  °C 

Minimum -0.9  °C
1.15.3 Monthly mean (WBT) : Maximum

Minimum
27.3  °C
9.2  °C

1.15.4 Relative Humidity : Maximum 84 %
Minimum 28 %

1.15.5 Average relative humidity Annual Average 65 %

1.15.6 Rainfall : Annual average 832.6 mm
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Heaviest fall 
recorded  in 24 hrs

247.4 mm

1.15.7 Basic Wind Speed : 47.00 m/s As per IS: 875 part – III
For wind resistance design of structure & 
equipment refer relevant civil section

1.15.8 Climatic condition : For detailed information refer attached 
Climatological data as published by IMD for 
Kanpur station.

1.16 Seismic data : Zone – III As per IS: 1893
For earthquake resistance design of structure & 
equipment refer relevant civil section

1.17 Fuel Data
1.17.1 Coal Source : Coal requirement for this stage of the project is 

estimated as 2.99  million tones/annum 
considering 660 MW capacity, GCV of blended 
coal 4030 kcal/kg, Heat Rate as 2317 kcal/kwh 
and 90% PLF as per CERC operative norms 
effective from 1/4/2009. 

1.17.2 Coal Transportation : Thru BOXN wagons of Indian Railways System
1.17.3 Coal Analysis : Refer Appendix – II
1.17.4 Support Fuel (HFO / LDO) 

transportation
: Support fuel will be transported by road tankers 

or by Railway system. Start-up / support fuel for
the proposed project will be LDO/HFO.

1.17.5 Support Fuel (HFO / LDO) 
analysis

: Refer Appendix - II

             Appendix – I: Raw Water Analysis (Source - Lower Ganga Canal)

S. No. Description
Unit

Parameter

1
Physical characteristics
pH at 250C - 8.00
Turbidity Silica Scale 500
Total Suspended solids ppm 250
Total Dissolved solids ppm 241
Colour Hazen < 5

2
Cations
Calcium Hardness ppm as CaCO3 80
Magnesium Hardness ppm as CaCO3 40
Sodium + Potassium ppm as CaCO3 36
Iron ppm as CaCO3 1.5
Total Cations ppm as CaCO3 157.5

3
Anions
Bicarbonate ppm as CaCO3 100
Carbonate ppm as CaCO3 0.95
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      NOTE: 
                 1. Cond.-1 is the capability check point for PRV ASV-22. Cond.-4 is the capability check point 

        for Spray Water control valves. 
                 2. Low capacity steam pressure reducing valve (i.e.ASV-26) at upstream parameters (60.61   

    kg.cm2(a), 344.7 0C) & downstream parameters (16 kg.cm2(a)) at 95% valve lift shall   
   corresponds to passing capability of High capacity steam pressure reducing valve (i.e.ASV-22) at  

      upstream parameters (247kg.cm2(a), 565 0C) & downstream parameters (16 kg.cm2(a), 290 0C)   
      min. flow at 15% approx. valve lift. 
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Upstream temperature = 601 deg.C 
Downstream pressure = 21 kgf/cm2 (a)
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Upstream temperature = 593 deg.C 
Downstream pressure = 21 kgf/cm2 (a)
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�����������������Valve shall be sized for Auxiliary steam requirement of 30TPH for inlet parameters of   
   condition- 2.   
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DOCUMENT NO: PE-TS-145-I104

DOCUMENT NO.: 

VOLUME    

SECTION

REV. NO.   01 DATE:    20.11.2017  

SHEET        48    OF    55 

Control Valves Accessories  
(Pneumatically Operated)

FO
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66

6-
0

Tag No……………………………. Quantity…………………….

APPLICABLE FOR TAG Nos.WHEREVER STATEMENT “REQUIRED” INDICATED IN THE INDIVIDUAL CV  DATA SHEETS

Data Sheet No. PES-145-06-DS1-1

DATA SHEET – A & B for ACCESSORIES
DATA SHEET – A FOR CONTROL VALVE (WITH PNEUMATIC ACTUATOR) 

(TO BE FILLED BY PURCHASER) 
DATA SHEET – B 

(TO BE FILLED-UP BY BIDDER) 
POSITIONER MFR. & MODEL NUMBER     

BYPASS  GAUGES ENCL. CLASS � YES  � NO 
� TWO OR 

THREE   (AS PER 
HOOK-UP) 

� IP-65  

INPUT SIGNAL (Kg / Cm2) � 0.2 – 1.0          4-20 mA HART COMPATIBLE       
OUTPUT SIGNAL (Kg / Cm2) TO SUIT ACTUATOR  

AIR FILTER MFR. & MODEL NUMBER   
REGULATOR AIR SUPPLY PRESS (Kg / Cm2 g)     � 5.0 – 8.0          �   

OUTPUT PRESS (Kg / Cm2 g)     TO SUIT ACTUATOR  
FILTER SIZE 5 MICRON 
OUTPUT GAUGE � REQUIRED � NOT REQUIRED  
AUTO DRAIN FEATURE � REQUIRED � NOT REQUIRED  

