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1.0 PURPOSE 
 

1.1 This Specification defines the minimum, acceptable requirements for the 
design and performance of one pair of Water recirculation control valves-
Hydraulic Operated (HAG14 AA001 and HAG24 AA001) for a coal fired, 
supercritical, steam generating unit.   

2.0 SCOPE OF WORK 
 
2.1 Supplier shall provide equipment and components in accordance with the 

approved suppliers listed in this specification, unless otherwise approved by 
BHEL.  Equipment or components not listed shall be Supplier's standard. 

 
2.2 For skid mounted assemblies, all instrumentation and control wiring 

connections by BHEL to Supplier's equipment shall be external to the 
equipment on numbered terminal strips in junction boxes or electrical panels. 

 
2.3 All piping furnished by the Supplier shall be provided in ISO standard sizes in 

nominal Metric units (DN sizes).  All weld end preparations, socket weld 
couplings, threaded connections, flange sizes and ratings, at BHEL/Supplier 
terminal points shall comply with ISO standards in Metric units and also as 
per the data sheet. 

 
2.4 Nozzles shall be prepared for connection with BHEL piping as follows: 

 Welded connections 50 NB and smaller shall be socket weld 
couplings in accordance with the requirements of ASME B16.11. 

 Welded connections 65NB and above shall be butt weld connections.  
Butt weld ends shall be beveled for welding in accordance with the 
requirements of BHEL. 

 
2.5 All flanged connections shall be supplied in accordance with the 

requirements of ASME B16.5. 
 
2.6 All materials shall be new and in accordance with applicable ASTM 

specifications or with other recognized standards such as SAE.  No peening, 
caulking or filling shall be permitted in repairing cracks, pin-holes or blow-
holes.  Defects in fabricated steel shall be repaired by chipping out welds to 
bottom of vee and rewelding. 
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2.7 The use of asbestos or material containing asbestos shall not be permitted.  
The use of mercury or material containing mercury shall not be permitted.  All 
nonmetallic materials shall be noted to BHEL for approval. 

 
2.8 The equipment and materials specified are intended to be the minimum 

suitable for the intended service.  They are not intended to limit the Supplier's 
responsibility for proper design and selection of equipment.  It is the 
Supplier's responsibility to bid a complete system for the intended service 
and the specification is only for general guidelines.  Any changes in proposed 
equipment or materials during design shall be approved by BHEL. 

 
2.9 All quotations and attachments submitted to BHEL shall be in the English 

language. 
 

2.10 All quotations and inquiries to BHEL shall be routed through Purchasing. 
 

2.11 Parts subject to wear, corrosion, deterioration or requiring adjustment, 
inspection or repair shall be accessible and capable of reasonably 
convenient removal, replacement and repair. 

 
2.12 The Supplier shall complete and submit the Supplier Data Sheets and 

guarantees located in Section 10.0 of this specification with the equipment 
offered in full conformance with the specification.  The Supplier shall provide 
a complete written description of all omissions or exceptions to the 
requirements of this specification.  This written description must be included 
in Section 11.0 EXCEPTIONS TO THE SPECIFICATION of this 
specification.  Without the complete data sheets and the EXCEPTIONS TO 
THE SPECIFICATION sheets, the proposal will not be evaluated. 

 
2.13 Optional equipment shall be priced separately. 

 
2.14 The Supplier shall be governed by the following regulations, codes, and 

standards, including their latest respective addenda, amendments, and 
errata.  

 
AFBMA Antifriction Bearing Manufacturers’ Association 

 AGMA American Gear Manufacturers’ Association 
 AHI  American Hydraulic Institute 
 AISI  American Iron and Steel Institute 

ANSI American National Standards Institute 
API  American Petroleum Institute  
ASME American Society Mechanical Engineers 
ASTM American Society Testing and Materials 
AWS American Welding Society 
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EIA  Electronics Industries Association  
FCI  Fluid Controls Institute, Inc.  
IEC  International Electro technical Commission 
IEEE Institute of Electrical and Electronics Engineers  
IPCEA International Power Cable Engineers Association  
ISA  Instrumentation Society of America 
MSS Manufacturers Standardization Society of the Valve & 

Fittings Industry  
NEMA National Electrical Manufacturers’ Association 
NEC  National Electrical Code 
NFPA National Fire Protection Association 
OSHA Occupational Safety Health Act 
PFI  Pipe Fitting Institute  
SAMA Scientific Apparatus Makers Association  
SSPC Steel Structures Painting Council 
UL  Underwriter's Laboratories  

 
In addition to the codes and standards specifically mentioned above for the 
equipment / plant / system, all equipment parts, systems and works covered under 
this specification shall comply with all currently applicable statutory regulations and 
safety codes of the Republic of India as well as of the locality where they will be 
installed, including the following: 
a) Bureau of Indian Standards (BIS) 
b) Indian Electricity Act 
c) Indian Electricity Rules 
d) Indian Explosives Act 
e) Indian Factories Act and State Factories Act 
f) Indian Boiler Regulations (IBR) 
k) Rules for Electrical installation by Tariff Advisory Committee (TAC). 
l) Any other statutory codes / standards / regulations, as may be applicable. 

