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1.0  SCOPE            

     
This specification provides minimum requirement for design, manufacturing, Inspection, Testing and supply 
of Carbon steel Ball Valves covering sizes 8” NB through 36”NB( 900mm) for ANSI pressure classes # 150 
through # 900 to be used in cross country Gas pipeline(onshore) and City Gas distribution for handling non-
sour hydrocarbon in liquid or gaseous phase. 

 
2.0  REFERENCE DOCUMENTS  

The following Standard includes provision which, through reference in this text constitute provision of this 
Standard. Latest revision of this standard shall be used unless otherwise specified.   
       
 
API 6D    :  Specification for Pipeline Valves. 

API 605    : Large Diameter Carbon steel Flanges.    
                                                                                                                                                        
API 6FA    :  Specification for Fire Test for Valves. 

API 5L    : Specification for Line Pipe. 

API 1104    :  Specification for Welding Pipelines and related facilities.  
      
ASME 16.10  :  Face to Face and End to End Dimensions of Valves 

ASME 16.20 :  Metallic gasket for pipe flanges – Ring joint or spiral wounds and 
 jacketed. 

ASME 16.21 :  Non Metallic Gaskets for pipe flanges. 

ASME B 16.5  :  Steel Pipe Flanges and Flanged Fittings. 

ASME B 16.34  :  Valves - Flanged, Threaded and Welding Ends.     

ASME B 16.5  :  Steel Pipe Flanges and Flanged Fittings.  

ASME B 31.3  :  Process Piping.          

ASME B 31.8  :  Gas Transmission and Distribution Piping Systems.                                               

ASME Sec VIlI Div.I/Div.II :  Boiler and Pressure Vessel Code – Rules for Construction of   
                Pressure Vessels.    

ASTM A370  :  Standard Test Methods and Definitions for Mechanical Testing of Steel          
 Products. 

ASTM B 733 :  Auto catalytic Nickel Phosphorous Coating on Metals. 
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BS 6755-1  :  Testing of Valves. Specification for production pressure testing 
 requirements. 

 

EN 1004511 : Metallic products: Charpy Impact test – test methods (U & V Notches) 

BS 6755-2  :  Testing of Valves. Specification for fire type-testing requirement. 

EN 10204    :  Metallic Materials – Types of Inspection documents. 

MSS-SP-6  :  Standard Finishes for Contact Faces of Pipe Flanges and Connecting - 
 end Flanges of Valves and Fittings. 

MSS-SP-25  :  Standard marking system for Valves, Fittings, Flanges and Union. 

MSS-SP-44  :  Steel Pipeline Flanges.  

MSS-SP-53  :  Quality Std for Steel Casting & Forgings for Valves, Flanges & Fittings & 
 Other Piping Components – Magnetic Particle Examination Method. 

MSS-SP-55  : Quality Standard for Steel casting of valves, Flanges, Fittings & other 
 Piping components (Visual Method) 

MSS-SP-72  : Ball Valves with Flanged or Buttwelding ends for General Service. 

ISO 5208   :  Industrial Valves – Pressure Testing of Valves  

ISO 10497  :  Testing of Valves – fire type testing requirements. 

ISO 13623  :  Petroleum & Natural Gas Industry – pipeline transportation system. 

ISO 14313  :  Petroleum & Natural Gas Industry. Pipeline transportation system – 
 pipeline Valves 

SSPC-VIS-1  :  Steel Structures Painting Council Visual Standard.    

In case of contradiction the most stringent shall apply.                                                                                                   

3.0  DEFINITIONS  
 
 Purchaser :  The Company which makes purchase order. 
 
 Manufacturer :  Manufacturer who receives the purchase order. 
     

Shall   : This verbal form indicates requirements strictly to be followed in order to confirm to the 
     standards and from which no deviation is permitted. 
   

Should  : This verbal form indicates that among several possibilities one is particularly suitable 
      without mentioning or excluding others or that a certain course of action is preferred 
      but not necessarily required. 
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May  : This verbal form indicates a course of action permissible within the limits of this  

     standard. 
Can  : This verbal form used for statements of possibility & capability, whether material, 

      physical or casual. 
  
 
4.0   INSTRUCTIONS 
 
4.1   Eventual Interpretations and deviations to this specification by the manufacturer shall be  
   requested by writing in his offer with detailed justification and approved by the purchaser or 
   purchaser’s representative before the eventual order to the manufacturer. 
 
4.2  The specifications of the steel used shall be mentioned by the material manufacturer and all 

potential sub contractors (such as forging plant, casting plant and fabrication unit etc) will be 
described in the offer. After order no change will be accepted except for justified “force majeure”. 
In that case the asked changes shall be supported by a technical file submitted to the purchaser 
and the purchaser’s representative for approval.      
        

4.3  The manufacturer shall provide a technical description of the manufacturing methods that might 
influence the quality of material.        
      

4.4  The purchaser/ purchaser’s representative keeps the right to audit the manufacturer’s and sub 
contractors manufacturing and control methods. All costs for such an audit shall be borne by the 
manufacturer except the wages, travel expenditure, lodging and boarding of the auditors 
supported by the purchaser/ purchaser’s representative.     
         

4.5  The purchaser/ purchaser’s representative shall have at any time free access to all parts of the 
manufacturer’s facilities and to all his sub contractors involved in the order manufacturing.
            

4.6  A copy of ISO 9001 Certificate shall be included in the offer.    
     

4.7  An approval of documents can never be considered as acceptance of deviations or relaxation to 
requirements. A deviation is only possible after specific request to purchaser and purchaser’s 
representative.          
       

4.8  Purchaser/ purchaser’s representative may verify the control equipment of the manufacturer, its 
calibration and the points at which it is located. If during the production certain problem arises, 
the purchaser/ purchaser’s representative may demand supplementary tests.   

 
5.0       MATERIALS           
 
5.1    Material for major components of the valves shall be as indicated in Valve Data Sheet. 
   In addition, the material shall also meet the requirements specified herein. Other components 
   shall be as per Manufacturer’s standard (suitable for service conditions as indicated in valve data 
   sheet), which shall be subjected to approval by Purchaser / Purchaser’s representative.   
 
5.2    Carbon steel used for the manufacture of valves shall be fully killed.    
               
5.3    The carbon equivalent (CE) of valve end connections which are subject to further field welding
   by Purchaser shall not exceed 0.45% on check analysis for each heat of steel used and shall be 
   calculated by the following formula:   
                                                                                                                                                                          
   CE  =  C  +   Mn  +    Cr + Mo + V  +   Ni + Cu                                                                                               
                         6                  5                     15  
 
5.4   The steel used shall be suitable for field welding to pipes, flanges or fittings manufactured under 
   ASTM – 53, A – 105, A – 106, A – 234, A – 350, A – 352, A – 694, A – 420, A – 333, and  
   API – 5L etc. 
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5.5     When the ball of valve is manufactured out of C.S, it shall be subjected to 75μm (0.003”) thick 
  Electrolysis nickel plating as per ASTM B733 with following classification SC2, type II, class-2. 
              For Ball made of S.S material, ENP is not mandatory.        
    
  The hardness of plating shall be minimum 50 RC. 

 
5.6  For valves specified to be used for Gas service or High Vapor Pressure (HVP) liquid service; 
  Charpy V-Notch test on each heat of base material shall be conducted as per API 6D, clause 7.5 
  for all pressure containing parts such as body, end flanges and welding ends as well as bolting 
  material for pressure containing parts. Unless specified otherwise, the Charpy V-notch test shall 
  be conducted at 0°C. The Charpy V-notch test specimen shall be taken in the direction of   
  principal grain flow and notched perpendicular to the original surface of plate or forging. The 
  minimum average absorbed energy per set of three specimens shall be 27 J with an individual 
  minimum per specimen of 22J. Test procedure shall conform to ASTM A 370 or ISO 148. 

 
For valves specified to be used for other hydrocarbon services, the Charpy V-notch requirements 
stated above are not applicable, unless required by the specified material standard as a 
mandatory requirement.          
  
When Low Temperature Carbon Steel (LTCS) materials are specified in Valve Data Sheet or 
offered by Manufacturer, the Charpy V-notch test requirements of applicable material standard 
shall be complied with.  

                                                  
5.7  Valves shall be subjected to hardness test on base material for each heat for pressure containing
  parts. A full thickness cross section shall be taken for this purpose and the maximum hardness
  shall not exceed 248 HV10 based on minimum four (4) measurements representing the entire
  thickness.  
 
6.0   DESIGN AND CONSTRUCTION  
 
6.1   a) Valve design shall be as per API 6D and suitable for the process conditions indicated in the
      Data Sheet. The ASME Boiler & Pressure Vessel Code, Section VIII, Division 1 shall be used 
      to design the valve body. Allowable stress requirements shall comply with the provisions of 
      ASME B31.3 and B31.8. In addition, corrosion allowance indicated in Valve Data Sheet shall 
      be considered in valve design. However, the minimum wall thickness shall not be less than the 
      minimum requirement of ASME B16.34.         
                                                                                                                                            

b) Corrosion Allowance for all valves to be used in sweet gas services shall be considered nil. 
 
c) The manufacturer shall have valid license to use API monogram on valves manufactured             

as per API 6D.            
                                                                                              

6.2   Valve body design shall be fully welded for underground buried application. For above ground 
  services body design can be either welded or bolted. Threaded body joints shall not be accepted. 
 
6.3   Ball shall be of single piece, solid type construction.  
 
6.4  Valves shall be Full bore (FB). Full bore valves shall be suitable for the passage of all types of 
              pipeline scraper and inspection pigs on regular basis without causing damage to either the valve
  component or the pig. The full bore valve shall provide an unobstructed profile for pigging 
  operations in either direction. Full bore valves shall be designed to minimize accumulation of 
  debris in the seat ring region to ensure that valve movement is not impeded.  
 
6.5   Reduced bore valves shall be provided if specifically mentioned in data sheet. Valve body shall 

  be manufactured by casting or forging.  
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6.6   All valves 4”NB and above shall be trunion mounting type. Valves below 4” shall be floating type 
  unless specifically mentioned in data sheet otherwise.      
   

6.7  Valve seats shall be with primary metal to metal contact. O - Rings or other seals if used for drip 
 tight sealing shall be encased in a suitable groove in such a manner that it can not be removed
 from seat ring and there is no extrusion during opening or closing operation at maximum 
 differential pressure. The seat rings shall be designed so as to ensure sealing at low as well as 
 high differential pressures. Seat design with PTFE inserts is not acceptable.  
 
6.8 All valves shall have two seating surfaces which in close position blocks the flow from both 
 ends. The cavity between the seating surfaces is vented through a bleed connection 
 provided on the body cavity i.e. the valves shall be Double Block & Bleed (DBB). 
 
6.9 Valves shall be designed to withstand a sustained internal vacuum of at least 1 (one) milli-bar in    
 both open and closed positions. 
 
6.10  All valves of nominal valve size 200 mm (8”) NB & above shall have provision for secondary 
 sealant injection under full line pressure for seat and stem seals. All sealant injection connections
 shall be provided with an internal Non-return valve. Valve design shall have a provision to 
 replace the sealant injection fitting under full line pressure.  
 
6.11  All valves shall be provided with a vent and drain connection. These connections shall be welded 
 type as per Fig. 6.11 A/B. Body vent and drain shall be provided with valves (Ball or Plug type).  
 All these vents & drain connection shall be provided with isolation ball valve as shown in Fig  
 6.11 A/B. The end connection of vent & drain line to valve body or isolation valves shall be 
 welded type at underground location and threaded type for above ground location. 
 
6.12 Valve design shall ensure repair of stem seals/packing under full line pressure.     
           
6.13  a) Valve ends shall be either flanged/or butt welded or one end flanged and one end butt welded
     as indicated in the Valve Data Sheet. Flanges of the flanged end cast/forged body valves shall 
     be integrally cast/ forged with the body of the valve. Face to face/end to end dimensions shall 
     conform to API 6D.  
 
 b) The length of butt welding ends shall be sufficient to allow welding and heat treatment without 
     damage of the internal parts of the valves. 
 

 c) Flanged end shall have dimensions as per ASME B 16.5. For valve sizes up to DN 600 mm
     (24”) excluding DN 550 mm (22”) MSS-SP-44 shall be referred. ASME B16.47Series A shall 
     be referred for DN 650 mm (26 inches) and above. Flange face shall be either raised face or 
     ring joint type as indicated in Valve Data Sheet. In case of RTJ flanges, the groove hardness 
     shall be minimum 140 BHN. All flanged face shall have concentric serration with 125 AARH 
     finish.           
              
   d) Butt welding end preparation shall confirm to ASME B 16.25. Incase of difference in thickness             

of valve body & mating pipelines, the bevel end of valve shall be as per ASME B 31.8 or 
ASME B 31.4 as applicable. The end preparation shall take care of outside diameter of 
connecting pipe, wall thickness, material grade, SMYS & Special chemistry of welded material 
as indicated in the data sheet. 

 
6.14 The temperature and pressure range of the valves shall be in accordance with the indicated 
 values on the relevant piping specification and valve data sheet.     
 
6.15 Wall thickness of parts used for the welding connection with the line pipe shall meet the 
 following requirements: 
 
 a) The maximum allowable stress in the material of butt-weld connection for butt welding shall be
      equal to 50% of the minimum yield strength guaranteed by the specification of steel used. 
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 b) The minimum wall thickness for butt welding connection must be greater than or equal to the 
     largest value of either the calculated minimum thickness of butt welding connections or the 
     nominal thickness of pipe as indicated on data sheet. 
 
 c) If the butt welding connections has a yield strength lower than the yield strength of the pipe to 
     which it is intended to be welded, the wall thickness in each zone of the butt welding  
     connection is at least equal to the specified pipe wall thickness times the ratio of minimum
     yield strength guaranteed by the specification of the steel of the pipe to minimum yield strength 
     guaranteed by the specification of the steel of the butt welding connection. 
 
 d) The specified pipe wall thickness and grade with which the valve is intended to be used is 
     specified in the data sheet. 
 
 e) All valves under this specification shall be designed to withstand a field hydrostatic test 
     pressure with non corrosive water. After installation during 24 hours when the ball is partially 
     or fully open at a pressure level        
   
         P  =  1.4 X MOP 
         P  =  hydrostatic test pressure (bar) 
         MOP  =  Maximum operating pressure at 38 ºC 
  
6.16  Valve shall be provided with ball position indicator and stops of rugged construction at the fully 
 open and fully closed positions.  
 
6.17  Valves of nominal size, DN 200 mm (8”) and larger, shall be equipped with support foot and 
 lifting lugs. Tapped holes and eyebolts shall not be used for lifting lugs. Height of support  foot 
 shall be kept minimum. The lifting lugs shall be stamped with safe working load. 
 
6.18 In order to avoid stress induced crack and soft seat damage during direct field welding operation 
 to valve body, all valves shall be supplied with welded pups at both ends which shall be 
 considered as an integral part of the valves and also the ID of the pup shall match with pipe ID. 
 The pup piece welding shall be carried out in controlled condition of temperature at 
 manufacturer’s workshop. Field welding of pup piece shall not be allowed. Material & length of 
 pup piece shall be as per Data sheet. 
 
6.19 When indicated in Material Requisition, valves shall have locking devices to lock the valve 
 either in full open (LO) or full close (LC) positions. Locking devices shall  be permanently  
 attached to the valve operator and shall not interfere with operation of the valve. Locking device 
 shall be such that the valve shall operate when the differential pressure across the valve  
 is ≤ 3bar.        
  
6.20  Valve design shall be such as to avoid bimetallic corrosion between carbon steel and high alloy
 steel components in the assembly. Accordingly, Suitable insulation shall be provided as required.     
 
6.21 The valve stem shall be capable of withstanding the maximum operating torque required to
 operate the valve against the maximum differential pressure as per the appropriate class.  
 
 The combined stress shall not exceed the maximum allowable stresses specified in ASME 
 Section VIII, Division 1. The design shall take into account a safety factor of 1.5 based on the
 maximum output torque of the operating mechanism. The valve Manufacturer shall guarantee 
 that the breakaway torque after long periods of non- movement can not exceed the normal 
 short term breakaway torque by a factor more than 1.25, and that the safety factor specified 
 above is not compromised. 
 
6.22 The valve stem shall have anti-blowout feature with antistatic device conforming to BS 5351  
 
6.23 When stem extension requirement is indicated in Valve Data Sheet, the valves shall have the
 following provisions:                                                                                                                                        
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 a)  Valves provided with stem extension shall have water proof outer casing. The Length of 
      stem extension shall be as indicated on the Valve Data Sheet. The length indicated  
      corresponds to the distance between centerline of the valve opening and the centerline of 
      the rim of the hand wheel on a vertical shaft or centerline of the hand wheel on a horizontal 
      shaft. 
 
 b)   Manual override devices shall be provided on all valves 
   
 c)   Vent, drain and sealant connections shall be terminated adjacent to the valve operator by 
        means of suitable piping anchored to the valve body. 
 

d) The stem extension shall be self relieving. 
  

e) Outer casing of stem extension shall have 3/8” or 1/2” NPT plugs at the top and bottom, for                 
draining and filling with oil to prevent internal corrosion 

 
6.24   Operating Devices           

          
  a)  All valves of size > 12”NB  shall be manually operated & hydraulically actuated. In case of
      manual operator, valve sizes, 100 mm (NPS 4”) and below shall be wrench/ lever operated. 
      For Valves from 6” - 12” shall be gear operated.      
     

       Valve design shall be such that damage due to malfunctioning of the operator or its control 
      gear train or power cylinder and other damaged parts can be replaced without the valve cover 
      being removed. 
   

  b)  The power actuator shall be in accordance with the Purchaser Specification issued for the  
      purpose and as indicated in the Valve and Actuator Data Sheet. Operating time shall be as
      indicated in Valve Data Sheet. Valve operating time shall correspond to full close to full open
      /full open to full close under maximum differential pressure corresponding to the valve rating.
      For actuated valves, the actuator’s rated torque output shall be 1.25 times the break torque 
      required to operate the ball valve under the maximum differential pressure corresponding to
      the Valve Class Rating.  
   

  c)  For the manual operator of all valves, the diameter of the hand wheel or the length of  
      operating wrench shall be such that under the maximum differential pressure, the total force 

       required to operate the valve does not exceed 350N. Manufacturer shall also indicate the 
      number of turns of hand wheel (In case of gear operators) required for operating the valve 
      from full open to full close position. The wrench length or hand wheel diameter shall be in
      accordance with API 6D requirements. The manufacturer shall indicate the number of turns 
      of the hand wheel (for gear operators), required for operating the valve from fully open to the
      fully closed position. 
   

  d)  Direction of operation of hand wheel or wrench shall be in clock-wise direction while closing
      the valve. Hand wheels shall not have protruding spokes.  
   

  e)  Gear operators, when provided, shall have a self-locking provision and shall be fully encased
     in water proof/splash proof enclosure and shall be filled with suitable grease. 

 
6.25 Welding including repair welding of pressure retaining parts shall be as per welding 
 procedure qualification specified in ASME Section IX. The procedure qualification shall also 
                          Include impact test and hardness test when required as per Clause 5.6, 5.7, 7.5 and 7.6 of this 
 specification and shall meet the requirements as specified therein.  
 
6.26 The welders involved in welding shall be qualified in accordance with ASME Section IX.   
       
6.27 Repair by welding is not permitted for forged body valves. However repair by welding as per 
 ASME B 16.34 is permitted for cast body valves. Repair shall be carried out before any heat 
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 treatment of casting is done. Repair welding procedure qualification shall also include impact test 
 and hardness test when required as per Clause 5.6, 5.7, 7.5 and 7.6 of this specification and 
 shall meet the requirements as specified therein.       
 
6.28   The tolerance on internal diameter and out of roundness at the ends for welded ends valves
  shall be as per connected pipe specification as indicated in the Valve Data Sheet.  
 
6.29  When specified on the Valve Datasheet, Ball Valves shall be “fire safe” in accordance with  
  API 6FA, for which qualifying certificates, covering the range of items offered, shall be supplied 
  by the Manufacturer. 
 
7.0   INSPECTION AND TESTS 
 
 The Manufacturer shall perform all inspection and tests as per the requirements of this 
 specification and the relevant codes, prior to shipment, at his Works. Such inspection and tests 
 shall be, but not limited to, the following:  
 
7.1 The valve manufacturer must deliver a Certificate EN 10204 3.2 stating the quality, the 
 mechanical properties (yield strength, tensile strength, and impact test at - 20 º C), the chemical 
 analysis the process of manufacture and the marking (for ex: - heat number of material) 
 
 A new chemical analysis (upgradation) shall be done on specimen of valve in presence of TPIA.
  
7.2 All valves shall be visually inspected. The external and internal surfaces of the valves shall be 
 free from any arc strikes, gouges and other detrimental defects. 
  
7.3 Dimensional check on all valves shall be carried out as per the Purchaser’s approved drawings.  
   
7.4                   Chemical composition and mechanical properties shall be checked as per relevant material    
 standards and this specification, for each heat of steel used.  
 
7.5  Pressure containing parts of all valves such as body, bonnet, flange, welding ends and balls etc 
  shall be subjected to impact test on each heat of base material as per API 6D CL.7.5. 
  
7.6  Notch toughness properties Charpy V: The standard impact test temperature is - 20 ºC. The 
  average value per series of 3 test specimen shall be equal to 35 J/cm². The minimum value per 
  test specimen shall be equal to 35 J/cm²; this value may drop to 28 J/cm² per test specimen 
  per series. 
   
7.7 Non Destructive Examination  
        

a) Non-destructive examination of individual valve material and component consisting of but not 
limited to castings, forgings, plates and assembly welds shall be carried out by the 
Manufacturer. All castings shall be wet magnetic particle inspected 100% of the internal 
surfaces. Method and acceptance shall comply with MSS-SP-53. 

 
b)  Body castings of all valves shall be radio graphically examined as per ASME B16.34. 

Procedure and acceptance criteria shall be as per ASME B 16.34. For all sizes, body casting 
shall be subjected to 100% radiography.  

            
c)  All forgings shall be ultrasonically examined in accordance with the procedure and acceptance 

standard of Annexure E of ASME B 16.34. All forgings shall be subjected to wet magnetic 
particle inspection on 100% of the internal surfaces. Method and acceptance shall comply with              
MSS-SP-53.  

 
d) Bodies and bonnets made by welded assembly of segments of castings, forgings, 

combinations thereof shall be examined, as applicable, by methods of 7.7 (b) for cast 
components or 7.7 (c) for forged components and plates.  
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7.8 Full inspection by radiography shall be carried out on all welds of pressure containing parts. 
 Acceptance criteria shall be as per ASME B 31.3 or ASME B31.8 as applicable and API 1104. 
 
