
Sl. No. Description
QTY for 
Station

1 FGD DMCW Pumps Recirculation Control Valve 1 no.

2 SS Tubing (15 meter/CV) 15 meter

3 SS Fittings - Conn. To AFR 1 Lot

4 SS Fittings - Conn. To IA HDR ISO valve 1 Lot

5 SS Fittings - Conn. To Air Lock Relay 1 Lot

6 SS Fittings - Equal Tee 1 Lot

7 SS 1/2 " NPT(M) X 1/4 " OD Tube Connector 1 Lot

8 Commissioning Spares (Gasket and Gland Packing) 1 Set

Sl. No. Description
QTY for 
Station

1 FGD DMCW Pumps Recirculation Control Valve 1 no.

BOQ for SIPAT FGD Control Valve 

Cv Test Charges



Sl.No. Quantity as per Project Spec.

1
10% or 1 no. of each type, model and 
rating, whichever is more. 

2 1 set of each type of control valve

3 100%

4
10% or 2 no. of each type, whichever is 
more

5
10% or 2 no. of each type, whichever is 
more

6
10% or 1 no. of each type, whichever is 
more

7 10% or 2 nos., whichever is more

8
10% or 2 no. of each type, whichever is 
more

MANDATORY SPARES BOQ

Diaphrams, O'rings, Seals etc., of all 
type, make etc.

Pressure Gauges of all types, make, 
rating etc.

Solenoid Valves (If applicable)

Positioner Units (Complete unit) & 
accessories (link assembly)

Pneumatic AFR of each type. Make 
rating etc.

Air Lock Relays

ITEM DESCRIPTION 

Pneumatic and electro-hydraulic 
actuator assembly 

Valve Trim (including cage, plug, stem & 
seat, seal rings, guide bushing etc.)
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ACCESSORIES 

PAGE 1 OF 5 

 

CONTROL VALVES, ACTUATORS & ACCESSORIES 

1.00.00 CONTROL VALVES  & 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. 

1.02.00 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 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 
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 shall have leakage rate as per leakage Class-IV. 
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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. 

2.00.00 VALVE CONSTRUCTION 

2.01.00 All valves shall be of globe /Butterfly 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 

Refer mechanical sections for body and trim materials. The exact body and trim 
materials shall be finalised during detailed engineering depending on the service 
applications. 

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. 
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4.00.00 END PREPARATION 

Valve body ends shall be either butt welded/socket welded, flanged (Rubber lined for 
condensate service) or screwed as finalised 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. 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. 

6.00.00 CONTROL VALVE ACCESSORY DEVICES  

6.01.00 All pneumatically actuated control valve accessories such as air locks,  hand 
wheels/hand-jacks, limit switches, Microprocessor based  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 POSITIONERS 

1 Electrical 

   

  

  

a)  Input 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 

Non contact type position sensing with 4-
20 mA output signal 
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2 Environme
nt 

  

  

a)  Operating 
Temp 

(-)30 To 80 Deg. C 

b)  Humidity 0-95 % 

c) Protection Class IP-65 Minimum 

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 Configurati
on/ 
calibration 

Universal hand held HART Calibrator to be provided. 

6 Operating Operating  
Range 

Full range & split range signal. 

7 Modes 

  

Valve Action Direct & Reverse valve action(selectable) 

Flow 
Characterizati
on 

Possible to fit valve characteristic curve - Linear 
& Equal Percentage. 

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 selected/ 
boosters to be supplied if required. 

Air supply 
pressure  

To suit air supply pressure/quality available.  

Process 
connection 

1/4 inch NPT 

10 Electrical 
Cable 
Entry 

1/2-NPT, side or bottom entry to avoid water ingress. 