 
Unless covered otherwise by Indian codes & standards and in case nothing to the 
contrary is specifically mentioned elsewhere in the specifications, the latest editions 
of the following codes and standards shall also apply: 
a) American Petroleum Institute (API) 
b) International Organization for Standardization (ISO) 
c) Tubular Exchanger Manufacturer's Association (TEMA) 
d American Welding Society (AWS) 
e) Expansion Joint Manufacturers Association (EJMA) 
f) Heat Exchange Institute (HEI) 
g) Standards of the Hydraulic Institute, U.S.A. 

 
Other International/ National standards such as DIN, VDI, BS, GOST etc. shall also 
be accepted for only material codes and manufacturing standards, subject to the 
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Employer's approval, for which the Supplier shall furnish, adequate information to 
justify that these standards are equivalent or superior to the standards mentioned 
above. In all such cases the Supplier shall furnish specifically the variations and 
deviations from the standards mentioned elsewhere in the specification together 
with the complete word for word translation of the standard that is normally not 
published in English. 

 

3.0 APPLICABLE CODES & STANDARDS 

 
3.1 The valves shall comply with the applicable requirements of the latest edition 

of ASME B31.1, Power Piping Code. 
 
3.2 Valve design in accordance with ASME B16.34. 
 
3.3 The valve sizing shall be in compliance with latest edition of ISA S75.01 

Hand book on Control Valves considering measures to avoid choked flow. 
 

3.4 All pressure retaining parts of the valve shall be made of materials, including 
specific limitations on various materials that are in full compliance with PG.-5 
of ASME Code Section 1. 

 
3.5 Materials  

 
3.5.1 Only materials listed and rated in B16.34 are acceptable and 

materials offered shall be appropriate to the design conditions listed. 
 

3.6 For valves of other than US standards, the Supplier shall specify (at the time 
of quotation) the Codes and Standards which will be used through the 
manufacturing and design processes. The Codes and Standards as specified 
will be subject to approval by BHEL. 

 
3.7 Reference to the above Codes and Standards shall mean the latest revision, 

edition and addenda effective at the date of order unless specifically stated 
otherwise in this specification. 

 
3.8 All welders and all welding procedures welders utilized shall be qualified in 

accordance with ASME Section IX. When welders and welding procedures 
are qualified in accordance with codes other than those specified, the 
Supplier must take exception at the time of quotation.   

 
3.9 All materials shall be readily identifiable. Mill test reports shall be obtained for 

all pressure boundary parts. These test reports shall be available for review 
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at the Vendor's shops. Copies of these are to be supplied to the Company, if 
requested, prior to ordering.  

 
3.10 Valve Revisions 

 
3.10.1 Supplier Changes 

 
3.10.1.1 Supplier shall fabricate the valves based on the drawings 

approved by BHEL. 
 

3.10.2 If the valve design requires modification due to Supplier error during 
the Supplier tests or QA inspection, the Supplier will correct the 
design and reflect these changes in the AS-BUILT revision of the 
drawings. 

 

4.0 EQUIPMENT FURNISHED BY SUPPLIER 
 
4.1 Two (2) WATER RECIRCULATION CONTROL VALVES- HYDRAULIC 

OPERATED (HAG14AA001 AND HAG24AA001) complete with hydraulic 
actuator and associated positioning controls as per this specification. 

 
4.2 One (1) Common Hydraulic Unit and Electronic Control Unit for the 

positioning control of the two WATER RECIRCULATION CONTROL 
VALVES- HYDRAULIC OPERATED (HAG14AA001 AND HAG24AA001)  as 
per this specification. 

 
 

4.3 Optional Equipment 
 

4.3.1 The following equipment shall be proposed as an option. 
 

 One (1) stainless steel tubing and fittings to connect all necessary 
hydraulic lines between the common SUPPLIER supplied 
Common Hydraulic Unit and the two SUPPLIER supplied 
WATER RECIRCULATION CONTROL VALVES- HYDRAULIC 
OPERATED (HAG14AA001 AND HAG24AA001) hydraulic 
actuators.   

  Each Valve location from the common hydraulic unit is as  
  follows which are preliminary, exact values will be informed  

  during technical evaluation. 
 

(a) HAG14AA001 to  Hydraulic Unit     -  50 in m 
(b) HAG24AA001 to Hydraulic Unit  - 50 in m 
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 Two (2) fills of hydraulic fluid, first for start up and second for 
hydraulic fluid change prior to operation. 

 
 One (1) lot of special tools required for maintenance of system 
components.  Supplier shall furnish all special tools and 
wrenches required for erection, calibration, servicing including 
instructions for their use. Tools shall be new. Tools shall be 
shipped to the project site in a suitable, separate container, 
clearly marked with the name of the equipment for which they 
are intended. 

 
 One (1) lot of commissioning spares for each valve per 
SUPPLIER’S specific recommendation. 
  