AIR LOCK MFR. & MODEL NUMBER   
SET PRESS (Kg / Cm2)   
SUPPLY PRESS (Kg / Cm2) � 5.0 – 8.0          �   
RESET TYPE AUTO  
VENT PLUG REQUIRED  

LIMIT SWITCH MFR. & MODEL NUMBER   
OPEN posn INT posn CLOSE posn 2 NO. --- 2 NO.  
CONTACT TYPE SPDT 2 NO + 2 NC  
RATING (AC / DC) 5A 240V AC AND 0.5A 220V DC  
ENCLOSURE CLASS � IP 65          �   

POSITION MFR. & MODEL NUMBER 

PART OF SMART 
POSITIONER

TRANSMITTER TYPE 
SUPPLY 
OUTPUT RATING 
ACCURACY 
ENCLOSURE CLASS 

SOLENOID MFR. & MODEL NUMBER   
VALVE RATING � 24V DC  � 220V DC �  240V AC  �   

TYPE 3-WAY (UNIVERSAL OPERATION TYPE) 
OPERATION QUANTITY �  Stayput   �  Interlock �  1          �  2  
COIL INSULATION CLASS CLASS - H  
ENCLOSURE CLASS � IP 65          � NEMA 4             �

HANDWHEEL ORIENTATION �  TOP MOUNTED          �  SIDE MOUNTED  

JUNCTION BOX 

NO. OF WAYS � 24-WAYS     � AS REQUIRED      �  36-Ways  
SIZE AS REQUIRED  
CABLE GLANDS (Size / Quantity) AS REQUIRED (Double Compression Type).     
ENCLOSURE CLASS �  IP 65          �   
BODY MATERIAL �  FRP    �  SS   �  METAL SHEET  

I/P CONVERTER INPUT SIGNAL POWER SUPPLY 

PART OF SMART 
POSITIONER

SPLIT RANGE 
ENCLOSURE CLASS 
LINEARITY 
HYSTERISIS 

Cu./SS Tubing & 
Fittings / per CV 

This is in addition to cu. Tubing and 
fittings which are integral part of CV  

15 Meters of ¼ “ SS 316 Tubing, with 1 set of 
Fittings for each CV for connection to IA Header on 
one end and accessories on another end of CV.  

PAINTING 
COLOUR/SHADE � RED         �  GREEN             �
THICKNESS (DFT) – in microns 
TYPE � EPOXY     �  ENAMEL          �   

COMPANY SEAL 
NAME
SIGNATURE
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ANNEXURE�1�

Air�Filter�Regulator�(AFR)��
�
Constant�bleed�type�AFR�with�an�accuracy�of�+�1.0�%�inlet�pressure�range�of�5�10�kg/�cm2�and�suitable�spring�
ranges�(AFR)�for�use�with�positioners�in�control�valves,�control�damper,�E/P�convertors�and�shut�off�valves�with�
sintered�phosphor�bronze�filter�element;�Filtering�particles�above�five�microns.�IP�65�Weather�and�water�proof�
enclosure.�Material�of�accessories�will�be�SS316.�Body�material�of�filter�regulator�shall�be�Die�Cast�Aluminum�or�
SS316�

Solenoid�Valves��
�Solenoid�Valve�coils�insulation�class�shall�be�Class�H�high�temperature�or�Class�F�construction�as�applicable�
and�shall�be�designed�for�continuous�duty.�Three�way�solenoid�valves�shall�be�designed�for�universal�operation�
so�that�the�supply�air�may�be�connected�to�any�port.�Solenoid�enclosures�shall�be�NEMA�4)/�(Explosion�proof�
for�NEC�Class�1/2,�Division�1�area)/�flame�proof�(IEC�79.1,�Part�I)�as�applicable).�Body�material�of�solenoid�valve�
shall�be�Brass�or�SS316�with�epoxy�paint�as�decided�during�engineering�by�owner.�Material�of�wetted�parts�
shall�be�SS316�only.�Leakage�class�shall�be�class�VI�(Bubble�tight).�All�solenoid�shall�be�with�varister/RC�circuit�
for�EMI�suppression,�LED�indication,�surge�Solenoid�valve�shall�operate�on�24�V�DC,�UPS�230�V�AC�or�220�V�DC.�
�
Air�locks�

Air�locks�shall�be�designed�to�shut�off�the�diaphragm�loading�air�line�if�the�supply�air�pressure�to�the�associated�
pilot�or�Positioner�fails.�Air�locks�shall�be�of�the�automatic�reset�type�and�shall�be�furnished�with�alarms.�

Hand�Wheels�

�Hand�Wheels�shall�be�provided.�Hand�wheels�shall�be�side�mounted�unless�specified�to�be�top�mounted.�
However�the�mounting�shall�be�as�decided�during�engineering�to�offer�maximum�accessibility.�

