
INDRADHANUSH GAS GRID LIMITED (IGGL) 
(Joint Venture of IOCL, ONGC, GAIL, OIL and NRL) 

GUWAHATI, ASSAM 

NORTH -EAST GAS GRID PIPELINE PROJECT  

BID DOCUMENT FOR  

SUPPLY OF ORIFICE METER BASED METERING SKIDS 
ON ANNUAL RATE CONTRACT 2(TWO) YEARS   

OPEN DOMESTIC COMPETITIVE BIDDING 

Tender Ref. No.:  05/51/23VC/IGGL/030-FL 

VOLUME – II OF II 

PREPARED AND ISSUED BY 
MECON LIMITED 

(A Govt. of India Undertaking) 
Delhi, India 

[In case of any conflict in terms & conditions given in documents 
uploaded on GEM portal (Vol. I & Vol. II) and provisions/ 
conditions available at GeM portal (including General terms and 
conditions (GTC)), the terms & conditions contained in documents 
uploaded in GeM portal (Vol. I & Vol. II) shall prevail]

Page 1 of 644



 

INDEX 
 

 
A) MATERIAL REQUISITION 

 
B) VENDOR DATA REQUIREMENT 

C) TECHNICAL QUESTIONNAIRE 

D) VENDOR DRAWING/ DATA APPROVAL PROCEDURE 
 

 

E) CHECK LIST (TECHNICAL) 

   Annexure – A 

   Annexure – B 

 

F) JOB SPECIFICATION (REF.: Spec. No. - MEC/05/ 21/E5/JS-030) 

 
a) TECHNICAL SPECIFICATION FOR ORIFICE METER (TS No.: MEC / 05 / E5/ TS / 

ORFM) 

 

b) TECHNICAL SPECIFICATION OF CONTROL PANEL (REF.: TS No.- 

MEC/05/E5/TS/CP -030) 

 

c) TECHNICAL SPECIFICATION OF GAS CHROMATOGRAPHS (REF.: TS No. - MEC/ 

05/E5/ TS/ GC - 030) 

 

d) PIPING MATERIAL SPECIFICATION 
 
 
 

ANNEXURE 
 

Annexure-I - DATASHEETS 

 
Annexure-II - GAS COMPOSITION PARAMETERS 

Annexure-III - P & ID 

Annexure – IV   -  INSTALLATION DRAWINGS 

Annexure –V - APPROVED VENDOR LIST 

Annexure -VI  -  QAPs 

Annexure -VII  - FAT PROCEDURE/ FAT MANUAL 

 
Annexure -VIII - STANDARD SPECIFICATIONS 

 
 
 

 

Page 2 of 644



 Page 1 of 2                                                                       Rev.3 

MATERIAL REQUISITION 

 

PROJECT         :       NORTH EAST GAS GRID (PHASE – 1 & 2 P/L SECTION)  

ITEM  :         METERING SKID  

MR NO.   :         MEC/S/05/E5/23VC/030 

CLIENT  :         M/s INDRADHANUSH GAS GRID LIMITED 

 

Item No. Description Unit Qty Remarks 

Under 2 Year ARC 

A 

Design, Engineering, Manufacturing, Testing, Nameplate 

marking, Painting, Inspection, Packaging, Forwarding, 

Transportation, Transit Insurances, Shipment, Unloading of skid 

at site, Calibration and Supply of Metering Skid which comprise 

of Filtration (1W+1S) & Metering (1W+1S) through Single 

Chamber Orifice Meter with field mounted flowcomputer 

(alongwith solar panel, batteries, charge controller, JB, etc.)(for 

item no. A.1 only), panel mounted Flow Computer including 

Metering Panel along with the accessories (barriers / isolators, 

SDC, Terminal block duly mounted, wired and fully assembled) 

(for A.2 to A.7), Gas Detection System (for item nos. A.2 to A.7), 

Scrubber (for item nos. A.1 to A.6, A.8 & A.9), Gas 

Chromatograph (for item nos. A.4 to A.7), Water Dew Point 

Analyzer (for item nos. A.4 to A.7), Hydrocarbon Dew Point 

Analyzer (for item nos. A.4 to A.7), Consumables, Compulsory & 

Commissioning Spares, Special Tools Tackles including Assistance 

in Configuration, Interfacing, Integrated Testing & 

Commissioning as per Job specifications and Special Instructions 

enclosed. 

   

A.1 

CHECK METERING FACILITY WITH SCRUBBER AT ONGC 

KSAB WHI SOURCE JORHAT (Ref P & ID No.: 

MEC/23VC/05/28/M/001/FEEDER-1001)  

Nos. 01  

A.2 

CHECK METERING FACILITY WITH SCRUBBER AT ONGC 

SUAB WHI SOURCE JORHAT (Ref P & ID No.: 

MEC/23VC/05/28/M/001/FEEDER-1002) 

No. 

01  

A.3 

CHECK METERING FACILITY WITH SCRUBBER AT ONGC 

BABEJIA WHI SOURCE JORHAT (Ref P & ID No.: 

MEC/23VC/05/28/M/001/FEEDER-1002) 

No. 

01  

A.4 

CHECK METERING FACILITY WITH SCRUBBER, GAS 

CHROMATOGRAPH, WATER DEW POINT ANALYZER, 

HYDROCARBON DEW POINT ANALYZER AT ONGC 

KORAGHAT WHI SOURCE JORHAT (Ref P & ID No.: 

MEC/23VC/05/28/M/001/FEEDER-1003) 

No. 

01  

A.5 

CHECK METERING FACILITY WITH SCRUBBER, GAS 

CHROMATOGRAPH, WATER DEW POINT ANALYZER, 

HYDROCARBON DEW POINT ANALYZER AT ONGC 

TULAMURA (Ref P & ID No.: 

MEC/23VC/05/28/M/001/FEEDER-1004) 

No. 

01  

A.6 
CHECK METERING FACILITY WITH SCRUBBER, GAS 

CHROMATOGRAPH, WATER DEW POINT ANALYZER, 

HYDROCARBON DEW POINT ANALYZER AT ONGC KHUBAL 

No. 

01  
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FIELD (Ref P & ID No.: MEC/23VC/05/28/M/001/FEEDER-

1005) 

A.7 

CHECK METERING FACILITY WITH GAS CHROMATOGRAPH, 

WATER DEW POINT ANALYZER, HYDROCARBON DEW 

POINT ANALYZER AT RT SILCHAR (Ref P & ID No.: 

MEC/23VC/05/28/M/001/FEEDER-1006) 

No. 

01  

A.8 
SCRUBBER AT ONGC JANTAPATHAR SOURCE (Ref P & ID 

No.: MEC/23VC/05/28/M/001/FEEDER-1002) 

No. 
01  

A.9 
SCRUBBER AT BANASKHANDI GCS (Ref P & ID No.: 

MEC/23VC/05/28/M/001/FEEDER-1006) 

No. 
01  

A.10 

Assistance in Installation, Testing and Commissioning of skid at site, 

consisting of Scrubber, Gas Chromatograph, Water Dew Point 

Analyzer, Hydrocarbon Dew Point Analyzer, Filtration, Metering 
through Single Chamber Orifice Meter with field mounted 

flowcomputer / panel mounted Flow Computer including Metering 

Panel & Gas Detection System along with the accessories. The price 
shall be inclusive of Airfare Boarding, Lodging, Local Transport, 

Incidental, Traveling etc. & all other expenses. 

Man Days 49  

 

Notes: 

 

1 Evaluation shall be done for complete Package.  

 

2 The Metering skid supplier shall be responsible for assistance in Installation, Testing and 

Commissioning of quoted MR items. For this purpose, 49 man days are considered for 

evaluation purpose. However, payment shall be as per actual requirement. Bidders shall 

indicate separate price for all quoted Item nos. A.1 to A.9 against item no. A.10.  

 

3 The Vendor shall be completely responsible for the design, materials, manufacture & 

fabrication, testing, inspection, preparation for shipment and transport of the above 

equipment strictly in accordance with the MR and all attachment thereto. All items shall 

be provided with EN 10204-3.2 certificates. 

 

4   Vendor shall appoint any one of the following TPIA for inspection purpose. Vendor has 

to propose minimum 4 nos. of below listed agencies to be approved by IGGL/MECON. 

 

a) Lloyd Register of Industrial Services 

b) Technische Ulierwachungs Verein (TUV) 

c) Det Norske Veritas (DNV) 

d) AB-Vincotte 

e) Bureau Veritas 

f) SGS 

g) American Bureau Services 

h) Velosi Certification Services 

 

Apart from inspection by TPIA, inspection shall also be performed by MECON / IGGL’s 

delegate, as set out and specified in the codes and particular documents forming this MR. 
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1.0 GENERAL 

 

This specification together with all annexure enclosed cover the requirement for the design, engineering, manufacturing, 
testing, inspection and supply of Single chamber Orifice meter-based Metering Skid, along with all accessories for 
different location as per P & IDs. Each stream of Skid shall be designed to cater flow of 100% of max. (Rated) flow 
capacity (as per P&ID).  
 

The scope of work / supply includes Design, Engineering, Manufacturing, Inspection, Testing and Supervision for 
Installation & commissioning of metering skid consisting of (1W + 1S) Filtration, (1W + 1S)  Flow measurement 
through Single chamber Orifice meter with field mounted flow computer (alongwith solar panel, batteries, charge 
controller, JB, etc.) (for item no. A.1 only), panel mounted Flow Computer with Metering Panel & its accessories (for 
item nos. A.2 to A.7), Gas Chromatograph (for item nos. A.4 to A.7), Water Dew Point Analyzer (for item nos. A.4 to 
A.7), Hydrocarbon Dew Point Analyzer (for item nos. A.4 to A.7), LEL Detection System (for item nos. A.2 to A.7), 
Scrubber (for item nos. A.1 to A.6, A.8 & A.9) and valves, piping, instruments & fittings as per P & ID’s. The Required 
capacity, Pressure Rating, Quantity and Location of the Skids shall be as per P & ID. 
 

1.1    The description and requirements contained in this specification are concise by necessity and cannot include all the 
details. However, it is the responsibility of the bidder to execute the job on a turnkey basis in accordance with the 
specifications and internationally recognized good engineering practices. 

 
1.2 Any activity specifically not listed in this document, does not absolve the bidder of their responsibility to include such 

activities in their scope of work and supply, which otherwise is necessary, to complete instrumentation work for the 
project. All such activities shall be carried out by the bidder without any cost/ time implication. 

 

1.3 In the event of any conflict between these specifications, related standards and codes, any other attachment to this 
package, the bidder shall follow the following documents in the order of their priority: 

 
a) Job Specifications for Gas metering package 
b) Data Sheets and Typical P&ID 
c) Standard specifications and Technical Specification attached in the tender document. 
 

In case of any conflict in various documents, same shall be referred to CLIENT/Mecon for clarification. Bidder shall not 

proceed without getting written approval in such a case. 
 

2.0 SCOPE OF WORK & RESPONSIBILITY OF BIDDER 

 

2.1 Scope of Work 

 

2.1.1 General: Bidder shall be responsible for execution of the package on turnkey basis with scope of work as listed below but 
not limited to the following: - 

 
a) Design and Engineering 
b) Procurement/ Supply, Inspection, Factory testing and Acceptance 
c) Supervision for Installation, field calibration/ testing and commissioning. 
 

2.1.2 Design and Engineering: 

 
(a) Owner shall provide the bidder with this bid package consisting of typical Piping & Instrumentation Diagrams and 

process data sheets. The bidder shall be responsible to carryout the design and detailed engineering based on the data 
provided in the bid package and in line with other technical requirements specified elsewhere in this document. 
Scope shall also include sizing and sizing verification for all items including where data is dependent upon detailed 
engineering, detailing of basic engineering designs, preparation of data sheets, coordination drawings for instruments 
and system-oriented items, engineering drawings etc. 

 
(b) Residual Engineering 

The bidder shall also be responsible for carrying out any residual basic engineering necessary for proceeding with 
detailed engineering like equipment/ instrument sizing, utility consumption, specifying derived data in process data 
sheets, type and material selection of instruments/ equipments wherever required. 
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 (c) Control Room Engineering 
 

Scope of skid supplier (bidder) for control room engineering is as explained below: 
 
The complete skid / Metering System data (including gas composition, flow computer data and differential pressure, 
Pressure, Temperature and valve status) is required to be sent to remote station through CLIENT’s RTU / SCADA. 

Gas metering panel shall be complete with Flow computers, Receiver instruments like signal selector, Power 
supplies, Isolating IS barriers & accessories, lamps, LEL gas monitor/ controller, converters etc. duly mounted 
completely wired & GC Controllers shall be mounted in same metering Panel, A separate terminal strip (designate as 
Telemetry Interface to RTU) shall be provided for terminating the signals to/from SCADA in this metering panel, 
Suitable hardware/ software is to be supplied for SCADA/RTU connectivity. 
 
For Supervisory monitoring and control, a SCADA system is envisaged to ensure effective and reliable control, 
management and supervision of the consumers from centralized location. The SCADA system along with RTUs 
shall be provided by CLIENT. However, the bidder shall be responsible for configuring their systems and providing 

all the necessary details of their systems to the SCADA vendor. 
 