 Mandatory spares as per Annexure-II 
 

5.0 TERMINAL POINTS 

 
5.1 At all valve inlets and outlets. 
 
5.2 At the terminal junction boxes on each supplied valve, the terminals in the 

hydraulic power unit, and the terminals in the control cabinet. 
 

6.0 NOT USED 

7.0 DRAWINGS AND DATA BY SUPPLIER 
 

7.1 All drawings, calculations, specifications, bills of materials and other data 
submitted shall be in Metric units. Dual Dimensions are acceptable with 
Metric (primary) and English (in parenthesis).  Metric units shall comply with 
the International SI System. 

 
7.1.1 The following units are to be used: 

 Temperature  C  
 Design Pressure  Kg / cm 2  (g) 
 Operating Pressure   Kg / cm2 (a)  
 Dimensions mm 
 Flow  t/hr  
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7.2 Submitted With Quotation  
 

 The Supplier shall provide dimensional outline drawings of the 
assembled unit(s).  The drawings shall show overall dimensions, 
terminal box dimensions, mounting connections, clearances required 
for proper installation and maintenance shall state lifting requirements, 
and the weights of all major components. 

 List of commissioning spares. 
 List of special tools and equipment as required for assembling, 

complete dismantling, and maintenance of all equipment supplied, 
 Performance data and curves. 
 Completed Supplier Data Sheets per Section 10.0 
 Any special requirements or operational limits shall be explicitly stated 

in each quotation. 
 Field testing requirements. 
 Actuator sizing calculations 
 Terminal box wiring diagram 
 Integrated Manufacturing and Quality Plan for BHEL’s review 
 Hydraulic Circuit diagram.  
 Certificates as per QR and PTR requirements (applicable to Non-PMD 

vendor). 
 
7.3 Descriptions of Equipment 

 
 A written description of the equipment being offered shall be provided 

with the Bid.  This information shall explain details of the design, 
construction, control, operation and performance. 

 Consumable list including, compressed air, instrument air and electrical 
requirements indicating frequency of usage; intermittent or continuous. 

 Experience List for valves in similar service including size, service, flow 
rate, pressure, temperature, and date placed in operation. 

  
7.4 Submitted During Contract  

 
 Detailed arrangement drawings of the assembled units 

including support details, flange connections, etc.  All materials 
shall be readily identifiable on Supplier’s drawings. 

 Electrical wiring diagrams and connection details 
 Instrument list 
 Instrument data sheet(s) (ISA format or equal) 
 Valve flow characteristic curve 



 

 

 
SPECIFICATION FOR STARTUP 

CONTROL VALVES 
 

SPECIFICATION NO.:  PC:TSP:RECIRC:BARH 

REV. NO.: 00 DATE: 05.06.15 

PAGE NO :   10 OF 23 

 

 
 

 List of shop tests that will be conducted on the furnished 
equipment 

 Complete set(s) of instruction, operation, maintenance, and 
erection manuals, quantities will be identified in the purchase 
order 

 List of shop applied paints and protective finishes identifying 
compatible site applied coatings 

 List of all lubricants required for the equipment operation 
identifying preferred acceptable substitutes 

 Certification sheet for each valve containing the following 
information: 

 Manufacturer’s Name 
 Manufacturer’s serial number on the valve body 
 Flow direction arrow on the valve body 
 ASME material specification used for pressure parts 

including valve body and other pressure retaining 
parts 

 Maximum allowable pressure (design pressure), Kg / 
cm 2  (g) @ degrees C 

 Hydrostatic shell test pressure, Kg / cm 2  (g). 
Additional certification for valves manufactured to 
B16.34 Special Class. 

 Welding Certification: All welding on the valve has 
been performed using procedures and welders 
qualified in accordance with ASME Code Section IX. 

 Radiographs: Radiographic examination has been 
performed as required by ASME B16.34. One set of 
the completed radiographs, properly identified with 
the respective parts, will be retained and available for 
inspection for a period of five (5) years. 

 IBR from III C. 
 Surface examination of all castings performed by 

magnetic particle or liquid penetrant methods to the 
technique and acceptance standards of ASME 
B16.34. 

 One (1) copy of each material manufacturer’s 
certification. 

 Authorized and dated signature certifying the above 
information to be complete and correct. 

 Operation and Maintenance Manual describing the 
operation of the entire system shall be supplied (both 
hard copies and soft copies). 
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8.0 NOT USED 

9.0 DESIGN AND CONSTRUCTION 
  

9.1 In general, all valves and associated accessories shall meet the applicable 
requirements of accepted standards and attached customer specifications. 

 
9.2 Design of the valves shall meet the latest edition of ASME B16.34. 
 
9.3 The valve sizing shall be in compliance with latest edition of ISA S75.01 

Hand book on Control Valves considering measures to avoid choked flow. 
 
9.4 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 Control 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. 

 
9.5 The control valve size should not be smaller than connecting line size by 

more than 1 step. 
 