7.9  

a) All finished weld ends subject to welding in field shall be 100% ultrasonically tested for 
lamination type defects for a distance of 50 mm from the end. Laminations shall not be 
acceptable. 

 
b) Weld ends of all cast valves subject to welding in field shall be 100% radio graphically    

examined and acceptance criteria shall be as per ASME B16.34.  
   

c) After final machining, all bevel surfaces shall be inspected by dye penetrate or wet -      
magnetic particle methods. All defects longer than 6.35 mm shall be rejected. Rejectable 
defects must be removed. Weld repair of bevel surface is not permitted.  

 
7.10 All valves shall be tested in compliance with the requirements of API 6D. During pressure testing, 

valves shall not have sealant lines and other cavities filled with sealant, grease or other foreign 
material. The drain, vent and sealant lines shall be either included in the hydrostatic shell test or 
tested independently. No leakage is permissible during hydrostatic testing. The body cavity self-
relieving feature meeting the requirements of clause 6.8 of this specification shall also be 
checked. 

 
7.11   A supplementary air seat test as per API 6D, Appendix C, Para C3.3 Type II shall be carried out 

for all valves. A bubble tight seal is required without the use of any sealant. No leakage is 
allowed. Test pressure shall be held for at least 15 minutes. 

 
7.12 Valves shall be subjected to Operational Torque Test as per Appendix C, Para C.6, API 6D 

under hydraulic pressure equal to maximum differential pressure corresponding to the valve 
rating. For manually operated valves, it shall be established that the force required to operate the 
valve does not exceed the requirements stated in section 6.24 (c) of this specification.  

 
7.13 Power actuated valves shall be tested after assembly of the valve and actuator, at the valve          

Manufacturer’s works. At least five Open-Close-Open cycles without internal pressure and             
five Open-Close-Open cycles with maximum differential pressure corresponding to the valve             
rating shall be performed on the valve actuator assembly. The time for Full Open to Full         
Close shall be recorded during testing. If required, the actuator shall be adjusted to ensure that 
the opening and closing time is with in the limits stated in Valve Data Sheet. The Hand             
operator provided on the actuator shall also be checked after the cyclic testing, for satisfactory 
manual over-ride performance. 

 
 These tests shall be conducted on minimum one valve out of a lot of five (5) valves of the same 

size, rating and the actuator model/type. In case, the tests do not meet the requirements, 
retesting/rejection of the lot shall be decided by the Purchaser’s Inspector.  

 
7.14 Subsequent to successful testing as specified in clause 7.10, 7.11, 7.12 and 7.13 above, 
 one(1) valve out of the total ordered quantity shall be randomly selected by the Company  
 Representative for cyclic testing as mentioned below:  
 
 a)  The valve shall be subjected to at least 5 Open-Close-Open cycles with maximum 
      differential pressure corresponding to the valve rating.     
  
 b)  Subsequent to the above, the valve shall be subjected to hydrostatic test and     
      supplementary air seat test in accordance with clause 7.10 and 7.11.     
 

In case this valve fails to pass these tests, the valve shall be rejected and two more valves     
shall be selected randomly and subjected to testing as indicated above. If both valves pass 
these tests, all valves manufactured for the order (except the valve that failed) shall be 
deemed acceptable. If either of the two valves fails to pass these tests, all valves shall be     
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rejected or each valve shall be tested at the option of manufacturer.  
Previously carried out prototype test of similar nature shall not be considered acceptable in     
place of this test. 

 
7.15 Purchaser reserves the right to perform stage wise inspection and witness tests as indicated in 

clauses 7.1 to 7.14 above at Manufacturer’s works prior to shipment. Manufacturer shall give 
reasonable access and facilities required for inspection to the Purchaser. Purchaser or 
Purchaser’s representative reserves the right to require additional testing at any time to confirm 
or further investigate a suspected fault. The cost incurred shall be borne to Manufacturer. 

      
In no case shall any action of Purchaser or his inspector shall relieve the Manufacturer of his 
responsibility for material, design, quality or operation of valves .   
                                  
Inspection and tests performed/witnessed by the Purchaser’s Inspector shall in no way relieve 
the Manufacturer’s obligation to perform the required inspection and tests. 

 
8.0  TEST CERTIFICATES 

Manufacturer shall submit the following certificates: 
 
a) Mill test certificates relevant to the chemical analysis and mechanical properties of the 

materials used for the valve construction as per the relevant standards. 
 
b) Test certificates of hydrostatic and pneumatic tests complete with records of timing and 

pressure of each test. 
 
c) Test reports of radiograph and ultrasonic inspection. 
 
d) Test report on operation of valves conforming to clause 7.12, 7.13 and 7.14 of this 

specification. 
 
e) All other test reports and certificates as required by API 6D, this specification and data  sheets. 
 
The certificates shall be valid only when signed by Purchaser’s Inspector. Only those valves 
which have been certified by Purchaser’s Inspector shall be dispatched from Manufacturer’s 
works. 
           

9.0     PAINTING, MARKING AND SHIPMENT  

9.1  Valve surface shall be thoroughly cleaned, freed from rust and grease and applied with sufficient 
coats of corrosion resistant paint. Surface preparation shall be carried out by shot  blasting to SP-
6 in accordance with “Steel Structures Painting Council - Visual Standard  SSPC-VIS-1”. For the 
valves to be installed underground, when indicated in Valve Data Sheet,  the external surfaces 
of buried portion of the valve shall be painted with three coats of suitable   coal tar epoxy resin 
with a minimum dry film thickness of 300 microns. 

 
9.2  All valves shall be marked as per API 6D. The units of marking shall be metric except nominal 

diameter, which shall be in inches. 
 
9.3  Valve ends shall be suitably protected to avoid any damage during transit. All threaded and 

machined surfaces subject to corrosion shall be well protected by a coat of grease or other 
suitable material. All valves shall be provided with suitable protectors for flange faces, securely 
attached to the valves. Bevel ends shall be protected with metallic or high impact plastic bevel 
protectors. 

 
9.4  All sealant lines and other cavities of the valve shall be filled with sealant before shipment.  
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9.5   Packaging and shipping instructions shall be as per API 6D and procurement documentation. All 
valves shall be transported with ball in the fully open condition. 

 
 9.6  On packages, following shall be marked legibly with suitable marking ink: 
 

a) Order Number 
 
b)  Manufacturer’s Name 
 
c)  Valve size and rating 
 
d)  Tag Number  
 
f) Serial Number   
  
        

10.0  SPARES AND ACCESSORIES 
 
10.1  Manufacturer shall furnish list of recommended spares and accessories for valves required 

during start-up and commissioning. 
 
10.2  Manufacturer shall furnish list of recommended spares and accessories required for two years of 

normal operation and maintenance of valves. 
 
10.3 Manufacturer shall quote for spares and accessories as per Material Requisition. 
 
 
11.0  DOCUMENTATION 
 
11.1   At the time of bidding, Manufacturer shall submit the following documents:   
  a)  Filled in Data Sheet 

 b) General arrangement/assembly drawings showing all features and relative positions and
 sizes of vents, drains, gear operator/ actuator, painting, coating and other external parts
 together with overall dimension.        
           
c)  Sectional drawing showing major parts with reference numbers and material 
 specification. In  particular a blow up drawing of ball-seat assembly shall be furnished
 complying with the requirement of Clause 6.7 of this specification.  
    
d)  Reference list of similar ball valves manufactured and supplied in last five years 
 indicating all relevant details including project, year, client, location, size, rating,   service 
 etc.          
   
e)  Torque curves for the power actuated valves along with the break torque and maximum
 allowable stem torque. In addition, sizing criteria and torque calculations shall also be 
 submitted for power actuated valves.      
            
f)  Clause wise list of deviations from this specification, if any.   
   
g)  Descriptive technical catalogues of the manufacturer.    
   
h)  Installation, Operational and Maintenance Manual.     
  
i)  Copy of valid API 6D Certificate.       
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j)  Details of support foot including dimensions and distance from valve centerline to bottom
  of support foot.          

11.2 Within three weeks of placement of order, the Manufacturer shall submit four copies of, but not        
limited to, the following drawings, documents and specifications for Purchaser’s approval: 
   
a)  Detailed sectional drawings showing all parts with reference numbers and material
   specifications.         
   
b) Assembly drawings with overall dimensions and features. Drawing shall also indicate 
  the number of turns of hand wheel (in case of gear operators) required for operating the
  valve from full open to full close position and the painting scheme. Complete dimensional 
  details of support foot (where applicable) shall be indicated in these drawings. 
           
c)  Welding, heat treatment and testing procedures (Quality Assurance Plan). 
       
d)  Details of corrosion resistant paint to be applied on the valves.    
  
 Manufacturing of valves shall commence only after approval of the above documents. Once the 
 approval has been given by Purchaser, any changes in design, material and method of 
 manufacture shall be notified to Purchaser whose approval in writing of all changes shall be 
 obtained before the valve is manufactured.        

11.3   Prior to shipment, Manufacturer shall submit to Purchaser one reproducible and six copies of the 
 following:           
  
            a) Test certificates as per clause 8.0 of this specification.      
    
            b) Manual for installation, erection, maintenance and operation instructions including a list of 
    recommended spares for the valves.    

11.4   CD containing all docs in 11.2 & 11.3 shall be submitted within 30 days from the approval date, 
 Manufacturer shall submit to Purchaser one reproducible and six copies of the approved 
 drawings, documents and specifications as listed in clause 11.2 above. 

11.5              All documents shall be in English language only.  
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      FIG - 6.11 A 
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    FIG - 6.11 B     
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6.0  SCOPE            
  
 This specification provides minimum requirement for Design, Manufacturing, Inspection, Testing and 
 Supply of Carbon steel Globe Valves covering sizes ½” NB(15mm) through 36”NB( 900mm) for pressure 
 class 150 # to class 900 #  to be used in on-shore pipeline systems handling non- sour hydrocarbons in 
 liquid or gaseous phase, including Liquid Petroleum Gas (LPG). 

2.0 REFERENCE DOCUMENTS          
   
 The following Standard includes provision which, through reference in this text constitute provision of this 
 Standard. Latest revision of this standard shall be used unless otherwise specified.  
        
 
 API 6D    : Specification for Pipeline Valves.    
                                                                                                                                                        
 API 6FA   : Specification for Fire Test for Valves. 

API 1104    : Specification for Welding Pipelines and related facilities. 
       
ASME 16.10   : Face to Face and End to End Dimensions of Valves 

ASME 16.20   : Metallic gasket for pipe flanges – Ring joint or spiral wounds and 
        jacketed. 

ASME 16.21  : Non Metallic Gaskets for pipe flanges. 

ASME B 16.5   : Steel Pipe Flanges and Flanged Fittings. 

ASME B 16.34   : Valves - Flanged, Threaded and Welding Ends.     

ASME B 16.5   : Steel Pipe Flanges and Flanged Fittings.  

ASME B 31.3   : Process Piping.          

ASME B 31.8   : Gas Transmission and Distribution Piping Systems.                                            

ASME Sec VIlI Div.I /Div.II : Boiler and Pressure Vessel Code – Rules for Construction of Pressure     
   Vessels.    

ASTM A370  : Standard Test Methods and Definitions for Mechanical Testing of Steel 
   Products. 

ASTM B 733  : Auto catalytic Nickel Phosphorous Coating on Metals. 

BS 6755-1  : Testing of Valves. Specification for production pressure testing    
    requirements. 

BS 6755-2  : Testing of Valves. Specification for fire type-testing requirement. 
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BS 5352    : Specification for Steel, Wedge Gate, Globe and Check Valves 50 mm 
   and smaller for the Petroleum, Petrochemical and Allied Industries  

BS 1873    : Steel Globe and Globe Stop and Check Valves (Flanged and Butt-
   Welding Ends) for the Petroleum, Petrochemical and Allied Industries 

EN 10204   : Metallic Materials – Types of Inspection documents. 

MSS-SP-6  : Standard Finishes for Contact Faces of Pipe Flanges and Connecting - 
   end Flanges of Valves and Fittings. 

MSS-SP-25  : Standard marking system for Valves, Fittings, Flanges and Unio  

MSS-SP-44  : Steel Pipeline Flanges.  

MSS-SP-53  : Quality Standard for Steel Casting and Forgings for Valves, Flanges 
   and Fittings and Other Piping Components – Magnetic Particle    
   Examination Method. 

ISO 5208   : Industrial Valves – Pressure Testing of Valves  

ISO 10497  : Testing of Valves – fire type testing requirements. 

ISO 13623  : Petroleum & Natural Gas Industry – pipeline transportation system. 

ISO 14313  : Petroleum & Natural Gas Industry. Pipeline transportation system – 
   pipeline Valves 

   SSPC-VIS-1   : Steel Structures Painting Council Visual Standard.                                               

 
3.0  DEFINTIONS            
 

Shall    : This verbal form indicates requirements strictly to be followed in order 
       to confirm to the standards and from which no deviation is permitted. 
   

Should   : This verbal form indicates that among several possibilities one is  
       particularly suitable without mentioning or excluding others or that a 
       certain course of action is preferred but not necessarily required. 
  

May   : This verbal form indicates a course of action permissible within the limits
      of this standard. 

 
Can   : This verbal form used for statements of possibility & capability, whether 

       material, physical or casual. 
 
4.0 MATERIALS    

4.1   Material for major components of the valves shall be as indicated in Valve Data Sheet. In  addition, the 
  material shall also meet the requirements specified herein. Other components shall be as per  
  Manufacturer’s standard, which shall be subjected to approval by Purchaser.    
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4.2   Carbon steel used for the manufacture of valves shall be fully killed.    
          
4.3   The carbon equivalent (CE) of valve end connections which are subject to further field welding by  
  Purchaser shall not exceed 0.45% on check analysis for each heat of steel used, shall be calculated by 
  the following formula:           
                                                                                                                                                  
   CE  =  C  + Mn + Cr + Mo + V + Ni + Cu                                                                
                              6                            5                          15  
 
 4.4    Charpy V-Notch test on each heat of base material shall be conducted as per API 6D, for all pressure 
 containing parts such as body, end flanges and welding ends as well as bolting material for pressure 
 containing parts. Unless specified otherwise, the Charpy impact test shall be conducted at 0°C. The 
 Charpy impact test specimen shall be taken in the direction of principal grain flow and notched 
 perpendicular to the original surface of plate or forging.       
  
 The minimum average absorbed energy per set of three specimens shall be 27 J with an  individual 
 minimum per specimen of 22 J. No specimen shall exhibit less than 80 percent shear area. 
           
4.5 Valves shall be subjected to hardness test on base material for each heat for pressure containing 
 parts. A full thickness cross section shall be taken for this purpose and the maximum hardness 
 shall not exceed 248 HV10 based on minimum four (4) measurements representing the entire 
 thickness.  
 
5.0 DESIGN AND CONSTRUCTION 
 
5.1  Valves shall be designed, manufactured, tested, inspected and marked as per the manufacturing 

standards design codes and standards (Latest editions) indicated in the respective valve specification 
sheets. Any conflict between the technical specification, specification sheets and referred standard codes 
shall be brought to the notice of the purchaser for clarifications, but generally technical specification, data 
sheets shall govern. No deviation to specification/ standard shall be permitted through vendor drawings 
approval. Approval of drawings shall be valid only for design features. 

 
5.2  Bonnet extension wherever specification refers the valve sheet to BS: 6364 shall be for “Non Cold Box 

Application” unless otherwise specified in the requisition. 
 
5.3  For heavy valves provisions shall be available for lifting by way of lugs, eye bolts and such standard 

devices. 
 
5.4  All flanged valves shall have flanges integral (except forged valves) with the valve body. Flange finish 

shall be as per valve specification sheet. 
 
5.5  For all weld end valves with bevel end as per ANSI B16. 25. 

 
The contour of bevel shall be as follows: 
Material    Wall Thickness  Weld   Contour 

 
Carbon steel    upto 22 mm   figure 2  type A 
(Except low temp. carbon steel) > 22 mm   figure 3  type A 
Alloy steel,    upto 10 mm   figure 4 
Stainless steel &   > 10 mm to 25 mm  figure 5  type A 
low temp. carbon steel              > 25 mm   figure 6  type A 

 
5.6  If an overlay weld-deposit is used for the body seat ring and seating surface, the seat ring base material 

shall be at least equal to the corrosion resistance of the material of the shell. 
 
5.7  Valve body/ bonnet shall be forged/ cast as specified. Forging is acceptable in place of casting but not 

vice-versa. 
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5.8  Material of construction of yoke shall be minimum equivalent to body/ bonnet material. 

 
5.9  Stem shall be forged or machined from forged / rolled bar. No casting is permitted.  
 
5.10  Stelliting / hard facing by deposition shall be minimum 1.6 mm. Renewable seat ring may be seal welded. 
 
5.11  As a pre qualification low temperature carbon steel, (LTCS), 3 ½ Ni steel (CRYO) & austenitic stainless 

(CRYO) valves shall be subjected to cryogenic test as per BS 6364 and test shall be witnessed and 
certified by purchaser inspection agency. The vendor has to submit test certificate for prototype valves 
along with the offer. Prototype test carried on a particular size, rating and design will qualify valves of 
sizes equal to and below the particular size of the same rating and design. 

 
5.12  For all austenitic stainless steel valves Inter Granular Corrosion (IGC) test shall have to be conducted as 

per following: 
 

- ASTM A 262 practice “B” with acceptance criteria of “60 Mills/ Year (Max.)” – For all materials forged, 
rolled, wrought and casting. 

 
                                                                 OR 
 

-  ASTM A 262 practice “E” with acceptance criteria of “No cracks as observed form 20X magnification” – 
For all materials other than castings. “Microscopic structure to be observed form 250X magnification” in 
addition.           
  

5.13  When specifically asked for in MR for high temperature application of some grades of austenitic stainless 
steel (e.g. SS 309, 310, 316, 316H etc.) ASTM A262 practice “C” with acceptance criteria of “15 Mils/ 
Year – (Max.)” shall have to be conducted. 

 
5.14  For the IGC test as described in 5.11 & 5.12 two sets of samples shall be drawn from each solution 

annealing lot, one set corresponding to highest carbon content and other set corresponding to highest 
pressure rating. 

 
5.15  Spiral wound bonnet gasket is to be provided with inner/ outer ring except when encapsulated gaskets 

type body- bonnet joints are employed. Outer ring may be avoided in case of Non- circular spiral wound 
gasket used in 150# valve provided the outermost layer of spiral touches the bolts ascertaining the 
centering. 

 
6.0 OPERATION 
 
6.1  Generally the valves are hand wheel or lever operated. Gear operation shall be provided as under: 
 

Class      Size Requiring- Gear Operator 
 
600 #     6” and Larger 
 
1500 #                  3” and Larger 
 
2500 #                             3” and Larger 

 
For sizes lower than these ranges, hand wheel shall be provided. 
 

6.2  Gear operator shall be totally enclosed bevel gear in grease case with grease nipples/ plugs with position 
indicators for open / close position. 

 
6.3  Where gear operator is not called for as per clause 6.1 but vendor recommends a gear operator, he shall 

highlight such case/s and quote separate prices for the valve and gear operator.   
     

 

Page 125 of 194



 

Document No. Rev 

11- 0282D- 01-11- 06- 010 0 

 
 
 

 
SPECIFICATION 

FOR PIPELINE VALVES 

SHEET 23 of 27 

 

  

6.4  Gear operator shall be so designed to operate effectively with the differential pressure across the closed 
valve equal to the cold non-shock pressure rating. 

 
6.5  Hand wheel diameter shall not exceed 750 mm and lever length shall not exceed 500 mm. on both sides. 

Effort to operate shall not exceed 350N at hand wheel periphery. However failing to meet the above 
requirements vendor shall offer gear operated valve and quote as per clause 6.3.  

 
7.0 INSPECTION AND TESTS  

 
The Manufacturer shall perform all inspection and tests as per the requirements of this specification and 
the relevant codes, prior to shipment, at his Works. Such inspection and tests shall be, but not limited to, 
the following:  
 

7.1 All valves shall be visually inspected.  
  

7.2 Dimensional check on all valves shall be carried out as per the Purchaser approved drawings.  
   

7.3       Chemical composition and mechanical properties shall be checked as per relevant material standards 
and this specification, for each heat of steel used.  

 
7.4 Pressure containing parts of all valves such as body, bonnet, flange, welding ends and balls etc shall be 

subjected to impact test on each heat of base material as per API6D CL.3.7. 
 
7.5 All Valves shall be impact tested at -20°C. The average energy absorbed shall be 35J and min. 28J. 
 
7.6 Non Destructive Examination         

            
 a) Non-destructive examination of individual valve material and component consisting of  
     but not limited to castings, forgings, plates and assembly welds shall be carried out by  
     the Manufacturer. All castings shall be wet magnetic particle inspected 100% of the  
     internal surfaces. Method and acceptance shall comply with MSS-SP-53. 
   

  b) Body castings of all valves shall be radio graphically examined as per ASME B16.34.  
     Procedure and acceptance criteria shall be as per ASME B 16.34. The extent of radiography
     shall be as follows:          

     ANSI class 150 - All sizes  - Nil   
     ANSI class 300 - < DN 400mm (16”) -  Nil   
    > DN 450mm (18”) -  100%   
     ANSI class 600 - All sizes  -  100%   
                   and above 
  
 All castings shall be wet magnetic particle inspected 100% of the internal surfaces. Method 

and acceptance shall comply with ASME B 16.34.     
     

  c) All forgings shall be ultrasonically examined in accordance with the procedure and 
     acceptance standard of Annexure E of ASME B 16.34. All forgings shall be subject to wet 
     magnetic particle inspection on 100% of the internal surfaces. Method and acceptance shall   

                              comply with MSS-SP-53  
   

 Bodies and bonnets made by welded assembly of segments of castings, forgings, combinations thereof 
shall be examined, as applicable, by methods of 7.6 (b) for cast components or 7.6 (c) for forged 
components and plates.  