 (d)   Engineering Drawings & Documents 

 

i) Vendor Data Requirements indicate the list of drawings and documents required to be supplied by the bidder, as 
a minimum. Bidder to note that list specifies only the major deliverables. Documents and drawings not listed 
but necessary for proper engineering, construction, operation and maintenance shall also be prepared by the 
bidder. 

 
ii) Bidder shall be responsible for preparation of all engineering drawings and documents including those 

necessary for construction like instrument index, tray layouts, location plans, cable schedules, installation 
standards, bill of material etc. 

 
iii)  Bidder shall also be responsible for providing all drawings and documents for package/ sub package units 
 
iv)    It is expected that bidder utilizes uniform data sheet formats enclosed along with this document, for preparing 

specifications for various instruments, including those, which are being prepared by package/ sub package 
vendors. Items for which no format has been attached with the document, bidder may use standard ISA formats. 
Use of manufacturer standard formats shall be avoided. 

 
v) The bidder shall supply all the documents in both hard copy and soft copy. This includes all the documentation 

including those for package units. 
 

e)  The design and engineering work shall also include review of post-order vendor drawings and documents for all 

instruments and system-oriented items. Following methodology must be followed for drawings and documents being 
forwarded to Mecon. 

 
i) The Bidder shall thoroughly review and approve vendor drawings for all instruments including sub-package 

items, before forwarding to Mecon. Only the approved drawings duly stamped and signed by a competent 
representative/ engineer of Bidder shall be forwarded. 

 
ii) The Bidder shall be responsible for all System Engineering documents for the Gas metering systems. This shall 

include all related documents such Functional design specifications, sizing calculations, pressure drop 
calculation etc. and Engineering documents such as functional loop schematics, instrument details and cable 
schedule, Power supply distribution schemes etc. These documents shall be reviewed and approved by Bidder 
based on philosophy specified/ agreed for the engineering before forwarding to Mecon. 

 
iii)  All multidisciplinary fabrication and construction drawings shall be reviewed and signed by bidder’s respective 

departmental representatives before forwarding to Mecon for review/ approval/record. 
 

f) Bidder shall be fully responsible for co-coordinating with all agencies concerned to ensure proper, uniform and 

smooth engineering. This shall include coordination with: 
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i) All individual item suppliers for uniformity in engineering and documentation supplied by them including 
P&ID’s, instrument specifications, installation standards etc. and obtaining all requisite drawing and documents 
for review, record and final documentation. 

 
ii) All instrument item suppliers including suppliers/ manufacturers of various system-oriented items. 
 

iii)  Bidder’s own inter-departmental coordination with departments like mechanical, piping, electrical, QC, 
pressure vessel, heater group etc. This shall include furnishing all necessary engineering data in the form of 
drawings & documents and review of drawings & data supplied by other departments. 

 
g)  Bidder shall be responsible for preparation of all As-Built drawing / documents including 
 

i) All P&IDs and GADs 
 
ii) All Datasheets, specifications of instruments 

 
iii) All Purchase documents. 
 
iv) All System documents including hardware and software documentation. 
 

2.1.3 Procurement/ Supply, Factory testing and Acceptance 
 
a) Engineering for procurement shall include preparation of various material requisitions which shall include process 

data sheets, typical data sheets for instruments, instrument standard specifications, special requirements etc., 
evaluation of offers received from various manufacturers/vendors, preparation of Technical Bid Analysis, 
preparation of purchase requisition and review/ approval of vendor drawings, incorporation of Mecon comments. 

 
b) All Instrument items and Gas metering systems shall be procured from vendor list attached elsewhere in this package. 

Bidder must desist from procuring any items from vendors not approved by Mecon. Along with the bid, the bidder 
has to provide the list of items/ equipments with size, Make and Model Number selected form the approved vendor 
list only. Non-compliance to this may result into rejection of bid.  

 
c) Bidder shall prepare purchase requisitions for all instruments/ systems which shall consist of a consolidated purchase 

document including all purchase specifications including data sheets, special instructions/ requirements (if any), 
standard specifications/ purchase specifications, testing requirements, quality requirements etc. All purchase 
requisitions shall be furnished to Mecon for information/ review/ approval. 

 
d) Testing & calibration of all instruments, Factory Acceptance Test (FAT) and Site acceptance Test (SAT) shall be 

carried out by the bidder. Range/ calibration span, set points, reports etc shall be modified as per CLIENT’s 

requirement by the bidder during FAT and SAT. CLIENT / Mecon shall witness testing of any or all items at various 
stages during manufacture and/or at final stage before shipment at their discretion. Testing shall be carried out as per 
approved procedures. No instrument shall leave manufacturer’s works without factory acceptance test. All necessary 
changes shall be incorporated/ implemented as suggested by CLIENT / Mecon during FAT/ SAT etc. As build 
drawing/ documentation to be submitted by the bidder shall contain all such changes. 

 
2.1.4  Installation, Field Calibration/ Testing and Commissioning 

 

a) Bidder shall carryout installation of all instruments in the skid as described in this document. Installation shall 
include but not limited to installation of all supplied items, installation skid assemblies explained in this package, 
installation of junction boxes, interconnection between instruments and junction boxes, fabrication, laying and 
painting of cable trays, laying of all single pair and multi pair cables in the skid, JB earthing/ grounding, Field 
Instruments/ signal earthing/ Grounding, tagging, ferruling, cable glanding and pair/ core identification of all field 
cables.  

 
b) Distribution of power to various instruments in the skid from single point in the skid. Separate JB is required for 

different type of signals and also for power to field instruments (Power supply to Meter, GC and other Field 

Instruments shall be in separate JBs). 
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c) Installation shall be carried out as per Mecon standards or as recommended in the tender. For special instruments, the 

installation may be carried out as per vendor/ manufacturer’s recommendations however all such installation 
standards shall be subject to Mecon review.  

 
d) Bidder’s scope of supply/ work shall include earthing cable/ strips etc. (along with cable tray with supports for 

installation) in the skid/ JB/ control room, as per the requirements of various instruments. 

 
e) Due to limitations in transportation of the skid, the skid has to be transported to site in different modules. Individual 

modules shall be so designed that there are no / minimum cabling interconnections between various modules and 
such interconnections if any shall be in the bidder’s scope. 

 
f) Bidder shall quote for man day rates as per SOR for installation supervision and commissioning of the complete 

skids. The quoted man-day rates for installation supervision and commissioning shall be valid for 24 months from 
date of issuance of FOI. Bidder shall depute qualified and competent person for installation supervision / 
commissioning. 

 
g) Testing & Calibration 

 
Bidder scope of work includes testing of all supplied items and systems including impulse lines, pneumatic signal 
tubes and instrument cables and special instruments/ items if any. Bidder shall also carryout testing and calibration of 
all instruments as per the requirements specified elsewhere in tender document. Testing and calibration of Gas 
metering system shall be as described elsewhere in the document. 
 

h) Commissioning 
 

It is the responsibility of Bidder to co-ordinate and make available the services of vendors/ sub-vendors for gas 
metering system package, control system, etc. and other special instruments/ equipments like Gas Chromatographs, 
Gas flow meters, Flow computers, during installation, testing, FAT, Site acceptance, startup/ commissioning of the 
station. The bidder shall provide assistance during commissioning without any condition/ pre-requisite. It is the 
responsibility of the vendor to get the certification from site Engineer. Installation of all the loose supplied items, its 
interconnection etc (except control panel erection, skid erection, construction of earth pit, cabling / cable tray laying 

from Metering skid to control panel) shall be in the scope of supplier. In case of any dispute / conflict arising due to 
difference in opinion/ interpretation, the interpretation of CLIENT /Mecon shall be considered final. 
 

2.2 SCOPE OF SUPPLY 

 
Supply of all items as indicated on the typical Piping & Instrumentation diagrams (P&ID) and other technical documents 
attached with this document. 
 

1)       The scope of supply shall include but not limited to the following as a minimum: 

 

a) Skid mounted Custody transfer Gas metering system package inclusive of Gas filtration & Gas metering (through 
Single chamber Orifice meter) complete in all respect as per P & IDs, Process data sheets & as described in Job 
specification for Gas metering system package. 

 
b) All field instruments such as Pressure Transmitters, Differential pressure transmitters, pressure gauges, temperature 

gauge, Temperature Transmitters & RTDs, Pressure Safety Valve, Creep relief valves, LEL Gas detectors, etc. 

 
c) Supply of Gas Chromatograph is envisaged for item nos. A.4 to A.7 as per MR. The G.C Controller to be mounted 

in the same metering panel. 
 
d) Supply of fully wired metering panel for Metering skid (for item nos. A.2 to A.7) as per MR with receiver 

instruments & accessories such as, indicating LED lamps, required intrinsic safety barriers, isolators, TB, tube light, 
space heater, cable ducts & Panel Mounted Flow computers and Color Printer and its accessories, signal converters, 
hub, hardware required to establish various serial link / connectivity with different instruments/ items (like Printers, 
GSM Modem, Single chamber Orifice meter, Laptop, SCADA/ RTU, GC, FC, LEL Controller etc) mentioned 

elsewhere. All the control room hardware (GC controllers, LEL controller, GSM Modem, FC, printer, laptop, 
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communication cable required for control panel items) to be installed in the supplied metering panel. All hardware 
and software required for using diagnostic features of supplied instruments like Flow meters, Flow computers, GC, 
etc. shall be provided by the bidder. 

 
e) GSM Modem shall be provided with each flow computer for polling data from master control station (previous 35 

days data) and remote data monitoring. 
 

f) All installation and erection materials such as impulse piping, pipe fittings and valves, copper jumpers, anchor 
fastener, tubes, tube fittings, SS valves & manifolds, cable tray and supports (for JB, vents, tubing etc.), cable 
glands, ferrules, lugs, cable ties, cable sleeves, TBs, earthing cable, foundation bolts of the skid, gaskets, 
companion flanges for inlet and outlet of the skid, all type of consumables and accessories for mounting of 
instruments, instrument supports, tray supports, canopies/ sunshields for all field mounted instruments. 

 
g) Supply of all types of cables such as signal, alarm, control, earthing cable, power cables. For supply of cables with 

each skid, Distance between metering skid (field) and Control room/ Metering panel shall be approx. 250 Meters. 
Supplied cables shall be intrinsically safe and shall be as per Mecon Specification. Preparation of cable trench and 

laying of cables and cable trays between skid and control room is not in the Scope of bidder. However, supply of 
all the materials like cable ferrules, cable lugs, cable ties, cable sleeves, TBs, earthing cable, cable tray supports, 
anchor fastener, cable trays including cable glands at both ends is in bidder’s scope. Bidder shall also supply 
suitable power cable (for supply of UPS/ Non-UPS power to control panel, power distribution etc.) and also cable 
required for SCADA/ RTU connectivity. Separate runs (from field to metering panel) of cables to be considered for 
each Metering stream & metering to be send directly to the metering panel i.e. not through JB. 

 
h) The distance between Power distribution/ UPS and Control panel/metering panel shall be approx. 50 meters. The 

distance between Control panel/Metering panel and SCADA/ RTU panel shall be approx. 30 meters. Supply of all 
the materials like cable ferrules, cable lugs, cable ties, cable sleeves, TBs, earthing cable, cable tray supports, 
anchor fastener, cable trays including cable glands at both ends is in bidder’s scope. Suitable cables of suitable 
length to be supplied as follow: 

 
i. All type of cable from field to control room. 
ii. Communication and signal cable from control panel to SCADA/ RTU panel, Printer & Laptop etc. 
iii. Power supply to control panel, field instruments considering the above indicated distances. 

 
i) All field Instruments of Metering i.e. PT impulse line & TT Thermowell along with flange, Meter run, meters 

(Single chamber Orifice meter), flanges, fittings & GC impulse line shall be Cold Insulated. Extra care should be 
taken by the bidder to avoid damage of insulation during transportation. 

 
j) Perforated tray, angle tray, accessories required for cable laying and routing up to the control room through cable 

trench. (Only supply of these material is in bidder’s scope, however cable laying, tray work and cable/ tray 
erection/ installation is not in bidder’s scope) 

 
k) Junction boxes and cable glands (as per the requirement of area classification) for different types of signals such as 

intrinsically safe, alarm, power etc. should be supplied and mounted/ installed in metering skid. Preferably, all JBs 
shall be mounted in skid at height of 1.3 meter from ground/ finished floor level/ skid base frame and accessible / 
approachable from outside. JBs shall not to be installed inside Skid. 

 
l) Painting of pipes, equipments, instruments, control panel, enclosures, platforms, jump-over/ crossovers, as required 

in line with the painting specifications attached elsewhere in this document. Also flow direction to be marked on 

mainline piping. 
 

m) Galvanized iron/ copper earthing strip and earthing cables for earthing of all instrumentation items including 
junction boxes etc. to instrument earthing system. (Supply of earthing strip / cable is in bidder’s scope. Earthing pit 
at a distance of 50 meters shall be considered). Making of earth pit and laying of earthing cable/ strips is not in 
bidder’s scope. 

 
n) Suitable environmental enclosure for custody transfer field instruments for environmental effect protection with a 

provision of locking. Any other erection material necessary for installation and commissioning of special 

instruments, if any. 
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o) Platforms & cross-over(s) / Jump-over(s) to be provided for the operation and maintenance of the equipments/ 
instruments/ JBs installed in the skid. Proper spacing to be maintained between the equipments for operation & 
maintenance. The vent & drains shall be properly supported in the skid. All the vents shall be at a height of 
minimum 3 meters above the working platforms. All flanges shall be connected through flexible jumpers of 
Minimum 3 mm thickness and 20 mm wide copper strips. Neoprene rubber sheet to be provided at all the supports 
for mainline pipe / valves / tubes / equipments etc. U turn flanged spool piece to be provided as spare to change the 

orientation of skid & the dimensions of the spool piece to be decided during detail engineering. All the extra 
tappings to be plugged & sealed (if not used). 

 
p) Any special tools/ tackles required shall be in scope of vendor. 

 
q) All the software used in the system and as specified elsewhere, shall be licensed in the name of CLIENT. 

 
r) One number of Laptop & Color Desk Jet / LaserJet Printer to be supplied with Metering skid (for item nos. A.2 to 

A.7) for panel mounted Flow Computers with auto switch between flow computers. 

 
s) Compulsory spares and commissioning spares (for each skid separately) as listed elsewhere in this document. 

 
t) Drawings and documents as listed elsewhere in this document. 

 
u) All pipes, tubing, fittings, valves, gaskets, bolts, nuts, spades, etc. 

 
v) A structural skid complete with necessary drip pan, walkways, staircase, platforms, gratings, handrails for access 

for operation and maintenance. 
 

w) Earth bonding system and earthing boss. 
 

x) Lifting lugs and spreader beam / frame, foundation Anchor bolts for the skid. 
 

y) Stainless steel nameplate for each skid, each tagged equipment and component. 
 

z) All Tie-ins (flanged connections) with nuts and bolts. 
 

aa) Inlet and Outlet matching flanges and Studs & nuts shall also be supplied along-with the skid. 
 

bb) The sun/ rain protection shed for Gas chromatograph field unit and for electronic instruments shall also be supplied 
by the bidder. 

 
cc) Operation and maintenance manual, for instruments/ equipments, as built drawing/ documentation. 

 
dd) The direction of Inlet & outlet is fixed. However, the orientation and detailed GAD will be approved as per the plot 

details and will be dealt during detailed engineering. 
 

ee) Please note that Bidder shall submit hard copies of all documents/ drawings to MECON. The date of receipt 

of these documents/ drawings at MECON shall be deemed as the date of submission. If any documents/ 

drawings require re-submission due to any error/ deficiency noticed during review/ approval stage, in that 

event the additional time required by the bidder/supplier to get the revised document/ drawing 

reviewed/approved by MECON shall be solely to bidder’s/supplier’s account and in no case the bidder/ 

supplier shall be entitled for any time or cost benefit. Also, P&ID shall be submitted within 2 weeks from the 

date of award of contract & GAD shall be submitted (after approval of P&ID & mainline equipments only) 

within 1 week and will be considered accordingly. 