Limit�Switches�

Each�control�Valves�shall�be�provided�with�limit�switches�for�monitoring�of�end�position�in�DDCMIS/DCS/PLC.�
Switches�shall�have�not�less�than�two�normally�open�and�two�normally�closed�contacts�in�both�open�and�close�
directions.�Electrical�rating�of�the�limit�switch�contacts�shall�be�240V�AC,�5�amp�or�220V�DC,�0.5�amp.�Limit�
switches�should�be�National�Acme�Co.,�or�Honeywell�micro�switch�type�or�Owner�approved�equal.�The�
enclosures�of�the�limit�switches�shall�be�as�per�NEMA�4�Standard.�Limit�switches�shall�be�constructed�to�
withstand�the�temperatures�encountered�in�the�actual�service.�Explosion�proof�construction�shall�be�furnished�
where�required�by�applicable�code�or�these�specifications.�Limit�switches�shall�be�factory�mounted�on�the�
valves�with�provisions�for�adjusting�the�mounting.�The�Bidder�shall�stroke�the�valves�to�check�limit�switch�
operation�prior�to�shipment.��
Limit/micro�switches�can�be�offered�as�an�integral�part�of�Smart�valve�positioner.�

Tubing�and�Air�Sets�

�All�pneumatic�tubing�required�to�interconnect�devices�assembled�together�shall�be�furnished�complete�with�
each�control�valve.�The�tubing�shall�be�fully�annealed�soft�temper�copper/SS316�tubing�conforming�to�ASTM�
B68�to�B75�(USA).�Swage�lock�flare�less�tubing�fittings�shall�be�used�for�tubing�connections�(Swage�lock�or�
approved�equal).�

�
�
�
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Smart�Valve�Positioner�
�
Control�valve�actuators�for�modulating�and�throttling�services�shall�be�provided�with�HART�protocol�based�
smart�electro�pneumatic�valve�Positioner�to�ensure�accuracy�&�repeatability�of�response.�The�valve�Positioner�
shall�be�designed�suitable�for�vibration�and�service�conditions�of�a�steam�electric�power�station.��
The�Positioner�shall�have�the�following�features:��
a)�Shall�provide�a�pneumatic�output�signal�of�range�0.2�to�1.0�kg/cm2or�as�desired�for�the�actuator.��
b)�Shall�have�integral�type�position�transmitter,�input�&�output�gauges,�local�keypad,�display,�4�20�mA�input�
and�4�20�mA�output�for�position�indication�in�DDCMIS/CCR/PLC.�Compatibility�for�Remote�Calibration�&�
Diagnostic�(Super�imposed�HART�signal�on�input�signal�(4�20mA).�1�no.�digital�input�shall�be�provided�to�control�
system�for�fault�diagnostic.��
c)�Shall�be�suitable�for�direct�mounting�on�control�valve�assembly�both�for�rotary�&�linear�valves.��
d)�Shall�be�capable�of�functioning�under�hot,�humid�&�vibrating�conditions.��
e)�Shall�have�dust�tight,�corrosion�resistant�&�weather�proof�IP�65�metal�(Die�Cast�Aluminium/SS316)�casing.��
f)�Shall�be�operated�at�signal�range�of�4�20�mA�for�full�travel�of�the�valve.�Split�range�operation�in�few�case�my�
be�required.�This�facility�shall�also�be�available�in�positioner.��
g)�Shall�have�in�built�mechanical�position�indicator.��
h)�Shall�have�fail�safe�&�fail�freeze�function�as�per�loop�process�requirement.�(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).��
i)�Shall�have�in�built�auto�tune�facility.��
j)�In�built�advanced�diagnostic/�test�feature�like�stroke�counter�or�travel�counter,�leakage�in�actuator,�valve�
signature�analysis,�Step�response�time,�valve�friction/Jamming�detection�etc�to�be�provided.��
k)�Window�based�software.�Software�shall�meet�the�requirements�for�configuration,�diagnostic,�calibration�and�
testing�of�the�actuator.��
l)�Remote�&�Local�Calibration,�Auto�&�manual�Calibration�shall�be�provided.��
m)�EMC�&�CE�Compalince�–�EN�50081�2�&�EN�50082�or�equivalent.�

Junction�Boxes��
�
Type�of�:������������������������������Flame�proof/weather�proof��
Enclosure����������������������������IP�65/Explosion�Proof�as�per�area��
���������������������������������������������classification.��
Material�:�����������������������������6�mm�min.�thick�FRP�with�protective�Coating��
�����������������������������������������������3�mm�min.�thickness�Die�cast�aluminum�for�Flame�proof/Explosion�proof�area.��
Cable�entry�:������������������������Bottom�or�Side��
Cable�glands�:����������������������Double�compression�type�–�Nickel�plated��
�����������������������������������������������brass�with�PVC�hoods.��
Mounting�:���������������������������Indoor/Outdoor��
No.�of�terminals�:����������������As�required�with�standardization�with�20%��
�����������������������������������������������spare�of�each�size�&�type.��
Terminals�:���������������������������Phoenix/Wago�(screw�less�cage�clamp�type��
�����������������������������������������������spring�loaded)��
Grounding�:�������������������������Two�terminals�for�body�and�shield�ground��
Door�:�����������������������������������Hinged,�lockable�type.��
Accessories�:�����������������������Suitable�mounting�clamps�and�other��
����������������������������������������������accessories�shall�be�in�scope�of�bidder.��

The�brackets,�bolts,�nuts,�screws,�glands,�lugs�required�for�erection�shall�be�of�brass,�                    
included�in�bidder�scope�of�supply.�High�voltage�&�insulation�resistance�test�shall�also�
be�conducted. M6�Ni�plated�Brass�earthing�stud�shall�be�provided�(external�2�nos.�
internal�1�no.)��

Gasket�(Normal):����������������Neoprene/Polyurethene�thickness�6.0�mm.�Silicon�for�High�Temperature�area.��
Colour�:���������������������������������In�General�same�as�provided�for�control�panels,�and�for�special�services,�To�be�������������������������������

decided�during�detailed�engineering�&�subject�to�owner’s�approval.�
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CHAPTER –11: CONTROL VALVES WITH ACTUATORS 

11.01.00 CONTROL VALVES, ACTUATORS & ACCESSORIES 

11.01.00 General Requirements 

11.01.01 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. 

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

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

Control valve station shall be provided at the interconnection line between service 
air header and instrument air header before air dryer unit. When instrument air 
header pressure falls below set value, the control valve will start opening and 
maintain the instrument header pressure at specified level in line with plant 
requirement. Again when instrument air header pressure goes above specified level 
in line with plant requirement the control valve will fully close automatically. 
Complete system shall be in bidder scope. 

11.02.00 CONTROL VALVE SIZING & CONSTRUCTION 

11.02.01 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. 

11.02.02 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 trim exit 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 Owner’s 
approval during detailed engineering. 

11.02.03 Control valves for steam and water applications shall be designed to prevent 
cavitation, wire drawing, flashing on the downstream side of valve and 
downstream piping. Thus for cavitation/flashing service, only valve with anti 
cavitations trim shall be provided. Detailed calculations to establish whether 
cavitation will occur or not for any given application shall be furnished. 
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11.02.04 Control valves for application such as Feed water control valve, HP & LP by 
pass spray control valves, APRDS control valves, Soot blower control valve, 
separator drain control valve, 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 minimum 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. 

11.02.05 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. 

11.02.06 The Liquid pressure recovery factor (FL) shall be 0.995 or better for severe 
flashing/cavitation services.

11.02.07 The Liquid pressure recovery factor (FL) shall be 0.985 or better for low 
flashing/cavitation services.

11.02.08 The valve travel time shall be less than 10 second for non critical services valves.

11.02.09 Rangeability should be 50 to 1 (min.) for non critical services valves.

11.02.10 Modulating Type Control Valve’s Linearity, Hysteresis, Accuracy shall be < +1% 
and Sensitivity shall be < + 0.5%. 

11.03.00 VALVE CONSTRUCTION 

11.03.01 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. 

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

11.03.03 Cast Iron valves are not acceptable. 

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

11.03.05 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. 

11.03.06 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) 

11.03.07 Valve characteristic shall match with the process characteristics. 

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

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

The noise abatement shall bep g
achieved by valve body and trim design and not by use of silencers. 

The Liquid pressure recovery factor (FL) shall be 0.995 or better for severeq p
flashing/cavitation services.

The Liquid pressure recovery factor (FL) shall be 0.985 or better for lowq p
flashing/cavitation services.
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11.04.00 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 fluid temperature below  
275 Deg. C 

Alloy steel ASTM-A217Gr. WC9 for 
fluid temperature above 275 Deg. C 

316SS
stellited with 
stellited 
faced guide 
posts and 
bushings. 

2 Severe 
flashing/cavitatio
n services 

Alloy steel ASTM-A217 Gr. WC9 440 C

3 Low 
flashing/cavitati
on services 

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

4 DM water 
services 

SS 316 316 SS

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

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 Owner’s consideration and approval. 

11.05.00 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 Owner’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. 

11.06.00 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  HP & LP bypass valves, 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 
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selection of the actuator to ensure tight seating unless otherwise specified. 

The travel time of the pneumatic actuators shall not exceed 
10 seconds. 

11.07.00 CONTROL VALVE ACCESSORY DEVICES 

11.07.01 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. 

11.08.00 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 with Die cast 
Aluminum/SS316 enclosure.  

3 Software 
for 
Configuratio
n and 
Diagnostics 

Software Windows based 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. 
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4 Test 
reports/ 
Certificates 

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

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

5 Configurat
ion/
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 

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. 

11 EMC & CE 
compliance 

Required to 
International 
Standard like 
EN/IEC. 