 
9.6 Valves shall be straight through in “Z” valve configuration.  “Z” configuration 

has parallel inlet and outlet nozzles in two different horizontal planes. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

9.7 Valve shall be forged design. 
 

Valve Inlet 

Valve Outlet

“Z” Valve 
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9.8 Plug shall be one-piece construction either cast, forged, or machined from 
solid bar stock. Plugs shall be screwed and pinned to valve stems or shall be 
integral with the valve stems. 

 
9.9 All control valves shall have stems, guide bushings, plugs, seat rings, stem 

lock pins, stuffing box parts and other trim parts made of stainless steel 
alloys and suitably hardened.  Valve guide posts and bushings shall be 
stellite faced.  Stellite faced guide posts and bushings shall be differential 
hardened for applications involving high pressure drop as well as for flashing 
and cavitation applications. Trim material shall be 17-4 PH SS / 440C 
depending upon the service conditions to ensure required degree of 
hard facing so as to avoid erosion. However  , Bidder may  offer  valves 
with  body  and trim  materials  better  than  specified  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.. 

 
9.10 The valve model proposed should be designed to prevent cavitation, wire 

drawing and flashing on the downstream side of the valve and piping for 
operation throughout the full range under the specified conditions.  For 
cavitation service, the trim design shall be of multistage pressure drop type to 
prevent cavitation occurring downstream of trim / valve. 

 
9.11 Bidder shall furnish in his proposal detailed calculations to establish 

whether cavitation will occur or not under any operating condition for a 
particular application.  These calculations shall be subject to Owner’s 
review and approval and in case it is established at any stage of the 
contract that cavitation will occur, the Bidder shall provide anti-
cavitation trim for the same at no extra price.  Further the Bidder shall 
furnish in his proposal the detailed write up, technical literature, etc. 
clearly indicating as to how the occurrence of cavitation shall be 
prevented by the design of his offered anti-cavitation trim. 

 
9.12 Bidder to furnish calculation to check whether flashing or cavitation will occur 

for control valve services.  Control Valves shall be provided with specially 
designed trims (such as cage guiding valves with holes in the cage to control 
the location of the Vena Contracts) which are suitable for withstanding high 
pressure drops and which minimize the adverse effects of flashing on Control 
Valve parts. 

 
9.13 Valve sizing shall be in accordance with the latest edition of ISA Handbook 

on Control Valves with due consideration for the measures to avoid chocked 
flow.  Bidder shall ensure that valve outlet velocity does not exceed 8 m / 
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sec. for liquid services, 150 m / sec. for steam services and 50% of sonic 
velocity for flashing services. 

 
9.14 Valve outlet shall have a 5 degree downward slope to ensure proper 

drainage of valve outlet. 
 

9.15 Valve inlet and outlet cages shall be provided if required by the 
indicated process conditions.  
 

9.16 For valves with butt weld ends, the supplier is required to prepare weld 
profiles to BHEL supplied information. 
 

9.17 Both the valves and their accessories shall be designed for the 
process and local installation environment. 
 

9.18 All valves and accessories shall be suitable for outdoor service. 
Electrical components (actuators, limit switches, solenoid valves, 
positioners, controllers, etc.) shall meet the requirements of IP 65. 
 

9.19 The Supplier shall provide all necessary converters, positioners, 
position transmitters, etc. mounted on the control valve. 
 

9.20 The direction of flow shall be clearly marked on each valve. 
 

9.21 Control valves, their actuators and associated ancillary equipment 
must be selected to suit the application, design and working conditions 
specified and also the environmental conditions in which they are 
installed.  The pressure and temperature rating of valve body shall be 
equal or exceed the process design conditions on control valve data 
sheet. 
 

9.22 Valves and their actuators shall be adequately rated to suit the 
maximum differential pressure against which they will have to work, i.e. 
when the valve is fully closed. 
 

9.23 Valve guiding and seating systems shall be so designed that smooth 
control is maintained over the full operational stroke.  Design should be 
such that it eliminates vibration. 
 

9.24 Valve's gland packing material shall be grafoil or graphite for all the 
valves. 
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9.25 The end for all the Control Valves shall be matched to the 

corresponding details for the piping on which the valve is installed. All 
necessary expanders/reducers are to be supplied by the vendor 
to match the pipe sizes 

 
9.26 The boiler water system will be acid cleaned at site using a 1 to 1.5% 

(by weight) inhibited hydrofluoric acid.  The valve internals must be 
capable of withstanding hydrofluoric acid without getting damaged. 

 
9.27 The Leakage Class of control valves is to be Class-V or better as per 

FCI 70.2. 
 

9.28 Hydraulic Valve Actuators 
 

9.28.1   The control valves shall be supplied with an Hydraulic actuator 
capable of a quick full stroke closing time of 3 sec against 
closing loads. Normal full stroke opening/closing time shall be 
12 sec.  
 