11 Performan
ce 

Characteristic 
Deviation 

<=0.5 % Of Span 

    0 - 60 

    (BHEL Scope) 

Page 15 of 64

1184405/2022/PS-PEM-C_I
21



CLAUSE NO. TECHNICAL REQUIREMENTS 
 

 

 
 LOT-6 PROJECTS 

FLUE GAS DESULPHURISATION (FGD)  
SYSTEM PACKAGE 

TECHNICAL SPECIFICATION 
SECTION – VI 

BID DOC. NO.:CS-0011-109(6)-9 

PART-B 
SUB-SECTION-III-C7 
CONTROL VALVES, 

ACTUATORS & 
ACCESSORIES 

PAGE 5 OF 5 

 

  Ambient 
Temp Effect 

<=0.01 %/Deg C Or Better 

12 EMC & CE 
Complianc
e 

Required To 
International 
Standard Like 
EN/IEC. 

En50081-2& En50082 Or Equivalent 

13 Accessorie
s 

  

  

In-built 
operator 
panel  

Display with push buttons for configuration and 
display on the Positioner itself (password 
protected/hardware lock). 

Press gauge 
block 

For supply & output pressure.  

Mounting 
assembly 

On as required basis. 

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 and as 
per the leakage class indicated above. 

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

8.05.00 CV Test: Refer Cl.no 3.00.00 (8) Subsection IIIC-06 (Type test requirements) 

9.00.00 CONTROL VALVE QUANTITIES 

Bidder shall furnish all the control valves under this package as finalised 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 specification. 

8.05.00 CV Test: Refer Cl.no 3.00.00 (8) Subsection IIIC-06 (Type test requirements)
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Note: Quality requirement mentioned herewith are bare minimum. Bidder to submit the in 
line QAP for end user approval. 
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CLAUSE NO. 
 

QUALITY ASSURANCE & INSPECTION 
 
 

 

LOT-6 PROJECTS 
FLUE GAS DESULPHURISATION (FGD) 

SYSTEM PACKAGE 

TECHNICAL SPECIFICATION 
SECTION – VI 

BID DOC. NO.:CS-0011-109(6)-9 

PART-B 
SUB-SECTION-V-QC3 

CONTROL VALVE 
ACTUATORS AND 

ACCESSORIES 

PAGE 
1 OF 1 

 

 

 
CONTROL VALVE ACTUATORS AND ACCESSORIES. 
TESTS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ITEMS 

   
M

AK
E,

M
O

D
EL

, T
AG

 (R
) 

D
IM

EN
SI

O
N

®
  

SU
R

FA
C

E 
FI

N
IS

H
®

 

H
EA

T 
TR

EA
TM

EN
T®

 

M
AT

ER
IA

L 
TE

ST
 C

ER
TI

FI
C

AT
ES

®
 

IB
R

 C
ER

TI
FI

C
AT

ES
®

 

H
YD

R
AU

LI
C

 T
ES

T®
 

U
T/

R
AD

IO
G

R
AP

H
Y 

FO
R

 >
90

0 
LB

 R
AT

IN
G

®
 

M
PI

/D
P®

 

PR
ES

SU
R

E 
R

ES
IS

TA
N

C
E®

 

SE
AT

 L
EA

KA
G

E®
 

TI
M

IN
G

 O
PE

N
/C

LO
SE

®
 

LI
N

EA
R

IT
Y/

H
YS

TE
R

IS
IS

®
 

FU
N

C
TI

O
N

AL
 T

ES
T,

 R
EV

IE
W

 F
O

R
 M

AK
E 

AN
D

 T
C

 
O

F 
AC

C
ES

SO
R

IE
S®

 

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)  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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LOT-6 PROJECTS 
FLUE GAS DESULPHURISATION (FGD) SYSTEM PACKAGE 

TECHNICAL SPECIFICATION 
SECTION-VI 

BID DOCUMENT NO.: CS-0011-109(6)-9 
 

SUB-SECTION-III-C6  

 

TYPE TEST REQUIREMENTS 
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CLAUSE NO. 
 

TECHNICAL REQUIREMENTS 
  
 

LOT-6 PROJECTS 
FLUE GAS DESULPHURISATION (FGD) 

SYSTEM PACKAGE 

TECHNICAL SPECIFICATION 
SECTION – VI  

BID DOC. NO.:CS-0011-109(6)-9  
PART-B 

SUB-SECTION-IIIC-6 
TYPE TEST  REQUIREMENTS 

PAGE 
1 OF  7 

 
 

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 clause no 2.01.00 and 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 OTHER C&I SYSTEMS' at the end of this chapter and under the item 
“Special Requirement for Solid State Equipments/Systems”.  