EN50081-2 &  E N 5 0 0 8 2  or 
equivalent. 
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12 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 Vol-V C&I :).

Pressure Gauge 
Block & Position 
Indicators. 

For supply  & output 
pressures, Air Filter Regulator,
integral type position transmitter, in 
built mechanical position indicator 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 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 Vol-V, Part B, Chapter 3, DDCMIS, cl. no. 3.45.00 

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 “Remote Configuration and Diagnostics”, 
and this software shall be loaded in the HART management system. 

11.09.00 FOR FOLLOWING CRITICAL APPLICATION SPECIAL CONTROL VALVES 
ARE REQUIRED:

1. HP & LP Bypass Valves and Control System 
2. BFP – Minimum Re-circulation Valve 
3. Feed Water Control Valve  
4. SH & RH spray Control Valves 
5. APRDS System 
6. Soot Blower control valve 
7. Separator Drain Control Valve. 
8. Fuel oil heating and pressurizing 
9. Minimum economizer flow control 
10. DM make up ( emergency / normal ) 

p y
APRDS System 
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11. Control valves whose down stream are connected to vacuum such as HP/LP 
heater emergency level control. 

12. CEP minimum flow control
11.09.01 General Requirements for Critical Application Control Valves -. 

i)     The valve accessories shall include hand wheels, limit switches, smart 
valve positioner (4-20mA DC type), electro pneumatic converter, Air lock 
relay, Solenoid valve and all other items required for the completeness 
and the accessories shall be explosion proof type as per hazardous area 
classification wherever applicable. 

ii) Control valves shall be furnished with IBR certification wherever required. 

1. Noise: The maximum allowable noise level shall be 85 dba or less 
at 1 m. distance from the downstream bare pipe surface.  The 
specified noise level shall be attained without the use of orifices, 
mufflers, diffusers. No credit for thermal or acoustical insulations 
shall be taken. 

2. Valve Trim: Valve shall have quick change type trim utilizing top 
entry.  No components shall be screwed or welded into the body.  
The valve shall have equal pressure distribution around the plug to 
avoid chattering / vibration. 

 Trim of severe/critical service valve shall be of multi stage & multi 
path design with sufficient no. of discrete pressure drop stage to 
eliminate the chance of erosion, cavitations, noise, vibration 
through out the control range of valve. 

3. Leakage Class: The valve shall have minimum class-V leakage for 
all steam applications including RH/SH, APRDS, Soot Blower control 
valve, HP/LP Bypass spray control valves, BFP minimum 
recirculation valve & Low Load feed water control valve. 

In case of HP/LP Bypass control valve application, the leakage class 
should be MSS-SP 61 (block valve leakage). 

4. Actuator: Actuator type should be pneumatic double acting 
piston/electro-Hydraulic. 

11.10.00 TEST AND EXAMINATION 

All valves shall be tested in accordance with the quality assurance program 
agreed between the Owner 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: 

11.10.01 Non Destructive Test as per ANSI B-16.34. 

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

11.10.03 Valve closure test and seat leakage test in accordance with ANSI-B 16.34 
 and as per the leakage class indicated above. 

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

11.10.05 CV Test: Please refer Cl No. 13.00.00, Vol. V Part-B, Chapter : 13 (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 chapter 
has to be read in conjunction with other relevant chapter of this specification.
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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. 

9.07.02 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. 

9.07.05 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. 

9.07.06 The Bidder 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 
Bidder. 

9.08.00 Field Mounted Local Junction Boxes  

Type  of   : Flame proof/weather proof IP-65 
Enclosure     /Explosion Proof as per area classification. 
     Design as per NEC-370 Article 18, 19 & 20. 
No. of Ways   : 12/24/36/48/64/72/96/128 with 20% spares  

terminals.  
Material  : 4 mm min. thick FRP (Fiberglass Reinforced  

Polyester) with protective Coating 

3 mm min. thickness Die cast aluminum for 
 Flame proof/Explosion proof area.  

Cable entry    : Bottom or Side 
Cable glands    : Double compression type – Nickel plated  
     Brass/SS316 with PVC hoods. 
Mounting    : Indoor/Outdoor 
No. of terminals   : As required with standardization with 20%  

spare of each size & type. 
Terminals   : Phoenix/Wago (screw less rail mounted cage 
     clamp type spring loaded suitable for  
     conductor size up to 2.5 sq. mm)  
Grounding    :  Two terminals for body and shield ground  
Door     :  Hinged, lockable type.  
Accessories : Suitable mounting clamps and other  

accessories shall be in scope of bidder. 
The brackets, bolts, nuts, screws, glands, lugs 
required for erection shall be of SS304, 
included in bidder scope of supply. High 
voltage & insulation resistance test shall also 
be conducted.  
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M6 Ni plated Brass earthing stud shall be 
provided (external 2 nos. internal 1 no.) 
Gasket (Normal)- Neoprene/Polyurethene 
thickness 6.0 mm. Silicon for high Temp. 
area.