2.3 Further Scope of Work and supply:  

 
a) Vendor scope includes Design, Engineering, Manufacturing, Inspection, Testing, Transportation, Supervision for 

Installation & commissioning of complete supplied items (Filtration , flow measurement, Stream Flow computers 
(for each stream), IR type LEL Detection system, safety valves, Pressure Instruments, Temperature Instruments 
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Control Panel, complete integrated field instruments, piping, fittings and valves in a skid and a control room 
equipment with the following items described below as a minimum and as shown on the P&ID) of metering skids / 
metering system.  

 
b) Metering skids shall consist of complete metering package (consisting of Filtration and Metering. Each Metering 

streams of Skid should be designed for 100% of maximum flow capacity as per P& ID. Each of the Gas filtration and 
Metering Section shall be of required design flow capacity meeting the specified operating design conditions as per 

process data of respective skids. The Vendor’s scope of work shall include supply of the complete Gas Filtration & 
Metering Skid in accordance with this specification and any other codes, standards and regulations stated herein. In 
each metering skid, one complete stream will be kept on a hot stand-by mode (including filtration, Metering etc.) 

 
c) The scope of supply as a minimum and as shown on the P& ID shall include, but not limited to the following. 

 
d) One gas filtration system with two gas filters (1 operating + 1 standby stream) (for each skid), each of 100 % of 

maximum flow capacity.  
 

e) One Gas metering system with two metering streams (for each skid) of Single chamber Orifice meter (1 operating + 
1 stand by stream). Flow computer shall be provided for each meter stream with all interface accessories. Each 
metering stream shall be designed for 100 % of capacity. 

 
f) Gas Chromatograph system (for item nos. A.4 to A.7) shall consist of complete field mounted GC analyzer cabinet 

(closed from 3 sides with door/ access from 1 sides) and carrier and calibration gas cylinders assembled on a skid, 
retractable sample probe, sample tubing, sample conditioning system, and remote interface / display unit (control 
panel mounted) shall be supplied by the bidder along with each skid. Gas Chromatograph shall be used for 

Calculation of Gas Composition. The GC probe shall be installed at least 20D downstream from any flow disturbing 
elements such as elbows, valves, headers, tees as per ISO 10715. Separate Flanged Outlet pipe with provision for GC 
probe installation shall be provided for the same (It can be supplied loose). The calibration gas shall have 3 years 
stability with complete traceability. The on-line GC shall be certified for custody transfer application by a certifying 
agency equivalent to Nmi/ PTB/ NPL. The Helium Gas cylinders and Calibration Gas cylinders shall be approved by 
CCOE or equivalent body. The Gas Chromatograph shall be interfaced with all the Flow computers and on-line GC 
data to all the Flow computers shall be available all the time. 
 

g) The Gas Flow Meter shall be certified for custody transfer application by a certifying agency equivalent to Nmi/ 
PTB/ NPL. The maximum permitted velocity through meter shall be 20 meter per sec. 
 

h) Skid mounted field instruments like pressure gauges, Temperature gauges, Pressure & diff. Pressure transmitters, 
Temperature transmitters, temperature elements & thermo wells, shall be supplied along-with the skid. 

 
i) The metering stream (flow meter, up-stream & down stream meter tube, flow profiler, impulse tubing of Pressure 

transmitter, thermo- well, impulse tubing of on-line GC) shall be completely insulated to ensure an even heat transfer 

throughout the meter run when subjected to ambient environment. 
 

j) The custody transfer equipments at field like transmitters (pressure & temperature) shall be installed in an 
environmental enclosure to minimize the effects of ambient temperature variations and shall be lockable for 
prevention of unauthorized data entry.  

 
k) LEL gas detectors (IR Type point detectors) (quantity as per datasheet) on the skid and LEL Gas monitor in the 

control panel shall be provided as per data sheet and applicable standards / codes.  

 
l) Panel mounted Flow computer along with printer, GSM Modem & its accessories shall be supplied for Metering 

Skids (for item nos. A.2 to A.7) as per MR. The flow computers shall be control room mounted. 230 VAC, 50 Hz 
power supply shall be available for Control panel to be installed in control room.  Flow computers and all other 
accessories for Metering system shall be installed in control panel. The system shall be designed in such a way that it 
should operate at 230VAC-50 Hz. Signal converter, signal selector, Isolating IS barriers & accessories, a separate 
terminal strip for all SCADA signals to/ from CLIENT’s RTU duly mounted completely wired also to be provided. 
The entire system shall be mounted on control panels. PID controller shall be inbuilt within the flow computer, in 
case the supplied flow computer does not have PID control functionality, separate PID controller shall be supplied. 
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m) Supply of on-line Solar Panel & Batteries alongwith field mounted Flow Computer for Metering skid (for item no. 

A.1 only) as per MR.  
 

n) On line Solar Panel & Batteries along with field mounted Flow Computer & its accessories shall be supplied for 
Metering skid (for item no. A.1 only) as per MR. The system shall be designed in such a way that it should operate 
through battery. Bidder shall submit the Battery sizing calculation, Details of battery & Solar Panel, Product 
Technical Literature along with offer. The Rating, make and other necessary details in support of selected model for 

Battery & Solar Panel shall also be submitted. The power consumption of Flow Computer, Modem and other 
associated utilities of online system shall be considered for Backup calculation and finalization of sizing of Battery. 
Charger for batteries to be kept in separate JB & Battery JBs to be provided with breathing valves. 
 

o) Supply of metering panel (for item nos. A.2 to A.7) to house all the required control room components including 
LEL detection system, GC, Flow computers, Ball valve status indication, other hard-wares like signal converter, 
barriers, relays, cables, connecters, power supply, modem etc. to ensure completeness of metering system is in scope 
of bidder. Cable gland for connecting Field signal/ control cables, power cable in control panel is also in the scope of 
bidder. 

 
p) Internal or external USB converter and cable shall also be provided with each flow computer for connecting it to 

USB port of Laptop for configuration.  
 

q) Supply of all pipes, tubing, fittings, valves, gaskets, bolts, nuts, spades, etc, are in bidder’s scope. 
 

r) All cables (including earthing cable), cable trays, earthing strips for grounding/ earthing of skid/ panel and wiring 
within the skid and from skid to metering control panel (Only approved, standard armoured cable to be considered 

for this project). All Interconnecting cables between skid Instrument/ Junction boxes to metering control panel and 
inside control panel (to be located in Local equipment room in safe area). Bidder to supply required mounting 
accessories for Cabling, tray work etc. Supply of Cables (signal/ communication cable etc) from Metering panel to 
RTU/ SCADA panel is also in the scope of bidder. Distance of 30 meters between Metering panel and RTU/ 
SCADA panel shall be considered for supply of such cable. Suitable Power cables (UPS/ Non-UPS) for metering 
panel and field Instruments shall also be supplied by the bidder. 

 
s) Junction boxes (as per the requirement of area classification) for power, signal, alarm, instrument and control cables 

with suitable cable glands are in bidder’s scope. 
 

t) A structural skid complete with necessary drip pan, walkways, staircase, platforms, crossover, gratings, handrails for 
access for operation and maintenance are in bidder’s scope. Details of skid assembly, supporting positions, Anchor 
bolt layout and equipment weights to be provided prior to equipment supply. 

 
u) Lifting lugs and spreader beam / frame, foundation Anchor bolts, copper jumpers for flanges for the skid, Stainless 

steel nameplate for each tagged equipment and component; All Tie-ins with flanged connections shall be in bidder’s 

scope. Earth bonding system and earthing boss for metering skid are in bidder’s scope. 
 

v) Inlet and Outlet matching flanges and Studs & nuts (for skid interconnection and Inlet & Outlet piping connection), 
suitable Gaskets shall also be supplied along-with the skid. 

 
w) The sun/ rain protection shed for Gas chromatograph field unit and for electronic instruments shall also be supplied 

by the bidder. 
 

x) Softwares:  
 

a) Flow Computer shall have type approval for flow calculation (as per AGA-3) from the internationally 
accredited laboratory for custody transfer application. 
 

b) Vendor to provide the necessary hardware/ software (licensed in favor of CLIENT) for configuration of Flow 
computer and Gas chromatograph. Vendor to provide all the details and required soft-wares for SCADA 
communication. 
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c) Vendor to provide the necessary software (licensed in favor of CLIENT) for accessing all data including flow 

computer and Gas chromatograph.  
 

y) The Vendor’s scope of work shall also include: 

a) Inspection and testing of all components, sub-assemblies, and complete assemblies of items manufactured at 
Vendor’s works, and other sub-vendor’s works in accordance with approved QA/QC procedure; 

b) Shop assembly and hydro-test. 

c)  Factory Acceptance Test (FAT) for the complete package at Vendor’s works as per approved FAT procedure. 

d)  Supervision of Installation, start-up and commissioning of the complete package at site. Site acceptance test 

(SAT) for the complete skid as per approved SAT procedure 

e) Preparation for shipment, packing and delivery of all packages, equipment and material to site. 

f) Installation assistance, Start-up and commissioning assistance at site. 

g) Preparation and submission of all documents as per requisition with the bid and after award of contract. 

 h) Preparation and submission Final Documentation / Completion files as per this specification. Two copies (hard 

copy and soft copy) shall be submitted along with the complete system at stores / site for each skid.  

 

 2.3.1 Any work not specifically mentioned but otherwise required, as per statutory rules/ codes and standards/ specifications 

and/or for the completion and operation of equipment to the entire satisfaction of CLIENT/Mecon have to be done by the 

VENDOR without any commercial implications. 

2.3.2 The scope of work also includes the mechanical and structural detailed design of the skid, procurement of materials, 

preparation of fabrication drawings, detailing of internals, fabrication, inspection and testing of the piping and structural 

items at fabrication shop, painting, internal coating if any, preservation, transportation and undertaking Guarantee for the 

equipment. 

2.3.3 The scope of supply of metering skid also includes mandatory spares mentioned elsewhere. 

2.3.4 The VENDOR shall assume single point responsibility for all aspects of the work. This shall include timely completion, 

liaison with CONTRACTOR, liaison with VENDOR of specified items, co-ordination of the work, quality and guarantee 

for the equipment. 

2.3.5 Where parts of the package are subcontracted and purchased by the VENDOR, these become part of the Vendor’s package 

and it is the Vendor’s responsibility to ensure that the complete package complies with the specifications, codes and 

standards and statutory regulations. 

2.3.6 Scope to include all instruments shown in the P&ID/ schematic, as within the Vendor’s scope. 

2.3.7 The Vendor shall be responsible for obtaining necessary approvals, authorization and certification from local Government / 

Local Statutory bodies, Authorized Inspector and Third-Party Inspection Agency as applicable. 

2.3.8 The equipment shall be suitable for the site conditions specified. All components/ consumables used shall be new and of 

current manufacture. 

2.3.9 In the event of any conflict between this specifications, data sheets, related standards codes etc., vendor shall refer the 

matter to the PURCHASER for clarifications and only after obtaining the clarification shall proceed with the manufacture 

of the items in question. 

2.3.10 Vendor shall take single point responsibility for the engineering, design, certification, procurement, inspection, testing, 
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supply & performance of the Gas Metering System skids along with all instruments, equipment and valves of the skids, 

Gas chromatographs and Metering control panels based on the data sheets and the specifications furnished and taking into 

consideration successful operation, safety and the established international standards for the complete skids. As a part of 

skid design & engineering, the following shall be undertaken/ decided/ furnished by vendor: 

a) Calculation of metering system uncertainty based on the approved design and it shall be within +/-1 %. (Vendor shall 
submit the Calculation for overall system uncertainty including all components of the metering system). The 
calibration shall be done at minimum 7 points initially. The calibration shall be done at the following nominal flow 
rates: 0.025 qmax, 0.05 qmax, 0.1 qmax, 0.25 qmax, 0.5 qmax, 0.75 qmax, and qmax. The calibration reports should also contain 

verification for minimum two flow readings after adjustment of factors as per AGA 3. 

b) Based on the approved design Sizing of flow meters, Pressure relief valves. 

c) Instrument ranges to meet the Process operating and design conditions 

d) Vendor to provide detailed Noise calculation and standard used and any assumption considered.  

e) Response and transportation time calculation for Gas chromatograph 

f) All the instruments/ equipments to be procured as per the approved vendor list of CLIENT/Mecon. 