 
7.7 Full inspection by radiography shall be carried out on all welds of pressure containing parts. Acceptance 

criteria shall be as per ASME B 31.3 or ASME B31.8 as applicable and API 1104. 
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7.8 Welds which in Purchaser’s opinion cannot be inspected by radiographic methods, shall be checked by 
ultrasonic or magnetic particle methods and acceptance criteria shall be as per  ASME VIII, Division 1, 
Appendix 12 and Appendix 6, respectively. 

 
7.8  a)  All finished wrought weld ends subject to welding in field shall be 100% ultrasonically tested 

      for lamination type defects for a distance of 50 mm from the end. Laminations shall not be 
      acceptable.  
    

                         b)   Weld ends of all cast valves subject to welding in 0field shall be 100% radio graphically    
      examined and acceptance criteria shall be as per ASME B 16.34.  
   

  c)  After final machining, all bevel surfaces shall be inspected by dye penetrate or wet -  
      magnetic particle methods. All defects longer than 6.35 mm are rejected, as are the  
      defects between 6.35 mm and 1.59 mm that are separated by a distance less than  
      50 times their greatest length. Rejectable defects must be removed. Weld repair of  
      bevel surface is not permitted.  

 
7.9 All valves shall be tested in compliance with the requirements of API 6D. During  pressure testing, valves 

shall not have sealant lines and other cavities filled with sealant, grease or other foreign material. The 
drain, vent and sealant lines shall be either included in the hydrostatic shell test or tested independently. 
No leakage is permissible during hydrostatic testing.  

 
 
7.10   A supplementary air seat test as per API 6D shall be carried out for all valves. A  bubble tight seal is 

required without the use of any sealant. No leakage is allowed. Test pressure shall be held for at least 15 
minutes.  
  

7.11 Valves shall be subjected to Operational Torque Test as per clause C4 of API 6D under hydraulic 
pressure equal to maximum differential pressure corresponding to the valve rating. For manually 
operated valves, it shall be established that the force required to operate the valve does not exceed the 
requirements stated in section 6.5 of this specification.  

 
7.12 Power actuated valves shall be tested after assembly of the valve and actuator, at the valve            

Manufacturer’s works. At least five Open-Close-Open cycles without internal pressure and five Open-
Close-Open cycles with maximum differential pressure corresponding to the valve rating shall be 
performed on the valve actuator assembly. The time for Full Open to Full Close shall be recorded during 
testing.             
                       
If required, the actuator shall be adjusted to ensure that the opening and closing time is with in the limits 
stated in Valve Data Sheet. The Hand operator provided on the actuator shall also be checked after the 
cyclic testing, for satisfactory manual over-ride performance.  

 
 These tests shall be conducted on minimum one valve out of a lot of five (5) valves of the same size, 

rating and the actuator model/type. In case, the tests do not meet the requirements, retesting/rejection of 
the lot shall be decided by the Purchaser’s Inspector.      
   

7.13 Subsequent to successful testing as specified in clause 7.9, 7.10, 7.11 and 7.12  above, one (1)  valve 
out of the total ordered quantity shall be randomly selected by the Company Representative for cyclic 
testing as mentioned below:          
         
 a)  The valve shall be subjected to at least 5 Open-Close-Open cycles with maximum 
      differential pressure corresponding to the valve rating.     
         
 b) Subsequent to the above, the valve shall be subjected to hydrostatic test and supplementary 
     air seat test in accordance with clause 7.9 and 7.10.  

 
     In case this valve fails to pass these tests, the valve shall be rejected and two more  
     valves shall be selected randomly and subjected to testing as indicated above. If   
     both valves pass these tests, all valves manufactured for the order (except the valve  
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     that failed) shall be deemed acceptable. If either of the two valves fails to pass these                   
     tests, all valves shall be rejected or each valve shall be tested at the option of   
     manufacturer.  

 
     Previously carried out prototype test of similar nature shall not be considered   
     acceptable in place of this test.  

         
7.14  Purchaser reserves the right to perform stage wise inspection and witness tests as indicated in clauses 

6.1 to 6.13 above at Manufacturer’s works prior to shipment. Manufacturer shall give reasonable access 
and facilities required for inspection to the Purchaser. Purchaser  reserves the right to require additional 
testing at any time to confirm or further investigate a suspected fault. The cost incurred shall be to 
Manufacturer’s account. 

     
In no case shall any action of Purchaser or his inspector shall relieve the Manufacturer of his 
responsibility for material, design, quality or operation of valves. 

 
  Inspection and tests performed/witnessed by the Purchaser’s Inspector shall in no way relieve the 

Manufacturer’s obligation to perform the required inspection and tests.  
 
8.0  TEST CERTIFICATES           

  
Manufacturer shall submit the following certificates:  

       
        a) Mill test certificates relevant to the chemical analysis and mechanical properties the materials 
     used for the valve construction as per the relevant standards.     
  
           b) Test certificates of hydrostatic and pneumatic tests complete with records of timing and 
      pressure of each test.         
   
        c) Test reports of radiograph and ultrasonic inspection.      
  
 d) Test report on operation of valves conforming to clause 7.11, 7.12 and 7.13 of this  
      specification.          
   
          e) All other test reports and certificates as required by API 6D, this specification and data  sheets. 
            
The certificates shall be valid only when signed by Purchaser’s Inspector. Only those valves which have       
been certified by Purchaser’s Inspector shall be dispatched from Manufacturer’s works.   
             

9.0   PAINTING, MARKING AND SHIPMENT         
  

9.1  Valve surface shall be thoroughly cleaned, freed from rust and grease and applied with sufficient coats of 
corrosion resistant paint. Surface preparation shall be carried out by shot  blasting to SP-6 in accordance 
with “Steel Structures Painting Council - Visual Standard SSPC-VIS-1”. For the valves to be installed 
underground, when indicated in Valve Data Sheet, the external surfaces of buried portion of the valve 
shall be painted with three coats of suitable coal tar epoxy resin with a minimum dry film thickness of 300 
microns.            
       

9.2   All valves shall be marked as per API 6D. The units of marking shall be metric except nominal diameter, 
which shall be in inches.          
       

9.3   Valve ends shall be suitably protected to avoid any damage during transit. All threaded and machined 
surfaces subject to corrosion shall be well protected by a coat of grease or other suitable material. All 
valves shall be provided with suitable protectors for flange faces, securely attached to the valves. Bevel 
ends shall be protected with metallic or high impact plastic bevel protectors.  

 
9.4  All sealant lines and other cavities of the valve shall be filled with sealant before shipment.  
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9.5   Packaging and shipping instructions shall be as per API 6D and procurement documentation. All valves 
shall be transported with ball in the fully open condition.      
       

9.6  On packages, following shall be marked legibly with suitable marking ink:     
   a) Order Number          
     
   b) Manufacturer’s Name         
     
  c) Valve size and rating          
     
  d) Tag Number           
     
  e) Serial Number   

      
      
10.0  SPARES AND ACCESSORIES          

       
10.1  Manufacturer shall furnish list of recommended spares and accessories for valves required during start-

up and commissioning.   
        
10.2  Manufacturer shall furnish list of recommended spares and accessories required for two years of normal 

operation and maintenance of valves.  
        
10.3  Manufacturer shall quote for spares and accessories as per Material Requisition.     
 
11.0  DOCUMENTATION          

  
11.1  At the time of bidding, Manufacturer shall submit the following documents:                                                               

                                 
 a)  Filled Data Sheet         

  
 b) General arrangement/assembly drawings showing all features and relative positions and sizes 

 of vents, drains, gear operator/ actuator, painting, coating and other external parts together 
 with overall dimension.          
         
c)  Sectional drawing showing major parts with reference numbers and material specification. In
  particular a blow up drawing of ball-seat assembly shall be furnished complying with the 
 requirement of clause 4.5 of this specification.      
    
d)  Reference list of similar ball valves manufactured and supplied in last five years indicating all 
 relevant details including project, year, client, location, size, rating, service etc.  
           
e)  Torque curves for the power actuated valves along with the break torque and maximum
 allowable stem torque. In addition, sizing criteria and torque calculations shall also be 
 submitted for power actuated valves.       
    
f)  Clause wise list of deviations from this specification, if any.    
    
g)  Descriptive technical catalogues of the manufacturer.     
    
h)  Installation, Operational and Maintenance Manual.      
   
i)  Copy of valid API 6D Certificate.        
   
j)  Details of support foot including dimensions and distance from valve centerline to bottom  of 
 support foot.           
  

 k) Quality Assurance Plan enclosed with this tender duly signed, stamped and accepted.  
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 IMPORTANT           
  

 The drawings to be submitted along with the bid shall be in total compliance with the requirement of 
technical specification and data sheets of the valves with no exception & deviation.  
  

11.2 With in two weeks of placement of order, the Manufacturer shall submit four copies of, but not limited to, 
the following drawings, documents and specifications for Purchaser’s approval:   
   
 a)  Detailed sectional drawings showing all parts with reference numbers and material
   specifications.         
    
 b) Assembly drawings with overall dimensions and features. Drawing shall also indicate 
  the number of turns of hand wheel (in case of gear operators) required for operating the
  valve from full open to full close position and the painting scheme. Complete  
  dimensional details of support foot (where applicable) shall be indicated in these  
  drawings.         
    
 c)  Welding, heat treatment and testing procedures.  

 
        

 d)  Details of corrosion resistant paint to be applied on the valves.    
   
Manufacturer of valves shall commence only after approval of the above documents. Once the approval 
has been given by Purchaser, any changes in design, material and method of manufacture shall be 
notified to Purchaser whose approval in writing of all changes shall be obtained before the valve is 
manufactured.            
      

11.3  CD containing all docs in 11.2 & 11.4 shall be submitted within 30 days from the approval date, 
Manufacturer shall submit to Purchaser one reproducible and six copies of the approved  drawings, 
documents and specifications as listed in clause 11.2 above.   

11.4  Prior to shipment, Manufacturer shall submit to Purchaser one reproducible and six copies of the 
following:            
  
      a) Test certificates as per clause 8.0 of this specification.     
     
            b) Manual for installation, erection, maintenance and operation instructions including a list of 
    recommended spares for the valves.        
  

11.5 All documents shall be in English language only.  
 
12.0 GUARANTEE           

  
12.1 Manufacturer shall guarantee that the material and machining of valves and fittings comply with the 

requirements in this specification and in the purchase order.     
  

12.2 Manufacturer is bound to replace or repair all valve parts which should result defective due to inadequate 
engineering or to the quality of materials and machining.      
     

12.3 If valve defect or malfunctioning cannot be eliminated, Manufacturer shall replace the valve without delay.
  

12.4 Any defect occurring during the period of Guarantee shall be attended to by making all necessary 
modifications and repair of defective parts free of charge to the Purchaser as per the relevant clause of 
the bid document.          
  

12.5 All expenses shall be to Manufacturer’s account. 
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1.0 INTRODUCTION  
 

The objective is to specify the role of Third Party Inspection Agency (TPIA) appointed by  
Supplier for supply items for carrying out inspection. 

 
The Supplier will appoint an independent approved Third Party Inspection Agency (TPIA) whose role shall 
be to witness, review and certify all quality related issues for supply of material. The TPIA shall ensure that 
all quality related requirements during manufacturing are strictly followed as per Owner/Owner’s 
representative specifications and approved documents. Owner shall appoint its TPIA for witness, review 
and certification of all the construction activities. 
 

2.0  SCOPE OF WORK 
 
2.1 Role of TPIA for supply items 
 

TPIA, as appointed by the Supplier from list to be provided, shall witness, review and certify all quality 
related activities for supply of material. The extent of TPIA involvement as a minimum is indicated in the 
various Quality Control Sheets attached with the tender document and shall be as per final approved 
QA/QC procedures or as per codes and standards, wherever applicable. 
 

2.2 Role of Owner / Owner’s representative for supply items 
 

For supply items, Owner / Owner’s Representative reserves the right to carryout independent inspection / 
audit of the plant during manufacturing. The extent of inspection shall be at the discretion of Owner I 
Owner’s Representative. All costs related to the same (excluding travel expenses) shall be borne by 
Supplier  
 

2.3  The various Hold points involvement as mentioned in various QC sheets are indicative minimum. 
However, actual involvement shall be decided by Owner/Owner’s Representative during review of 
documents, and Supplier shall be bound by the same. Supplier shall also submit the calibration certificates 
of all the equipment/instruments, which are part of manufacturing/Inspection & testing for TPIA review 
TPIA shall also be responsible to check /witness the necessary calibration of such equipment/Instruments 
during visit to supplier’s works. 
 

3.0 CO-ORDINATION FOR INSPECTION 
 

Supplier on award of the Contract/LOl shall submit the detailed procurement schedules within fifteen (15) 
days to Owner/Owner’s representative for their approval. The detail item wise Manufacturing schedule 
indicating dates and location of manufacturer works shall be submitted by the Supplier within One (1) 
week from the date of issue of their internal Indent /Purchase order to sub vendor.  
The Supplier shall inform in writing minimum One (1) week in advance to inform the Owner/Owner’s 
representative for Inspection Notice/Call. All coordination among Owner/Owner’s representative/TPIA and 
Supplier’s/ Vendor’s works shall be the responsibility of Supplier. In case the Supplier fails to honour its 
inspection calls/notice, supplier has to reimburse all costs incurred by the Owner/Owner’s representative 
at actual. 
 

4.0  INVOLVEMENT OF TPIA  
 
4.1 The Minimum requirements are indicated in the Quality Control Tables attached in tender document. 
 
4.2 Mechanical 
 

 All bought out items required for execution activities for mechanical supply should satisfy the following 
conditions:  
 
•  All materials shall be of standard quality and shall be procured from renowned sources / 

manufacturers approved by Owner/Owner’s representative. 
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•  All tests of the materials as specified by the relevant codes should be carried out by the supplier in 
an approved laboratory and the test reports should be duly authenticated by the laboratory and 
should be submitted to TPIA for his approval. If so desired by Owner/Owner’s representative, tests 
shall be conducted in his presence or in presence of his authorized nominee. 

 
•  Quality and acceptance of materials not covered under technical specifications shall be governed by 

relevant codes. 
 
•  The Supplier shall submit manufacturer’s test reports on quality and suitability of any material 

procured from them and their recommendations on storages/application/workmanship etc. for the 
intended use. Submission of manufacturer’s test reports does not restrict Owner/Owner’s 
representative from asking fresh test results from an approved laboratory of the actual materials 
supplied even from an approved manufacturer.  

 
•  The Supplier shall furnish the QAP for all supply items for approval. 
 

4.3 Instrumentation 
 

All bought out items for required execution activities for Instrumentation works should satisfy the following 
conditions:  
 
•  Supplier shall furnish the quality assurance procedure for field instruments and cables for review of 

Owner/Owner’s representative. 
 
•  QAP will commence at the instigation of the requisition and follows through to equipment 

acceptance, thereby ensuring total conformity to the specifications.  
 
• Type test certificates of similar equipment shall be provided. 
 
•  Owner/Owner’s Representative shall carryout the inspection of erection of the equipment and 

witness the testing and commissioning and approve the certificates.  
 
 
 
 
-----------------------------------X-----------------------------------------X------------------------------------------------- 
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1.0 SUBJECT 
 
 This Technical Specification covers the minimum requirements for the chromatographic analyzer to be 

installed in new natural gas metering stations. 
 
2.0 ENVIRONMENTAL CONDITIONS 
 
 All equipment shall be capable of continuous operation under the following conditions:  
 

•  Fluid Temperature   5°C to 40°C  
 
•  Air Temperature       5°C to 50°C 
 
•  Relative Humidity   10% to 100% condensing. 
 
All equipment and fittings shall be suitable for the following design parameters:  
 
•  Pipeline design pressure  98 Barg  
 
•  Fluid Temperature   -20°C to 65°C  
 

3.0 DEFINITIONS 
 

SHALL  This verbal form indicates requirements strictly to be followed in order to confirm to 
the standards and from which no deviation is permitted. 

 
SHOULD This verbal form indicates that among several possibilities one is particularly suitable 

without mentioning or excluding others or that a certain course of action is preferred 
but not necessarily required. 

 
MAY This verbal form indicates a course of action permissible within the limits of this 

standard. 
 
CAN This verbal form used for statements of possibility & capability, whether material, 

physical or casual. 
 
4.0 EQUIPMENT DESCRIPTION  

 
4.1 APPLICABLE STANDARDS  
 
 The design of the stations shall be in accordance with international standards and regulations. The 

applicable standards are: 
 
4.2.1  International Organization for Standardisation (ISO) Standards 
 

ISO 6568: Natural gas - Simple analysis by gas chromatography  
 
ISO 10715: Natural gas - Sampling guidelines  
 
ISO 10723: Natural Gas - Performance evaluation for on-line analytical systems 
 
ANSI/ASME B 16.5  Pipe Flanges & Flanged Fittings 
  
ANSI/ASME B 16.20  Metallic Gaskets for Pipe Flanges  
 
API 555  Process Analyzers  
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ASTM D1945  Standard Test Method for Analysis of Natural Gas by Gas Chromatography  
 
ASTM D2650  Standard Test Method for Chemical Composition of Gases by Mass Spectrometry  
 
ASTM D3588  Practice for Calculating Heat Value, Compressibility Factor, and Relative Density 

(Specific Gravity) of Gaseous Fuels  
 
ISO 6974  Natural Gas - Determination of composition with defined uncertainty by Gas 

Chromatograph 
  
ISO 6976  Natural Gas - Calculation of Calorific Values, Density and Relative Density, and 

Wobbe Index from Composition  
 
AGA Report No.8       Compressibility factors of Natural Gas and related Hydrocarbon gases  (API MPMS 

14.2)  
 
API MOMS 14.5         Calculation of Gross Heating Value, Relative Density and Compressibility factor for 

Natural Gas Mixtures from Compositional Analysis  
 
IEC 60079  Electrical Apparatus for Explosive Gas Atmospheres  
 
IEC 60529  Degrees of Protection Provided by Enclosures  
 

4.2.2 Gas Processors Association  
 
 GPA 2166-86 Obtaining Natural Gas Samples for Analysis Chromatography  
 
5.0 TECHNICAL SPECIFICATION FOR ON LINE GAS CHROMATOGRAPH 
  

The on line gas chromatograph shall be certified for custody transfer application from Nmi/PTB. 
 
5.1 These Online gas chromatograph systems shall comprise of following components: 
 

1. Sample conditioning system 
2. Analyzer  unit and Programmable  control unit  
3. Control room mounted Interface and display unit. 
4. Portable configurator 
5. Cables, cable glands, junction box, tubing, fitting etc. 
6. Calibration gas (with 03 years stability and traceability to NPL) cylinder and carrier gas cylinders 

 
Sample Conditioning System:  

 
It shall be provided to avoid all undesirable gas contamination including liquid, oil mist etc and to ensure 
that the gas sample is supplied at suitable pressure and temperature. It shall have fast loop wherever 
required. It should have a regulator with isolation valves and PSV for regulating the sample pressure & 
flow. The sample flow should be controlled by a needle valve and flow should be indicated through Rota 
meter. The  enclosure   for  this  unit  should have  heating  system so as  to  maintain minimum  
temperature of 30 deg C.  The sample conditioning system should be field mounted & adjacent to the 
sampling point of the pipeline.  

 
Analyzer Unit and Programmable control Unit  

 
The function  of  this  unit  will  be  to analyze the gas sample, do the calculation  of  Heating Value, 
Relative Density (specific gravity), Compressibility Factor  etc. and  provide  information  to interface / 
display unit. The technical details of   this unit are given  as under: 

 
i.  Type:  Continuous On-line Gas Chromatograph  
 
ii. No. of streams: single stream 
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iii.         a) Column: Micro pack / MEMS column with high resolution and low  carrier gas consumption 

       b) Column size (length / diameter): By vendor  
 

iv.  Detector: Thermal conductivity   
 
v.  Carrier gas: 

a)  Helium gas along with pressure regulators and Rota Meter flow-indication. The 
consumption of carrier gas should be as low as possible.  

b)  Flow rate: the minimum possible ( to be defined by bidder) 
 

vi Cycle time: Operator assignable (5 minutes max).  
 
vii. Analyser: 
 

a)   The design of Analyser should be based on solid-state electronics   with protection from 
industrial EMI /RFI Interference.  

b)  Inputs / Outputs: It should communicate digitally to interface / display unit to send  the  
analysis related information. 

c).  Analyzer & analyzer electronics should be supplied with prefabricated / installed tube 
connection etc., so that field tubing etc. to be done as minimum as possible at site for 
connection of sample line & carrier gas and calibration gas cylinders  

d)  Functions: Control of all analysis functions in a cycle from operation of sampling valves 
to detection of peaks and precise calculations for peak measurements, area integration 
and internal normalization. Average values of analysis and computed results for 8, 24 
hours shall be available automatically or on-demand. Also generation of gas analysis 
report (scheduled or on-demand) and average report (8, 24 hr. averages) for gas 
composition, calorific value and specific gravity. 

   
viii. Calibration: Automatic calibration with user selectable time intervals or manually on demand as & 

when required. To accurately determine the relative response factors with/without single 
component calibrations such as high purity methane. Vendor shall indicate the accuracy and 
repeatability of the measurement achieved by the calibration method adopted. Also during 
calibration period the stream composition data of previous analysis shall be used in Flow 
computer. Also if the calibration results are out of range then it shall be alarmed. The 
composition data during alarm condition shall be rejected and shall not be used for Flow 
computation. 

 
xi.  Calculations : The  Analyzer  should  have  the  facility  of  calculating  Real Net dry Heating 

Value, Real gross heating value, Real relative density, base compressibility  factor  at base 
pressure = 1.0332 kg/cm2 abs, base temperature=15.56 deg C as  per latest standard of  ISO-
6976/GPA2145-GPA2172 & optionally ASTM D3588 if available as standard with the GC. The 
tables used for these calculations should be user configurable. Initially the method table shall be 
configured with base pressure 1.0332 kg/cm2 abs and base temperature 15.56 Deg.C and the 
heating value shall be in Kcal/scm. Provision to change it to any other configuration as per site 
requirement to be kept without any further financial implication to GAIL. 

 
x.   The  analyzer  should  have  the  facility  for   remote communication  through GAIL’s SCADA / 

RTU system. 
 
xi. The  analyzer  should  be  supplied  with  a  calibration  gas  stand  equipped  with a  heating  

plate  so  as  to  ensure  that  calibration gas  cylinder  is  maintained  at  minimum  required    
temperature of 30 deg C.  Please note that GC system shall be installed in the Hazardous area. 
Bidder should ensure that the heating system comply the relevant standard requirement.  

 
xii.  The  analyzer  should  have  the  facility  for  storing at least last 480 analysis reports ( last 36 hrs 

continuous analysis)  and  should   have  the  facility  for  giving  the  average report  for last 24 
hours. 
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xiii. Diagnostics: Online automatic diagnostics for self checking of system integrity periodically for 
giving alarms.  

 
xiv. Area classification: IEC Zone 1 Gas Group IIA / II B Temp Class T3 
 
xv.  Type of enclosure / protection: Sample conditioning unit, analyzer, analyzer electronics sha11 be 

mounted in an enclosure certified as weather proof (NEMA-12) and explosion proof from 
statutory body. The field mounted equipments shall be suitable for ambient temperature 0-60 
degree Celsius and under a shed of suitable size and design, so that there should not be any 
direct environmental effect. 