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

1.01.03 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. 

1.01.04 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. 

 
2.00.00 SPECIAL REQUIREMENT FOR SOLID STATE EQUIPMENTS/ SYSTEMS 

2.01.00 The type test reports which are to be submitted for each of the  C&I systems( indicated in 
clause 2.01.01) 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 

TYPE TEST REQUIREMENTS
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TECHNICAL REQUIREMENTS 
  
 

LOT-6 PROJECTS 
FLUE GAS DESULPHURISATION (FGD) 

SYSTEM PACKAGE 

TECHNICAL SPECIFICATION 
SECTION – VI  
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TYPE TEST  REQUIREMENTS 
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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 / IEEE 
C37.90.1.. Hence, all front end cards/ devices 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 / IEEE C37.90.1. 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 compliance to ANSI / IEEE C37.90.1, the system 
shall comply to IEC-61000-4-4, IEC-61000-4-5 and IEC-61000-4-18. 

ii) Dry Heat test as per IEC-60068-2-2 or equivalent. 

iii) Damp Heat test as per IEC-60068-2-30 or IEC-60068-2-78 or equivalent. 

iv) Vibration test as per IEC-60068-2-6 or equivalent. 

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

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

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

 
 
2.01.01  C&I Systems- 

Sl. 
No 

Item Remark Test To Be 
Specifically 
Conducted 

NTPC’s 
Approval 
Req. On Test
Certificate 

 1 Control System of DDCMIS  No Yes 

2 PLC, excluding its HMI Not applicable 
for integral 
PLCs and 
PLCs which are 
governed by 
standard 
practice of 
OEM 

No Yes 

3 VMS System (Applicable for each 
module of VMS)  

 

 No Yes 

4 Main Turbine & BFP Drive Turbine 
TSI System (Applicable for each 
module of TSI System) 

 No Yes 

5 

 

 

Vibration Analysis System 
(Applicable for each module of 
Vibration Analysis System) 

 No 

 

Yes 
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6 TG related Special modules like 
Auto synchronizer, Load transducer 
module and speed measurement 
module 

 No Yes 

7 Master Clock  No Yes 

  
  
 Note: 
 
 Type Tests are to be conducted only for the items, which are being supplied as a part of this 

Package. 
 
3.00.00 TYPE TEST REQUIREMENT FOR OTHER 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 Electronic 
transmitter 

As per 
standard    
(col 4) 

BS-6447 / IEC-
60770 

No Yes 

2 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 

  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 

TYPE TEST REQUIREMENT FOR OTHER C&I SYSTEMS

1 Electronic As per BS-6447 / IEC- No Yes
transmitter standard 60770

(col 4)
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  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 

  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 
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 -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 

 * 1.0 All cables to be supplied shall be of type tested quality. The Contractor 
shall submit for Owner's approval the reports of all the type tests as listed in this 
specification and carried out within last Ten years from the date of bid opening. 
These reports should be for the tests conducted on the equipment similar to those 
proposed to be supplied under this contract and the test(s) should have been either 
conducted at an independent laboratory or should have been witnessed by a client. 

2.0 In case the Contractor is not able to submit report of the type test(s) 
conducted within last Ten years from the date of bid opening, or in case the type test 
report(s) are not found to be meeting the specification requirements,  the Contractor 
shall conduct all such tests either in an independent laboratory or at manufacturer’s 
works in presence of Owner’s representative under this contract free of cost to the 
Owner and submit the reports for approval. 

 **These tests shall be carried out as per VDE0207 Part 6 & ASTMD-2116 for 
TEFLON insulated & outer sheathed cables 

 ***Applicable for armoured cables only 
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3 DC Power Supply System (Applicable for each model and rating)       

 1)The Type Test reports for offered rectifier module and the controller module 
irrespective of the rectifier bank shall be acceptable 

  Surge 
Withstand 
Capability( 
SWC) 

(ANSI / IEEE
C37.90.1)or 
(IEC-61000-4-4, 
IEC-61000-4-5 
and IEC-61000-
4-18). 