 

2.3.11 Typical instrument data sheets for Single chamber Orifice meter, Gas chromatograph, pressure relief valves, field 

transmitters, pressure gauges, and accessories indicate materials for body, internals etc. However, this does not absolve 

the Vendor of the responsibility for proper selection with respect to the fluid and its operating and design conditions. 

Proper sizing and selection of the pipe, isolation valves, Single chamber Orifice meter, and pressure relief valves and 

accessories are vendor’s responsibility. 

2.3.12 All the major items like valves (Plug, Ball, Globe and Check), Filtration, Single chamber Orifice meter, Flow computers, 

Gas chromatograph, Pressure Safety valves, Pressure & diff. Pressure transmitters, Temperature instruments, LEL 

detection system etc. shall be supplied from the vendor list attached elsewhere and the offered model of equipments shall 

have proven track record of successful operation for at least 6 months till bid submission date.  

2.4       Vendor shall be fully responsible for proper integration of their supplied systems with CLIENT’s SCADA (RTU) systems 

and shall provide all the technical details to CLIENT for configuration at SCADA end. Configuration in the supplied 

control panel shall be bidders’ responsibility. 

 

3.0  DESIGN PHILOSOPHY  

 

3.1  GENERAL 

 
3.1.1  This Document together with the attachments covers the minimum requirements for the design and engineering of 

metering skid complete with all accessories. Bidder shall be responsible for Design, engineering, sizing, selection, 
manufacture and/ or procurement, of materials, components and equipment necessary for complete package. 
 

3.1.2  This document provides in detail, the minimum qualitative requirements of most of the instruments. For instruments, 

where no such requirements are indicated in this document, the bidder shall submit the same for CLIENT’s/ Mecon 
approval. For metering system, vendor shall submit the complete design and engineering of the metering skid for 
custody transfer application. The total uncertainty calculation of the metering system to be submitted as per the design 
data prior to the fabrication of skid.  

 
3.2  CODES AND STANDARDS 

 
3.2.1 Design and terminology shall comply, as a minimum, with the latest edition prior to the date of bid enquiry of following 

codes, standard practices and publications: 
 

 AGA       American Gas Association, Gas Measurement Committee 
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Report No.3 – Orifice Metering of Natural Gas. 
Report No.7 - Measurement of Gas by Turbine Meters. 

 Report No.9 - Measurement of Gas by Ultrasonic Meters 
 
ANSI / ASME American National Standards Institute/ American Society of Mechanical Engineers. 
 B 1.20.1 Pipe Threads. 
  B 16.47 Steel Pipe Flanges and Flanged Fittings. 

  B 16.20 Ring Joint Gaskets and Grooves for Steel Pipe Flanges. 
 
 
ANSI/FCI American National Standards Institute/Fluid Controls Institute 

70.2 Control valve seat leakage classification. 
 
API  American Petroleum Institute 
 
RP 520  Sizing, selection and installation of pressure relieving system in refineries.  

  Part-I - Sizing and selection 
  Part-II - Installation 

    
   RP 521  Guide for pressure relieving and depressurizing systems 

 
P 526                 flanged steel safety relief valves. 
 
RP 527 Seat tightness of pressure relief valves. 

 
MPMS Manual of Petroleum Measurement Standards. 
 
RP 551 Process Measurement Instrumentation. 

Part 1 - Process Control and Instrumentation 
 
RP 552  Transmission Systems 
 

S 1101  Measurement of Petroleum liquid hydrocarbon by Positive Displacement meter. 
S 2000  Venting Atmospheric and low-pressure storage tank. 
S 2534  Measurement of liquid hydrocarbons by turbine meter systems. 
S 670  Vibration, Axial-Position and Bearing-Temperature Monitoring Systems. 
ASTM  American Society for Tests and Materials. 
 
BS   British Standards 

               BS-1042                Measurement of fluid flow in closed conduits. 

               BS-4368                    Compression coupling for tubes. 
               BS-4800                    Colours for ready mixed paint. 
               BS-5308                  Part-2 Specification for PVC insulated cables. 
               BS-6364                   Specification for valves for cryogenic service. 
               BS-7244                    Flame Arrestors for general use 
               DIN-43760            Temperature vs Resistance curves for RTDs. 
               DIN-19234              Electrical Distance Sensors; DC interface for Distance Sensor and Signal Convertor. 
                IBR            Indian Boiler Regulations. 

                IEC            International Electro-technical Commission. 
               IEC 60079                Electrical Apparatus for Explosive Gas atmosphere 
               IEC 60085 Thermal Evaluation and Classification of Electrical Insulation 
               IEC 60332 Test on bunched wires or cables. Part 3 Cat 1 
               IEC 60331                Fire resistance characteristics of electrical cables 
               IEC 60529 Classification of degree of protection provided by enclosures.   

IEC 60534-2   Industrial Process Control Valves-Flow capacity 
IEC 60584-2   Thermocouples - Tolerances  
IEC 60584-3   Thermocouples extension and compensating cables, tolerances and    

                       Identification system. 
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IEC 60751      Industrial platinum resistance thermometer sensors 
 

IS Indian Standard 
IS-5 Colours for ready mixed paints. 
IS-319 Specification for free cutting Brass bars, rods and sections 
IS-1239  Mild steel tubes, tubulars and other wrought steel fittings. 
IS-1271  Specification of Thermal Evaluation and Classification of Electrical Insulation. 

IS-1554- PVC insulated (heavy duty) electric cables-working 
 Part I voltage up to and including 1100 V. 
IS-2074 Ready mixed paints, air drying, red oxide- zinc chrome.  
IS-13947         Degree of Protection provided by enclosures for low voltage switch gear and control 

gear. 
IS-2148 Flame proof enclosures for electrical apparatus. 
IS-3624 Specification for pressure and vacuum gauges 
IS-5831 PVC insulation and sheath of electric cables. 
IS-7358 Specifications for Thermocouples 

ISA Instrument Society of America. 
S-5.2 Binary logic diagrams for process operations. 
S-7.3 Quality standard for instrument air. 
S-75.01  Flow equations for sizing control valves. 
ISO 5167  Measurement of fluid flow by means of orifice plates, nozzles and venturi tubes 

inserted in circular cross-section conduits. 
NEC National Electric Code.  

 NFPA  National Fire Protection Association. 

NFPA-496   Purged and pressurized enclosures for electrical equipment. 
EN       European Standard 

EN334  European standard for pressure regulators upto 100 bar 
EN12186 Gas Pressure Regulating Stations for Transmission and distribution 
EN14382 Safety systems for Gas distribution 
 

3.2.2 In general, Bidder shall carryout engineering as per IEC/ BIS standards. 
 

Any other standard, if necessary, can also be referred by bidder during the execution of the job, without diluting the basic 
requirements, however with prior information to Owner/ Owner’s Representative. In any case bidder must furnish a list of 
codes and standards other than those specified in this document, which shall be followed by them during engineering. 

 

3.3. INSTRUMENT DESIGN CRITERIA 

 
3.3.1 No instrument air shall be provided by CLIENT. Suitable high pressure gas supply trains / systems two stage pressure 

regulation shall be installed by vendor for proper operation of the control valves. Special care to be paid for dealing the 
problem arising from possible condensation due to pressure reduction. A well proven system to be used for this 
application. I/P converters/ Electro pneumatic positioner, Filter regulators, Actuators, positioner shall be suitable for 
Natural gas (sour) application. 

 
3.3.2 The Equipments and instrumentation selected for the metering skids shall be rugged in design and must be well proven in 

the hydrocarbon industry. Prototype design or equipment of experimental nature or design undergoing testing etc. shall 

not be selected and supplied. Following criteria must be applied before selecting a particular instrument item: “The 
instruments as being offered/ supplied should have been operating satisfactorily in hydrocarbon industry like Refinery, 
Petrochemical and Gas Processing Plant under similar process conditions for at least 4000 hrs. from the bid due date.” 

3.3.3 The complete station shall be designed in such a way that the mean gas velocity remains within 20 Meter per second. The 

complete skid shall be designed for 100% of the maximum flow capacity.  

 
3.3.4 Instrument Requirements for classified area: 
 

a)  All electronic/electrical instruments and equipments shall be suitable for area classification as per IEC codes and 

shall be tested by any recognized authority like BASEEFA, FM, PTB, CMRI etc. and shall be certified by CCOE. 
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All the configurators, gas cylinders shall be certified by CCOE. 

b) Certified Intrinsically Safe (IS) equipment as per IEC-60079-11 shall be used, in general, in hazardous area. In 
case intrinsically safe equipment is not available, flameproof enclosures as per IEC-60079.01 may be considered. 

c) Junction boxes and accessories required for flameproof instruments shall also be certified flameproof. 
d) All non flameproof panels and cabinets installed in classified area shall be purged as per requirements specified in 

NFPA-496, as a minimum. 
e) Other type of protection as specified in IEC-60079 shall not be used. 
 

3.3.5 Statutory Approvals 
 

a) Bidder shall be responsible for obtaining all statutory approvals, as applicable for all instruments, equipments, 
calibration gas cylinders and control systems. 

 
b) In addition, equipments/instruments/systems located in the hazardous area shall be certified by the local statutory 

authorities for their use in the area of their installation. In general, following certification shall be given: 
 
- For all intrinsically safe/ explosion proof/ flameproof equipments/ instruments/ systems or equipments with any 

other type of protection allowable as per this package which are manufactured abroad and certified by any 
statutory authority like BASEEFA, FM, UL, PTB, LCIE etc. should also have the approval of Chief Controller 
of Explosives (CCOE), Nagpur.  

 
- For all flame proof equipments manufactured locally (indigenously), the testing shall be carried out by any of 

the approved test house like CMRI/ERTL etc. The equipment shall in addition bear the valid approval from 
Chief Controller of Explosives, Nagpur and a valid BIS license. 

 
- For    all    intrinsically    safe    equipment    manufactured    locally (indigenously), the testing shall be carried 

out by any of the approved test house like CMRI/ERTL etc. The equipment shall in addition bear the valid 
approval from Chief Controller of Explosives, Nagpur. 

 
- Custody transfer approval from NMI/ PTB/ NPL or equivalent body from the country of origin. 

 
- All the supplied gas cylinders shall have CCOE approval. 
 
- CCOE certificate for the foreign items shall be submitted during detailed engineering, however Appropriate 

approval certificates from the country of origin shall be provided with the bid 

 
3.3.6 In general, intrinsically safe philosophy shall be followed for all transmitters. Bidder to note that external barriers shall be 

selected based on entity concept. 
 

Typically, barrier selection must be made based on the following: 
i) Analog Inputs (4-20 mA): Series 5000 of MTL/ P&F KFD series/ Eqv. 
ii) Analog Outputs (4-20 mA): Series 5000 of MTL/P&F KFD series/ Eqv. 

iii)    Proximity Inputs: Series 5000 of MTL/ P&F KFD series/ Eqv. 
 

3.3.7 All instruments in the skid shall be certified for IEC Zone 1 Gas Group IIA/IIB, T3. 
 
3.3.8 Instruments, which are not available as per their standard design from any reputed manufacturer as intrinsic safe, can be 

supplied in flameproof design. All such instruments shall be certified flameproof for the area classification and 
requirements indicated in clause 3.3.4 above. 

 
3.3.9 Flame-proof (explosion proof) junction boxes as applicable shall be certified for IEC-Zone-1, IIA/IIB for all the classified 

areas for flame proof instruments.  
 
3.3.10 The sizing for PIPES, Safety valves, Single chamber Orifice meter is bidder’s responsibility. 

 
3.3.11 Any change in instrument size or revision in line sizes because of sizing shall be carried out by bidder without any 

financial implications to CLIENT. 
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3.3.12 All line mounted temperature elements shall be RTD type as per IEC 60751.  
 
3.3.13 All the instruments shall be provided with canopies of adequate size to protect instruments from direct rain & sunlight. 

All such canopies shall be prefabricated type. 

3.3.14 All the field switches shall be suitable for Flameproof and weather proof enclosure contacts. The process switch shall be 

silver plated with contacts rated for rating of 30 V DC, 1 Amp. This requirement shall also be applicable for any other 

switch contact like push button, selector switches in the intrinsically safe service. The field switches shall be normally 

closed type and open to alarm. Switch contacts shall be SPDT. For all field switches (except Limit Switches), differential 

of switch shall be less than 60% of difference between set value & operating value. 

3.3.15 Tube Fittings used for the installation of instruments shall be tested as per BS 4368 or equivalent standards. 

 
3.4 JUNCTION BOXES AND CABLING PHILOSOPHY 

 

3.4.1 Cable Routing 

 
3.4.1.1 Single / multiple pair cables from instrument to junction box shall be through perforated trays. Cable glands shall be 

provided at instrument end and junction box end. Supply of Cables from Skid to the control panel and Cable glands 
(required for control panel end and skid end) for these cables shall be in bidder’s scope. However, cable laying shall not be 
in scope of vendor.  

 
3.4.2 Junction Box 

 
3.4.2.1 In general separate junction boxes shall be used for the following: 

a) 4-20 mA DC signals (IS) 
b) LEL detector signals 
c) Metering Signal 
d) GC Signals 

e) Contact signals (Field switches, Limit switches, push buttons etc.) 
f) Interlock and shutdown signals (Solenoid valves) 
g) Power supply to various instruments (GC, Meters) 

Separate JBs and cable are required for power supply to Meters and GC. The JBs shall have side entry for Branch cable/ 
single pair cable and Bottom entry for multi-pair cable entry. No top entry shall be considered. 
 

3.4.2.2 The multi-cable entry for 6-pair JB and 12 pair JB shall be 1" NPT (F) and 1.5” NPT (F) respectively.  Each junction box 
shall be provided with 2 multi-cable entries from the bottom of the junction box with one plugged with weather proof 
plugs. 