  
COMMUNICATION INTERFACE / DISPLAY  UNIT:   

 
The  main  function  of  this  shall  be  to  access  all  the  gas  analysis  related  parameters   from  field 
analyzer  unit,  send  the  required O/P in Analog/Digital form  to  Flow Computers  and  provide  the 
display in control room for   the  composition   of  all  the components.  It should also provide the facility 
for calibration of analog outputs. It should have separate processor and memory boards, which should 
operate independent of analyzer. It can be configured to support various options selected by the user via 
keypad or configurator.  

 
i. Type: A Microprocessor based unit with alphanumeric I CRT display for input, output signals and 

analysis results and other parameters . 
 
ii.  Inputs / Outputs: 
 
a)         Operator inputs via keyboard and / or  configurator /laptop through serial port. 
 
b)  Potential free contact output for malfunction.  
 
c)  Four nos. 4 - 20 mA (isolated) output signals for driving 600 Ohms load resistance. Outputs will 

be used for: (and shall be user configurable):  
I Gross calorific value 
II.  Relative density (specific gravity) 
III.  Mole % CO2  
IV.  Mole % N2  

Each output should be user assignable.  
  

d)          RS 485/RS 232 C (Modbus) serial link for transmission of the following signals to GAIL SCADA: 
- Complete gas composition  
- Calorific value 
- Relative density (specific gravity) 
- Compressibility  factor 
 

e)  RS485/Rs-232C communication port with modbus protocols to communicate with Flow 
Computers of various make like Instromet, RMG, Daniel, Bristol Babcock, FMC, OMNI, PIETRO 
etc. installed in the same control room. 

 
f.)  It should communicate through GSM modem to other remotely installed number of flow 

computers having GSM modem for gas compositions. 
 
g)  It should communicate to GAIL SCADA through serial communication . 
 
h) Complete details and documentation with respect to protocol details with message structures, 

frame structures, synchronizing / timing signals, memory locations for data addressability and 
interface software driver details shall be furnished in order to successfully implement a serial & 
GSM link with the RTU (by owner).  
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iii. Interface:  
 

a)  Digital link with analyzer electronics in the field.  
b)  Also the communication between analyzer & control room mounted interface / display 

unit shall be either through OFC or copper cable. 
 

iv.   Printing :The  facility    for  printing  the  analysis  reports  on  user   defined  intervals  or  on  
demand   shall be provided. A  serial communication port (RS-232 C)    for  the  purpose  of  
connecting an external   serial  dot matrix  printer  shall be provided either in the communication 
interface unit or should be provided using a control room mounted Industrial PC. 

 
v. Mounting: All mounting accessories to be supplied by vendor.  
 
vi. All the analysis results shall be stored in the Field Unit / control room unit or and it should be 

retrieved through interface unit to portable configurator. The configurator should have provision 
to take print out of chromatograms, results etc.  

 
vii. Programmable control unit can be either part of the analyzer in the field or it can be part of the 

control room mounted interface / display unit.    
 

PORTABLE CONFIGURATOR: 
 

i.  The Portable configurator should have at least Pentium-4 processor, 10 GB hard disk, 128 MB 
internal RAM, serial port, CD Combo Drive, 15” LCD display. Other details are as under: 

 
a)  The portable configurator should provide the facility to store all the analysis results made in the 

past. They can be retrieved and printed out at any time. This PC will be used for following 
functions:  

 
i)  Any modification in the programs, which will be used by the analyzer.  
 
ii)  To Retrieve all data from the analyzer including the chromatogram and should  have  the  facility  

to  configure/ change user related data and should have diagnostic  features  to  face any trouble 
shootings.  

 
b)  Power Supply: 24 V DC. 
 
c)  All the software and operating system (Minimum Windows Vista/XP) shall be licensed in the 

name of GAIL (India) Limited. 
 

iii).  Cabling: Vendor to provide required interconnecting cables.  
 

The typical composition of Standard calibration gas to be supplied in two different cylinder of 2.13 
m3 capacity as per design basis. 

 
6.0 GENERAL COMMENTS FOR GAS CHROMATOGRAPH: 
 
6.1 The enclosure for sampling system, analyser & electronics shall be complete in all respects, 
 ready for quick installation at site. 
 
6.2 Each gas chromatograph shall complete the analysis of sample in a maximum time of 5 

minutes to a repeatability ±0.1% (±10 Kcal at 10,000 Kcal/SCM), based on ambient temperature 
at site between 0°C to 50°C. The computed GHV shall not exceed an uncertainty of ± 0.5%. 
The performance and repeatability of each analyser employed in the metering system must be 
third party/factory tested in an Environmental Test Chamber, from 0-50 deg. C for at least 24 
hours to verify repeatability data as a part of the inspection. Manufacturer shall provide a test 
certificate showing, 24-hour test data with calibration gas analysed live under flowing conditions 
for few GC as a sample along with the bid. Ambient temperatures will be included along with 
repeatability data 
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6.3 Vendor to note that the GC skid in field consisting of analyser field cabinet, sample conditioning 

system, calibration (3 years stability with traceability to NPL or equivalent) & carrier gas cylinder 
racks etc. shall be assembled together and mounted on a single steel structure by vendor. This 
skid shall be suitable for floor mounting in a rain/sun shed provided by the Vendor. 

 
6.4 Gas chromatograph shall be compact, rugged and of proven design to meet the specified 

needs of energy measurement for natural gas. 
 
6.5 Vendor to indicate the distance limitation, if any, for the communication cable. Cable shall be 

armoured. Vendor shall furnish complete specification of these cables and supply the same. 
 
6.6 All sample tubing and the tubing between the calibration & carrier gas cylinders and analyser 

shall be included in the scope of supply. The tubing shall be SS316. Vendor to indicate that the 
distance limitation, if any, for the sample tubing. 

 
6.7 Provision shall be made in the sample handling system for manual injection of grab sample in 

the analyzer. 
 
6.8 Vendor to include minimum two numbers of carrier gas(with 99.99% purity) cylinders for Gas 

Chromatograph with regulator mechanism and automatic switch over including pressure gauges 
on cylinder with 3 way valve for auto switching over of standby cylinder. Gas volume per 
cylinder is 7m3. The certificate for purity to be submitted from a reputed third party. 

 
6.9 The vendor shall supply two each pre-filled calibration gas cylinders (one for rich and other for 

semi rich gas) with regulator mechanism. A recognized laboratory must certify the calibration 
gas. The calibration gas specification must be approved by the purchaser prior to purchase. The 
calibration gas shall have a minimum certification accuracy of ±0.2% for components (mole%) 
greater than 10 % and ±0.5 % for components(mole%) between 1 % to 10% and ±1.0% for 
components (mole%) below 1%. The calibration shall be traceable to NPL or equivalent (the 
traceability certificate to be submitted) with 03 years stability. Mixer category shall be 
“PRIMARY”. Gas volume per cylinder is approx. 2.13 m3. 

 
6.10 Vendor to include 1½" full bore ball valve with flanged ends for probe connections at the tapping 

point. Probe retractor for removing the probe at the line-pressurized condition shall be included 
in scope of supply by vendor. 

 
6.11 Vendor to include for electrical tracing of the sample tubing, in case required for the optimal 

performance of the system for the given operating conditions. Electrical tracing, if required, shall 
be certified from statutory body for the given area classification and shall be included. 

 
6.12 Vendor shall note that there is no low-pressure process line to which the bypass loop can be 

connected and hence the same shall also be connected by vendor to the common atmosphere 
vent header to be supplied by vendor. 

 
6.13 Gas chromatograph shall be serially interfaced to all the Flow computers simultaneously for 

transfer of gas compositions etc. Vendor shall be totally responsible for this interface and the 
same shall be demonstrated by vendor during FAT. 

 
6.14 Vendor shall note that the test samples to be used during inspection for testing and calibration 

shall be certified for the concentration of the gas components and shall have traceability. 
Vendor shall furnish the certificate at the time of inspection. 

 
6.15 Vendor shall provide an interconnection diagram for all components from sample take off up to 

the analyser and also showing interconnection of analyser with programmer in control room. 
 
6.16 Material of construction shall be SS316 as a minimum for sampling system, isolation valves, 

instrument fittings, vent lines etc. and shall be included in scope of supply by vendor. All fittings 
shall be double compression type swagelock or equivalent. 
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6.17 Sample shall be returned to sample return header located in the analyser cabinet in the field. 

From sample header, sample shall be vented to atmosphere at a safe height. All 
interconnection, tubing/fittings /piping/ valves between analyser and return header shall be in 
vendor’s scope of supply. 

 
6.18 Vendor to note that separate cable entries shall be provided for power supply and signal cables 

in Gas Chromatograph system. All cable glands shall be weather proof and explosion proof to 
NEMA 4 and NEMA 7. Cable entries and cable gland sizes shall be in NPT standards. Vendor 
shall provide cable entry sizes and cable gland sizes as specified in the respective data sheet. 

 
6.19 All the electrical items of the gas chromatograph system in the field (sampling system, analyser, 

electronics, isolation transformer, power switches, flame proof Lighting, junction box, glands etc) 
shall be certified flame proof suitable for the specified hazardous area (IEC Zone-1, Gas Gr. IIA 
& IIB, Temperature T3) from statutory body such as Nmi, FM, CENELEC, UL, BASEEFA, PTB 
etc. and shall be suitable for ambient conditions as given else where. 

 
6.20 Vendor to mount the analyser, sampling system with explosion proof NEMA 7 enclosure which 

shall be weather proof to NEMA 4/IP 55 with suitable mounting arrangement for gas cylinders. 
6.21 Vendor to note that for analyser, programmer and accessories shall be powered from control 

panel, where at one point supply of 24 V DC will be given by owner. Further rectifier / 
transformer if required shall be provided by the vendor in their metering control panel. 

 
6.22 Vendor to ensure that Gas Chromatograph system shall not be damaged because of black outs 

/ brown outs. Vendor to indicate steps to be taken for fail safe operation under power failure. 
 
6.23 The application programs to be stored in RAM for 6 months battery backup and also for 

reloading without any external storage device. 
 
6.24 All controller software and firmware with licenses shall be in the name of GAIL INDIA LTD. The 

system shall be supplied with an undertaking from the vendor to upgrade all software and 
firmware to the latest version and to incorporate all algorithm corrections and changes in line 
with latest industry standards. Such upgrade shall be supplied and executed free of charge by 
the vendor for ten years from the date of supply of the system. 

 
6.25 Vendor to indicate time period between successive calibrations of analyser and time period for 

routine preventive maintenance. 
 
6.26 Vendor shall submit the certificate confirming that the natural gas analysis done by the on line 

GC confirms to ISO 6974-4 /IS 15130-4. 
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             GENERAL 
 
1.0 Scope 
 

             1.1.1  This specification, together with the data sheets attached herewith, describes the requirements for the 
design, manufacture, inspection and testing and supply of the complete Gas Detection System including 
all detectors, monitors, control panel duly wired and any other hardware as necessary, quality. for 
installation in Hydrocarbon Plant. The risk is from Hydrogen gas and/or Hydrogen sulfide. The intent of 
this specification is to show the minimum equipment required and establish a level of All the items 
required for proper operation of the complete system shall be furnished by the vendor, even though not 
specifically called for in this specification. 

 
1.1.2 The cabling between detectors and the panel shall be supplied and installed by Purchaser. Specification 

of all such cables shall be furnished by vendor along with the bid. 
 
1.1.3     The related standards referred to herein and mentioned below shall be of the latest editions prior to the 
             date of purchaser's enquiry:- 
 
             IEC-79             Electrical Apparatus for Explosive Gas Atmosphere. 
 
             IEC-529           Classification of degree of protection provided by Enclosures. 
 
             IEC-801           Electromagnetic compatibility for Industrial Process Measurement and Control Equipment. 

DIN-50049       Document on Material Testing 
 
IS-2147            Degree of protection provided by Enclosures for low voltage switch gears and control      
                         gears. 
 
IS-2146            Flame proof Enclosures of Electrical Apparatus 
 
BS EN-50054   Electrical Apparatus for the Detection and Measurement of Combustible Gases - General     
                         Requirements and Test Methods. 
 
BS EN-50057   Performance Requirements for Group II Apparatus Indicating upto 100% LEL. 
 
API RP-55        American Petroleum Institute Conducting oil and Gas Producing & Gas Processing Plant 
                         Operations Involving Hydrogen sulphide. 

 
             1.1.4     In the event of any conflict between this specification, related standards, codes etc. the vendor should 

refer the matter to the purchaser for clarification and only after obtaining the same, should proceed with 
the manufacture of the item in question. In case of conflict between standard specification and job 
specification, the latter shall prevail. 

 
1.2       Bids 
 
1.2.1    Information to be supplied with the Bid:- 

i) Specifications and detailed catalogue information for each instrument/accessory. 
 
ii) List of users for system and detectors with details of plants where installed. 
 
iii) Suggested front view of panel. 
 
iv) Make and model nos. of each type of instrument for each item. 
 
v) Ambient temperature limitations while system is in storage and installation. 
 
vi) Power consumption of total system. 
 
vii) Approximate time between successive sensor calibration. 
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1.2.2 Vendor shall quote spare parts for two years operation and commissioning along with offer. 
 
1.2.3     Vendor shall also quote unit price for addition/deletion of hydrocarbon/hydrogen sulfide gas detectors, 
             monitors/controllers etc. 
 
1.2.4     Vendor shall also provide man-day rates for site assistance. 
 
1.2.5     Vendor shall indicate clearly in his quotation the deviations, alternates and exceptions, if any, from this 
             specification. Vendor shall provide reasons for these deviations. 
 
1.2.6     All the units of measurement for various items in the vendor's specification sheets shall be the same as 
             those in purchaser's data sheets. 
 
1.2.7     All the material specifications for various parts in the vendor's specification sheets shall be to the same 
             standards as those in purchaser's data sheets. 
 
1.2.8     A copy of the certificate of intrinsic safety for field mounted instruments from statutory bodies like 
             BASEEFA, CENELEC, FM, PTB, CMRI etc. shall be submitted, wherever applicable. 
 
1.3       Drawings and Data 
 
1.3.1    Detailed drawings, data, catalogues and manuals required from the vendor are indicated by the purchaser 
            in vendor data requirement sheets. The required number of reproducible and prints should be dispatched 
            to the address mentioned, adhering to the time limits indicated. 
 
1.3.2 Vendor shall provide test certificates for all the tests indicated in para 4.0 of this specification. In addition,    
             vendor shall provide the 'Manufacturer's certificate of conformity to purchaser's specifications' as per    
            Clause2.2 of DIN-50049. 
 
2.0 DESIGN AND CONSTRUCTION 
 
2.1       The vendor's scope of supply shall include, but not limited to the following equipment, unless otherwise 
            specified in the data sheets :- 
 

a) Field mounted gas detectors. 
 
b) Monitors/Controllers for gas detectors. 

 
c) Portable purge calibrator(s) for the gas detection system 

. 
d) Portable gas detectors. 
 
e) Gas-detector panel (completely wired) housing the monitors, alarm-annunciator, switches and relays    
    etc. for carrying out the necessary monitoring and shutdown functions. 
 
f) Data logger for logging and report generation. 
 

             Other items not listed here, but required to make the system operational. 
 
2.2 Gas detection system shall be designed based on fail safe philosophy. 
 
2.3        Functional requirements of the system are defined in the job specifications. Vendor shall provide 

necessary hardware to achieve these requirements. Output contacts going out of panel shall be potential 
free SPDT contacts with 110 V dc 0.5 A / 230 V ac 5.0 A ratings. 
 

2.4        For shutdown functions, Bypass switch for hydrocarbon gas detection /hydrogen sulfide detection system 
shall be provided, whenever specified. Red light shall be provided on panel for each Bypass to indicate 
the bypass mode. 
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2.5        The design of electronic instruments shall be in compliance with the electromagnetic compatibility 
             requirements as per TEC-801 
 
2.6        Construction and performance of gas detection system shall be in general as per following applicable 
             standards :- 
 
             Hydrocarbon       : BS EN - 50054 and 50057 
 
             Hydrogen sulfide : API RP 55 
 
2.7        Gas Sensors (Hydrocarbon) 
 
2.7.1 Type               : Poison resistant Catalytic diffusion/ or infra-red type for combustible gas or vapours (Non 
                                     selective) as per job specifications. 
  
2.7.2     Construction : Flameproof, 316 SS Body with dust cover/weather protection for outdoor location. 

Sensor element shall be plug in type. Terminal box shall be provided for further cabling. 
Flying leads are not acceptable. Cable entry shall be 3/4" NPTF. Catalytic type detector 
shall incorporate a plug-in type sensor and stainless steel flame arrestor. 
 

2.7.3     Range          :  0-100% LEL 
 
2.8 Gas Sensors (Hydrogen sulphide): 
 
2.8.1     Type             : Solid state semiconductor/ electrochemical cell. 
 
2.8.2 Construction : Flameproof, 316 SS Body with stainless steel flame arrestor/dust cover/weather protection     
                                    for outdoor location. Sensor element shall be plug in type. Terminal box shall be provided    
                                    for further cabling. Flying leads are not acceptable. Cable entry shall be 3/4" NPTF. 
 
2.8.3     Range          :  0-100 ppm. 
 
2.9  Gas Monitors/Controllers : 
 
2.9.1    Type                   :  Solid state electronic, panel mounted plug in modular construction. 
 
2.9.2 No. of Channels : Maximum 16 sensors with common indicating meter. However single loop integrity    
                                         shall be maintained by on monitoring card per sensor. 
 
2.9.3     Power Supply    : As indicated in data sheet. Monitor/controller shall supply power to sensor. 
 
2.9.4     Range and Meter     0-100% LEL for Hydrocarbon 
 
             Calibration               0-100% ppm for Hydrogen sulfide. 
 
2.9.5 Indicator lights                 Power on  
 
             (Separate for each           30 % LEL or 20 ppm - alarm level high 
             channel)                           60% LEL or  50 ppm - alarm level very high  
                                                      Malfunction (Malfunction shall include short circuit, line Breaking, over range    
                                                     and earth fault). 
 
2.9.6     Other Features                 Dual adjustable set points for gas level alarm. 
 
             SPDT latching type relay contacts shall be provided for Following:- 
 

a) 30% LEL/20 ppm (each channel) - alarm level high 
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b) 60% LEL/50ppm (each channel) - alarm level very high 
 
c) Malfunction (common) 
 

             Common reset push button. Calibration/test switch to allow for sensor calibration without alarm outputs. 
 
2.10 Data logger 
 
2.10.1 Data logger shall be supplied complete with a dedicated printer and necessary software to: 
 

a) store and print out all analog data and alarms. 
b) generate reports like daily alarm report, faulty detector report, on-demand reports etc. 
c) Alarm and event printing. 
 

2.10.2   Type            : Microprocessor based, rack mounted and modular in construction. 
 
2.10.3   No. of channels  : As per detectors indicated in data sheets. Number of inputs to data logger per  

  Detector shall be; 
a) Analog input corresponding to LEL/ H2S level. 
b) High and High-High level. 
c) Gas monitor / controller fault alarm. 

             However, the number of inputs per Input module shall not exceed 16. 
 
2.10.4 Scan time                      :   100 m Sec. for alarm inputs. 500 m Sec. for analogue inputs. 
 
2.10.5   Printer                           :   Serial dot-Matrix printer to print out alarms and reports. 
  
2.10.6   Programming Terminal  :   One number to configure, programme modifications, reconfiguration, add/    
                                                       delete inputs, compile new reports etc. 
   
2.10.7   Diagnostic Alarms         :   LED indication on each I/O module and process. 
 
2.10.8   Software Features  

a) Data-acquisition, manipulation and print-out. 
 

b) Printing of alarm and events. 
 

c) Diagnostic softwares and print-out of diagnostic alarms. 
 

d) On-demand reports for high/ high-high/ fault alarms. 
 

e) Daily reports for high/ high-high/ fault alarms and Gas concentration levels. 
 

f)  Faulty detector report. 
 

2.11 Portable Calibrator 
 
2.11.1   Two portable purge calibrators (one for Hydrocarbon and one for H2S) each consisting of a volume bottle 
             containing a known gas/air mixture, a pressure regulator, a flexible hose and adapter cap (to fit the          
             sensing head) shall be supplied to enable calibration of the sensors in the field without dismantling them. 
 
2.11.2 Calibration range for all sensors will be 0-100% LEL/0-100 ppm for Hydrocarbon/ Hydrogen sulfide. 
 
2.11.3   Sufficient quantity of calibration gas shall be supplied to enable calibration of all sensing heads at least 
             twice. 
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2.12 Portable Gas Detectors 
 
2.12.1   The portable gas detectors shall be supplied complete with its controller, audio-visual alarm and shall be 
             suitable (preferably intrinsically safe) for use in hazardous area specified. Such units shall be certified by 
             BASEEFA, CENELEC, FM, PTB, CMRI etc. These units shall be supplied with rechargeable batteries 

and 240 V, 50 Hz ac battery charger. Sufficient number of battery charger/number of points per charge 
shall be provided based on quantity of such portable units. These units shall be supplied complete with 
its accessories like carrying case, maintenance kit, calibration kit etc. 

 
2.13 Gas Detection Panel 
 
2.13.1   The panel shall be designed to house the following instruments/accessories. 

i) Monitors/controllers for Hydrocarbon gas detectors. 
 
ii) Mointors/controllers for Hydrogen sulfide gas detectors. 
 
iii) Alarm annunciator 
 
iv) Semigraphic 
 
v) Relays/logic cards for shutdown/protection system. 
 
vi) Pushbuttons/Switches as required (including lamp test Pushbuttons) 
 
vii) Any other items which are not listed above but essential to make the system operational and to 
      meet requirements specified in job specification. 
 