No Yes 

 Dry Heat Test IEC-60068-2-2 
or  equivalent 

No Yes 

  Damp Heat test IEC-60068-2-30 
or IEC-60068-2-
78 or equivalent 

No Yes 

  Vibration test IEC-60068-2-6 
or equivalent 

No Yes 

  Electrostatic 
discharge test 

IEC 61000-4-2
or equivalent 

No Yes 

  Radio 
frequency 
immunity test 

IEC-61000-4-6 
or equivalent      

No Yes 

  Electromagneti
c field immunity 

IEC 61000-4-3
or    equivalent 

No Yes 

  Degree of 
Protection 

IS-13947 or
equivalent 

No Yes 

4 Battery ## As per 
standard    
(col 4) 

IS-10918 (Ni-
Cd Batteries) 

IS-1652               
(Lead Acid 
Plante 
Batteries) 

 

No 

 

No 

 

 

Yes 

5 UPS ( Applicable for each model and rating )  

1) Type Test reports of same series of UPS with similar PCB’s cards and controllers 
as the target UPS system shall be acceptable. 

2) For Dry heat, Damp heat and vibration, the tests conducted on individual PCB’s 
shall be acceptable. 

  Surge Withstand 
Capability( SWC) 

(ANSI / IEEE
C37.90.1)or 

No Yes 
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(IEC-61000-4-4, 
IEC-61000-4-5 
and IEC-61000-
4-18). 

  Dry Heat Test IEC-60068-2-2 
or  equivalent 

No Yes 

  Damp Heat test IEC-60068-2-30 
or IEC-60068-2-
78 or equivalent 

No Yes 

  Vibration test IEC-60068-2-6 
or equivalent 

No Yes 

  Electrostatic 
discharge test 

IEC 61000-4-2
or equivalent 

No Yes 

  Radio frequency 
immunity test 

IEC-61000-4-6 
or equivalent      

No Yes 

  Electromagnetic 
field immunity 

IEC 61000-4-3
or    equivalent 

No Yes 

  Degree of 
protection test 

IS-13947 No Yes 

  Fuse Clearing 
Capability 

Approved 
procedure 

No Yes 

  Short Circuit 
current capability 

IEC 60146-2 No Yes 

6 Public Address System 

 IP based PA 
system 
components  

As per 
Standard  

IEC 60268-16 No  Yes  

7 Control Valves CV test ISA 75.02& 
75.11 

No Yes 

8 Flow Nozzle 
Orifice plates 

Calibration ASME PTC  

BS 1042 

No Yes 

 
 ##   The contractor shall submit for Employers approval the reports of all the type test as per 

latest IS-10918 carried out within last ten years from the date of Bid opening and the test(s) 
should have been either conducted at an independent laboratory or in presence of owner’s 
representative. The complete type test reports shall be for any rating of Battery in a particular 
group based on plate dimensions being manufactured by supplier. 

  
 Note: 
 
 Type Tests are to be conducted only for the items, which are being supplied as a part of this 

Package. 

7 Control Valves CV test ISA 75.02& No Yes
75.11

Flow Nozzle Calibration ASME PTC No Yes8
Orifice plates BS 1042

## 
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1.0 SCOPE 

1.1  This specification covers the Design, Manufacture, Inspection and Testing at the manufacturer’s works, 
proper packing for transportation and delivery to site of Control valve (with Pneumatic/Electric Actuator as 
identified in the datasheet-A) for use in Utility/Captive Power Station/Combined Cycle Station. 

1.2        Expander/Reducer between valve body & pipe shall be in BHEL’s scope of supply. However, any other 
expander/reducer required shall be in bidder’s scope of supply. 