 

3.4.2.3 Junction boxes, cable glands and accessories shall be weather proof in general. Slipper type PVC sleeves shall be used 
over cable glands for all cable entries in junction boxes to avoid water entry in junction boxes. In case of explosion-proof 
components used (only for packages), the respective junction boxes, cable glands and accessories shall be certified 
weatherproof and explosion proof. 

 
3.4.2.4 Only one multi-cable entry shall be used in the junction box. The other cable entry shall be plugged. 

 
3.4.2.5 The junction boxes in the field as well as in local panel shall be provided with sufficient number of terminals to terminate 

all the pairs of multi-cable (including spare pairs) and shields of individual pairs as applicable. 
 

3.5 INSTRUMENT PAINTING REQUIREMENTS 
 

3.5.1 All instrument impulse lines (except SS 316 Tubing) and instrument structural items shall be painted by the bidder. 
 
3.5.2 The painting/ coating shall be performed in totality for all instrument items such as: 
 

a) All line mounting and equipment mounted instruments. 
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b) All instrument impulse piping (except SS 316 Tubing) 
c) All instrument structural items like M.S. cable trays, instrument supports and tray supports, instrument stanchion, 

impulse line supports etc. 
d) All surfaces of GI items wherever repair has been carried out shall also undergo painting. 
e) All cabinets/panels, base frames which have undergone repair at site shall also be painted. 
f) The final coating on external surfaces shall be applied just before handing over the plant or commissioning of the 

plant. 

g) Name of the manufacturer, colour and quality of all types of primers and paints shall be subject to approval of the 
owner/owner’s representative. 

 
3.5.3 Painting of other equipments shall be as per Painting specifications attached elsewhere. 
 
3.6 POWER SUPPLY & POWER SUPPLY DISTRIBUTION 

 
3.6.1 230 V AC shall be available for control Panel. Vendor to suitably install Rectifiers in the control panel for powering panel 

and field instruments both. 

 
3.6.2 Bidder to note that 230 volts power supply shall be floating neutral type. Vendor to provide isolation transformer, in case 

vendor requires grounded neutral. 
 
3.6.3 One feeder shall be provided by Bidder in the Control panel for connecting incoming power cable.  Further distribution 

for all the vendor supplied instruments/ equipments in control room and at field are in Bidder’s scope. 24 V DC power 
required for the barriers, isolators and field contact interrogation and relays etc. shall be provided by the vendor through 
dual redundant power packs. Power packs shall be sized with the safety factor of 1.5 of the actual load requirements.  

 
3.6.4 Max. 800 W solar system power shall be provided to power up the Metering panel wherever considered. Vendor to 

select low powered instruments & design instrumentation system to accommodate total power consumption in Max. 

800 watts. Vendor to submit power consumption calculation.  

 
4.0 PROCESS DESCRIPTION 

 

4.1.  The bidders shall design the skid considering the worst-case process condition scenario. 

 The PSV to be designed in such a way that the set pressure can be adjusted within the operating pressure range/ set 

points. Separate spring(s) shall be provided, if one spring is not sufficient to meet the requirement. 

 10 % of the maximum flow capacity shall be considered as the minimum flow. 

 Design Temperature: -29 to 65 deg C. 

 Design flow: 100% of maximum flow capacity. 

 The maximum permissible pressure drop across the complete Single chamber Orifice meter-based metering skid is 

3.0 kg/cm2g. 

 
 

4.2.        Detailed Process conditions: 

 

The quoted skid shall be designed for flow capacity of 100% of maximum flow mentioned above and shall be suitable for 
Gas compositions attached with bid documents. The Heating value of Natural gas (GCV) shall be 9200 to 9880 
Kcal/SCM.  

 
4.3. The bidder shall provide certification from Original Equipment manufacturer of gas flow meter/ calibrating agency that 

the performance/ accuracy and repeatability of the Meters shall be within the prescribed limit as mentioned in tender 
during operation with above mentioned Natural gas composition. The Material (and its composition) used in Metering 
skids shall be suitable for Natural gas of above-mentioned composition. The bidders shall provide written confirmation 
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from the Original Meter Manufacturer that the meters offered by the bidder shall perform within the specified accuracy 
limit with the above-mentioned Gas composition. 
 

4.4. All the calculations for the sizing of the valves, meters etc shall be based on the design flow capacity with worst case 
Process Temperature and Pressure, however for mechanical strength of the equipments, design temperature / pressure 
shall be considered. 
 

4.5. All the Equipments shall be able to withstand maximum/ minimum design Pressure and temperature. Worst case process 
pressure and temperature with design flow is to be considered for noise calculation of valves. 
 

5.0 JOB SPECIFICATION 

 

5.1 GENERAL 

 
This document defines the instrument Job requirements over and above various Standards attached along with this 
document. 
 
The selection of type of instruments is Bidder’s responsibility. For the instruments where type is already identified in the 
P & IDs / data sheets, the Bidder shall follow the same. However, during the engineering procurement stage if it is found 
that a different type of instrument is most suited for a particular application then the same shall be referred to Mecon for 
review, and if suitable, the changed instrument shall be supplied by the bidder. Bidder shall also be responsible for 

selecting and reviewing the type of instrument where specifically indicated in P& ID. 
 
Instrument selection and specifications shall be carried out as per specification, typical instrument data sheets and 
Standard Specifications in general, as appended by special requirements specified here in. 

 
The referred Standard specification, Technical Specification together with the P&IDs, Process data sheets, data sheets, 
standard specifications attached with the Package, defines the requirement for the design, engineering, manufacture, 
fabrication & assembly, integration, calibration, factory testing, supply, packaging, shipping and documentation 

including deliverables, statuary and other special approval, inspection, testing overall skid performance guarantee of Gas 
custody transfer. If required, then installation supervision, commissioning of the same at the same terms & condition of 
the contract/ tender.  
 

6.0 TESTING AND INSPECTION 
 
6.1 GENERAL 

 
6.1.1 All pressure boundary materials shall have certified material test reports (CMTRs) or certificate of compliance per the 

design code. Certifications shall be to EN 10204 Type 3.2 for pressure parts and Type 2.2 for other parts.  
 
6.1.2 Vendor shall submit the QAP & FAT Manual / procedure to Mecon for review and approval. A typical Mecon QAP and 

FAT Manual/ procedure is attached elsewhere. 
 
6.1.3 All materials and equipment shall be factory tested before shipment in the presence of Purchaser’s representative. No 

material shall be transported to site until all required tests have been carried out and equipment is certified as ready for 
shipment. Acceptance of equipment or the exemption of inspection or tests thereof, shall in no way absolve vendor of the 

responsibility for delivering equipments meeting the requirements of the specifications. 
 
6.1.4 Vendor shall furnish the following 
 

• Material test certificate, Hydrostatic test certificate, certificates of radiography for all line mounted items/ 
instruments on the skid. 

• Certificates from statutory body for hazardous area approval for all electrical items mounted on the skid. 

• Calibration certificates, certificates for custody transfer, certificates for the conformity to the standards to be 
submitted. 

• All other certificates mentioned in individual general specification. 
 

6.1.5 Supplier shall perform the usual standard tests to maintain quality control procedures. These test certificates shall be 
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submitted for review before starting inspection by Purchaser. Supplier shall be responsible for testing and complete 
integration of the system. Detailed procedures of test and inspection shall be submitted by the supplier for review before 
order and mutually agreed upon. 

 
6.1.6 Vendor shall include inspection by Mecon/ third party personnel at vendor’s shop. For this inspection, labour, 

consumable, equipment and utilities as required shall be in vendor’s scope. Third Party Inspectors shall be deployed by 
the bidder. Vendor to propose minimum 03 TPI agencies, from which one shall be selected/ approved by Client/Mecon.  

 
6.1.7 Other inspection and testing requirements shall be as per respective Standard specifications of various instrument items. 
 
6.1.8 Qualification of the TPI appointed by the Vendor/ supplier and deputed for witnessing at various stages of Fabrication 

(like Hydro-test, FAT etc) shall be provided by the supplier well in advance for our review and confirmation. The TPI 
involved to witness shall have relevant experience. In case of any deviation / discrepancy observed while carrying out the 
inspection by TPI, bidder has to take clearance for the same by MECON / CLIENT. No TPI shall be deployed for our 
approval and FAT shall not commence without this. 

 

6.2 SKID:  
 

 The following tests shall be conducted for the skid  
 
a. Hydro testing for the integrated skid / individual pipe spools. 
b. Pneumatic Leak test of complete skid at 7 Kg/cm2g pressure. 
c. Skid functional testing considering metering, limiting and safety characteristics.  
d. Skid piping material testing and NDT of welds as per Piping material specifications. Radiography/ X-ray shall be 

carried out for all welded joints and vendor shall furnish test certificate for the same. Dye-penetration test certificate 
shall be provided for joints wherever radiography/ X-ray is not possible.  

e.  Radiography/ X-ray, Charpy impact testing for line mounted instrument items such as pressure relief valves, Single 
chamber Orifice meter and meter runs etc. 

f. Testing and inspection requirements for skid piping materials shall be as per specifications attached else where in 
the bid package. 

 

6.3 Skid Equipments 

 
The following tests shall be conducted: 

 
6.3.1 Requirements of non-destructive testing like radiography, magnetic particle test, hardness test, hydro-test, Charpy test for 

pressure relief valves, Single chamber Orifice meter, Profiler and meter runs shall be carried out strictly as per following 
specification. 

 
a) 100% radiography shall be carried out on all casting. Radiography procedure and area of casting to be radiographed 

shall be as per ANSI B16.34 and acceptance criteria shall be as per ANSI B16.34 Annexure B. Two shots shall be 
taken for each area to be radiographed, as a minimum. 

b) Radiography/ X-ray shall be carried out for all welded joints and vendor shall furnish test certificate for the same. 
Dye-penetration test certificate shall be provided for joints wherever radiography/ X-ray is not possible. 

c) Each Single chamber Orifice meter along with meter runs shall be subjected to hydrostatic test with a pressure of 

1.5 times the design pressure. 
d) Charpy impact test on each heat of base material shall be conducted as per A370 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 27J with an individual minimum per 

specimen of 22 J. 
 

6.3.2 Flow Meter, Meter run, Flow computer and accessories shall be offered for pre-dispatch inspection to CLIENT and / or 
CLIENT's representatives. Following tests, checks shall be conducted: 

 
a) Physical/ dimensional checks and workmanship. Checking of meter tube roughness. Calibration including 

establishing linearity and repeatability over the entire range.  
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b) The calibrating agency/ Laboratory / OEM of meter shall certify that the flow meter being calibrated shall work 
with specified accuracy/ repeatability with the actual gas composition mentioned elsewhere in the tender 
documents.  

 
c) Functional and simulation tests including checking of hardware and software for Flow computers including Single 

chamber Orifice meter and gas chromatographs with all its sub-systems in fully integrated configuration. 

 
d) All the panels along with all instruments mounted on it including flow computers, GC controllers, LEL monitors, 

barriers, isolators, power supplies, Printers, Modem, LED (clustered) Lamp as applicable and accessories etc. 
 

e)  Review of all certificates and test reports. 
 

f) In the event the purchaser is unable to witness a test, the test shall anyway be completed by the vendor and 
documents for the same shall be submitted for scrutiny before shipment. 

 

g) All tests as per Standard specifications attached with this bid document. 
 

6.3.3       Following tests shall be carried out by vendor at their works and test certificates shall be furnished: 
 

Calibration/ test certificates for all instruments. Calibration test reports for flow meters duly signed and certified from the 
recognized international laboratories / statutory weights and measures authority. Statutory body certificates for instruments. 
Type test report for enclosure of all electronics/ electrical equipments. Radiographic / Charpy test certificates for flow 
meters and meter runs. Material test certificate for all line mounted instruments. Dimensional test report Certificates for 

custody transfer application and other certificates mentioned elsewhere. 
  
6.3.4 In addition, vendor shall also refer the inspection & testing requirements of the standard specifications attached to this 

requisition and follow the same. 
 

6.3.5 Vendor shall include in his scope the shop inspection charges including factory acceptance test (FAT) inspection by 

Client’s representative at vendor’s works. 
 

6.3.6 Inspection of Pressure Relief Valves includes: 
  

a. Testing to demonstrate set point accuracy and actuation time 
b. Calibration certificate for Pressure relief valve set pressure 

c. Seat tightness test for pressure relief valves (shall be conducted at manufacturer’s shop and certificates shall be 
submitted) 

 
6.3.7 The following certificates are required to be submitted during inspection for review before dispatch of materials: 
 

 Verification of certificates as applicable for the material certificates, NDT reports like radiography/ X-ray/ die-
penetration/ MP, etc., statutory certificates (from CCOE) for intrinsic safety and explosion proof, certificates of 
conformity etc. 

 Visual verification for quantity, quality and workmanship. 
 Hydro testing and pneumatic testing. 
 Functional and performance testing including calibration, accuracy, repeatability testing. 
 Seat leakage tests & hydraulic Pressure test, actuator cycling & fail condition tests for control valves 
 Set pressure, reseat pressure & seat leakage for pressure relief valves. 
 Calibration report of PT, TT, Flow Meters with meter run and profiler 
 Radiographic test for thermo-wells etc. 
 Bidder must detail out performance specifications of each item which shall be verified by bidder or bidder appointed 

agency/ Owner/ PMC during factory testing. 

 Inspection and testing requirements as per the respective standard specification shall be referred. 
 Bidder shall submit all test records / test results for records to purchaser as bound volume along with the test 

procedure for each test carried out. 
 Acceptable criteria for Radiography and other NDT requirements for all the instruments / instrument castings shall be 

inline with those specified in ‘valve/ piping specifications’ for the similar service. Valve specifications/piping 
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specifications have been attached elsewhere in this package. 