9.28.2   The Hydraulic actuator shall be sized to operate against the 
process maximum differential pressure. 
 

9.28.3   A mechanical position indicator shall be provided on the 
actuator. 
 

9.28.4   The actuator shall be equipped with a hydraulic positioning 
valve to convert a 4 –20 mA DC signal from the DCS to a 
hydraulic signal. 
 

9.28.5   The actuator shall be furnished with a 4 –20 mA DC valve 
position feedback signal. 
 

9.28.6   The actuators for the valves shall be equipped with a safety 
quick closing system. The safety control system shall be 
activated by a signal (dry contact) from the DCS supplied by 
others. The safety control system shall be independent of other 
control device. The safety control system shall be capable of 
closing the valve with normal control system devices 
unavailable. 
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9.29 Hydraulic Unit and Electronic Control Unit  
 

9.29.1   Control valves shall be supplied with a Hydraulic Unit and 
Electronic Control Unit. The hydraulic power unit serves to 
supply the necessary pressurized hydraulic fluid to the 
Hydraulic actuators. A common hydraulic power unit may be 
used for multiple Hydraulic Valve Actuators. The hydraulic 
power unit shall be equipped with an accumulator to maintain 
adequate pressure during peak operating requirements. The 
hydraulic pumps shall be designed for the required pressure 
and mean oil consumption. 

 
9.29.2   The hydraulic power unit shall be equipped with redundant motor-

pump units with motor starters mounted in the Electronic Control 
Units. Each pump set shall be equipped with the necessary charging 
valve, check valves, filters, pressure reducing valves, pressure relief 
valves, and instrumentation required for operation of the hydraulic 
power unit. 
 

9.29.3   The hydraulic power unit shall be equipped with an oil tank sized for 
the entire volume of oil. A tank air breather filter shall be furnished. 
 

9.29.4   The hydraulic power unit shall be equipped with an accumulator 
sized to deliver the oil flow at required pressure for all conditions. The 
accumulator shall be equipped with a pressure gauge. 
 

9.29.5   The Electronic Control Unit cabinet shall be a free standing IP 65 
rated with front and rear access doors to be installed outdoors. The 
control cabinet shall contain processors or controllers and I/O 
necessary for valve positioning, hydraulic unit control and interface 
between the Hydraulic Unit / Electronic Control Unit and customer 
supplied DCS. 
 

9.29.6   In addition to the following signal exchanges, if additional         
signals are envisaged as per vendor’s design, then the same 
have to be terminated in the respective terminal boxes/junction 
boxes.  

 
                                            HAG14AA001 Position Demand (from DCS)  4-20 mA DC 
                      HAG14AA001 Valve Position feedback (to DCS) 4-20 mA DC 

                      HAG14AA001 Position Failure (to DCS)            Dry Contact 
                      HAG14AA001 Quick Closing (from DCS)            Dry Contact 
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                      HAG14AA001 Valve Opened (to DCS)  Dry Contact 
                                 HAG14AA001 Valve Closed (to DCS)             Dry Contact 
 

                                            HAG24AA001 Position Demand (from DCS)  4-20 mA DC 
                      HAG24AA001 Valve Position feedback (to DCS) 4-20 mA DC 

                      HAG24AA001 Position Failure (to DCS)            Dry Contact 
                      HAG24AA001 Quick Closing (from DCS)            Dry Contact 
                      HAG24AA001 Valve Opened (to DCS)            Dry Contact 
                                 HAG24AA001 Valve Closed (to DCS)             Dry Contact 
 
                     Hydraulic Power Unit On (from DCS)             Dry Contact 
                     Hydraulic Power Unit Off (from DCS)             Dry Contact 
                     Hydraulic Power Unit Pressure too low (to DCS)         Dry Contact 
                     Hydraulic Power Unit Auto (to DCS)             Dry Contact 
                     Hydraulic Power Unit Alarm (to DCS)             Dry Contact 
                     Hydraulic Power Unit Fault (to DCS)             Dry Contact 
 

9.29.7   415 V, 3 Ø, AC Power supply feeder will be provided for the                 
hydraulic power pack.   240 V, AC Power supply feeder will be 
provided.   It is vendor’s responsibility to further distribute the same 
to different points and further derivation of various control 
supplies/power supplies. 
 

9.29.8   Vendor to offer the latest version of control system/positioners with 
additional features. 
 

9.29.9   The offered Hydraulic Power Unit and the Control system/panels 
shall be suitable for outdoor applications. 
 

9.29.10   All Cables (Power cables/Control Cables/Instrumentation cables) run 
between various equipment supplied vendor, shall be in vendor’s 
scope.  These cables shall be laid in conduits/cable trays. 
 

9.29.11    All Cables (Power cables/Control Cables/Instrumentation cables) 
interfaced with various equipment supplied by the vendor, have to be 
terminated by using suitable Double compression, flame 
proof/weather proof, Brass with Nickel plated cable glands. 
 

9.29.12  Vendor to provide suitable cable glands for all interfacing cables 
from/to DCS.  Cable sizes will be indicated during engineering stage. 
 

9.29.13   Test Certificates and Calibration Certifications shall be provided for 
all Instruments and Motors as applicable. 