2.0 CODES AND STANDARDS 

2.1 As a minimum requirement, the latest revision/version of the following (or equivalent) standards shall be 
complied as a minimum requirement :- 

Indian Boiler Regulation (IBR) 
Allowable Seat leakage   : FCI-70.2 
Pressure & Temperature ratings  : ANSI-B16.34  
Enclosure class    : IEC-144 / NEMA / IS-13947      
Control Valves Sizing   : ISA S-75     
Electric Motor operated Actuators  : IS-9334      

3.0 TECHNICAL REQUIREMENTS 

 The Control valve, Actuator and the accessories shall be suitable for continuous operation under an 
ambient temperature of 0-60°C and Relative Humidity of 0-95% unless specified otherwise in volume IIB 
Section-B or Section-C. 

3.1 Control Valve

 The control valve shall be suitably designed for the process operating conditions and system 
characteristics as specified in the Data Sheet-A. 

             3.1.1 The control valve shall be of globe/angle body design, as per datasheet, with single port.  Valve trim shall
be cage guided balanced type for valve sizes > 3” and above. The valve trim shall be suitable for quick 
replacement without any cutting or welding. Anti-cavitation trims shall be provided for valves with 
cavitation service and hardened trims for flashing services.

3.1.2 The trim material and body material has been specified in the Datasheet-A. Bidder to offer body material 
and trim material combination as per the datasheet. Wherever there is a deviation from the datasheets, 
bidder to furnish the documentary proof for confirming superior trim material/body material selection along 
with their offer. BHEL/Customer reserves the right to accept/reject any variation in the specification.  

3.1.3        Deaerator Level Control/Main Condensate Control Valves for Super-Critical Sets (660 MW & above) – 
 Bidder to offer control valve with minimum 14” valve size for all super-critical power plants of 660 MW & 

above rating. The plug-stem assembly for these valves shall be a single-piece construction. 

3.1.4        Asbestos shall not be used for the packing or any other component. 
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3.1.5 The valve bonnet and packing shall be suitable for the service conditions as in Data Sheet-A. Gland 
sealed type bonnets are not acceptable. Double packing is mandatory for applications involving vacuum 
service. For valves where downstream is subjected to vacuum, flow action shall be “flow to close” (over 
the seat). Bonnets having Teflon packing shall have valve stem finished to 2-4 microns.  Packing material 
requiring lubrication will not be acceptable.  

Type of bonnet shall be according to the service condition. Extension bonnets shall be provided when the 
maximum temperature of the flowing fluid is greater than 280 or unless otherwise specified. 
Cast Steel (CS) yokes shall be offered for CEP Minimum Recirculation valve/GSC minimum recirculation 
control valve. Cast Iron (CI) yokes are not acceptable for this service. 

3.1.6 The valve end connection as specified in Data Sheet-A shall conform to ANSI B16.25 for Butt Weld 
connection, ANSI B16.11 for Socket Weld connection and ANSI B16.5 for flanged ends. Tolerances on 
end to end, center to center, center to face shall be in accordance with ASME B16.10. The end 
connections shall be Socket Welded for sizes up to 50 NB and Butt Welded for sizes above 50 NB. 

   3.1.7       The valve seat leakage shall be as per FCI-70.2. The leakage class shall be as per Data Sheet-A. 

3.1.8 The valve body shall have the direction of flow embossed on all valves. 

3.1.9 The sizing shall conform to the requirements of ISA S75.01, and the valve capacity shall be selected so 
as to meet the following: 
Valve with Linear    - Normal Flow (Design Point) : 70-75% valve lift.  
Characteristic  - Max. Flow   :  90% valve lift.  
    - Min. Flow         :  >10% valve lift.            

Valve with Equipercentage - Normal Flow (Design Point)   :  75-85% valve lift.  
Characteristic  - Max. Flow        :  90% valve lift.  
    - Min.  Flow          :  >10% valve lift. 
ON/OFF Quick open             -           1.1 times the CV calculated on the basis of maximum flow  
Characteristic   condition.  

The valve offered shall be capable of handling 120 % of the required maximum flow. 

3.1.10 Calculation for valve sizing, velocity and noise shall be subject to purchaser’s approval during contract 
stage.  However responsibility of proper selection and design for the duties specified lies with the vendor. 
Any modifications required to be done on the valves or actuators & accessories to achieve satisfactory 
performance of the control system shall be done without any commercial & delivery implication.   