 CCOE certificate shall be supplied by the bidder for all instruments installed in hazardous area. 
 Custody transfer application certificate for meters & GC 
 Approval of skid design from approving agencies mentioned elsewhere. 

 
6.3.8 Wherever inspection at manufacturer’s shop is waived because of any reason, the bidder shall carry out the inspection at 

vendor/ sub-vendor’s shop and Bidder shall forward these inspection reports for verification by CLIENT before dispatch. 

In no case, items shall be released without proper inspection/ verification. 
 
6.3.9 The inspection and testing shall be carried out as per related specifications, international codes and practices/standards, 

approved documents and/or any other document attached along-with specifically suggesting extent of testing to be carried 
out at manufacturer’s works. 

 
6.3.10 Items for which ‘Witness Inspection’ is specifically exempted, manufacturer shall forward the test certificates as desired 

for review. 
 

6.3.11 Testing and inspection for all items shall be carried out as per approved factory testing procedures. The material shall be 
dispatched only after obtaining written dispatch clearance. For items where no testing is witnessed by the purchaser test 
certificate shall be forwarded for review before dispatch of such equipment 

 
6.3.12  Contractor must detail out performance specifications of each item which shall be verified by contractor or contractor 

appointed agency/ Owner/ PMC during factory testing.  
 
6.3.13 Inspection and testing requirements as per the respective standard specification shall be referred. 

 
6.3.14 Contractor shall submit all test records / test results for records to purchaser as bound volume along with the test 

procedure for each test carried out. 
 
6.3.15 Acceptable criteria for Radiography and other NDT requirements for all the instruments/ instrument castings shall be 

inline with those specified in ‘valve/ piping specifications’ for the similar service. Valve specifications/piping 
specifications have been attached elsewhere in this package. 

 

6.3.16 CCOE certificate shall be supplied by the contractor for all instruments, HHC, cylinders installed/ for use in hazardous 
area.  
 

7.0 DOCUMENTATION 
 
7.1 Detailed drawings, data and catalogues required from the Vendor are indicated by the PURCHASER in vendor data 

requirement sheet. The required number of reproducible and prints should be dispatched to the address mentioned, 
adhering to the time limits indicated. 

 
7.2 Final drawings from the Vendor shall include dimensional details, weight, mounting details and any other special 

requirements etc for the skids. All dimensions in general shall be in millimeters. 
 
7.3 Vendor shall furnish all the required software, manuals necessary to test, operate and maintain the system. All the 

certificates, licensed softwares etc shall be provided in name of CLIENT. 

 
8.0 MISCELLANEOUS 

 

8.1 NAMEPLATE IDENTIFICATION 
 

In addition to the instruments and equipment nameplate, the structural skid shall be supplied with a permanent, weather 
resistant, stainless-steel nameplate affixed to the skid, with the following details, as a minimum: Project title and number 
 
• Owner and Owner name 
• Equipment name and tag number 
• Manufacturer’s name and serial number 

• Skid overall dimension data. 
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• Skid weight data. 

  
 Each skid and all the instruments in the skid shall have a S.S nameplate attached firmly to it at a visible place furnishing 

the following information: 
 

 Tag number of the skid. 

 Project Name with location: “CLIENT, -------------------(name of site/ station)” 

 Inlet size (in inch) and Outlet Size (in inch) with class rating 

 Min/ Normal/ Max. Flow capacity in SM3/Hr. 
 Tag number of Instruments, JB as per purchaser's data sheets 
 Body sizes with class rating in inches and the Valve Cg value or meter G rating 

 Set pressure range and flow capacity of pressure safety valves 
 Flow range in SM3/hr for Flow meters 
 Rating for all the individual instruments 

 Manufacturer's name and model number 
 
All cable should have tag no. at JB/ panel end and Instrument end. All wires terminated inside skid and control panel 
should have identification mark, ferrules etc. (for the termination of supplied cables, Identification Tag no, Ferrule etc. 
shall be provided by bidder). 
 

 9.0 SHIPPING & PACKAGING 

 

 Vendor shall indicate the shipping and packaging methodology for Metering system / Each piece of skid along 
with its size, weight and no. of pieces. 

 Vendor shall try to fix as many types of equipment/ instruments as possible in skid and control panel before 
shipment.  

 If any of the items are shipped loose, then it shall be properly packed inside metallic or wooden cartoon with 
identification tags painted on it. Loose materials, spares etc for any two skids shall not be mixed in one cartoon/ 
package. A System of tagging, segregation to be followed for easy identification of parts and due care to be taken 
to avoid intermixing of some parts of different skids. 

 

 10.0 PERFORMANCE GUARANTEE 

 
10.1 The VENDOR shall guarantee that all work/ job will be performed in accordance with good and sound engineering 

and construction practices and within the requirements of this specification. The equipment, accessories and all the 
materials supplied by the VENDOR shall be free from defects, shall be suitable for the use for which they are intended 
and shall perform in accordance with the requirements of this specification. 

 

10.2 The VENDOR shall furnish a guarantee for the entire skid package comprising of all of its component/ equipments 
including instruments, piping, valves, fittings, internals, etc., for a period of 12 months from the date of 
commissioning or 24 months from the date of receipt at CLIENT store/ site, whichever is earlier. 

 
10.3 The VENDOR shall take single point responsibility for the complete skid, 

including the sub contractor supplied components, the proprietary equipment and components included in skid 
package and supplied loose in accordance with this specification. 

 

11.0     INSTALLATION AND COMMISSIONING OF METERING SKID  

 
11.1 The VENDOR shall provide qualified and experienced personnel for installation, field-testing and commissioning of 

the equipments. 
 

11.2      INSTALLATION REQUIREMENTS: 
 

 All instruments shall be accessible from grade or a platform for operation and maintenance. 
 Bidder shall consider the, “MECON installation standards “as attached or equivalent for installation of each 

instrument. In case, any instrument requires a special installation or any instrument not provided with installation 
standard the bidder shall prepare the standard and get it approved from MECON along with other documents. 

 Impulse tube/ pipe of size ½” shall be used as impulse lines. The Impulse pipe/ pipe fittings for instrument installation 
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shall be as per the piping material specifications of respective process lines. Tubing when used between manifold 
and the instrument shall be, 12mm OD with SS316 material of construction as a minimum. The material selected 
shall be suitable for the process fluid conditions. 

 Instrument in gas service are to be installed only above or at least parallel to the tapping with a slope in the impulse 
towards the tapping to achieve self draining condition. 

 Pressure Relief valves to be installed in line only after proper flushing of the lines. 
 No unions shall be used in impulse lines instead break flanges shall be used. 

 Combination of Ball & Globe or plug is acceptable for drain & vent line, Gate valves in combination with Plug/ ball / 
globe valve shall be used for isolation, however combination of plug valve and ball/ globe valves shall be used for 
equalizing service. 

 Minimum ½” sized valves shall be used for Instrument isolation. 
 Impulse piping is to be suitably painted (except SS 316 tubing) 
 Schedule 80 seamless pipe with at least 3000 lb rating fittings should be used as a minimum for impulse piping. 
 Tube fitting shall be double ferrule type. 
 Based on the installation standards for each type of instrument, bidder shall prepare Bill of materials (BOM) which 

indicates the requirements of different materials for installation of each instrument. However, completeness of BOM 

is bidder’s responsibility. 
 Mounting of field instruments (if remote mounted)/ JBs on the stanchion or instrument support shall be at the height of 

1.3M from the grade level / finished floor level. 
 The installation and erection materials like, cables (signal, control, thermocouple extension and power), cable glands, 

junction boxes, instrument valves and manifolds, impulse pipe and pipe fittings, pneumatic signal tubes, instrument 
air line fittings and valves and cable trays required for installation of complete instrumentation shall be as per 
standard specifications enclosed in this tender. Power supply for different instruments/ equipments having different 
power/ voltage rating shall be installed in different JBs.  

 
11.3 LOOP CHECKING AND COMMISSIONING 

 
11.3.1 Bidder is fully responsible for all work related to loop checking (inside the skid), including cable laying, tray work, 

dressing, identification, ferruling, calibrations, loop testing. However, cable laying from skid JB to control panel in 
control room is not in bidder’s scope.  

 
11.3.2 Bidder shall be responsible for commissioning of each & every equipments installed in the skid and control panel. 

(Functionality, simulation for these equipments shall be demonstrated during FAT). 
 

 
12.0          BIDS: -   

 

                 Bidders Proposal shall include the following (as minimum): 

12.1      Bidder's proposal shall include the detailed specifications for all items of filtration and Metering skids packages and 

Metering packages. The proposal shall include: 

a) Make, Model number and detailed specification along with technical details and catalogue for each applicable item 

of metering skid like filter, flow meter, meter tube details, flow computer, pressure relief valve, gas 

chromatograph, pressure/ differential pressure transmitter, Temperature transmitters, hydrocarbon (LEL) detector 

and pressure/ temperature gauges, limit switches, control panels, Ball valves, plug valves, Globe valves, Check 

valves etc. 

b) Sizing calculations and pressure drop calculations for inlet and outlet pipeline, filtration system, Flow meters and 

Pressure relief valves. Calculation for Gas velocities and Pressure drop across meter runs at maximum flow and 

minimum pressure to be submitted. The entire system (including all the components, equipments, Instruments) 

shall be selected and offered in such a way that the overall pressure drop across the entire skid shall be minimum. 

Detailed sizing calculation for individual components and pressure drop for entire skid (including diff. Pressure 

across individual components of metering skid) to be provided. 
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c)  Vendor to provide Detailed Noise level calculations (and standards used and assumptions considered, if any).  

d)  All design and performance characteristics. 

e)  P&ID for metering skid shall be as per Bid document attached. 

f)  Completely filled Datasheet of all the supplied components/ items of skid with selected single and Model of 

equipment/ Instrument. (Multiple make/ models shall not be mentioned/ offered). 

g)  Overall dimensions of each supplied items. 

h) Overall dimensions of each skid with proposed modules of each skid considered along with estimated dimensions. 

i)  Weight of each skid. 

j)   Foundation details (suggestive) of Metering skid 

12.2          All units of measurements in vendor’s specification sheets shall be same as those in purchaser’s data sheets.  

12.3         All material specifications for the various parts in the vendor’s specification sheets shall be to the same standard as those 

in purchaser’s data sheets 

12.4 Vendor shall enclose catalogues giving detailed technical specifications, selection guide for decoding  Model no. of offered 
equipments/ instruments and other information for Single chamber Orifice meter flow meters, flow computers, pressure 
relief valve, gas chromatograph, LEL gas detection system, pressure/ differential pressure transmitter, temperature 
transmitters, Ball valves, plug valves, temperature gauges, pressure gauges, portable configurator, laptop, receiver 
switches, barriers and isolators, Modem, Printers etc. covered in the bid. 

12.5        Vendor’s proposal including catalogues, drawings, operating and maintenance manuals etc. shall be in ENGLISH 
language ONLY. 

12.6 Vendor shall submit the sizing, rating details & specifications of all the instruments, fittings and piping items, make & 
model, skid details etc., subsequent to award of contract. The relevant catalogue, technical literature shall also be 
furnished. MECON shall review the above and vendor to note that “No post order deviation shall be granted”. Vendor 

shall change the make and/or models of items and specifications to meet the requirement of contract without any price 
and delivery implications. 

12.7 The Single chamber Orifice meter, flow computers and online Gas chromatograph shall be approved for custody transfer 
application. Type approval certificate for offered make & model of Flow computer, Gas Chromatograph and the quoted 
make & model and size of Single chamber Orifice meter to be submitted along with the bid. 

12.8 It is compulsory that bidder utilizes uniform data sheet formats enclosed along-with this document, for preparing 
specifications for various instruments, including those, which are being prepared by package/ sub package vendors. 
Additional information shall be provided in the given data sheets, if necessary. Items for which no format has been 
attached with the document, bidder may use standard ISA formats. Use of manufacturer standard formats shall be 

avoided. 

12.9       Vendor’s shall submit details of the only offered make and model of equipment/ instrument along-with the bid. Multiple 
makes and / or equivalent for any item shall not be mentioned in the bid. 

12.10 The Bidder shall submit all filled and signed formats including Data sheet, List of items etc 

12.11 The Bidder shall provide Type approval for quoted make and model. 

12.12 The Bidder shall furnish details mentioned in Technical questionnaire attached with tender doc. 

12.13 VENDOR shall include in the bid, list of specific deviations, separately, if any, to this specification and all attachment 
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thereof, otherwise, the quotation will be deemed to be in compliance with the specification requirements and subsequent 
claims for extra arising out of non-compliance with the specification will not be considered. 

13.0        SPARES PHILOSOPHY:  

 Mandatory spares, commissioning spares and materials required for Erection and commissioning of Metering skid shall be 
provided with Metering skid. In case the tender consists of more than one SOR item (for supply portion), Bidder shall provide 
all the relevant skid-wise spares for all the SOR items. 

 
13.1        Mandatory Spares: Shall be provided separately with each skid as per the following list.  
 

The list of Mandatory spares to be supplied with each quoted skid.  

 

a) Filter element- 02 set. (One set means all the elements required for one stream) 

b) All type of gasket and studs- 1 set (One set means a pair of gaskets of all sizes & all the studs & nuts required for 
each size of flanged joint)  

c) O-ring for Filter end closure -02 set (one set means one stream) 

d) All type of IO barrier/ relay/ terminal (max. of 20% or 01 no.) 

e) GC spares like Column set, Solenoid Valve, Filter, Repair Kits etc. (for item nos. A.4 to A.7). 
 