9.30 Valve Selection Criteria 
 



 

 

 
SPECIFICATION FOR STARTUP 

CONTROL VALVES 
 

SPECIFICATION NO.:  PC:TSP:RECIRC:BARH 

REV. NO.: 00 DATE: 05.06.15 

PAGE NO :   17 OF 23 

 

 
 

9.30.1   The control valves, actuators and actuator hydraulic systems shall be 
sized based on the valve data sheets.  These data sheets shall be 
filled in and submitted with the bid and with the first submittal of valve 
drawings. 

 
9.30.2   The Supplier shall meet all process conditions shown on the data 

sheet or shall notify BHEL of any deviations.  All deviations must be 
approved by BHEL before manufacture of the valve. 
 

9.30.3   The Supplier shall guarantee total sound levels on Supplier furnished 
equipment shall not exceed 85 dB(A). Sound pressure level at all 
conditions shall not be greater than 85 dBA when measured at 1.0 
meter downstream of the valve and 1.0 meter away from the pipe.  
The noise abatement shall be obtained by valve body, trim design 
and piping arrangement and not by the use of silencers 
 

9.30.4   The bidder has to submit calculated noise levels (dBA) for the 
operating conditions specified in the datasheet. 

 
9.31 Test and Examinations 

 
9.31.1 All valves shall be tested in accordance with the quality assurance 

program agreed between the Owner and the Contractor, which shall 
meet the requirements of IBR and other applicable codes.  The BHEL 
Approved Quality Plan is to be followed.  The tests shall include but 
not limited to the following bidder shall submit a manufacturing quality 
plan along with the offer for BHEL / QA review and approval.  

 
 
1) Material, mechanical and chemical test shall be performed in a 

manner as specified in the relevant codes. 
 

2) Non-destructive examination shall be performed as per ASME-B-16.34 
(Steel Valves). 

 
3) 100% radio graphic test on casings of all valves having rating of 600 

lbs or above; magnetic particles / dye penetrant examination on all 
internal and external machined surfaces and 100% ultra sonic testing 
of forgings and bars (of size 40 mm and above) of all valves with rating 
of 600 lbs or above shall be performed as per ASME B16.34. 
 

4) The material test certificates (correlated to melt number) shall be 
furnished by the vendor for identification and correlation. 
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5) The butt-welding end of all valves, dye-penetrate test as per ASTM 
E165 shall be carried out on 100% of the valves and the result shall 
show no defects. 

 
6) 100% MPI shall be done on base/body casing with pressure rating 

1500 class and above in line with ASME B16.34.  
 

7) Hydrostatic Test 
 

Valves shall be subjected to hydrostatic shell test in accordance with 
ASME-B16.34 prior to seat leakage test. If the valves are reworked on 
the pressure parts for any reason after hydrostatic test, they must be 
retested.  Valves shall be hydrostatically tested in Manufacturer's 
Works in accordance with code requirements. All hydrostatic testing 
and inspection shall be completed before any paint is applied to valve 
body. Certificates of inspection shall be executed in accordance with 
the latest codes and required codes shall be forwarded to the 
Engineer. All gaskets used for test shall be of the same material and 
design as specified for the finished product. Where mechanical gasket 
joints are broken following tests, new gaskets shall be furnished with 
the equipment, and the joints shall be retested. 
 
 

8) Leakage Test 
  

Valve closure test and seat leakage tests shall be performed in 
accordance with ASME -B16.34 and as per applicable Leakage Class. 
The leakage from packing shall be zero or bubble tight. 
 

9) Functional Tests 
 

The fully assembled or completed valves including the actuators 
control devices and accessories shall be functionally tested to 
demonstrate the operability and response time of the valve and the 
actuator. This may be done by cycling the valves 3 or 4 times form 
open to close position. The same controller can be used to test each 
valve. These tests shall also include the verification of control valve 
operation features such as stay put operation, fail to open, fail to close 
on signal failure etc. in line with the specification requirements. 

 
10)     Cv Test (If applicable) 

 
Cv test shall be carried out as type test on each size type and design 
of the valves as per ISA-75.02 standard and the test reports, shall be 
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furnished for BHEL's approval. This is to be performed specifically for 
this project even though Cv test reports of earlier projects are 
available. 

 
9.32 Additional requirements 

 
1. Machined surfaces shall be suitably protected. 

 
2. Valve ends shall be protected by means of metallic covers/polythene 

caps/rubber and protectors to prevent damage to ends & also to avoid 
foreign material entering the valve while shipment & storage. 
 

3. All valves shall be packed suitably in wooden cases in order to avoid 
damage during transit and also during storage at site. 
 

4. Valve tag nos. shall also be incorporated in all the dispatch documents. 
 

5. All unpainted surfaces shall be protected with a rust preventive, which 
can be removed by solvent washing. 
 

6. Paint specifications are to be submitted for purchaser’s review with bid. 
 

7. All exposed machined surfaces shall be coated with suitable rust 
preventative coating prior to shipment. 
 

8. The seller shall adequately crate, block, anchor and protect equipment as 
required to prevent damage during overseas shipment and outdoor 
storage for a period of one (1) year at the site. 
 