 Colour    : To be decided during detailed engineering &  
                                                                   subject to owner’s approval. 

9.09.00 Conduits 

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

The Bidder shall install conduits according to the general routing as approved by 
owner and shall coordinate conduit locations with other works. 

All grounding bushings within all enclosures shall be wired together and 
connected internally to the enclosure grounding lug or grounding bus with 8 AWG 
bare copper conductors. Conduit runs to individually mounted equipment shall be 
grounded to the Owner’s cable tray grounding conductor with 12 AWG bare 
copper conductor. All grounding bushing, clamps, and connectors shall be subject 
to approval of the owner.  

All rigid conduit fittings shall conform to the requirements of IS: 2667, 1976. 
Galvanised steel fittings shall be used with steel conduits. All flexible conduit 
fittings shall be liquid tight, galvanised steel. The end fittings shall be compatible 
with flexible conduit supplied. 

All individually mounted equipment and devices shall be connected to the 
supply conduit, using not more than one meter  of flexible conduit adjacent to 
the equipment or device. Flexible conduit shall be installed in all conduit runs, 
which are supported by both building steel and structures subject to vibration 
or thermal expansion. This shall include locations where conduit supported by
building steel enters or becomes supported by the turbine generator foundation 
and where conduit supported by building steel or foundation becomes 
supported by steam generator framing. 

Special areas, such as control rooms in which external noise is to be 
minimized, shall have flexible conduit in conduit runs where the runs cross from 
the main Building framing to the control room framing. 
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-    The facility shall be available for online functional checking of monitors. 
 
-   All vibration monitoring equipment shall be functionally tested for circuit 

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

 
In case it is the proven standard practice of a Bidder to provide vibration 
monitoring LCD TFT monitor/GIU panel, instead of dedicated monitors with the 
signal conditioning equipment on VMS panels, the same shall also be 
acceptable. However, all relevant functional requirements detailed above shall 
be met and the system shall be subject to Owner’s approval. 
 
Complete VMS shall be time synchronized from Master clock system. 
 

2.11.00 Instrument Air System  
 
The instrument Air Supply System for various pneumatic Control & Instrumentation 
devices like pneumatic actuators, power cylinders, I/P converters, pneumatically 
operated valves etc. shall be complete in all respect with necessary Air Filter 
Regulators, valves, piping/tubing etc. Each pneumatic instrument shall have an 
individual air shut off valve. The pressure-regulating valve shall be equipped with 
an internal filter, a 50 mm pressure gauge and a built in filter-housing blow down 
valve. 
 
Filter shall be of minimum 5-micron size & sintered bronze material. 
 
On collection of water in the drains of instrument air lines, mechanical automatic 
drains and periodically solenoid operated drains (with electronic timer - 15m, 30m, 
60m and 2 Hours &  Timing adjustable) are to be provided. 
 
For mechanical type & Electrical type, the locations to be provided in the 
instrument air lines of boiler area, Chimney area, turbine area etc., shall be decided  
during detailed Engineering. 

2.11.01 Air Filter Regulator (AFR) 
       
Constant bleed type AFR with an accuracy of + 1.0 % inlet pressure range of 5-8 
kg/ cm2 and suitable spring ranges (AFR) for use with positioners in control valves, 
control damper, E/P convertors and shut off valves with  phosphor bronze  sintered 
filter   element; Filtering particles above five microns.  Weather and   water   proof   
enclosure. Built in blow down valve shall be provided. AFR shall have automatic 
drain feature. Material of accessories will be SS316. Body material of Air Filter 
regulator shall be Die Cast Aluminum or SS316. Degree of protection shall be IP 
65. 
 
Air filter regulators shall be provided in the : 
 
(a) Air supply line to valve positioners / power cylinders. 
(b) Air supply line to electric to pneumatic converters. 
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Accessories   : Counter flange, Cable gland, prefab cable and 
     stainless steel name plate engraved with  
     alpha-numeric. 
 

2.13.03 RF TYPE LEVEL SWITCH  
 
A. Electronic Controller  
 

1. Input Supply   : 230 V AC  from UPS 
           2. Construction  : Cast Aluminum Housing 
           3. Relay Output  : 2 Nos. Relay Changeover Potential  

    Free Contacts ( 2 SPDT) 
 
           4. Contact Rating : 5A at 240 V AC & 0.25 at 220 V DC 
           5. Class of Protection : IP-66 
           6. Ambient Temperature: 55 Deg. C (Max) 
           7. Local Indication  : Local LED Indications 
  Green     :  Normal Level 
  Red       :  Alarm Level 
  Yellow     :  Probe Healthy 
           8. Cable Connection  : 3/4” ET (2 Nos.) for Supply and Output 
      5/8” ET (1 No.) for Probe Connection 
           9. Repeatability   : 100%    
 