                          
3.1.11 The valve outlet velocities shall be limited to the following values, unless otherwise specified in the Data 

sheet-A. 

i) Liquid service <=  8   m/sec 
ii) Steam service <=  150 m/sec 
iii)  Flashing service        <=         50% of sonic velocity for flashing services.

   

3.1.12 For flashing duty, trim design shall be such that the vapour bubbles are kept away from valve body.  

3.1.13 For cavitation service, the trim design shall be of multistage pressure drop type, so as to avoid cavitation 
altogether, instead of keeping cavitation away from valve parts. 
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3.1.14 The equivalent weighted sound level measured at 1.5 metre above floor level in elevation and 1 metre 
horizontally from the control valve expressed in decibels to a reference of 0.0002 microbar shall not 
exceed 85 dBA (without pipe insulation).The offer shall include noise prediction calculations for each 
valve. 

3.1.15      In case of predicted noise level above 85 dBA, same shall be brought down to acceptable noise level i.e. 
below 85 dBA through Source treatment (proper valve trim & valve body selection). Path treatment (LNP/ 
Diffuser/ Cartridge/ Silencer etc.), if any shall be subject to Customer’s/Owner’s approval. 

 

3.1.16 In case of wrong selection/mal operation of valve and for associated actuator during guarantee period, 
the vendor shall replace the valve suitably with a modified/new valve of design as approved by purchaser 
and all the expenses for replacement, rectification/modification including transportation both ways will be 
at vendor’s expenses.   

   3.2 ACTUATORS- The control valves shall be operated either pneumatically (with pneumatic actuator) or 
electrically (with electric actuator). 
For pneumatic actuator, clause nos. 3.2.1 through 3.2.6 to be followed.  

For electric actuator, please refer the technical specification for electric actuator (Refer Document No. 
PES-145-06D).  

 3.2.1  Pneumatic Actuator
                     

The actuator shall be designed for a thrust of 120% of valve’s shut-off pressure at an airline supply 
pressure of 5 Kg/Sq. cm. 
      

              The pneumatic actuators shall be employed for modulating or open/close duty, as specified in Data Sheet-
A.  The bidder shall be responsible for proper selection and sizing of valve actuators in accordance with 
the pressure drops, shut off pressure and valve travel. 
The pneumatic spring opposed diaphragm actuator or piston actuator as the case may be for modulating 
duty shall be capable of positioning the associated valve at desired opening for all the operating 
conditions specified.  

 3.2.2 The pneumatic actuator for open/close duty shall be suitable for fast opening/closing of the associated 
valve. 

 3.2.3 The actuator design shall allow valve assembly to be mounted at 45° inclination on either side in the 
vertical plane.        

 3.2.4 The actuators shall be suitably sized to ensure that the associated valve travel time from full open to full 
closed position and vice versa is less than 10 seconds or as specified in the datasheet under the most 
stringent service conditions. 

  3.2.5       The actuator’s hand wheel shall have OPEN & CLOSE direction marking and clockwise rotation as 
viewed from front shall close the valve.  

 3.2.6 Each actuator shall be provided with a mechanical pointer attached to stem, moving over a graduated 
scale with markings, for OPEN, 25%, 50%, 75%, CLOSE positions. 
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       3.3        Accessories for Control valve with Pneumatic Actuator

 The bidder shall offer all the accessories as specified in the Data Sheet - A for the Pneumatic Actuators 
under modulating or OPEN/CLOSE duty. The accessories specified shall be supplied duly mounted on 
the valve actuator and piped with PVC covered copper/ SS tube and flare-less brass/ SS fittings etc. as 
per the hook up diagram (Refer drawing no. PES-145 

 3.4 Painting of the control valve assembly shall be as per the Painting Specification attached elsewhere in 
this technical specification. In the absence of specification for painting, vendor to submit their standard 
painting procedure for painting for BHEL’s approval. Epoxy based paint (corrosion-resistant) to be 
provided for control valves for coastal environment.  