Hydrogen sulfide gas monitors shall be segregated from Hydrocarbon gas monitors. The panel shall be 
provided with 5 % installed spare (minimum one number) for items like monitors/controllers, relays / 
logic cards etc. Alarm annunciator shall have 10% spare points. 
 

2.13.2 Panel Construction 
 
2.13.2.1 Panel Enclosure 

The panel shall be of free-standing, self-supporting cubicle type, fully enclosed construction and shall be 
formed out of cold rolled carbon steel plate of minimum thickness 3mm for front sheet and 2 mm for 
other sides and door. Panel shall be designed to allow for 10 percent expansion for future changes 
without involving any major modification in the system. When specified, the panel shall be matched with 
the other panels to be supplied by other vendors. 
 

             The plate shall be cut on squaring shear to ensure tight flush joints when butted together. All sharp edges 
and corners shall be rounded off to protect personnel. The final assembly shall be free of warps, buckles, 
dents or blemishes. In order to reduce the loading on the panel face, channel or equivalent support shall 
be run horizontally beneath the instrument cases/shelves to provide rear support. The finalised panel 
frame work shall be of sufficient strength to allow transportation and lifting by a crane, with all 
instrumentation installed, without causing bukling or deflection. Each panel section shall have four (4) 
removable lifting lugs at the top to facilitate handling. The enclosure shall have access by means of doors 
on the rear side. Hinges shall be formed in the enclosure to ensure that the doors fit tightly all around. 
Door latches shall be the flush-mounted, 3 point type with recessed chrometplated handles. An installed 
clearance will be maintained inside the panels to allow for door opening and access to equipment. The 
enclosure and its internal equipment arrangement shall be designed to provide adequate cooling of panel 
instrumentation by natural convection alone. Louvers shall be provided on the enclosure for air circulation 
purposes. Panel may be of welded or bolted construction. In case of bolted construction, it must be 
ensured that bolt-heads don't project out of panel. In addition, all bolted joints must be properly tightened 
and locked to ensure a sturdy panel construction. 

 
 
2.13.2.2 Welding 
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All sheet and structural steel shall be vapour degreased after shearing, cutting, and forming prior to 
welding. In case of panel with welded construction, welds shall be continuous on the pieces being joined; 
spot welding is not acceptable. 
Proper precautions shall be taken to prevent material warpage during the welding process. All welded 
surfaces shall be throughly brushed, chipped and ground to provide a clean, smooth surface. 
 

2.13.2.3 Painting 
 

The entire steel structure is to be sandblasted, phosphatized and painted with two coats of sealing primer 
and surface finish. The final finish shall be three coats of non-glossy paint, colour as specified in Job 
Data Sheets. The fabricator shall supply separately one (1) litre of paint, for touch work on installation. 
 

2.13.2.4 Cutouts 
 

Panel cutout sizes, instrument supports and panel reinforcements shall be strictly in accordance with the 
instrument manufacturer's recommendations. Cutouts shall not be made with flame producing devices 
 

2.13.2.5 Equipment Mounting 
 
             Gas Monitors/Controllers: 
 

The front of panel mounted Gas Monitors/Controllers shall be installed in mating cases or mounting 
trays as recommended and supplied by the manufacturer for panel mounting. All wiring to these 
controllers shall be terminated on terminal blocks and/or multi-pin connectors provided as an integral 
part of the case. Routine calibration adjustments shall be accerssible from the front of the panel, without 
having to remove any wiring or causing loss of the instrument function. In addition, total removal of the 
instrument and replacement with a spare shall be possible from the front of the panel. 
 

2.13.2.6 Auxiliary Equipment: 
 

All rear of panel equipment (terminal blocks, auxiliary relays or solid state logic cards etc.) shall be 
physically located off the exterior walls of the panel by means of suitable mounting brackets/plates 
welded to the wall prior to finishing the painting. Drilling and tapping on side walls of the enclosure for 
mounting internal equipment is prohibited. The auxiliary equipment shall be located and arranged for 
easy access for calibration and maintenance. It shall not be necessary to remove any item in order to 
gain access to check or remove any other item. All cable runs shall be grouped, routed and secured to 
provide a neat appearance and prevent interference 
with the operation and maintenance of auxiliary equipment. Auxiliary relays, if used, shall be plug-in, 
enclosed type. 
 

2.13.2.7 Electrical Construction 
 
             Code Compliance 
 

The installed electrical equipment component parts and associated wiring in the panel shall be in 
accordance with the practices outlined in the National Electric Code, latest edition, for non-hazardous 
area. Panel Wiring: 
 
The vendor shall supply all wire required for panel internal wiring. Interconnecting wires shall be standard 
copper conductor, with 600 volt rated fire retardant PVC insulation. Minimum size shall be 1.0 mm2 
except for power wiring which shall be 1.5 mm2. The size and type of wires shall be confirmed by vendor. 
Each wire shall be distinctly colour coded or tagged at both ends with full ring type labels, colour 
coding/tagging corresponding to that used on panel schematic drawings. The panel shall be designed for 
field wiring entry from the bottom. Vendor shall provide removable gland plate for this purpose. 
 

2.13.2.8 Terminals 
 

No more than two (2) wires shall be installed on same terminal of any electrical device. Terminal blocks 
shall be of heavy duty nylon, 600 volt rated and break resistant. Terminal strips shall be spring loaded, 
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screw locked, stacking type with all terminals clearly labelled. Terminal strips shall be mounted on 
suitable anodised metallic stand off. A minimum of 10% spare shall be provided. 
 

2.13.2.9 Grounding 
 

A separate signal ground shall be provided for circuit ground of instruments, drain wires of signal cable 
shields etc. All gas detector circuits shall be grounded as per manufacturer's recommendations and good 
engineering practice. For signal ground a grounding bus bar 25 mm wide x 6 mm thick of copper material 
(insulated from panel structure) shall be provided, which shall run the entire panel length near floor level. 
The bus bar shall be provided with grounding terminals at either end. Terminals shall be compression 
type suitable for 4/0 AWG copper ground cable. 

 
All instrument cases and housing capable of carrying current shall be grounded to panel structure. 
The panel structure shall be provided with earthing lugs for eventual connection to electrical safety earth. 
 

2.13.2.10 Power Supply and Distribution 
 

The main power supply feeder to the panel shall be protected by a suitably sized circuit breaker with 
manual trip lever. The breaker shall be housed in a suitable surface-mount enclosure. 
 
Power distribution to controllers and associated group of auxiliary relay or solid state logic circuits shall 
be via fused terminals. 
 

2.13.2.11 Lighting 
 

Internal lighting shall be installed within the panel to provide adequate lighting for maintenance of 
equipment. The location of lighting fixtures must not interfere with doors or other equipment which must 
be accessible and space shall be maintained for bulb replacement. A control switch in a suitable surface-
mount enclosure shall be provided for lighting the inside of the panel near the door. 
 
The power supply shall be protected by a suitably sized fuse. The vendor shall maintain separation in his 
panel design between the ac circuit wiring and all other dc circuits. 
 

2.13.3 Alarm Annunciator 
 
2.13.3.1 Alarm annunciator shall be provided at top of panel to display group alarms, shutdown alarms etc. as    
              indicated in job specification. In addition following system alarms shall be provided :- 

- Malfunction in Hydrocarbon gas detection system. 
- Malfunction in Hydrogen sulfide gas detection system. 
 

2.13.3.2 Alarm annunciator shall be solid state electronic type provided with single input type logic module and 
solid state audio alarm unit. It shall be provided with first out type sequence (ISA F3A) with function test, 
acknowledge and reset push buttons. Each window shall be of 75 mm x 50 mm size and provided with 
two lamps. Lamps shall be removable from panel front. 

 
2.13.3.3 No alarm/ shutdown contacts shall be derived from alarm annunciator unit. 
 
2.14 Interface with Distributed Control System (DCS) 
 
2.14.1   Unless otherwise specified, isolated hardwired contacts/ analogue signal shall be provided from each 
             monitor/ controller for purchaser's distributed control system. Contact multiplication, if required, shall be 
             carried out using electromagnetic relays. 
 
2.14.2   Whenever serial interfacing is specified in the job specifications, the gas detection system shall provide 
             serial RS232C output with 'MODBUS' protocol. 
 
3.0        NAMEPLATE 
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Name plates shall be constructed of black laminated plastic plates with engraved lettering and securely 
fastened with 316 SS screws. One screw hole for each name plate shall be elongated to provide for 
expansion and contraction of the name plate. 
The name plates shall be mounted below the controllers, identifying the location of their respective 
sensors. If a multi channel controller is used, each sensor shall be tagged on the name plate using the 
corresponding point number. 
Front panel-mounted control switches shall also be tagged. Name plates shall be located directly below 
the corresponding switch with the size and lettering proportional to the front panel mounting dimensions 
of the device. 
All front panel-mounted instruments shall also be identified with a metal or plastic name plate attached to 
the rear of the device and easily visible from the rear of the panel. Tagging for these name plates shall be 
identical to that used in the panel front. All rear panel auxiliary equipment shall be similarly identified. The 
tagging for this equipment shall correspond to that used on the applicable schematic diagrams. 
 

4.0        INSPECTION AND TESTING 
 
4.1        Unless otherwise mentioned, purchaser reserves the right to test and inspect the equipment and its 
             workmanship at the vendor's works. 
 
4.2        The panel shall be completely tested at the vendor's shop, prior to shipment. The vendor shall notify to 
             the purchaser one month in advance when the panel will be completed ready for inspection and testing. 
             Vendor shall submit the following test certificates and test reports for purchaser's review:- 
 

a) Material test certificate with detailed chemical analysis (MIL certificate). 
 
b)   Performance test report of the gas detection system. 
 
c)   Calibration report of all gas sensors. 
 
d)   Certificate from a statutory body for Intrinsic safety/flame proof and weather proof enclosures. 
 
e) Manufacturer's certificate of conformity to purchaser's specifications as per clause 2.2 of    
      DIN 50049. 
 
Sufficient time, ample space and necessary assistance shall be provided by the vendor to assure that 
inspection and witnessing of all testing may be performed to the satisfaction of the purchaser. 
 

4.3        Witness Inspection 
 
4.3.1 Testing shall consist of but not limited to, the following::- 
 

1) Checking of all power wiring for continuity. 
 
2) Checking of all control wiring for continuity and polarity. 
 
3) Calibration and testing of all gas sensors. Each sensor/detector shall be tested by activating it 
    with the sample it will be monitoring in order to ensure that the sensor is operational. Shutdown 
    and alarm functions shall be simulated and checked as per the logic. 
 
4) Functional checking of all sensors in conjunction with controllers, data loggers and alarm annunciator 
. 
5) Review of all certificates and test reports as indicated in para 4.2 of this specification. In the event of     
    not witnessed by purchaser, the tests shall anyway be completed be completed by the vendor and     
    documents for same submitted for scrutiny. Waiver by the purchaser of its right to witness tests and/or   
    final inspection shall in no way relieve the vendor of his warranty. 
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5.0 SHIPPING 
 
5.1       After initial acceptance of the panel at the vendor's shop by the purchaser, the sensors and all panel 
            components which the vendor considers liable to be damaged during shipment or storage, shall be 

packaged for separate shipment. If instruments are removed from the panel, they and their connections 
shall be suitably tagged to ensure simple re-installation at the job site. Each instrument shall be sealed in 

            plastic bags containing moisture absorbing desicant. 
 
5.2 Spare parts shall be packaged separately and clearly marked as "Spare Parts". 
 
6.0       REJECTION 
 
6.1       Vendor shall make his offer in detail, with respect to every item of the purchaser's specification. Any 
            offer not conforming to this shall be summarily rejected. 
 
 
 
 
----------------------------x-----------------------------------------------------x---------------------------------------------------- 
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Flow computer shall have the facility to enter manually point calibration curve, storing the same & computing actual flow in relation to error curve.

When analog inputs to the flow computer go beyond HI/LO limit, the default values shall be taken automatically for calculation

Vol. & energy flowrate, vol. & energy running total for the current day and last day, cumulative vol. & energy, sp. Gravity, caloritc value, N2, CO2. C1 C2, C3 & C4 
component shall be available at SCADA from flow computer through serial link. 

º Vendor to furnish

Vendor must indicate power consumption for the system

Keypad shall be provided for prevention of unauthorised data entry in flow computer

Flow computer shall have the capability to detect loop default.

Engineering Units

Memory Type

Standards

Calculation Accuracy

A/D & D/A converter

AGA 3, AGA 10, ISO 12213, AGA 8

Vol. flow rate :sm3/hr, Mass flow rate :kg/hr, Pressure :kg/cm2g, 
Temp.: deg. Celsius, Energy : kcal

Non volatile

At least 16 bit resoloution

0

Barriers Active barrier for each input

Rev.

NOTES:-

11-0282D-02-03-03-004

At the time of approval of DS, Supplier shall furnish DS with catalogues

Flow computer shall have the facility to enter manually the gas composition & direct connectivity with on-line gas chromatograph.

Scan Processing Time

Battery Backup

a) Alphanumeric LCD with 5 lines

Min. 72 hrs.

Elaborate & sufficient on-line diagnostics to ascertain accurate 
& proper functioning of flow computerDiagnostics

Display Type

b) LED display for user definable parameters

"+/-"0.01% of full scale

Display Capability

Uncompensated & Compensated vol. flow rate, integrated volumes & mass, mass flow rate, density/sp. Gravity, 
pressure, temperature, energy, datya entry, error codes, selected parameter codes
, alarms(process & systems) including diagnostic messages, engg.

a) Volume flow rate at standard, normal or operator specified base conditions.

b) Integrated corrected volume

DOCUMENT NO.

a) Max. 1 sec. for interval b/w computer readings of process variables

b) Max. 1 sec. for interval b/w each cycle of computation of instataneous
 flow rate & totalised flow

SHEET 1 of 1

FLOW COMPUTER

Any two of the following at a time as a min:

d) Energy flow rate & integrated energy

e) Linearisation of temp. input

f) Generation of standard and user defined reports at recorder

c) Mass flow rate & integrated mass

General PurposeEnclosure

Tag Number

Type

Model No.

Mounting

º

Power Supply

Computational Capability

Input

As indicated in technical Specification.

4-20 mA, As per P & ID requirements

Signals form gas chromatograph through RS 485 protocol

Output

Softwire Signal

Hardwire Signal

a) Isolated 4-20 mA signal for corrected flow rate, uncorrected flow rate, line pressure, line temperature, energy rate 
etc. 

b) Multi function alarm (digital signal)

Microprocessor Based

Front Desk / Panel Mounting

CLIENT: GAIL India Limited

QUANTITY:             AS PER P&ID

USM BASED METERING SKID FOR 
GAIL-GSPL TERMINAL DAHEJ

º
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CLIENT:

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

NOTES :
1

2

3

4

5

6

Rev.

0

 - Pre-amplifier

PIGGABLE / NON-PIGGABLE

ZONE-1,GR.IIA & IIB, T3

*

*

Non piggable

Area Classification-IEC

Make and Model No. – US Meter

±0.3% OF READING (for Qt<Qi< Qmax.)

±0.1% for qt<qi<qmax & 
±0.2% for qmin<qi<qt 

Pre-amplifier

Transmitter

Mounting

Repeatability

Type – 2 wire / 3 wire

Pre - amplifier location 

*

METER MOUNTED

As per pipe specs * 

*

Unidirectional

REQUIRED

Flanged / 12" & # 600 

Flanged / 125 AARH 

*

Cable Entry *

Refer P&IDFlow Range

Weather Proof IP-65Enclosure

DATA SHEET OF ULTRASONIC FLOWMETER

SHEET 1 of 1

USM BASED METERING SKID
FOR GAIL-GSPL TERMINAL DAHEJ

MULTIPATH (Minimum 4 path)

METER MOUNTED

REQUIRED
REQUIRED

*

*

*

Custody Transfer With Check & Pay Facility

REQUIRED

*

11-0282D-01-11-02-003

DOCUMENT NO.

REQUIRED

REQUIRED-1/2" NPT

Refer P&ID

*

*

QUANTITY:                As per P&ID

Type

Tag Number

Line Number

Line size & Schedule

Service

METER

End Connections:Size & Rating 

Facing & finish

Pulses / m3

Material - Body

Material - End Connection

Bi-directional /Unidirectional 

Radiography/Charpy test

Overall uncertainty (including lab)

Intrinsically Safe| Ex-proof  FLAME PROOF

FROM TRANSMITTER | *

 WP TO IP65/NEMA-4

Power Supply   ¦ Cable Entry 

Enclosure

WP TO IP65/NEMA-4

FLAME PROOF

Power Supply   ¦ Cable Entry

Output

* | *

FREQUENCY & RS422/ 485

Enclosure

REQUIRED

Press. Tap on Meter Body

Natural Gas

Cold insulation

Pressure - Oper.   ¦ Max.

Oper. S.G. ¦ Oper. Visc. mPa/s(cP)

System Pressure Drop

a) On Meter (Jacket type)

b) On Meter tube (Up & down stream)

c) Thermo-well & Impulse tubing

SERVICE 

Meter runs (Up & Down stream)
Flow Conditioner/ Profiler

Retractable probes

Fluid & State

Compressibility factor

Gas Density kg/m3 ¦ Mol.Wt.

Flow - Normal

UNITS: Gas Flow -> MMSCMD, Pressure ->kg/cm2g,  Temperature-°C ,Length -> mm

GENERAL

Temp. °C - Min ¦ Operating¦ Design

Intrinsically Safe| Ex-proof

Refer P&ID

Refer P&ID

Refer P&ID

REQUIRED

OPTIONS 

Flow - Min                 ¦ Max

Refer P&ID

:          * TO BE FURNISHED BY VENDOR .

*

*

 - Transmitter

CP/CV

TOTAL SULFUR| H2S

*

GAIL India Limited

10 ND between flow conditioner and the meter and 5ND downstream of  meter shall be supplied by the meter manufacturer and used during wet calibration.

Number of paths to be confirmed by vendor confirming to the performance specifications.

Vendor to submit certificate, confirming the model suitable for Custody Transfer from the certifying body, mentioned elsewhere

 Vendor to confirm the meter size. Also furnish sizing calculation for the given process conditions.

Maximum permitted velocity through USM is 20 meters/ sec.

A qualified flow Profiler/ conditioner and upstream and down stream pipe runs shall be supplied and used during wet  calibration. 
( 7 points calibration before adjustment, 2 point verification after adjustment)
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CLIENT:

1

2

3

4

5

6

7

8

9

10 17

11 18

12 19

13 a) b)

14 c) d)

e) f)

15 g)

16

1)

2)

GAIL India Limited
QUANTITY:   AS PER P&ID

 USM BASED METERING SKID FOR 
GAIL-GSPL TERMINAL DAHEJ

*

Other Material

Capillary Material *

Local

Enclosure

White with black inscription

SS 316

Armour Flexible Material *

Capillary Length *

Type Direct

Flushing/filling connection with

Over range protection

Blow out protection

OP.

NOTES:- * Vendor to furnish

Process data shall be as per Design Basis & P&ID.

11-0282D-01-11-02-002

DOCUMENT NO.

SHEET 1 OF 1 

PRESSURE GAUGE

At the time of approval of DS, supplier shall furnish DS with catalogues

Rev.

0

RANGETAG NO.

SS 316 / AluminiumElement Material

MicropointerZero Adjustment

1/2" NPT(M)

Diaphagram Seat

DES. MAX.

Colour

Rigid

OP.
SERVICE

Mounting

Dial Size 150 mm

S.NO.

SS 316 / Aluminium

Window Material Shatterproof glass

Case Material

Socket Material

Wetted Parts Material

Refer P&ID

130 % of FSD

Yes

Two valve manifold

*

Refer P&ID

*

Refer P&ID

Process Connection

Solid front

Size & rating

Vaccum protection

Scrubber

Gauge Saver

Facing & finish

Liquid filled casing

Options

e,f,g

Syphon

PRESSURE TEMPERATURE

DES.

Yes

OPTIONS

Bezel Ring Beyonnet type SS 316

Pressure Element

SS 316 / Aluminium

Bourdon

WP to IP 65 as per IEC 60529/IS 2147

Natural gas

Accuracy "+/-" 1% of FSD

Connection

Connection location

MAX.

Type

Bottom

Movement
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CLIENT:

1 17

2 18

3 19

4

5

6

7 20

8

9 21

10 21

11 22

10 23

12 24

25

26

27

13 a)

b)

14 c)

15

16

U

T

1)

2)

3)

Liquid Filled

THERMOWELL

Construction

Yes

Process Connection

Thermowell Dwg.

1/2" NPT(F)

(*)

Bulb Material

TAG NO.

SAMA class

Lagging Extension

Bulb Union Threaded to 1/2" NPT(M)

RATING, FACING,
FINISH

FLANGE

NOTES:- º Vendor to furnish

Bulb Type Adjustable Union

(*)

Stem Diameter

Case

Filled System (*)

Required Drilled bar stock upto immersion length 
500mm, otherwise fabricated

Over Range protection

0

V

Compensation

Size

UMIN. NOR

65

Extension Type

Bulb diameter

Type  Filled

RequiredWell

Rigid

To suit thermowell

Zero adj. screw

WP to IP 65 as per IEC 60529/IS 13947Enclosure

BIMETAL

Stem

Type (*)

Material

Dial Size

Accuracy

Cast Aluminium

Window Material Shatter proof glass

Case Material

White with black inscription

Mounting

"+/-" 1% of FSD

BottomConn. Location

150 mm

Local

Colour

Options

11-0282D-01-11-02-002

DOCUMENT NO.

Element length shal be suitable for thermowell.

U-length shall be selected in such a way that the thermowell tip shall be preferably at the centre of 
pipe to sense the temperature accurately.

At the time of approval of DS, supplier shall furnish datasheet with catalogues.

TEMPERATURE GAUGE

(*)

LINE NO. / VESSEL NO.
/ PIPING CLASS

Immersion length

WP to IP 65 as per IEC 60529
/IS 2147

(*)

(*)

Material SS 316 / Aluminium

(*)

Capillary Material

(*)

(*)

Options

(*)

MAX

SS 316

Armour flexible

Armour Material

Capillary Length

Over Range protection

Gauge Connection

(*)

Refer P&ID

As per piping
specification

MATERIAL
S.NO.