9.  All threaded connections shall be plugged or capped with standard pipe 
plugs or caps.  
 

10.  List of commissioning spares shall be quoted if applicable. 
 

11.  List of recommended spares for 5 years trouble free operation of   valves 
shall be quoted. 
 

12.  Recommended list of special tools and equipment (required for 
assembling, complete dismantling and maintenance of all equipment 
supplied) to be provided and also to be supplied along with valve. 

 
9.33 The vendors to quote for ERECTION  & COMMISSIONING  SUPPORT 

 (optional )for Supervision of  erection and commissioning  of this valves  , the  
seller   should  depute    one  commissioning     engineer  to  the  site  and  
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he  shall  stay  there  for   a maximum  of  7  days  ( for each unit ie per 
customer number ) extending  full support  to  site  people  in  the  initial  
operation of  the  valves .All the expenses like to & fro charges, 
 incidentals, boarding & lodging at site are to be borne by the valve vendor 

 
The  Vendors to  submit an Optional price for providing  training  to  our 
personnel  at  the  works  of  Valve  manufacturer  for  2 man  month  period .  

 
Our personnel will make their own Travel / Lodging / Boarding arrangements. 
Depending upon the actual duration of training man months availed, the payment 
will be proportionately reduced on the vendor quoted amount (if period is lesser 
than 2 man months).  
 
9.34 Evaluations 

 
9.34.1 Bids will be analyzed, not only to determine conformity to the 

requirements of this Specification, but also to evaluate any features of 
design, construction, and guaranteed performance of the equipment 
offered which would result in a higher or lower capital, operating, or 
maintenance cost to BHEL. 

 
9.34.2 Nothing in this specification shall be construed to relieve the vendor 

from his responsibility. This specification covers briefly the 
requirements of the system. It is the responsibility of the vendor to 
take care of other basic and essential requirements.  In case of any 
discrepancy in the contents expressed in the specification, vendor 
shall include all items required for completeness of the system even if 
it is not specified explicitly in this specification. 

10.0 SUPPLIER’S DATA SHEETS (TO BE SUBMITTED WITH THE BID) 
 
10.1 Valve Data Sheets 
 

10.1.1 All data to be in Metric units.  The Supplier shall fill in the valve 
data sheets for each valve.  
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10.2 Guarantees 

 
CUSTOMER NAME  

PROPOSAL 
NUMBER 

 

SUPPLIER NAME  

 
 The Supplier shall clearly state at the time of quotation all performance guarantees 

specific to the equipment offered. 
 

11.0 EXCEPTIONS TO THE SPECIFICATION 
 

CUSTOMER NAME  

PROPOSAL 
NUMBER 

 

SUPPLIER NAME  

 
I have confirmed to Sections 1.0 through 10.0 and Appendix A except as 
specifically noted as follows: 

 

12.0 APPENDIX A, CONTRACT SPECIFIC REQUIREMENTS 

 
Please refer to attached specifications Annexure I - Valve Datasheets  
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ANNEXURE-I 
(TO BE FILLED UP BY PURCHASER) 

 
 
GENERAL 

PROJECT 
SERVICE 
LOCATION 
DUTY 
PIPE SIZE (inlet / outlet) 
PIPE MATERIAL (inlet / outlet) 
MEDIUM 

BARH, ST-I (3X660 MW) 
HAG14AA001 & HAG24AA001 
OUTDOOR 
THROTTLING CONTROL DEVICE 
ID 245x40 
SA335P22 / SA335P22 
WATER 

 
 
 
 
 
 
 
BODY 

MODEL No. 
TYPE OF BODY :  GUIDING :  No. OF PORTS 
BODY SIZE: PORT SIZE: DESIGN CV 
BODY  RATING (ASME) 
END CONNECTION  
 
BODY MATERIAL 
PACKING MATERIAL 
BONNET TYPE 
TRIM FORM 
TRIM MATERIAL: SEAT / PLUG  
                            : CAGE / STEM   
BALANCED / UNBALANCED 
FLOW 
VALVE OUTLET VELOCITY 
REQUIRED LEAKAGE CLASS 
NOISE LEVEL (dBA)  
VALVE LIFT mm  
ANTI FLASHING TRIM 

 
Z type  
 
 
INLET :BUTT WELD; STYLE-P, d1=245mm 
OUTLET:  BUTT WELD; STYLE-P, d1 = 245mm 
WC9            
GRAFOIL/GRAPHITE 
 
 
 
 
 
FLOW TO CLOSE 
< 50% Sonic Velocity   
 V OR BETTER 
LESS THAN 85 dBA 

 
 
ELECTRO HYDRAULIC 
ACTUATOR 

MODEL No. & SIZE 
CLOSE AT: OPEN AT (Kg/cm2 (g)) 
SHUT OFF DIFFERENTIAL 
STEM OREINTATION 
MANUAL OVERRIDE 
TRAVEL TIME FOR 
OPEN TO CLOSE, CLOSE TO OPEN, TRIP 
VALVE POSN. ON SIGNAL (4-20mA) FAILURE 
VALVE POSN. ON  FLUID SUPPLY  FAILURE 

 
 
 
 
YES 
 
<12 Secs /  <12 Secs  / < 3 secs 
FAIL TO CLOSE 
FAIL TO CLOSE 

 
PERFORMANCE 
OF VALVE 

LINEARITY 
HYSTERISIS 
SENSITIVITY 
ACCURACY (OVERALL) 

 2% 

 1% 

 0.5% 

 2% 
 
Sl. 
No. 