B.   Sensing Probe  
 
                 1. Type of Probe   : Rigid 
                 2. Material   : Stainless steel SS 316 
                 3. Probe Head Housing  : Cast Aluminum 
                 4. Insulation (B/W Active : PTFE 
   & Shield And Shield 
   & Ground) 
                 5. Probe Head Protection : IP-66 
                 6. Mounting   : Side Mounted 
                 7. Cable Connection  : 5/8” ET (1No.) 
                 8. Process Connection  : 40 NB BSP THREADED 
C. Signal Cable    : Coaxial cable for  

      Connection Between 
Sensing probe and 
electronic Controller (@ 10 
Mtrs. Per Level Probe)            
  

D.  Application    : Silos  
 

2.14.00 SOLENOID VALVES 
 
Solenoid valves shall fulfill the following requirements: 
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a. Type 2/3/4 way with body material of SS 316/Forged Brass and epoxy 
painting (depending on the application subject to Owner’s approval during 
detailed Engg.). Material of Wetted parts shall be SS316. 

 
b. Power supply 24 V DC + 10%. 

 
c. Plug and socket electrical connection. 
 
d. Insulation: Class ‘H’. 
 
e. All solenoid shall be with, LED indication, surge suppression diode circuits. 

2.15.00 Power Cylinders (Pneumatic) 
   
Mounting Type  : a) Fixed position mounting (End mounting).
    : b) Trunnion mounting 
   
   
Control Signal                    : 0.2 to 1 Kg/Sq. cm. from I/P converter for 

modulating purposes. 24V/48VDC operated 
solenoid valve operating on  pneumatic line. The 
Pilot solenoid will have separate coils for open 
closing purpose. 

 
Supply Air             : 0-7 Kg / Cm2. 
 
Selection                           : Based upon thrust / torque, stroke length, 

angular movement, full-scale travel time, 
repeatability, space factor etc. Provision for 
air-to-open and air-to-close operation. 

   
Casing    : IP-65. 
   
Accessories (as required) : a) Air lock relay 
     b) Hand wheel. 
     c) Air filter regulator with gauge. 
     d) Volume Booster. 
     e) Limit Switches. 

f) Positioner with Input, Output and supply 
pressure gauges. 

     g) Pilot Solenoid Valve (Double Coil type) 
h) Position Transmitter (4-20 mA DC linear 

output, LVDT or non contact type). 
 
Fail-safe operation             : Stay put, open or close position on pneumatic / 

electrical power supply failure as per process 
safety criteria. 

 
Repeatability   : Better than 0.5% of full travel. 
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Hysteresis   : Less than +1% of full travel. 
 

2.16.00 WATER SYSTEM RELATED SPECIAL INSTRUMENTS (CW plant, D M  
PLANT, CPU PLANT, PT PLANT, AWRS, Service water, Potable water, etc.) 

2.16.01 ANALYSER INSTRUMENTS: 
 
For Technical specification of Cation/Specific Conductivity, pH, Sodium, Silica, 
Turbidity, Total Dissolved Solids (TDS) and Concentration analysers, and other 
requirements, please refer Specification of Analysers, Vol.-V, Part A and Part-B, 
chapter 5, SWAS chapter of this specification. 
 

2.16.02 Residual Chlorine Analyser 
 

(a) An  automatic  chlorine  residual  analyser  of  amperometric  type  shall  
be  provided alongwith the chlorinating plant for monitoring the residual 
chlorine content of cooling water. The analyser shall be suitable for 
accurate residual measurement in open/closed systems. The measurement 
accuracy shall not be affected by presence of treatment chemicals as 
chromates, phosphates, de-former highly polluted water, change in 
temperature etc. 

 

(b) The  analyser  shall  comply  with  the  following  specification  
requirements,  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 
vi) Alarm annunciation : High and low alarms to be provided on  
       panel and shall be field adjustable 
(vii)     Calibration              : Zero and span adjustment facility to be 

provided. Final calibration adjustments of the 
analyser to be done at site and duly verified by 
titration. Temperature compensation range 0 to 
50degC. 

(viii)      Mounting                : The analyser shall be suitable for field 
mounting conform to protection class IP-65. 

 

(ix)    Electrodes               : Platinum/Gold   and   copper   electrodes   
shall   be provided with cell cleaning system. 

 (x) Power Supply  : 230 V AC, +/- 10%, 50 Hz. From  
UPS 

 
(c) Circulating water as sample to residual chlorine analyser shall be taken 

from hot circulating water pipe work before entry to cooling towers. Exact 
location and layout of sampling arrangement shall be finalised during 
detailed engg. stage. Bidder shall provide necessary pumping system (with 
100% standby) for meeting the analyser requirements, if needed.   All the 
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Overall Range   :  -60°C to +20°C Dew point  
Accuracy    : ± 2°C Dew point  
Material   :  SS316 (wetted parts) 
Features    : a) AUTOMATIC CALIBRATION 

(b) Can be Configured for Linear 4-20mA 
signal in °C & °F Dewpoint, ppm(v), 
ppb(v), g/m3  

(c) Temperature Compensation  
(d) Failure Diagnostics  
(e) Long Term Stability  
(f) Fast Response  
(g) IP 66 / NEMA4X Protection  
(h) Supplied with Calibration Certificate 

Traceable to National & International 
Humidity Standards  

(i) Sensor protection with sintered filter 
(j) Local LCD Display for Dew Point 

2.18.00 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 
requirement of DDCMIS subject to a minimum of 60 V, 6 VA rating. Protection 
class shall be IP 65. Contact shall be either 1 no, DPDT or 2 nos. SPDT minimum.  
 