TEMP.
RANGE

WELL DIM.

SHEET 1 OF 1 

Rev.

0

GAIL India Limited
QUANTITY:   AS PER P&ID

T

As per piping
specification

USM BASED METERING SKID FOR 
GAIL-GSPL TERMINAL DAHEJ

OPTIONS
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1

2

3

4

5

6

7

8

9 20

10 21

11 22

12 23

13 24

14 25

15 26

16 a)

17 b)

18 c)

d)

19 27

1)

2)

3)

4)

Model

Natural Gas

TEMPERATURE RANGE

Refer P&ID

OptionsDiaphagram

Refer P&ID

Refer P&ID

Size & Rating

Facing & finish

(*)

(*)

USM BASED METERING SKID FOR 
GAIL-GSPL TERMINAL DAHEJ

Capillary Material

Other Material

Process Connection

(*)

(*)Transmission & Indication

2 Wire, Electronic smart transmitter with 
HART protocol of latest version

Mfr. Std.

GAIL India Limited
QUANTITY: AS PER P&ID
CLIENT:

1/2" NPT (F) thru flange adapter with plug.

NOTES:-

Rev.

SERVICE

PRESSURE TRANSMITTERS 011-0282D-01-11-02-002

DOCUMENT NO.

SHEET 1 OF 1 

Accuracy

Mounting

1/2 " NPT(F) with SS plug

Repeatability

"+/-" 0.04% of span (Note 1)

RTD Head

IEC Zone 1, Gr. II A/IIB, Temp. class T3

Cable Entry

WP to IP 65 as per IEC 60529

Yes

Load Driving Capability

40:1 or better

MISCELLANEOUS

Body Rating

Adapter "O" ring

MEASURING UNIT

Zero & span adjustment Continuously adjustable externally,
non interactive type

Armour Flexible

(*)

Capillary Length

Armour flexible material

Function

Elec. Area Class.

Type

Power Supply

Intrinsically Safe

Enclosure

Case

Mounting Accessories suitable for 2" NB pipe :-  Yes

Air Filler Regulator

(*)

SS 316 L

4-20mA DC

Silicone Oil

Zero Suppression &
Elevation 100% of span

PTFE

24 V DC

S.NO. OPTIONSTAG NO.
OP. SET

Fill Fluid

DES. SPAN

PRESSURE

Element Materials

Element

Service

Process Connection Location

Diaphagram Seat

Transmitter Output

Natural Gas

Body Materials

Wetted Parts Material

Process Connection

DES.MAX.

3 Valve manifold:-  Yes

(*)

600 ohms at 24 V DC (*)

Over Range Protection Yes

Bottom

Intrinsically safe output meter :-  Yes (LCD in Engg. Unit)SS 316/Aluminium

(*)

MAX.OP.

a),c),d)

At the time of approval of DS, Supplier shall furnish DS with catalogues

º Vendor to furnish

Accuracy includes the combined effect of repeatability, linearity, hysterisis etc.

Operating principle of transmitters shall be capacitance / peizo resistance

Process data shall be as per Design Basis & P&ID.
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CLIENT:

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

a)

b)

18

19

20

1)

2)

3)

Body Material SS-316 / Aluminium

"+/-" 0.1% of FSD

As per DIN 43760

*

Model

Quantity

TEMPERATURE TRANSMITTERS

DOCUMENT NO.

11-0282D-01-11-02-006

(*) Vendor to furnish.

Process data shall be as per Design Basis & P&ID.

Rev.

2 Wire, Electronic smart transmitter with 
HART protocol of latest version

Transmission & Indication

USM BASED METERING SKID FOR 
GAIL-GSPL TERMINAL DAHEJGAIL India Limited

QUANTITY: AS PER P&ID

Function

Type

Yes

Mount. Acc. For 2" pipe

RANGE
TEMP.

Case

Mounting

1/2 " NPT(F) with SS plug

24 V DC

WP to IP 65 as per IEC 60529 / IS 2147

IEC Zone 1, Gr. II A/IIB, Temp. class T3

RTD Head

Mfr. Std.

Elec. Area Class.

Enclosure

Intrinsically Safe

Power Supply

Cable Entry

Accuracy

Self Diagnostic Facility

Cold Junction Compensation

Transmitter Output

Load Capability

Sensor Element

Calibration

Options

SERVICE

Yes (In engg. Unit)

Yes

*

Intrinsically safe output meter (LCD)

OPTIONSTAG NO.

a,bNatural Gas

*

As Per P&ID

S.NO.
NOR. MAX. DES.

600 Ω at 24 V DC

4-20mA DC

*

Yes

SHEET 1 OF 1 

At the time of approval of DS, Supplier shall furnish DS with catalogues.

NOTES:-

0

Bidder shall supply Dual Chamber configuration type TT.
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1 12

2 13

3 14

4

5 15

6 16

7 17

8 18

20

21

9

10

11

1)

2)

3)

4) At the time of approval of DS, Supplier shall furnish DS with catalogues

(*) Vendor to furnish

Element length shall be suitable for thermowell.

Thermowell immersion length shall be selected in such a way that tip of thermowell shall preferably be at the
 centre of pipe to sense temperature properly.

Process data shall be as per Design Basis & P&ID.

OPTIONS

TEMP.

RATING, 
FACING,
FINISH

FLANGE

As per piping
specification

As per piping
specification

LINE NO. / VESSEL NO.
/ PIPING CLASS

150 mma) Extra nipple 
extents

b)

Nipple & Union Material

Head Cover Type

Thermowell Dwg Silicone Oil

Options (*)

MAX. T

Construction

Refer P&ID

Inst. Connection

Process Connection

NOTES:-

1/2" NPT

Two

WP to IP 65 as per IEC 60529
/IS 2147

SS 316

Drilled bar stock upto imme-
rsion length 500 mm, 
otherwise fabricated

1/2" NPT

Enclosure Type

THERMOWELLAs per DIN 43760

SS 316

MEASURING UNIT

TAG NO.
NOR.

8 mm

(*)

SS 316

O.D.

Sheath

Material

100 Ω

Leads Hermatically Sealed

Resistance at 0 deg. Celsius

Material

Cable Entry

No. of Entries

Assembly As per P&ID

4 Wire RTD Class A type

Duplex

Element

No. of Elements

Element Material

Calibration

No. of Wires

011-0282D-01-11-02-002

DOCUMENT NO.

(*)

MATERIAL

Four Wires

S.NO.

c)

Screw Cap of Die Cast Aluminium with SS chain

Rev.

RESISTANCE TEMPERATURE DETECTORS

HEAD

DES.

WELL DIM.

U

SHEET 1 OF 1 

GAIL India LimitedCLIENT:

QUANTITY: AS PER P&ID

USM BASED METERING SKID FOR 
GAIL-GSPL TERMINAL DAHEJ
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1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

 - 30 to +70˚C

CLIENT: GAIL INDIA LIMITED
QUANTITY:             AS PER P&ID

 USM BASED METERING SKID FOR 
GAIL-GSPL TERMINAL DAHEJ

General Specifications

Standard

Voltage range : 5 to 32V DC

Correct opeartion of the Wireless Multi Modem in communication mode is not guaranteed if input 
voltage falls below 5V.

LED Indicators

Overvoltage and Undervoltage

Voltage Range

TD, RD, CD, LS, TR and PWR

Dual Band Extended GSM 900 MHz Class 4 (2W) and GSM 1800/1900 MHz Class 1 (1W)

Interface

GPRS

GSM Housing

Isolator

Data

CE Mark
EMC: FCC Part 2, 15, 22, 24, EN 55022 & EN 55024
Safety: UL 60950, EN 60950

The device is permanently powered ( when connected to the power supply).

Certifications

Power Requirements

 Connectors & Fasteners

Operating Temperatures

Antenna Connection type : SMA jack
Serial Connector : 15-pin RS232 SUB D female (DE 15S)
Pins: RS232 link, audio link, BOOT, RESET
Power Connector: 2.5mm miniature power jack
SIM receptacle:   (standard)

Switching the GSM modem on/off

5 V to 32VDC ; 400mA average @ 5V, 1A Peak @ 5 V

0

Rev.

NOTES:-

11-0282D-01-11-02-002

DOCUMENT NO.

SHEET 1 of 1

DATA SHEET FOR MODEM

Electrical Characteristics

º Vendor to furnish

Power Supply External DC power supply with Battery back up for 30 no sun days required.

Serial Interface RS232. V.24/V.28 Autobauding function.AT command setbased on V.25ter and GSM 07.05 
& 07.07.
Asynchronous 2400, 4800, 9600 and 14400 bps.
Data Transparent and Non Transparent modes.
In Non Transparent Mode only: 300, 1200/75 baud rates are available.
Mode 3.1 KHz (PSTN) AND V110 (ISDN).

Ex proof Gas group IIA  IIB, IP 66 housing.

Isolator is required for preveanting electronic devices from lightning , Faculty Ground Loops etc.

 Class 10. Coding Schemes: CS1 to CS4.

Housing & Other Accessorires
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CLIENT GAIL
QUANTITY Refer P&ID

Process Fluid NG/ R-LNG ANSI Rating

Design Temperature ( -29 to 60 deg C) Design Pressure

Design Standard API 6D Piping Class

Size, mm (inch) 

Body Type

Connection Type B.W. Standard

Pup piece length
250 mm

Locking Device Reqd Yes

Corrosion Allowance 1.5 mm Design Factor

Installation  Underground Stem Ext Length, mm

Opening/Closing time 1 minute

Diameter, mm (inch) 914 (36")  X-70 406 (16")  X-70/ X-80

Wall Thck, mm/Sch 19.1 mm 8.7 mm 

Out of roundness 5 mm 5 mm

Auto Actuation Reqd

Type of Actuator

PART DISCRIPTION

Body

Ball

Seat Rings

Seat Seal

Stem

Stem Seal

Stud Bolts

Nuts

Body: 147 barg

Rev.
0

DATA SHEET FOR BALL 
VALVES

Document No.
11-0282D-01-11-06-009

Hydrostatic Test Pressure

Air Test Pressure

A320 Gr. L7M

VITON  AED  O-RING

AISI 4140 + 75 micrometer (0.003") ENP/ AISI 410

PTFE/ VITON

A194 Gr. 7M

SHEET 1 of 2

Yes (at -20 deg C)

7 bar

As per API 6D Latest Edition

248 HV10Hardness Test

Charpy Impact Test/ Temperature

Anti-Static Testing Requirement

Seat:  107.8 barg

TESTING REQUIREMENT

*

MATERIAL OFFERED (Equivalent or 
Higher)

*

*

*

*

*

*

*

VALVE OPERATION

24", 20", 18" & 12" (A 333 Gr. 6)

Sch 60

5mm 

VALVE MATERIAL SPECIFICATION 

SPECIFIED

A 350  Gr. LF2/ A 352 Gr. LCB
 A350 Gr. LF2 + 75 micrometer (0.003") ENP/

 A351 Gr. CF8M
A 350  Gr. LF2 + 0.075 mm ENP

12" & above

Special Requirement

CONNECTING PIPE DETAILS

VALVE DESIGN CONDITIONS

0.5

2.5 m approx.

As per attached Valve Table (see sheet no. 2)

As per attached Valve Table (see sheet no. 2)

USM BASED METERING SKID FOR 
GAIL-GSPL TERMINAL DAHEJ

600#

90 barg

6A1 

GENERAL SPECIFICATION

Vent, drain & Sealant connection
 Anti Blow out system

ASME B16.25

Full Bore,Welded Construction and Trunion mounted with double block & bleed feature
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CLIENT GAIL
QUANTITY Refer P&ID

Notes

            GOV - Gear operated Manual Ball valve

Rev.
0

USM BASED METERING SKID FOR 
GAIL-GSPL TERMINAL DAHEJ

Fire Safe Test

Valve Painting Specification

As per API 6FA

Suitable for Corrosive Industrial Environment

*

 1. This Data Sheet Shall be read in conjunction with the Technical Notes, M.T.O.(if any), PMS which are enclosed along

Manufacturer's Painting Specification Number

     with this requisition.

2. Valve shall be provided with a pup piece integrally welded (in controlled factory conditions only) to the valve whose 

    strength shall be equivalent to attached pipe specification.

Legend: B.W - Butt welded, XOV - Gas over oil Actuator/ Gas Actuator, HOV - Hydraulically Actuated Valve, 

DATA SHEET FOR BALL 
VALVES

Document No.
11-0282D-01-11-06-009

SHEET 2 of 2

 * To be filled by Vendor   
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CLIENT GAIL India Limited
QUANTITY As per P&ID

Process Fluid NG/ R-LNG ANSI Rating 150# 300#

Operating Temp. (ºC) 0 TO 60ºC Design Pressure 18.75 49

Design Standard ASME B 16.34 Piping Class 1A1 3A1

Type High resistance to 
Vibrations & to high diff. pr. Pattern

Opening Bilinear or Equal 
Percentage Gland Type

Connection Type FLG / B.W. Standard

Pup piece length
1.5 X ND or 300mm (min.)

or 800 mm (max.)
Pup Piece MOC

Corrosion Allowance 1.5 mm Design Factor

Installation  Underground/ Aboveground Stem Ext Length, mm

Insulation No (If underground)

Diameter, mm (inch) *

Wall Thck, mm/Sch *

Out of roundness *

Size, mm (inch) Upto 4" 4" - 12"

Type of Actuator Handwheel Operated Gear Operated

PART DISCRIPTION

Body

Disc Material
Seat (Parabolic / 
bi - directional)
Stem

Trim

Gasket & Packing

Stud Bolts

Nuts

Body: API 598

Rev.
0

API 598

API 598

Functional Test

Visual Examination

Air Test Pressure

*

*

*

*A194 Gr. 7M

TESTING REQUIREMENT
Seat:  API 598

6 bar

Hydrostatic Test Pressure

*

*

*

*

VALVE MATERIAL SPECIFICATION 

12" & above

HOV or XOV (as per MR)

MATERIAL OFFERED (Equivalent or 
Higher)

CONNECTING PIPE DETAILS

VALVE OPERATION

6A1 

ANSI B 16.5 / ASME B16.25

1.6m approx. (for below 30" Valves)

VALVE DESIGN CONDITIONS

0.5

2.5 m approx.(only for U/G 30" Valves)

Straight through Globe

Bolted Bonnet - non rotating stem

API 5L X70 for 30" NB / 
A333 Gr. 6 for below 30" NB

USM BASED METERING SKID FOR 
GAIL-GSPL TERMINAL DAHEJ

GENERAL SPECIFICATION

600#

90 barg

DATA SHEET FOR  
GLOBE VALVES 11-0282D-01-11-06-09

SHEET 1 of 2

Document No.

High Pressure shell Test API 598

SPECIFIED

A 350  Gr. LF2/ A 352 Gr. LCB

 A350 Gr. LF2 + Stellited

A 350  Gr. LF2 + Stellited

A320 Gr. L7M

AISI 4140 + 75 micrometer (0.003") ENP/ AISI 410

ASTM A 182 F6

Graphite
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CLIENT GAIL India Limited
QUANTITY As per P&ID

PAINTING A/G U/G

Surface Preparation SA 2.5 SA 2.5

Primer 30-40 micrometer 30-40 micrometer

Finish 30-40 micrometer 2 - layers polyurethane 
- 1000 microns

Notes

    strength shall be equivalent to attached pipe specification.

           

Rev.
0

USM BASED METERING SKID FOR 
GAIL-GSPL TERMINAL DAHEJ

Fire Safe Test As per BS 6755 Part II

Manufacturer's Painting Specification Number

3. Unless otherwise stated, all tests will be witnessed by the purchaser/ control authority

 * To be filled by Vendor   

     with this requisition.

2. Valve shall be provided with a pup piece integrally welded (in controlled factory conditions only) to the valve whose 

 1. This Data Sheet Shall be read in conjunction with the Technical Notes, M.T.O.(if any), PMS which are enclosed along

*

Legend: B.W - Butt welded, FLG - Flange, XOV - Gas over oil Actuator/ Gas Actuator & HOV - Hydraulically Actuated Valve 

DATA SHEET FOR 
GLOBE VALVES

Document No.
11-0282D-01-11-06-09

SHEET 2 of 2
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Document No. Rev 
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PIPING MATERIAL SPECIFICATION 

SHEET 3 of 18 

 

  

 

1.0 GENERAL NOTES 
 
This specification describes the minimum requirements for the design, furnishing of materials, 
fabrication, inspection and testing of pipes, fittings and valves. 
All material shall confirm to ASTM, API or BS standards. Design and fabrication shall confirm to ANSI 
/ ASME for pressure piping, ANSI B 31.3 – Chemical Plant and petroleum Refinery Piping, and ANSI 
B 31.8 – Gas transmission and Distribution piping system. 
 

2.0 DEFINITIONS 
           

Shall    : This verbal form indicates requirements strictly to be followed in order
      to confirm to the standards and from which no deviation is permitted. 
   
Should   : This verbal form indicates that among several possibilities one is 
      particularly suitable without mentioning or excluding others or that a
      certain course of action is preferred but not necessarily required. 
  
May   : This verbal form indicates a course of action permissible within the 
      limits of this standard. 
 
Can   : This verbal form is used for statements of possibility & capability, 
      whether material, physical or casual. 
  

3.0 CODES AND STANDARDS 
 
The latest revision of the following shall be considered as part of this specification. 
 
ASME B 16.5  Steel Pipe Flanges and Flanged Fittings    
    
ASME B 16.9  Factory made Wrought Steel Buttwelding Fittings  
     
ASME B 16.11  Forged Steel Fittings, Socket Welding and Threaded  
        
ASME B 16.20  Metallic Gaskets for Pipe Flanges.    
    
ASME B 16.21  Non-Metallic Flat Gasket for Pipe Flanges 
 
ASME B 16.47  Large Diameter Steel Flanges (26” throu 60”)   
    
ASME B 31.3  Process Piping  
 
ASME B 31.4    Pipeline Transportation system for Liquid hydrocarbons & other Liquids
    
ASME B 31.8  Gas Transmissions and Distribution Piping System 
 
ASME B 36.10  Welded and Seamless Wrought Steel Pipe 
 
ASME B 46.1  Surface Texture 
 
API 5L   Line Pipe 
 
API 6D   Pipeline Valves 
 
API 590   Steel Line Blank 
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API 600   Steel Gate Valves Flanges and Buttwelding Ends 
 
API 602   Compact Steel Gate Valves 
 
MSS SP 44   Steel Pipe line Flanges 
 
MSS SP 75  Specification for High Test Wrought Butt Welding Fittings 
 
MSS SP 97  Integrally Reinforced Forged Branch Outlet Fitting – Socket Welding,  
  Threaded and Buttwelding Ends 
 
ASTM A 105  Forging, Carbon Steel for Piping Components 
 
ASTM A 193  Alloy Steel and Stainless Steel bolting Materials for High temp Service. 
 
ASTM A 194  Carbon and Alloy Steel Nuts for Bolts for High Pressure and High 

Temperature Service 
 
ASTM A 320  Standard Specification for Alloy Steel and Stainless Steel Bolting 

Materials 
 
ASTM A 216  Steel Casting, Carbon, Suitable for Fusion Welding, for High 

Temperature Service. 
 
ASTM A 234  Piping Fittings of Wrought Carbon Steel and Alloy Steel for Moderate 

and Elevated Temperature 
 
ASTM A 285  Pressure Vessel Plates, Carbon Steel, Low and Intermediate Tensile 

Strength. 
 
ASTM A 694  Forging, Carbon and Alloy Steel, for Pipe Flanges, Fitting, Valves and 

Parts for High Pressure Transmission Service. 
 
ASTM A 333  Low temperature service seamless pipe. 
 
ASTM A 350  Forged Carbon and Low Alloy Steel requiring Notch Toughness Testing 

for Piping Components 
 
ASTM A 420  Piping Fittings of Wrought Carbon Steel and Alloy Steel for Low 

Temperature Service. 
 
ASTM A 860 Standard Specification for Wrought High Strength Low Alloy Steel Butt 

Welding Fittings 
 

4.0 ABBREVIATIONS 
 
4.1  Flange Facing 

 
 RTJ  - Ring Type Joint 
 FF  - Flat Face 
 RF  - Raised Face 
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4.2 Fittings 
  
 PE  - Plain End 
 BE  - Bevel End 
 BW  - Butt Weld 
 PBE  - Plain Both End 
 POE  - Plain One End 
 TBE  - Threaded Both End 
 TOE  - Threaded One End 
 LR  - Long Radius 
 SR  - Short Radius 
 
4.3 Connections 
 
 BW  - Butt-Weld 
 FLGD  - Flanged 
 SCRD  - Screwed 
 SO  - Slip-On 
 SW  - Socket Weld 
 THRD  - Threaded 
 WN  - Weld Neck 
 
4.4 Wall Thickness 
 
 SCH - Schedule in accordance with ANSI B 36.10 or B 36.19 
 STD - Standard Weight Wall Thickness 
 XS - Extra Strong Wall Thickness 
 XXS - Double Extra Strong Wall Thickness 
 
4.5 Valve Description 
 
 BC  - Bolted Cap 
 BB  - Bolted Bonnet 
 ES  - Extension Stem 
 FB  - Full Bore 
 MO  - Motor Operated 
 GO  - Gear Operated 
 NRS  - Non-Rising Stem (with inside screw) 
 OS&Y  - Outside Screw and Yoke 
 RB  - Reducer Bore 
 RS  - Rising Stem 
 SC  - Screwed Cap 
 UB  - Union Bonnet 
 UC  - Union Cap 
 WB  - Welded Bonnet 
 
4.6 Pipes Description 
 
 BE  - Beveled End 
 CS  - Carbon Steel 
 ERW  - Electric Resistance Welded 
 EFW  - Electric Fusion Welded 
 FS  - Forged Steel 
 HFI  - High Frequency Induction 
 KCS  - Killed Carbon Steel 
 KFS  - Killed Forged Steel 
 OH  - Open Hearth 
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 SAW  -  Submerged Arc Welded 
 SMLS  - Seamless 
 
5.0 PIPING CLASSES DESCRIPTION 
 
 Piping Classes assigned for the project are based on the following 2-digit system. 
  