 
No. of Mode 

 
FLOW 
RATE 
t/hr 

 
INLET 

PR.kg/cm2(a) 

Before TCD 

 
INLET PR. 
kg/cm2(a) 
After TCD 

INLET 
TEMP 
(C) 

 
Sp. 

Gravity 

 
Calc. 
Cv 

 
Valve 
Lift  % 

Valve 
outlet 
velocit

y 

Noise 
Level 
dBA 

01. 1 322 37 0.7 233      

02. 2 260 81 0.7 289      

03. 3 235 106 0.7 310      

04. 4 210 165 0.7 346      

05. 5 80 165 0.2 346      

06. 6 5 160 0.1 345      

07 7 360 7-8 0.1 20-70      
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ACTUATOR SIZING PRESSURE   : Adequately sized for a ΔP = Design Pressure 
BODY DESIGN: PRESSURE / TEMPERATURE  : 294 kg/cm2 (g) / 440C 
TEST PRESSURE      :                2 x Design Pressure 
 
IBR FORM-IIIC     : REQUIRED 
 
TOTAL WEIGHT (VALVE+ACTUATOR+ACCESSORIES)  :              Kgs. 
Valves should be directly weld able to connecting pipe without the use of Reducers.  ONLY GLOBE  “Z” VALVES ACCEPTABLE.  
 

PART – A   
(TO BE FILLED UP BY PURCHASER) 

PART – B 
(TO BE FILLED UP BY 
BIDDER) 

 
 
 
 
ACCESSORIES 

ELECTRO HYDRAULIC POSITIONER  
POSITION LIMIT SWITCH 
POSITION TRANSMITTER 
SOLENOID VALVE 
E/H  CONVERTER 
JUNCTION BOX 
HAND PUMP 
LOCAL POSITION INDICATOR 
HYDRAULIC POWER UNIT(COMMON FOR HWL 
AND MEFCV) 
ELECTRONIC CONTROL UNIT (COMMON FOR HWL 
AND MEFCV) 

REQUIRED 
REQUIRED 
REQUIRED 
NOT REQUIRED 
REQUIRED  
REQUIRED 
REQUIRED 
REQUIRED 
 
REQUIRED  
 
REQUIRED 

 

ELECTRO 
HYDRAULIC 
POSITIONER  
 

MANUFACTURER & MODEL No. 
ENCLOSURE CLASS 
INPUT SIGNAL  
OUTPUT SIGNAL 
INCREASE IN SIGNAL 

 
IP-65 
4 - 20 mA 
TO SUIT ACTUATOR 
TO OPEN / TO CLOSE 

 
 

 
 
LIMIT SWITCH 

MANUFACTURER & MODEL No. 
OPEN: INT: CLOSE 
CONTACT TYPE 
RATING (AC/DC) 
ENCLOSURE CLASS 

 
1 No. FOR OPEN &1 No. FOR CLOSE 
DPDT 2 NO + 2 NC 
5A 240V, AC and 0.2A, 220V, DC 
IP65 / NEMA 4 

  
 
      

 
 
POSITION  
TRANSMITTER 

MANUFACTURER & MODEL No. 
TYPE 
SUPPLY 
OUTPUT RATING  
ACCURACY 
ENCLOSURE CLASS 

 
LVDT  2 WIRE TYPE  
24V DC 
4 – 20 mA / 0-100 Ohms 
+/- 1% FS 
IP65 / NEMA 4 

 
 
 

HAND PUMP ORIENTATION SIDE MOUNTED  

 
JUNCTION BOX 

No. OF WAYS 
SIZE 
CABLE GLANDS: (SIZE / QNTY) 
ENCLOSURE CLASS 

THIRTY SIX 
REQUIRED   
REQUIRED 
IP65 / NEMA 4 

 

 
E/H  CONVERTER 

 

INPUT SIGNAL : POWER SUPPLY 
SPLIT RANGE 
ENCLOSURE CLASS 

4 – 20mA, DC / 24V, DC 
YES / NO // YES / NO 
IP65 / NEMA 4 

 

   
 
                SIGN. : 
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               DATE :   

PREPARED BY 
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         -sd- 
C.SARAVANAN 
   05.06.2015 

APPROVED BY 
 
      -sd- 
R.PRABHA 
  05.06.2015 
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DATE: 

 