For main plant application, limit switches are to be provided as per bidder 
standard and proven practice. 

All limit switch shall be conform to IEC-60947-5-1. 

2.19.00 MATERIAL HANDLING SYSTEM RELATED SPECIAL INSTRUMENTS 

2.19.01 PULL CORD SWITCH 
 
Type    : Addressable Type  
Body    : Cast Iron 
Contact rating   : Continuous 10 Amp, Breaking 2   
     Amp. (240 V AC) 
No. of contact   : 2 NO + 2 NC 
Reset facility   : Manual Reset 
Type of enclosure  : Die Cast Aluminum 
Degree of protection  : Flame proof/Explosion proof for NEC  

class 2, Division 1 area  
Local trip indication  : Required 
 
Accessories   : 1. Canopy over lever of pull Cord switch. 

2. Linking of switches through a single 
cable for each section. 
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(c) Air supply line to pneumatic interlocked block valves. 
(d) For each instrument rack, field instruments enclosure for purging. 

2.11.02 E-P CONVERTER 

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

 
Air supply: 1.5 kg/cm sq., Input signal: 4-20m A dc (as required by the design 
of control system), Output signal: 0.2 to 1.0 kg/cm sq., Linearity: 0.5% of span 
or better, Hysteresis:0.5% of span or better, Ambient Temperature Effect: less 
than 0.02% of span per deg C between -20 to +60 deg C. Mounting: Close to 
actuator (but not on the actuator), output capacity-to suit the actuator, 
protection class IP 65. On loss of control signal, the last set point pressure shall 
be maintained so that the associated control valve remains in stay put condition 
without any additional solenoid valve. The allowable drift rate will be +2% of set 
point/ hour maximum. Material of accessories will be SS. E/P convertors shall 
have fail freeze (stay put) feature also. Zero/span adjustment facility shall be 
provided. 
 

2.12.00 SPECIFICATION FOR FLOW ELEMENTS & FLOW METERS 

2.12.01 Orifice Plate 

Sr No. Features Essential/Minimum Requirements 
1 Features Essential/Minimum Requirements 
2 Type Concentric as per ASME PTC-19.5 (Part-II), ISA 

RP- 
3.2, 1960 or BS-1042, ISO 5167 

3 Material 316 SS 
4 Thickness 3 mm for main pipe diameter up to 300 mm and6  

mm for main pipe dia above300 mm. 
5 Material of 

branch pipe 
Same as main pipe 

6 Root valve type Globe 
7 Root valve 

material 
316 SS 

8 Root valve size 1 / 2  inch or 1 inch  (as applicable) 
9 Impulse pipe 

of same 
material up to 
root valve 

Required 

10 Tapping Flanged weld neck or D & D/2 with 3 pairs of 
tapping (as applicable).
 
Root valves to be provided in all the tappings. 
 

11 Beta Ratio 0.34 to 0.7 
12 Beta Ratio Yes 
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�� Address of consignee 

�� Purchase order no.

�� Description of items or title of packing list 

�� Weight 

��  Dimension of the Box 

�� Marking showing upright position 

�� Marking showing sling position 

�� Marking showing umbrella (i.e. for 

machines/components to be stored under  

covered storage) 

:*,� �1*K,/D��
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�� After inspection of control valves assembly, smart Positioner along with Pressure Gauge shall be 
disassembled & packed separately. 

�� Threaded connection of Smart Positioner & Pressure Gauge shall be shipped with the end caps 
fitted to avoid any damage. 

�� Instructions with sketch for mounting the Smart Positioner & Pressure Gauge shall be sent along 
with the aforesaid accessories. 

�� Packing of the control valves and Smart Positioner along with Pressure Gauge shall be done in 
separate wooden boxes/cases in order to avoid damage during transit and also during storage at 
site in tropical climatic conditions for a period of 18-24 months. 

�� All valves & smart positioner along with pressure gauges shall be packed properly with quality 
wooden planks with proper wooden frame support. Moreover the valves are internally covered 
with polythene sheets to protect from the water and moisture entry. 

�� Stronger shock absorbing cover material like expanded Polyurethane which can take any direct 
impact on it shall be used for packing. 

�� Proper reaper support to be provided in the packing and Valve assembly to be aligned properly 
to avoid the damage of accessories during transit due to vibration effect. 

�� Marking for Fragile & Condensing environment shall be done on the packing box. 
�

�
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