 

First Digit  
Numerical, denoting the basic system rating or flange class 
i.e.  1  = ASME Class 150  

   3  = ASME Class 300 
   6  = ASME Class 600 
   9 = ASME Class 900 

 
Second Digit 
Letter, denoting the material  

A - Carbon Steel 
C - Stainless Steel 
F - Fiberglass Reinforced plastic/epoxy (FRP) 

    G - Galvanized 
    P - Plastic (PEHD) 
    S - Stainless Steel 
    V - PVC 

Third Digit 
Sequential number to differentiate two or more piping classes of the same rating and same 
material but presenting some difference related to the handled fluid.  

     
Fourth Digit 
Letter, denoting the aboveground and underground 

 
U = Underground 
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ITEM SHORT SIZE DESCRIPTION RATING DIMENSION MATERIAL

 CODE FROM- AND/OR STANDARD

THRU  SCHED.

PIPES  P 0.50" - 0.75" PE, SEAMLESS S160 ANSI B36-10 ASTM A333 GR 6

1" -1.50" PE, SEAMLESS XS ANSI B36-10 ASTM A333 GR 6

2" BE, SEAMLESS XS ANSI B36-10 ASTM A333 GR 6

3" - 14" BE, SEAMLESS STD ANSI B36-10 ASTM A333 GR 6

ELBOWS 90 LR  E 0.50" - 0.75" SW 6000#  ANSI B16.11 ASTM A350 Gr. LF2

 1" - 1.50" SW 3000#  ANSI B16.11 ASTM A350 Gr. LF2

2" - 14" BW, 1.5D M  ANSI B16.9 ASTM A420 WPL 6

ELBOWS 45 LR  E45 0.50" - 0.75" SW 6000#  ANSI B16.11 ASTM A350 Gr. LF2

 1" - 1.50" SW 3000#  ANSI B16.11 ASTM A350 Gr. LF2

 2" - 14" BW, 1.5D M  ANSI B16.9 ASTM A420 WPL 6

REDUCERS  RC 2" - 14" BW - ANSI B16-25 M,M ANSI B16-9 ASTM A420 WPL 6

CONCENTRIC

REDUCERS  RE 2" - 14" BW - ANSI B16-25 M,M ANSI B16-9 ASTM A420 WPL 6

ECCENTRIC

      

TEES EQUAL  T 0.50" - 0.75" SW 6000#  ANSI B16.11 ASTM A350 Gr. LF2

 1" -1.50" SW 3000#  ANSI B16.11 ASTM A350 Gr. LF2

 2" - 14" BW M  ANSI B16.9 ASTM A420 WPL 6

TEES RED  TR 0.50" - 0.75" SW 6000#  ANSI B16.11 ASTM A350 Gr. LF2

1" -1.50" SW 3000#  ANSI B16.11 ASTM A350 Gr. LF2

2" - 14" BW M,M  ANSI B16.9 ASTM A420 WPL 6

SOCKOLET S 0.50" - 0.75" SW 6000# MSS-SP 97 ASTM A 350 LF 2 

1" -1.50" SW 3000#

WELDOLETS W 2" - 10" BW - ANSI B16-25 M,XXS MSS-SP 97 ASTM A 350 LF 2 

CAPS  C 0.50" - 0.75" SCRF 6000#  ANSI B16.11 ASTM A350 Gr. LF2

 1" -1.50" SCRF 3000#  ANSI B16.11 ASTM A350 Gr. LF2

2" - 14" BW M ANSI B16-9 ASTM A420 WPL 6

NIPPLES  NA 0.50" - 0.75" PBE, SEAMLESS M ANSI B36-10 ASTM A333 GR 6

NB 1" -1.50" PBE, SEAMLESS M ANSI B36-10 ASTM A333 GR 6

FULL FC 0.50" - 0.75" SW 6000#

COUPLINGS 1" -1.50" SW 3000#

HALF HC 0.50" - 0.75" SW 6000#

COUPLINGS 1" -1.50" SW 3000#

Rev

0

ANSI B16-11 ASTM A 350 LF 2 

ANSI B16-11 ASTM A 350 LF 2 

NOTE: X-RAYS 100%
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PIPING SPECIFICATION 
REPLACEMENT OF USM METER AT

 GAIL-GSPL TERMINAL ,DAHEJ
1A1

TEMPERATURE    (-29 TO 65 °C) 

 PRESSURE             (18.75 bar g)

RATING                      150#

CODE              ANSI B 31.8

BASIC MATERIAL        LTCS

CORROSION ALL.        1.5 mm
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ITEM SHORT SIZE DESCRIPTION RATING DIMENSION MATERIAL

 CODE FROM- AND/OR STANDARD

THRU  SCHED.

WN FLANGES FW 0.50"-14" 150#  RF M ANSI B16-5 ASTM A350 LF 2

125 AARH

 

 

BLIND FB 0.50"-14" 150#  RF ANSI B16-5 ASTM A350 LF 2

FLANGE  125 AARH

FLANGES FF 0.5" - 8" 150#  RF ANSI B16-48 ASTM A350 LF 2

FIG 8  125 AARH

     

     

SPCR & FSB 10" - 14" 150#  RF ANSI B16-48 ASTM A350 LF 2

    BLND   125 AARH    

GATE VG 0.50 - 1.50 SW 800# API 602 ASTM A 350 Gr LF2

VALVE B16.11

STUD BOLTS  B 0.5" - 14" ANSI B18-2 Bolt: A320 L7

  Nut: A194 Gr.4

 

GASKETS  G 0.5" - 14"  150#, SPIRAL B-16.20 - SP. WND

SPIRAL  ANSI B16.5 SS316+Graphite Filler

WOUND     

    

Rev.

0

 

 

REMARKS

 

RATING                                  150#

CODE                           ANSI B 31.8

BASIC MATERIAL                  LTCS

CORROSION ALLOWANCE   1.5 mm

REPLACEMENT OF USM METER AT
 GAIL-GSPL TERMINAL ,DAHEJ

PIPING SPECIFICATION 

1A1

TEMPERATURE(-29 TO 65 °C

 PRESSURE       (18.75 bar g)

NOTE: X-RAYS 100%
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ITEM SHORT SIZE DESCRIPTION RATING DIMENSION MATERIAL

 CODE FROM- AND/OR STANDARD  

THRU  SCHED.

BALL VBA 0.50 - 1.50 SW:ANSI B16-5 800# ANSI B16-10 BODY:

VALVES     ASTM A350 LF 2

 BALL:

 SS 316

  2"-3" BW:ANSI B16-5 150# ANSI B16-10 BODY:

 ASTM A352 LCB

  BALL:

SS 316

 4"-10" BW:ANSI B16-5 150 # ANSI B16-10 BODY:

 ASTM A352 LCB

BALL:

 A350LF2 WITH ENP or equal

12" BW:ANSI B16-5 150# ANSI B16-10 BODY:

 ASTM A352 LCB

BALL:

A350LF2 WITH ENP or equal

GLOBE VGL 0.50 - 1.50 SW 800# ANSI B16-10 BODY:

VALVES ANSI B16-5 ASTM A350 LF 2

TRIM:

     ASTM A182 F6

  2" - 12" FLGD RF 150# ANSI B16-10 BODY:

 ANSI B16-5   ASTM A352 LCB

TRIM:

 ASTM A182 F6

SWING CHECK VCH 0.50 - 1.50 SW 800# ANSI B16-10 BODY:

VALVES   ANSI B16-5   ASTM A350 LF 2

TRIM:

   ASTM A182 F6

  2"-12" FLGD RF 150# ANSI B16-10 BODY:

   ANSI B16-5   ASTM A352 LCB

TRIM:

 ASTM A182 F6

Document No. Rev.

11-0282D-01-08-02-001 0

RATING                                       150#

CODE                               ANSI B 31.8

 PRESSURE        (18.75 bar g)

REPLACEMENT OF USM METER AT
 GAIL-GSPL TERMINAL ,DAHEJ

BASIC MATERIAL                      LTCS

CORROSION ALLOWANCE        1.5 mm

PIPING MATERIAL SPECIFICATION

PIPING SPECIFICATION 

1A1
TEMPERATURE  (-29 TO 65 °C)

REMARKS

FULL BORE

FIRE SAFE

WRENCH OPERATED.

FULL BORE

FIRE SAFE

WRENCH OPERATED.

FULL BORE

FIRE SAFE

GEAR OPERATED.

 

DOUBLE BLOCK AND BLEED

FULL BORE

FIRE SAFE

GEAR OPERATED.

HANDWHEEL

FIRE SAFE

 

UPWARDS

HANDWHEEL

FIRE SAFE

HORIZONTAL INSTALLATION

VERTICAL INSTALLATION FLOW 

UPWARDS
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1/2" T

3/4" T T

1" T T T

1.1/2" T T T T

2" S S S T T

3" S S S S T T

4" S S S S T T T

H 6" S S S S W T T T

E 8" S S S S W W T T T

A 10" S S S S W W T T T T

D 12" S S S S W W W T T T T

E 14" S S S S W W W T T T T T

R 16" S S S S W W W W T T T T T

18" S S S S W W W W T T T T T T

S 20" S S S S W W W W W T T T T T T

I 24"

Z 28"

E 30"

32"

36"

LEGEND

T : TEE - BW

S: SOCKOLET - BW

W : WELDOLET - BW

Rev.

0

RATING                         150#

CORROSION ALW      1.5 mm

CODE                 ANSI B 31.8

BRANCH TABLE

BASIC MATERIAL       LTCS

REPLACEMENT OF USM METER AT
 GAIL-GSPL TERMINAL ,DAHEJ

PIPING SPECIFICATION 

1A1
TEMPERATURE   (-29 TO 65 °C) 

 PRESSURE           (18.75 bar g)

PIPING MATERIAL SPECIFICATION
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ITEM SHORT SIZE DESCRIPTION RATING DIMENSION MATERIAL REMARKS

 CODE FROM- AND/OR STANDARD

THRU  SCHED.

PIPES  P 0.50" -  0.75" PE, SEAMLESS S160 ANSI B36-10 ASTM A333 GR 6

1" -  1.50" PE, SEAMLESS XS ANSI B36-10 ASTM A333 GR 6

2" BE, SEAMLESS XS ANSI B36-10 ASTM A333 GR 6

3" - 10" BE, SEAMLESS STD ANSI B36-10 ASTM A333 GR 6

12"- 14'' BE, SEAMLESS S40 ANSI B36-10 ASTM A333 GR 6

ELBOWS 90 LR  E 0.50" - 0.75" SW 6000#  ANSI B16.11 ASTM A350 Gr. LF2

 1" -  1.50" SW 3000#  ANSI B16.11 ASTM A350 Gr. LF2

2" - 14" BW, 1.5D M  ANSI B16.9 ASTM A420 WPL 6

ELBOWS 45 LR  E45 0.50" - 0.75" SW 6000#  ANSI B16.11 ASTM A350 Gr. LF2

 1" -  1.50" SW 3000#  ANSI B16.11 ASTM A350 Gr. LF2

 2" - 14" BW, 1.5D M  ANSI B16.9 ASTM A420 WPL 6

REDUCERS  RC 2" - 14" BW - ANSI B16-25 M,M ANSI B16-9 ASTM A420 WPL 6  

CONCENTRIC   

  

REDUCERS  RE 2" - 14" BW - ANSI B16-25 M,M ANSI B16-9 ASTM A420 WPL 6  

ECCENTRIC   

  

TEES EQUAL  T 0.50" - 0.75" SW 6000#  ANSI B16.11 ASTM A350 Gr. LF2  

 1" -  1.50" SW 3000#  ANSI B16.11 ASTM A350 Gr. LF2  

2" - 14" BW M  ANSI B16.9 ASTM A420 WPL 6

TEES RED  TR 0.50" - 0.75" SW 6000#  ANSI B16.11 ASTM A350 Gr. LF2  

1" -1.50" SW 3000#  ANSI B16.11 ASTM A350 Gr. LF2  

2" - 14" BW M,M  ANSI B16.9 ASTM A420 WPL 6

SOCKOLET S 0.50" - 0.75" SW 6000#

1" -1.50" SW 3000#

WELDOLETS W 2" - 4" BW - ANSI B16-25 M,XXS MSS-SP 97 ASTM A 350 LF 2 

CAPS C 2" - 14" BW M ANSI B16-9 ASTM A420 WPL 6  

 

NIPPLES  NA 0.50" - 0.75" PBE, SEAMLESS M ANSI B36-10 ASTM A333 GR 6

NB 1" -1.50" PBE, SEAMLESS M ANSI B36-10 ASTM A333 GR 6

    

FULL FC 0.50" - 0.75" SW 6000#  

COUPLINGS 1" -1.50" SW 3000#

       

HALF HC 0.50" - 0.75" SW 6000#  

COUPLINGS 1" - 1.50" SW 3000#

        

        

Rev.

0

 

 

ASTM A 350 LF 2 MSS-SP 97

 

 

 

RATING                                      300#

CODE                              ANSI B 31.8

BASIC MATERIAL                                  LTCS

CORROSION ALLOWANCE             1.5 mm

PIPING SPECIFICATION 

3A1

PIPING MATERIAL SPECIFICATION

TEMPERATURE                        (-29 TO 65 °C) 

 PRESSURE                               (49 bar g)

REPLACEMENT OF USM METER AT
 GAIL-GSPL TERMINAL ,DAHEJ

Sheet 11 of 18

Document No.
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ANSI B16-11 ASTM A 350 LF 2 

ANSI B16-11 ASTM A 350 LF 2 

Page 177 of 194



ITEM SHORT SIZE DESCRIPTION RATING DIMENSION MATERIAL REMARKS

 CODE FROM- AND/OR STANDARD

THRU  SCHED.

WN FLANGES FW 2"-14"   RF, 125 AARH 300#, M ANSI B16-5 ASTM A350 LF 2

 

FLG SW FS 0.50 - 1.50  RF, 125 AARH 300#, M ANSI B16-5 ASTM A 350 Gr LF2

BLIND FB 0.50"-14"   RF, 125 AARH 300# ANSI B16-5 ASTM A350 LF 2

FLANGE  

FLANGES FF 0.5" - 8"   FF, 125 AARH 300#, M ANSI B16-48 ASTM A350 LF 2

FIG 8   

 

 

SPCR & FSB 10" - 14"   FF, 125 AARH 300# ANSI B16-48 ASTM A350 LF 2 

       BLND      

GATE VG 0.50 - 1.50 SW 800#, 3000# API 602 ASTM A 350 Gr LF2

VALVE B16.11

2" - 24" FLGD, B-16.5, 300# API 600 ASTM A 352 Gr. LCB

 RF/125 AARH

STUD BOLTS  B 0.50"  -  14'' ANSI B18-2 Bolt: A320 L7

Nut: A194 Gr.4

GASKETS  G 0.5" - 14" SPIRAL, 300# B-16.20 - SP. WND

SPIRAL  ANSI B16.5 SS316+Graphite Filler  

WOUND     

    

Rev.

0

RATING                                             300#

CODE                                     ANSI B 31.8

BASIC MATERIAL                            LTCS

CORROSION ALLOWANCE            1.5 mm PRESSURE             (49 bar g)

REPLACEMENT OF USM METER AT
 GAIL-GSPL TERMINAL ,DAHEJ

PIPING SPECIFICATION 

3A1

TEMPERATURE      (-29 TO 65 °C) 

NOTE: X-RAYS 100%

PIPING MATERIAL SPECIFICATION
Document No.
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ITEM SHORT SIZE DESCRIPTION RATING DIMENSION MATERIAL REMARKS

 CODE FROM- AND/OR STANDARD

THRU  SCHED.

BALL VBA 0.50 - 1.50 FLGD RF:ANSI B16-5 300# ANSI B16-10 BODY: FULL BORE

VALVES  125 AARH  BS 5351 ASTM A350 LF 2/ A 352 LCB FIRE SAFE

 BALL:SS 316 WRENCH OPERATED.

 BODY SEAT: RPTFE

  2" FLGD RF:ANSI B16-5 300# ANSI B16-10 BODY: FULL BORE, FIRE SAFE, WRENCH OPERATED

  or BW :ANSI B16-5  BS 5351 ASTM A350 LF 2/ A 352 LCB

 BALL:SS 316

BODY SEAT: RPTFE

 3" - 4" FLGD RF:ANSI B16-5 300# ANSI B16-10 BODY: DOUBLE BLOCK AND BLEED

 or BW :ANSI B16-5  BS 5351 ASTM A350 LF 2/ A 352 LCB FULL BORE

BALL:SS 316 FIRE SAFE

 BODY SEAT: RPTFE WRENCH OPERATED.

6"-30'' FLGD RF:ANSI B16-5 300# ANSI B16-10 BODY: ASTM A350 LF 2/ DOUBLE BLOCK AND BLEED

 or BW :ANSI B16-5  BS 5351 ASTM A 352 LCB FULL BORE

BALL:A350LF2 with ENP or equa FIRE SAFE

BODY SEAT: RPTFE GEAR OPERATED.

GLOBE VGL 0.50 - 1.50 FLGD RF:ANSI B16-5 300# ANSI B16-10 BODY: HANDWHEEL

VALVES  BS 5352 ASTM A350 LF 2/ A 352 LCB FIRE SAFE

TRIM:

    ASTM A182 F6  

  2" - 4" FLGD RF:ANSI B16-5 300# ANSI B16-10 BODY: HANDWHEEL

   BS 1873 ASTM A352 LCB or A350 LF2 FIRE SAFE

TRIM:

ASTM A182 F6

6" - 12" FLGD RF:ANSI B16-5 300# ANSI B16-10 BODY: GEAR OPERATED

   BS 1873 ASTM A352 LCB FIRE SAFE

TRIM:

ASTM A182 F6

SWING CHECK VCH 0.50 - 1.50 FLGD RF:ANSI B16-5 300# ANSI B16-10 BODY: HORIZONTAL INSTALLATION

VALVES    BS 5352 ASTM A350 LF 2 VERTICAL INSTALLATION FLOW UPWARDS

TRIM:  

  ASTM A182 F6  

  2"-30'' FLGD RF:ANSI B16-5 300# ANSI B16-10 BODY: HORIZONTAL INSTALLATION

 BS 1868 ASTM A352 LCB VERTICAL INSTALLATION FLOW UPWARDS

TRIM:

ASTM A182 F6  

Document No. Rev.

11-0282D-01-08-02-001 0

 PRESSURE             (49 bar g)

REPLACEMENT OF USM METER AT
 GAIL-GSPL TERMINAL ,DAHEJ

PIPING SPECIFICATION 

3A1
TEMPERATURE (-29 TO 65 °C) 

RATING                                              300#

CODE                                      ANSI B 31.8

BASIC MATERIAL                             LTCS

CORROSION ALLOWANCE              1.5 mm

PIPING MATERIAL SPECIFICATION
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NOTE: X-RAYS 100%

Page 179 of 194



ITEM SHORT SIZE DESCRIPTION RATING DIMENSION MATERIAL REMARKS

 CODE FROM- AND/OR STANDARD

THRU  SCHED.

PIPES  P 0.50" -  0.75" PE, SEAMLESS S160 ANSI B36-10

1" -  1.50" PE, SEAMLESS XS ANSI B36-10

2" BE, SEAMLESS XS ANSI B36-10

3" BE, SEAMLESS STD ANSI B36-10

4" - 10" BE, SEAMLESS XS ANSI B36-10

12" - 14" BE, SEAMLESS  

16" - 18" BE, SAW

20" - 24" BE, SAW

ELBOWS 90 LR  E 0.50" -  0.75" SW 6000#  ANSI B16-11

1" -  1.50" SW 3000# ANSI B16-11

 2" - 14" ASTM A420 WPL 6

16" - 18" ASTM A420 WPL 6 - W

ELBOWS 45 LR  E45 0.50" -  0.75" SW 6000#  ANSI B16-11  

 1" -  1.50" SW 3000# ANSI B16-11  

 2" - 14" ASTM A420 WPL 6  

16" - 18" ASTM A420 WPL 6 - W

TEES EQUAL  T 0.50" -  0.75" SW 6000#  

 1" -  1.50" SW 3000#  

2" - 14" ASTM A420 WPL 6

 16" - 18" ASTM A420 WPL 6 - W  

TEES RED  TR 0.50" -  0.75" SW 6000#  

1" -  1.50" SW 3000#  

2" - 14" ASTM A420 WPL 6

16" - 18" ASTM A420 WPL 6 - W  

SOCKOLET S 0.50" - 0.75" SW 6000# MSS-SP 97 ASTM A 350 LF 2  

1" -1.50" SW 3000# MSS-SP 97 ASTM A 350 LF 2  

 

WELDOLETS W 2" - 6" BW - ANSI B16-25 M, XXS MSS-SP97 ASTM A 350 LF 2  

 

CAPS  C 0.50" -  0.75" SCRF 6000# ASME B16-11

1" -  1.50" SCRF 3000# ASME B16-11

2" - 18" BW M ASME B16-9 ASTM A 420 Gr. WPL6

PLUG P 0.50" -  0.75" SCRM 6000# ASME B16-11  

 1" -  1.50" SCRM 3000# ASME B16-11  

NIPPLES  NA 0.50" - 0.75" PBE, SEAMLESS M ANSI B36-10 ASTM A333 GR 6

NB 1" -1.50" PBE, SEAMLESS M ANSI B36-10 ASTM A333 GR 6

    

FULL CF 0.50" - 0.75" SW 6000#  

COUPLINGS 1" -1.50" SW 3000#

       

HALF HC 0.50" - 0.75" SW 6000#  

COUPLINGS 1" - 1.50" SW 3000#

        

Rev.

0

CODE                         ANSI B 31.8

BASIC MATERIAL                            LTCS

CORROSION ALLOWANCE           1.5 mm

ANSI B16-11 ASTM A 350 LF 2 

ASTM A 350 Gr. LF2

ASTM A 350 Gr. LF2

ANSI B16-11 ASTM A 350 LF 2 

 ANSI B16-11

PIPING MATERIAL SPECIFICATION
Document No.

11-0282D-01-08-02-001

Sheet 15 of 18

NOTE: X-RAYS 100%

REPLACEMENT OF USM METER AT
 GAIL-GSPL TERMINAL ,DAHEJ

PIPING SPECIFICATION 

6A1

TEMPERATURE                (-29 TO 65 °C) 

 DESIGN PRESSURE         (98 bar g)

ANSI B16-9BW, 1.5D

ASTM A333 GR 6

RATING                                 600#

BW - ANSI B16-25 M ANSI B16-9

BW, 1.5D M ANSI B16-9

ASTM A 350 Gr. LF2

BW - ANSI B16-25 M,M ANSI B16-9

PIPE 
THICKNESS

 CALCULATION
ASTM A333 GR 6ANSI B36-10

 ANSI B16-11

M

ASTM A 350 Gr. LF2

ASTM A 350 Gr. LF2

ASTM A 350 Gr. LF2

Page 180 of 194



ITEM SHORT SIZE DESCRIPTION RATING DIMENSION MATERIAL REMARKS

 CODE FROM- AND/OR STANDARD

THRU  SCHED.