 
 14.0    ATTACHMENTS 

 

 
a) TECHNICAL SPECIFICATION FOR ORIFICE METER (TS No.: MEC / 05 / E5/ TS / ORFM) 

 

b) TECHNICAL SPECIFICATION OF CONTROL PANEL (REF.: TS No.- MEC/05/E5/TS/CP -030) 
 

c) TECHNICAL SPECIFICATION OF GAS CHROMATOGRAPHS (REF.: TS No. - MEC/ 05/E5/ TS/ GC - 030) 
 

d) PIPING MATERIAL SPECIFICATION 
 
ANNEXURE 
 

Annexure-I - DATASHEETS 
 
Annexure-II - GAS COMPOSITION PARAMETERS  
 
Annexure-III- P & ID 
 
Annexure – IV   -  INSTALLATION DRAWINGS  
 

Annexure –V    - APPROVED VENDOR LIST  
 
Annexure -VI    -  QAPs 
 
Annexure -VII - FAT PROCEDURE/ FAT MANUAL 
 
Annexure -VIII - STANDARD SPECIFICATIONS 

 

Page 38 of 644



 
 

INSTRUMENTATION SECTION 
 
 
 
 

 
TECHNICAL SPECIFICATION 

FOR 
ORIFICE METER 

 

TS No.: MEC / 05 / E5/ TS / ORFM 

 
 
 
 
 
 
 

MECON LIMITED 
DELHI - 110 092 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

0 

 
 

14.03.2013 

 
 
 

 
 

Ritish  

 
 

Vikas  

 
 

Rakesh 

Revision Date Description Prepared by Checked by Approved by 

Page 39 of 644



MECON LIMITED  
DELHI 

 
TECHNICAL SPECIFICATION FOR ORIFICE METER 

 
 

INSTRUMENTATION 
SECTION 

SPEC. No.  :   MEC / 05 / E5/ TS / ORFM 

Rev. 0 Page 2 of 6 

 

 
 

1 
 

22.02.2024 
 

 

 
 
 

 

Revision Date Prepared by Checked by Approved by 

 

 
TECHNICAL SPECIFICATION  

FOR  
ORIFICE METER 

 
General: 
 

1. Single Chamber Orifice Fitting body shall be inline mounting with flow direction 
clearly marked on the flow meter body to ensure correct installation for 
custody transfer. 
 

2. Single Chamber Orifice Fitting will house and accurately position an orifice 
plate for differential pressure measurement. 
 

3. Single Chamber Orifice Fitting design shall ensure orifice plate changing - 
safe, quick and easy with minimum downtime. 
 

4. Single Chamber Orifice Fitting body shall be of Carbon Steel A352 LCC / 
ASTM A 216 Gr. WCB, Carrier & Cover Plate shall be 304 SS. Body and 
flange rating shall be as indicated in P&ID. 
 

5. Each meter shall be based on a Single chamber orifice fitting with a square 
edged concentric orifice plate and flange pressure taps, designed and 
fabricated to be fully compliant with all requirements of API MPMS 14.3 and 
shall include both upstream and downstream meter tubes. 
 

6. Meter tube and orifice fitting material shall be carbon steel. Orifice plate 
material shall be 316 SS. 
 

7. Dual process taps shall be provided for pressure and differential pressure 
connections to a second set of instrument transmitters as back up to the 
primary instruments. 
 

8. Meter Tube Diameter and Orifice Sizing - Orifice bore to meter tube diameter 
ratio (ß ratio) shall be kept between 0.4 and  0.6 for all combinations of orifice 
plates and the meter tube. 
 

9. VENDOR shall submit final orifice meter sizing calculation (using actual 
planned wall thickness orifice bore sizes) to PURCHASER for review and 
approval prior to final design and fabrication.  
 

10. Vendor shall submit meter uncertainty calculation based on the final design of 
the meter system shall consider the effects of upstream & downstream piping 
beyond the actual meter tubes, of the selected field instruments & the inherent 
inaccuracies of the API/AGA database. 
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Orifice Plates: 

 
1. Orifice plate shall be thin square edged concentric orifice plate. The material of the 

orifice plate shall be normally SS 316, as a minimum. These shall be fabricated as per 
BS 1042 Part I. 
 

2. Sizing of orifice plate shall be carried out in accordance with ISO – 5167. Other sizing 
methods like AGA Report No. 3, BS – 1042. ‘Flow measurement – Engineering 
Handbook’ by R.W. Miller shall be used when specified. Supplier shall size and select 
appropriate orifice plate for a maximum turndown ratio of 1:3. Orifice plate(s) shall be 
sized for a nominal differential pressure of 2500 mm water at maximum flow and a 
preferred beta ratio (ß) of 0.55 (allowable range 0.4 to 0.6). 
 

3. Upstream and downstream straight length shall be provided based on maximum d/D 
ratio of 0.75 in general. Where it is difficult to meet this requirement, the actual d/D 
ratio can be considered for reducing the straight length as permitted by the codes. The 
recommended practice shall be as per API-MPMS. Recommended Practices and 
AGA Report No. 3 mentions the consideration of flow strengtheners where straight 
runs are difficult to achieve, otherwise. 
 

Fabrication: 

 
1. Fabrication of the orifice plate shall be in accordance with AGA – Gas Measurement 

Committee, Report No. 3, latest edition. 
 

2. The Orifice meter shall in general comprise of a concentric square edged orifice plate 
designed for flange tap except for particular process requirements. (Eccentric, 
segmental or quadrant edged orifices may be used for special services such as slurry, 
wet gas or highly viscous service) 
 

3. Where the orifice plate flow element is coupled with a force balanced or bellows type 
meter, the meter shall be with a built-in adjustable dampening device. 
 

4. The Orifice Plate Assembly shall be capable of withstanding differential pressure 
equal to full line pressure without zero or calibration change. 
 

5. Orifice plate beta ratio (orifice diameter/ inside pipe diameter) shall be between 0.4 
and 0.6. 
 

6. Vendor may choose to increase the length of the upstream and downstream piping 
attached to the orifice fitting to be beyond the minimum required by API. 
 

7. Meter tube shall be equipped with a reliable method to ensure correct alignment 
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between two sections. Dowel pins and an annular grove / ring combination are two 
acceptable methods of achieving meter tube alignment. 
 

8. Each upstream & downstream sections of the meter tube shall be made from one 
continuous length of select straight and round pipe. 
 

9. After confirmation of compliance for roundness and straightness for the pipes, the 
orifice fitting shall be bored to match the internal diameter of the meter tube pipes. 
 

10. After fabrication and assembly (including grinding of weld seams) of the meter tubes 
and fittings, the entire meter tube shall be honed. Meter tube inner surface finish shall 
be better than 6.35 microns (250 micro inches) as per API MPMS 14.3. Part 2 for all 
cases. While API allows for a surface finish of 7.6 microns (300 micro inch) when the 
ß ratio is less than 0.6, for the purpose of surface roughness measurement, the ß ratio 
shall be assumed to be higher than 0.6. This will allow the future possibility of 
selecting orifice plates with a higher ß ratio without any additional uncertainty in the 
flow measurement. 
 

11. Internal surface of the finished “meter tube” shall be free from any irregularities and 
defects such as encrustation, deposits, pits, grooves, ridges, offsets, scoring and 
protrusions that may result from casting problems, welding and other manufacturing 
activities. 
 

12. Thermowell shall be located downstream of the orifice at the recommended distance 
from the orifice plate. Thermowells shall be designed for full flow and the resulting 
increased flow velocities, which may occur during maintenance procedures. 
 

13. Internal surface of the finished “meter tube” shall be free from any irregularities and 
defects such as encrustation, deposits, pits, grooves, ridges, offsets, scoring and 
protrusions that may result from casting problems, welding and other manufacturing 
activities.  
 

14. Thermowell shall be located downstream of the orifice at the recommended distance 
from the orifice plate. Thermowells shall be designed for full flow and the resulting 
increased flow velocities, which may occur during maintenance procedures. 
 

15. Flange / NPT thread pressure taps shall be located 25 mm (approx. 1 inch) from the 
upstream and downstream faces of the respective faces of the orifice plate. The linear 
dimensional tolerance shall be 1 inch ±0.03 inch as per API 14.3.2 using the 
recommended design factor of ß = 0.7g. 
 

16. All the pressure taps shall be equipped with full bore valves for isolation.  
 

17. VENDOR shall consider guidelines from ISO 5167-2 in the layout and design of the 
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station piping connecting to the meter runs and shall maximize straight run piping and 
minimize bends and elbows upstream of the orifice meter to allow the flow to achieve 
as close as possible a fully developed flow profile. When bends and elbows are 
necessary, they shall be kept in the same plane to reduce their effects on the flow 
profile. 
 

Range: 

 
1. Differential ranges for orifice flow meters shall not exceed 5000 mm (200 inches) of 

water.  
Typical meter ranges for gas, steam or vapor streams shall be as follows: 
 
STATIC PRESSURE                   DIFFERENTIAL PRESSURE 
(Kg / cm2 g (PSIG)                       (mm of Water (inches) 
0.35 to 2.5 (5-35)                            500 - 1250 (20 - 50) 
2.5 to 6 (35 - 85)                             1250 - 2500 (50 - 100) 
Above 6 (Above 85)                        As per AGA-3 guidelines 
 

2. The range 2500 mm (100 inches) is desirable wherever possible. 
 

3. 5.21.4.3 Orifice meter ranges shall be chosen such that the normal flow is between 
60% and 80% of the meter range. 
 

Meter Runs: 

 
1. All meter runs (Upstream & Downstream) shall be designed for flange tap differential 

measurement unless otherwise specified and fabricated as per AGA - Gas 
measurement committee report No. 3, latest edition. 
 

2. Orifice meter runs shall not be less than 1 - ½” nominal pipe size. Where required, the 
piping diameter shall be blown up to the required size for installing the meter run / 
orifice, in line with the applicable standards. 
 

3. The straight length of upstream & downstream pipe works shall be in accordance with 
the standard AGA-3. Connections shall be made in either the upstream or 
downstream straight pipe work, other than the orifice flange tappings. In case 
sufficient straight run is not available for the given piping geometry, meter runs with 
straightening vanes may be used. These straightening vanes shall be as per AGA 3. 
The straightening vane material shall be 316 SS or better to suit the process 
conditions. The location of Temperature sensor (on the downstream only) shall be 
within 5 to 20 D internal diameter of the pipe run. 
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Orifice Flow Meters (Typical) 
UNITS: Flow> Liquid m*3/hr Gas– Sm3/hr   Steam – Kg/hr   Pressure> Kg/cm*2 G   Temperature >Deg C Level/Length 
General / 
Process  
condition 

1. Tag No. **  
2. Line No. **  

 3. Line size &Sch **  
 4. Service (Fluid) CUSTODY TRANSFER of WET NATURAL 

 
 

 8. Application Standard ANSI, API 14.3, ASTM, ISO 5176, 
AGA 3 latest reports / standards, 
ASME 16.34 and ASME 16.5 

 

 5. Size *  

 9. End Connection Flanged (RF),   

 10. Max. Flow Rate **  

 11.    

 12. TemperatureRange -20 Deg C to +50 Deg C  

 13. Max. Working Pressure (Kg/cm2g) **  
Meter     
 19 Meter type Single chamber Orifice meter (fittings 

with orifice plate, holder, meter run and 
flow conditioner from same OEM) 

 

 20. Diff. Pressure Tapping Flanged taps; Inbuilt (1/2” NPTF) ; to 
be provided on flanges 

 

 21. Thermo-well Inbuilt; to be provided  
 22.    

 23. Facing & Finish RF serrate  
 24. Flow Direction To be marked on Orifice plate  
 25. Meter maximum *  

 26. Diff Pressure at Max. Flow * (Normal is 2500 mmWC)  

 27. Beta Ratio (d/D) * (Normal range is 0.4 to 0.6)  
 28. Enclosure protection WEATHER PROOF, IP65  
 29. Material – Body C S  
 31.    
 32.    
 33. -Orifice Plate SS 316 / suitable for the service  
Service 42. Oper. Visc (cP)/Density (Kg/m3) **  
 43. System Pressure Drop **  
 44. Gas – Mol Wt. **  
 45. Compressibility Factor **  
 46. Cp/CV **  
 47. Area Classification IEC ZONE 1 GR IIA, IIB T3  
Sealing 50. Seal Bar O ring, Orifice plate seals   
 51.    
 53. Unit M3  
 55. Transmitters (for Flow measurement) 1 PT,  1 DPT and 1 TT  
Important     
 58. Manufacturer Report/ Certificate To be Supplied along with each meter  
 59. Warranty Certificate To be Supplied along with each meter  
 60. Operation And Maintenance Manual To be Supplied along with each meter  
 61. Make offered *  
 62. Model Offered *  
Notes 
“*” By Vendor 
“**” As per P&ID 
 
1.      METER SHALL BE RATED FOR THE MAXIMUM DESIGN PRESSURE AS INDICATED ABOVE. 

2.     THE OFFERED METER MUST BE DESIGNED AS PER APPLICABLE STANDARDS. 

3.      THE ORIFICE METER SHALL HAVE PIPE TAPS (1/2” NPTF) FOE DP/ FLOW COMPUTER INTERFACE. 

4.      DP THROUGH METER SHALL NOT EXCEED 2500 mmWC. FOR OPERATING PRESSURE BELOW 4 KG/CM2G DP THROUGH ORIFICE METERING 

SYSTEM SHALL NOT EXCEED 1000 MMWC. 

5.     BIDDER TO PROVIDE COMPLETE METERING SYSTEM (EXCEPT FOR TRANSMITTERS/ FLOW COMPUTERS) FROM ONE MAKE ONLY. 

6.     FOR EACH METER, BIDDER TO PROVIDE  REPORT/ CERTIFICATE WITH FLOW CALCULATION. 

7.     METER CASING SHALL BE TAMPER PROOF & CORROSION RESISTANT OR STEEL SUITABLE FOR OUTDOOR INSTALLATION 

8.     LOCATION TOLERANCE FOR METERS SHALL BE AS AGA 3. 
9.   LINE BORE I.D TOLERANCE AND ECCENTRICITY REPEATABILITY SHALL BE IN CONFORMANCE WITH AGA-3 AND ISO-5167 LATEST EDITIONS.  