3.5 Sub-vendor list –

The sub-vendors shall be as per the list enclosed elsewhere in this specification. In case the bidder 
proposes sub-vendors other than those listed in the specification, the same shall be subject to 
BHEL’s/Customer’s approval. 

4.0 TESTING AND INSPECTION 

 4.1           The testing and inspection of the equipment/items shall be in line with the approved QAP 

 4.2  The cost of all tests as per the approved QAP will be deemed to have been included in the bid.  

 4.3  In case, the bidder is supplying the valve from outside India, the third party inspection shall be arranged 
and considered by the bidder in their offer. 

5.0 SPARES AND CONSUMABLES 

5.1 Start-up/Commissioning Spares

 The bidder shall supply all the start-up/commissioning spares as per the BOQ given in the technical 
specification.  

5.2  Mandatory Spares

 The bidder shall supply all the mandatory spares as per the BOQ given in the technical specification.  

6.0 DRAWINGS AND DOCUMENTS 
 

6.1       The bidder shall furnish the following documents along with the bid: 4 Sets 

   6.1.1        Data sheet-B, completely filled-up along with all enclosures. 

   6.1.2        Schedule of prices in attached format (VOL.-III). 

   6.1.3        Quality Plan duly signed & stamped. 

6.1.4       All relevant Catalogs with detailed technical information. 
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6.2      The successful bidder shall furnish the following documents to BHEL during the contract stage   
viz. after the award of contract:

                  5 sets of the following documents for approval + 2 sets of CDs:  

   6.2.1       CONTROL VALVE DOCUMENTS (Drg. No. PE-VO-XXX-145-I004) including the following:- 

 (a) Assembly (dimensional) drawings. 

 (b) Valve Edge preparation details. 

 (c) Data sheet-C completely filled-up. 

 (d) Hook-up diagram of Control Valve with Actuator & Accessories. 

 (e) Valve & Actuator assembly dimensional drawings with weights. 

   (f)  All calculations like CV, Noise Level, Valve Outlet Velocity, Actuator sizing etc. 

        (g)  All relevant catalogues for models of the valves as well as accessories finalized. 

   6.2.2        QUALITY PLAN (Drg. No. PE-QP-XXX-145-I006) duly signed and stamped. 

      6.3         Final documentation:  
              Documents / drawings to be furnished by the successful bidder shall be as follows:  
              15 sets with 6 CD–ROMS of:- 

   6.3.1        Category I & IV approved CONTROL VALVE DOCUMENTS  
   6.3.2        Test certificates  
   6.3.3        Operation & maintenance manuals for Control Valve, Actuator and all accessories  
 

7.0 MARKING AND PACKING 

7.1 Marking

 A stainless steel metal nameplate should be permanently fixed on each equipment giving its tag number 
and technical specifications. 

7.2 Packing 

 All equipment / materials shall be suitably packed and protected for the entire period of dispatch, storage 
and erection against impact, abrasion, corrosion, incidental damage due to vermin, sunlight, high 
temperature, rain, moisture, humidity, dust, sea water spray (where applicable) as well as rough handling 
and delays in transit and storage in open. Guidelines for packing are enclosed (Refer specification no. 
PES-145-06C).  

8.0 APPLICABLE DATA SHEET FORMS 

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

- Data sheet A&B for Control Valve with Pneumatic Actuator : Data sheet no. PES-145-06-DS1-1 
- Data sheet C for Control Valve with Pneumatic Actuator : Data sheet no. PES-145-06-DS2-1 
- Data sheet A&B for Control Valve with Electric Actuator : Data sheet no. PES-145-06-DS3-1 
- Data sheet C for Control Valve with Electric Actuator : Data sheet no. PES-145-06-DS4-1          
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Technical specification for
Control Valves with Accessories                  

(Pneumatically Operated)

2x660 MW Suratgarh STPS, Stage-V

SPEC NO.:  PE-TS-392-145-I 801 

VOLUME        II B 

SECTION     C 

REV. NO.         00 DATE  : 04.04.2014 

SHEET        OF  
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Guidelines for Packing
� 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. 

                                  

The Following Details are to be marked on the Packing Cases

� 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) 

page 18 of 136
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