WN FLANGES FW 2"-18"   RF, 125 AARH 600#, M ANSI B16-5 ASTM A350 LF 2

  

 

FLG SW FS 0.50 - 1.50  RF, 125 AARH 600#, M ANSI B16-5 ASTM A 350 Gr LF2

BLIND FB 0.50"-18"   RF, 125 AARH 600# ANSI B16-5 ASTM A350 LF 2

FLANGES   

 

 

FLANGES FF 0.5" - 8"   FF, 125 AARH 600# ANSI B16-48 ASTM A350 LF 2

FIG 8  

 

SPCR & FSB 10" - 18"   FF, 125 AARH 600# ANSI B16-48 ASTM A350 LF 2 

           BLND

GATE VG 0.50 - 1.50 SW 800#, 3000# API 602 ASTM A 350 Gr LF2

VALVE B16.11

 

STUD BOLTS  B 0.50"  -  18'' ANSI B18-2 Bolt: A320 L7

 Nut: A194 Gr.4

 

GASKETS  G 0.5" - 18" SPIRAL, 600# B-16.20 - SP. WND

SPIRAL  ANSI B16.5 SS316+Graphite Filler  

WOUND     

    

Rev.

0PIPING MATERIAL SPECIFICATION
Document No.

11-0282D-01-08-02-001

Sheet 16 of 18

NOTE: X-RAYS 100%

PIPING SPECIFICATION 
REPLACEMENT OF USM METER AT

 GAIL-GSPL TERMINAL ,DAHEJ
6A1

TEMPERATURE                (-29 TO 65 °C) 

 DESIGN PRESSURE         (98 bar g)

RATING                                     600#

CODE                             ANSI B 31.8

BASIC MATERIAL                    LTCS

CORROSION ALLOWANCE     1.5 mm
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ITEM SHORT SIZE END RATING DIMENSION MATERIAL REMARKS

 CODE FROM- CONNECTION AND/OR STANDARD  

THRU  SCHED.

BALL VBA 0.50 - 1.50 FLGD RF:ANSI B16-5 600# ANSI B16-10 BODY: FULL BORE

VALVES     ASTM A350 LF 2 FIRE SAFE

 BALL: WRENCH OPERATED.

 SS 316

  2" BW :ANSI B16-5 600# ANSI B16-10 BODY: FULL BORE, FIRE SAFE, WRENCH OPERATED

 ASTM A350 LF 2/ A 352 LCB

 BALL:

SS 316

 3" - 4" FLGD RF:ANSI B16-5 600 # ANSI B16-10 BODY: DOUBLE BLOCK AND BLEED

 ASTM A350 LF 2/  A 352 LCB FULL BORE

BALL: FIRE SAFE

 SS 316 WRENCH OPERATED.

6"-30'' FLGD RF:ANSI B16-5 600# ANSI B16-10 BODY: DOUBLE BLOCK AND BLEED

 or BW :ANSI B16-5  ASTM A350 LF 2/ A 352 LCB FULL BORE

BALL: FIRE SAFE

A350LF2 WITH ENP or equal GEAR OPERATED.

GLOBE VGL 0.50 - 1.50 FLGD RF:ANSI B16-5 600# ANSI B16-10 BODY: HANDWHEEL

VALVES ASTM A350 LF 2 FIRE SAFE

TRIM:

     ASTM A182 F6  

  2" - 4" FLGD RF:ANSI B16-5 600# ANSI B16-10 BODY: HANDWHEEL

    ASTM A352 LCB or A350 LF2 FIRE SAFE

TRIM:

 ASTM A182 F6

6" - 12" FLGD RF:ANSI B16-5 600# ANSI B16-10 BODY: GEAR OPERATED

    ASTM A352 LCB FIRE SAFE

TRIM:

 ASTM A182 F6

SWING CHECK VCH 0.50 - 1.50 FLGD RF:ANSI B16-5 600# ANSI B16-10 BODY: HORIZONTAL INSTALLATION

VALVES     ASTM A350 LF 2 VERTICAL INSTALLATION FLOW UPWARDS

TRIM:  

   ASTM A182 F6  

  2"-30'' FLGD RF:ANSI B16-5 600# ANSI B16-10 BODY: HORIZONTAL INSTALLATION

     ASTM A352 LCB VERTICAL INSTALLATION FLOW UPWARDS

TRIM:

 ASTM A182 F6  

Document No. Rev.

11-0282D-01-08-02-001 0

RATING                                           600#

CODE                                    ANSI B 31.8

BASIC MATERIAL                           LTCSTEMPERATURE   (-29 TO 65 °C) 

REPLACEMENT OF USM METER AT
 GAIL-GSPL TERMINAL ,DAHEJ

PIPING SPECIFICATION 

6A1

PIPING MATERIAL SPECIFICATION

Sheet 17 of 18

CORROSION ALLOWANCE             1.5 mm

NOTE: X-RAYS 100%

 DESIGN PRESSURE  (98 bar g)
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B R A N C H S I Z E

1/2" 3/4" 1" 1.1/2" 2" 3" 4" 6" 8" 10" 12" 14" 16" 18" 20" 24" 28" 30" 32" 36"  

1/2" T

3/4" T T

1" T T T

1.1/2" T T T T

2" S T T T T

3" S S S S T T

4" S S S S T T T

H 6" S S S S W T T T

E 8" S S S S W W T T T

A 10" S S S S W W T T T T

D 12" S S S S W W W T T T T

E 14" S S S S W W W T T T T T

R 16" S S S S W W W T T T T T T

18" S S S S W W W W T T T T T T

S 20" S S S S W W W W T T T T T T T

I 24" S S S S W W W W T T T T T T T T

Z 28" S S S S W W W W T T T T T T T T T

E 30" S S S S W W W W T T T T T T T T T T

32" S S S S W W W W T T T T T T T T T T T

36" S S S S W W W W T T T T T T T T T T T T

LEGEND

T : TEE -BW

S: SOCKOLET - BW

W : WELDOLET- BW

Rev.

0PIPING MATERIAL SPECIFICATION

Sheet 18 of 18

Document No.

11-0282D-01-08-02-001

RATING                             600#

CORROSION ALL.          1.5 mm

CODE                      ANSI B 31.8

BRANCH TABLE

BASIC MATERIAL             LTCS

REPLACEMENT OF USM METER AT
 GAIL-GSPL TERMINAL ,DAHEJ

PIPING SPECIFICATION 

6A1
TEMPERATURE  (-29 TO 65 °C) 

 DESIGN PRESSURE (98 bar g)
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1

1.1 Chemical, physical & Impact Test Major laboratory + dimensional piece per pipe size ASTM A333 Gr.6 ASTM A333 Gr.6 Mfr / lab cert. P W W/R

1.2a Cheimcal Minor laboratory per heat ASTM A420 WPL6 ASTM A420 WPL6 Mfr / lab cert. P W W/R

1.2b Impact test + Physical Major laboratory per heat ASTM A420 WPL6 ASTM A420 WPL6 Mfr / lab cert. P W W/R

1.2c Dimension Minor Visual 10% ANSI B16.9 ANSI B16.9 Mfr cert. P W W/R

1.3a Cheimcal Minor laboratory 100% ASTM A350 Gr.LF2 ASTM A350 Gr.LF2 lab cert. P W W/R

1.3b Impact test + Physical Major laboratory per heat ASTM A350 Gr.LF2 ASTM A350 Gr.LF2 Mfr / lab cert. P W W/R

1.3c Dimension Minor Visual 10% ANSI B16.5 ANSI B16.5 Mfr cert. P W W/R

1.4 Chemical, physical & Impact Test Minor Visual+10% dimensional Random selection
one piece/ size ASME Sec II & ANSI B 1.1 ASME Sec II & ANSI B 1.1 Mfr cert. P R W/R

1.5 Dimensional Minor Visual+10% dimensional 100% as per IS 2062 as per IS 2062 Mfr cert. P W W/R

2

2.1 Welders Qualification & Welding Procedure Major Welders Qualification &
Welding Procedure 100% Approved WPS/WQR/PQR ASME Sec IX WPS/WQR/PQR P R W/R

2.2 DPT after Final Welding Major DPT on other than BW
Joints + UT Report 100% DPT Report + UT Report ASME Sec V DPT Report + UT Report P 10% W W/R UT/DPT Report 100% 

Review

2.3 Radiography after Final welding Major 100% Process piping 100% Radiography report ASME Sec VIII / Div I &
 ASME Sec V Radiography Report P  *R *W/R

* Film to be Reviewed

2.4 Hydro test at 1.4 times the design pressure GA Drawg & Hydro test ASME B31.8, IGE/TD/13.

i.e 138.8 bar for 6 hrs Procedure attached No leakages

2.5 Internal surface finish Major Visual 100% Internal Report Internal Report Internal Report P R W/R

2.6 Surface preparation and painting Major Visual + DFT 
Measurement 100% Approved Painting Spec. Approved Painting Spec. Inspection Report P W W/R Random DFT Measurement

Witness

2.7 Pneumatic Leak test at 7.7 bar for 30 min Major Leakage 100% GA Drwg & Pneumatic test 
procedure attached

ASME B31.8, IGE/TD/13
No leakages Pneumatic Report P W W/R

2.8 GAIL Tender Specs Major Visual 100% GA Drwg + P&ID GAIL Tender Specs Internal Report P W W/R

2.9 N2 Purging - 2Kg/cm2g, 
Preservation -  0.3Kg/cm2g Major Visual 100% GA & N2 Drg. 

+ Preservation Procedure No leakages Internal Report P R W/R

2.10 Major Visual 100% Protection procedure Protection procedure Internal Report P R W/R

3

3.1 As per attached QAP Major As per attached QAP As per attached QAP As per attached QAP Approved speci. Mfr. TC P W/R W/R

3.2 As per attached QAP Major As per attached QAP As per attached QAP As per attached QAP Approved speci. Mfr. TC P W/R W/R

3.4 Pressure & Temp. Transmitter As per attached QAP Major As per attached QAP As per attached QAP Vendor's QAP Approved speci. Mfr. TC P W/R W/R

3.5 Ultra Sonic Meter & Flow Profiler Dimensional Drawing Major
Dimensional, Visual,
Model operation of 
orifice assembly 

100% Vendor's Manual Approved Data sheet Mfr. TC P R W/R

3.6 Panel / FC Physical / Electrical Major Continuity Check 100% Loop diagram, Panel GA Approved Data sheet Mfr. TC P W W/R

Page No. 1 of 2

PROJECT: USM BASED METERING SKID FOR 
GAIL-GSPL TERMINAL DAHEJ

CLIENT: GAS AUTHORITY OF INDIA LTD.

CONSULTANT: J P KENNY

Rev. 0QAP No.: 11-0282D-01-11-10-003

Hydro Test Report P W

Pipe Fittings

Flanges

Welding, NDT & Testing for skid Piping fabrication

QUALITY ASSURANCE PLAN
SKID FABRICATION

SR. 
NO. DESCRIPTION

W/RStrength 100%

Internal Cleaning of pipe spools after 
Hydro Test. 

Surface preparation and painting of skid

Pneumatic Leak Test for skid

Final Inspection of Assembled skid with
all instruments

skid preservation with N2 purging

Incoming Material Identification of Boughtout Items

Pipe

Incoming Material for skid spool fabrication

Structure

WPS/WQP/PQR

UT or DPT of Non Radiography for joints

Radiography Test

Hydro Test for interconnecting pipe 

spools ( with 0.2% inhibitor)

REMARKS

INSPECTION BY

M TPI
CONSULTA

NT/
OWNER

ACCEPTANCE NORMS
PROJECT: USM 

BASED METERING 
SKID FOR 

GAIL-GSPL TERMINAL 

Stud & Bolts/Gaskets

REFERENCE DOCUMENTSCHARACTERISTIC CLASS TYPE OF CHECK

Necessary Protection during 
Transportation

Ball Valve

Globe Valve/ Check Valve

QUANTUM OF CHECK

Major
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3.10 --- Major Calibration, Dimensional
Range Model & Visual 100% Approved data sheet Approved data sheet Mfr. TC P R W/R

3.11 Test Reports Major MTC, Visual & 
Dimensional 100% MTC's, Speci. Approved data sheet Mfr. TC P R W/R

3.12 Visual & Dimensional Review of Certificates Major Visual & Dimensional 100% Approved P&ID and GA Drwg. Approved P&ID and GA Drwg. Mfr. TC P R W/R

4

4.1 FAT as per submitted FAT Manual Major FAT Procedure 100% Approved FAT Manual Approved FAT Manual Inspection Report P W W/R

4.2 --- Major Visual + Dimensions 100% Approved Bill of Material Approved Bill of Material Inspection Report P W W/R

5

5.1 --- Major Verification of 
Documentation 100% Verification of documents Verification of documents Dispatch clearance by 

Client P R W/R

5.2 Name Plate Verification --- Name Plate Verification 100% Approved Drawing Approved Drawing Approved Drawing P R W/R

6

6.1 Pneumatic leak test at 7.7 bar for 15 min Major Strength 100% Approved P&ID and GA Drwg. No leakages Inspection Report P R W/R

6.2 SAT as per submitted SAT Manual Major SAT Procedure 100% Approved SAT Manual & FDS Approved SAT Manual & FDS Inspection Report P R W/R

7

7.1 As per Tender copy Major Verification of 
Documentation 100% Approved Speci. & as per 

 Tender Doc.
Approved spec. & as per

 Tender Doc.
Vendor Document 

Report P R W/R

Legend

M Manufacturer P Perform

C Client R Review

TPI Third Party Inspection Agency W Witness 

A For Approval W/R Witness for Test & Review of Certificates & Documents as per QAP

Note

1. Panel shall be offered to TPI at factory for Inspection. This shall be a part fo FAT.

2. Pressue Regulators and slam shut valve shall be witnessed by TPIA for functionality check at Manufacturer's work

Page No. 2 of 2

PROJECT: USM BASED METERING SKID FOR 
GAIL-GSPL TERMINAL DAHEJ

CLIENT: GAS AUTHORITY OF INDIA LTD.

CONSULTANT: J P KENNY

QAP No.: 11-0282D-01-11-10-003 Rev. 0

Junction Box & Cable Gland

Packing and Shipping Control

Site Acceptance Test

Site Acceptance Test

Dispatch

Name Plate Verification

Cable

SR. 
NO. DESCRIPTION

QUALITY ASSURANCE PLAN
SKID FABRICATION

TYPE OF CHECK QUANTUM OF CHECK REFERENCE DOCUMENTS ACCEPTANCE NORMSCHARACTERISTIC CLASS

Factory Acceptance Test (Panel)

Completeness + Inspection Release 
Certificate (IRC)

CONSULTA
NT/

OWNER

FORMAT OF 
RECORDS

INSPECTION BY

M TPI

Pressure Gauge

Final Inspection

REMARKS

Pneumatic Leak Test for skid assembly

Design & Calculation, Material TC,  
Calibration, Inspection & Test Report, As
built GA Drwg and P&ID

Final Documentation
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PROJECT: USM BASED METERING SKID FOR  
           GAIL-GSPL TERMINAL DAHEJ 
 

CLIENT: GAIL INDIA LTD. 
CONSULTANT: J P KENNY 

 
QUALITY ASSURANCE PLAN FOR 
INSTRUMENTATION EQUIPMENTS 

  
QAP No.: 11-0282D-01-11-10-021       Rev 0 

 

Page 1 of 2 

CODES FOR EXTENT OF INSPECTION, TESTS, TEST CERTIFICATES & DOCUMENTS : 
 

INSTRUCTIONS FOR FILLING UP: 
 

1. QAP shall be submitted for each equipment separately with break up of assembly 
/ sub-assembly & part/component or for group of equipment having same 
specification. 

2. Use numerical codes as indicated for extent of inspection & tests and submission 
of test certificates & documents. Additional codes & description for extent of 
inspection & test may be added as applicable for the plant and equipments. 

3. Separate identification number with quantity for equipment shall be indicated 
wherever equipment having same specifications belonging to different facilities 
are grouped together. 

4. Weight in kilogram must be indicated under column 5 for each item. Estimated 
weights may be indicated wherever actual weights are not  available. 

ABBREVIATION USED : 
 

CONTR    :  CONTRACTOR 
MFR         :  MANUFACTURER  
TPI           :  THIRD PARTY  
                    INSPECTION 

 

Code Description 
 
1. Visual 
2. Dimensional 
3. fitment & alignment  
4. Physical Test ( Sample) 
5. Chemical test( Sample) 
6. Ultrasonic test 
7. Megnetic particle test(MPT) 
8. Radigraphy test 
9. Dye Penetrant test 
10. Measurement of IR value 
a) Before HV test 
b) After HV test 
11. High voltage test/Dielectric  
       test   

Code Description 
 
12. Routine test as per relevant 
IS other standard 
13. Type test as per relevant IS/ 
other standard 
14.  Impulse Test 
15. Partial Discharge Test 
16. Heat run risc test/temper 
17.  Enclosure protection test 
18. Calibration 
19. Noise & Vibration 
20. Test certificate of bought out 
components 
21. Tank pressure test 
22. Paint shed vibration  

Code Description 
 
23. Short time rating 
24. Operational & 
functional test 
25. Over speed test 
26. Flame proof Test 
27. Clearance and 
creepage distance 
28. Acceptance test 
29  Honing Test  
30 Hydrotest/ Shell 
leak test 
31 Pneumatic  Seat 
leak test 
32 Impact test 
 

Code Description 
 
D1. Approved GA 
drawing. 
D2. Approved single 
line/ schematic 
diagram 
D3. Test certificates 
D4. Approved Bill of 
materials 
D5. Un-priced P.O. 
copy 
D6. Calibration 
certificates of all 
measuring instrument 
and gauges.  

Equipment Details Inspection & test    
Raw material and 

 in-process  stage inspection Final inspection & test 

Sl. 
No Item 

Identific
ation 
No. 

Quantit
y 
 

No./ 
M 

Weight 
 

Kg 

Manufact
urer’s  

Name and 
Address  

Exp 
date 
of 

Insp MFR CONTR & 
TPI GAIL MFR CONTR & TPI GAIL 

Test 
certificate & 
Document 
to be 
submitted to 
GAIL  

Acceptance 
Criteria 
standards/ 
IS/BS/ASM
E/ Norms 
and 
documents 

Remark/ 
Sampling 

plan 

1 2 3 4 5 6 7 
8           P/W   

/R 
 

9          P/W   
/ R 

10 11          P/W  
/ R 

12          P/W 
/R 

13       P/W 
/R 14 15 16 

1.0 Pressure 
Gauge / 
Temper. 
Gauge 

As per P 
& ID 

  Approved 
Vendor list  

1,2,3, 4,   P 
5,             P 

- - 1,2,3,       P 
18,20       P 

1,2,3,4,      R 
5,18,20,     R 
24             W 

1,2,3, 4    R 
5,18,20    R 
24            R 
 

1,2,3,4,5, 
18,20,24, 
D3, D6 

D3,D6, 
Tech. 
spec. 100%  

2.0  Resistance 
Temperatur

e Gauge 
 

As per   
P & ID 

  Approved 
Vendor list  

1,2,3,       P 
 4,5          P 

- - 1,2,3,4,    P 
5,18,20,  P 
24            P 

1,2,3,4,    R 
5,18,20,   R 
24             R 

1,2,3,4,    R 
5,18,20,   R 
24            R 

1,2,3,4,5, 
18,20,24,  
D3, D6 

D3,D6, 
Tech. 
spec. 100%  

Equipment Details Inspection & test    
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PROJECT: USM BASED METERING SKID FOR  
           GAIL-GSPL TERMINAL DAHEJ 
 

CLIENT: GAIL INDIA LTD. 
CONSULTANT: J P KENNY 

 
QUALITY ASSURANCE PLAN FOR 
INSTRUMENTATION EQUIPMENTS 

  
QAP No.: 11-0282D-01-11-10-021       Rev 0 

 

Page 2 of 2 

Raw material and 
 in-process  stage inspection Final inspection & test 

Sl. 
No Item 

Identific
ation 
No. 

Quantit
y 
 

No./ 
M 

Weight 
 

Kg 

Manufact
urer’s  

Name and 
Address  

Exp 
date 
of 

Insp MFR CONTR & 
TPI GAIL MFR CONTR & TPI GAIL 

Test 
certificate & 
Document 
to be 
submitted to 
GAIL  

Acceptance 
Criteria 
standards/ 
IS/BS/ASM
E/ Norms 
and 
documents 

Remark/ 
Sampling 

plan 

1 2 3 4 5 6 7 
8            P/W   

/R 
 

9          P/W   
/ R 

10 11          P/W  
/ R 

12          P/W /R 13       P/W 
/R 14 15 16 

3.0 USM 
Meter  

As per   
P & ID 

  Approved 
Vendor list 

 

1,2,3,       P 
4,5,8,       P 
29,30,      P 
32            P 

- - 1,2,3,        P 
18,20,24    P 
 

1,2,3,4,     R 
5,8, 18,     R 
20,24,29   R 
30,32         R 

1,2,3,4    R 
5,8, 18,    R 
20,24,29   R 
30,32       R 

1,2,3,4,5,
8, 18,20, 
24, D1, 
D3,D6 

D3,D6, 
Tech. 
spec. 100%  

4.0 Flow 
Computer 

As per   
P & ID 

  Approved 
Vendor list  

1,2,3,       P 
 12,18      P 

- - 1,2,3,       P 
18,24        P 

1,2,3         R 
18,24        R 

1,2,3        R 
18,24       R 

1,2,3,18, 
24, D1, 
D2,D3, 
D4,D6 

D3, 
Tech. 
spec. 100%  

QAP No.  Remark ( If any) : Legend :  P : Perform, W : Witness ,  R : review 
                            : EN 10204, Type 3.2 certificates shall be provided for bought out items. Those shall be inspected by TPI appointed by                 
                               Vendor.                                
 Rev. 0 

For Contractor / Sub-contractor 
(Stamp & Signature )  For JPK / GAIL 

(Stamp & Signature )  Date   
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