12. AS A MINIMUM THE REPORT/ CERTIFICATE OF METER SHALL INCLUDE ID, OD, ID BORE TOLERANCE, INSTRUMENT TAP DIAMETER AND 

LOCATION, PLATE SEAL TEST, SEAL PROTRUSION, ORIFICE ECCENTRICITY, BORE INSIDE DIAMETER, BORE ROUGHNESS, BETA RATIO, MAX. 

DIFFERENTIAL PRESSURE (AT DESIGN FLOW RATE) 
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SPECIFICATIONS 
FOR 

CONTROL PANEL & ACCESSORIES 
 

GENERAL 
Site of Installation 

 
1. Plant and Location                        :            As per P&ID 

2.  Consultant         :            MECON LIMITED. 

3. Location of control panel              :            Control Room and accessories.    
   

4. Floor                     :            Concrete (By client)    
       

5. Air Conditioning                    :            Yes (By client)  
 
6. Control Panels Quantity              :             One for each skid (As applicable) 

 
             Scope of Work : 
 

a)  Supply of 1 No. of Metering Panel (free standing, cubicle type) for each quoted item 
(As applicable) along with all accessories like Power Supply Distribution Box (PDB), 
Lamps, MCBs, Relays, Barriers / Isolators, Selector Switch, Signal Multipliers (SDC), 
Supervisory System, LEL Controller, GC Controller, FC etc. as per this Technical 
specification.  

 
b)  Client will provide 230 VAC, 50 Hz. at control room for Control panel and utilities 

respectively. Further distribution and necessary surge protection device shall be part of 
panel vendor. 

  
c) Separate Terminal Blocks shall be provided for RTU signals with 20% spare terminals 

& all the signals to be terminated upto RTU TB. 
 

d) Quantities of control panel accessories (Push Buttons, Lamps, Relays, Zener Barriers, 
and SDC Cards etc.) shall be as per the Technical Requirements during drawing 
approval/detail engineering. 

 
e) Mounting heights : 

 
                           i) Miniature and subminiature               Bottom row               1100mm 
                               instruments (3 rows )                         Middle row               1350mm 
                                                                                          Top  row                    1600mm 
                               ii) Electric push buttons                            --                               700mm 
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INST CONTROL PANEL CONSTRUCTION 

 
1. Type  : Self-supported, Free Standing, enclosed cubicle and Non-

graphic. 
 
2. Lighting : Required for inside panel with door switch.  
 
3. Ventilation  :  Required with louvers backed by wire fly screen & fan.  
 
4. Doors :  Glass doors in the front of the Panel with locking 

arrangement. 
 
5. Door width : Each max. of 600mm and shall suit width of the panel. 

Panel width is indicative only. The sizes shall be sufficient 
to accommodate the required hardware specified in MR. 
However the depth and height shall be 800 & 2200 
respectively. 

 
6. Cable Entry : Bottom, Cable Glands shall be double compression type for 

external armoured cables.  All unused entries shall be 
plugged. 

 
7.  Receptacles : Required for 230VAC (UPS). 
 
8. Painting  : The finish shall include sand blasting, grinding, chemical 

cleaning, surface finishing by suitable filter and two coats of 
high grade lacquer with wet sanding between coats.. Two 
coats of paint in panel colour shall be given for Non-glossy 
high stain finish. Panel face final colour shall be of the 
following:  
a) Siemens Grey  (RAL 7032) 
b) Panel internal shall have a finish color of pale cream – 

IS 352 
c) Channel Base shall have a finish color of black 

  
9. Channel Base : 100X50X6 MM, MS material 
 
10. Name Plates : Front of Panel Instrument name plates shall be black 

laminated plastic with white core. Nameplate shall be 
provided on the rear of the panel also. 
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11 Dimensions & Material of Construction  
 
 
a) Panel dimension         :  1200(W) mm x 2100(H) mm x 800(D) mm (Including 

channel base) Finalized during detail engineering. 
  
b) Control Panel : 3 mm thick CRCA steel/5.0 mm thick HRCA steel, Welded 

to frame 

c) Side & Top plates : 2 mm thick CRCA steel, Welded to frame 

d) Door panel                  : Glass doors in the front of the Panel  

e) Cable gland plate : 3 mm thick CRCA steel 

f) Anchor Bolt Size : By vendor 

g) Lifting Eye Bolt : Required 

h) Anti Vibration Pad     :            Required (15mm thick rubber pad). 

Note :   
 
         *Panel shall be electrically isolated from base frame. 
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12 WIRING 
  
a)         Type : General purpose, Intrinsically safe 
  
b) Wiring details 
 
 110 VAC UPS Wiring  
 External to Cabinet : Min. 3x2.5 mm²/copper conductor PVC insulated 

armoured 
 Inside the cabinet : Min. 19 Strands, 16 AWG copper conductor PVC 

insulated 
 230 VAC Wiring (Non UPS) : 3x2.5mm² copper conductor PVC insulated 

armoured 
 Low Voltage internal : Min. 19 Strands, 16 AWG copper conductor PVC 

insulated to cabinet 
 
c) Signal Wiring 
 
            External to Cabinet : 1.0 mm² twin twisted individual shielded overall  

shielded with overall drain PVC insulated armoured 
            Inside the cabinet : Multi stranded min. 1.0 mm² copper conductor PVC 

insulated twin twisted and shielded. 
 
d) Terminal type : Screw clamp type with Pressure Plate 
             Terminal size for signal : Suitable for min. 2.5 mm² size conductor 
             Terminal size for power dist. : Suitable for min. 4.0 mm² size conductor and higher 

as per actual cable sizes. 
       Terminal block : Clip-on type 

 
e) Wiring colour code  
 
            Power Supply  : Hot – Red, Neutral - Black, Earth – Green 
            DC Wiring : Positive – Red, Negative – Black 
            Alarm System : White 
            Control & shutdown : Yellow 
            Analog signals (IS)  : Light blue 
            Identification of Cable                                         
            Termination                            :          Criss – Crossing PVC tube ferruling. 
          
f)          Power Indication Lamps          :            230VAC UPS – Red color, 230VAC NUPS – Red Color 
                                                                              24VDC – Green Color 
 
           Note: Dedicated terminal for SCADA (for future) has to be Provided   
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A)         POWER SUPPLY DISTRIBUTION BOXES FOR  PANELS 

 
 

 
1. Function     : Distribute power to 
                                     Individual instruments   
     
2. Mounting      : Mounted at the panel inside 
 
3.  Door      : Front single door  
          
4. Painting      : As per panel painting specifications. 
           
5. Dimensions and material construction 
        
5.1. Box dimension     : By vendor. 
 
5.2 Box plate thickness    : 3mm hot rolled steel. 
    
6. Cable entry     : By vendor 
          
7. Accessories     :  600V Grade DPST MCB for power  
                                                                                       Distribution and SP MCB for barriers & 

Suitable MCB for Control panel Instruments      
                                                                                                                                   

8. Special requirements    :  MCBs for incoming feeder. 
 

 
B )                 BULK  POWER  SUPPLY  UNIT 

 
 
 
1.            Input                   :   230 V AC, 50 Hz. 
 
2.            Output                 :  24 V 
 
3.            Rating                  : By Vendor 
 
4.            Quantity               : Dual Redundant as per requirement  
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SPECIFICATIONS FOR ACCESSORIES 

 
 
1. MCB      
 Make        : HAVELL’S/ INDO ASIAN/ MDS.   
 Qty.      : As required + 20% spare 
     
2. Lamps       

Type      : LED Clustered Type   
Voltage     : 24 VDC      
Make / Model No.     : SIEMENS / L & T 
Quantity     : As required + 20% spare  

           
3 Relays        

Type      : Plug in relays     
Contact Type     : Potential free contact 

 Contact No.     : 3 NO. + 3 NC  
 Rating      : 24V DC, 5.0 A 
 Make / Model No.    : OEN/ OMRON. 
            Quantity     : As required + 20% spare  
 
4.         Space Heater 
             Rating                                                                    : 60W, 230 V AC with Thermostat. 
             Make                      : KEC 
 
5            Power Supply Unit: 

 
   Make / Model No.                                                :  ELNOVA/ APLAB 
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 SPECIFICATION FOR SIGNAL DISTRIBUTION CARDS 
 

 SL.NO.  DESCRIPTION  DETAILS 

 1. TYPE DUAL OUTPUT CURRENT ISOLATOR  

 2. INPUT 4-20 mA D.C 

 3. OUTPUT  TWO NOS. 4-20 mA ISOLATED OUTPUTS AS MINIMUM 

 4. ISOLATION  BETWEEN INPUT & OUTPUT, BETWEEN INPUT & 
OUTPUT WITH POWER SUPPLY, BETWEEN OUTPUT & 
OUTPUT 

 5. ACCURACY ± 0.1% 

 6. POWER SUPPLY 24 V  D.C  

 7. TRANSMITTER POWER SUPPLY 24 V D.C 

 8. OUTPUT LOAD DRIVING CAPACITY 600 Ohms MINIMUM FOR EACH OUTPUT 

 9. MOUNTING DIN RAIL (BACK OF THE PANEL) 

 10. MAKE MTL/P&F 

 11. MODEL NO * 

NOTES:-  
 
*    - BY VENDOR 
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SPECIFICATION FOR ISOLATING BARRIERS 

 SL.NO.  DESCRIPTION  DETAILS 

 1. TYPE SHUNT DIODE SAFETY BARRIER 

 2. APPLICATION INSTRUMENT TYPE & 
QUANTITY 

(i) 4-20 mA  Analog I/P from 2 wire transmitter– 
As required +  20% Spare  

(ii)       4-20 mA  Analog O/P to I/P Converter – As   
required  +20% Spare 

 3. HAZARDOUS AREA CLASSIFICATION ZONE-I, GR. I, IIA & IIB, T3 

 4. APPROVAL AUTHORITY FM/BASEEFA/CSA/SA/CMRS 

 5. SUPPLY VOLTAGE 24 V DC 

 6. FUSE RATING * 

 7. END TO END RESISTANCE * 

 8. POLARITY * 

 9. MOUNTING DIN RAIL (BACK OF THE PANEL) 

 10. OPERATING TEMP 0 TO 60° C 

 11. OPEN CIRCUIT VOLTAGE * 

 12. SHORT CIRCUIT CURRENT * 

 14. MAKE MTL/P&F 

 15. MODEL NO * 

 
NOTES:-  *    --By Vendor 
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SPECIFICATION FOR ISOLATING BARRIERS 

 SL.NO.  DESCRIPTION  DETAILS 

 1. TYPE SHUNT DIODE SAFETY BARRIER 

 2. APPLICATION INSTRUMENT TYPE & 
QUANTITY 

4-20 mA  Analog I/P from Temperature Transmitter    

 3. HAZARDOUS AREA CLASSIFICATION ZONE-I, GR. I, IIA & IIB, T3 

 4. APPROVAL AUTHORITY FM/BASEEFA/CSA/SA/CMRS 

 5. SUPPLY VOLTAGE 24VdC 

 6. FUSE RATING * 

 7. END TO END RESISTANCE * 

 8. POLARITY * 

 9. MOUNTING DIN RAIL (BACK OF THE PANEL) 

 10. OPERATING TEMP 0 TO 65° C 

 11. OPEN CIRCUIT VOLTAGE * 

 12. SHORT CIRCUIT CURRENT * 

 13. MAKE MTL/P&F 

 14. MODEL NO * 

 
NOTES:-  *    --By Vendor 
 

 
 

 
 

 
 

 
 

 
 
 

 

 

 
 

 
 

 
 

Page 54 of 644



MECON LIMITED 
DELHI 

SPECIFICATION FOR CONTROL PANEL & ACCESSORIES 
 

 

 

SPEC. No.  :   MEC / 05 / E5 / TS/ CP - 030 

Rev. 0 Page 11 of 11 

 

Page 11 of 11 

 

SPECIFICATION FOR ISOLATING BARRIERS 

 SL.NO.  DESCRIPTION  DETAILS 

 1. TYPE SHUNT DIODE SAFETY BARRIER 

 2. APPLICATION INSTRUMENT TYPE & 
QUANTITY 

Limit switches (SPDT snap action Micro type) - As 
required + 20% Spare 

 3. HAZARDOUS AREA CLASSIFICATION ZONE-I, GR. I, IIA & IIB, T3 

 4. APPROVAL AUTHORITY FM/BASEEFA/CSA/SA/CMRS 

 5. SUPPLY VOLTAGE 24 V DC 

 6. FUSE RATING * 

 7. END TO END RESISTANCE * 

 8. POLARITY * 

 9. MOUNTING DIN RAIL (BACK OF THE PANEL) 

 10. OPERATING TEMP 0 TO 60° C 

 11. OPEN CIRCUIT VOLTAGE * 

 12. SHORT CIRCUIT CURRENT * 

 14. MAKE MTL/P&F 

 15. MODEL NO * 

NOTES:-  *    --By Vendor 
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1.0 SCOPE 
 

This specification covers the requirements of various piping materials used 
in piping/ pipeline system handling Natural Gas / Re-gasified Liquid 
Natural Gas (RLNG) and associated utilities in the pipeline. 

 
2.0 CODES AND STANDARDS 

 
2.1 Pipeline and terminal facilities envisaged as a part of this project shall be 

designed and Engineered primarily in accordance with the provision of 
ASME B 31.8 – Gas Transmission & Distribution Piping System - Latest 
edition and OISD Standard 226-Natural Gas Transmission Pipeline and 
City Gas Distribution Networks. 

 
2.2 All codes standards and specifications referred herein shall be the latest 

edition of such documents. 
 

2.3 For sake of brevity, the initials of the society to which the codes are 
referred are omitted in the specification, for example, B16.5 is a code 
referring to ANSI/ ASME, A 105 is a code referring to ASTM. 

 
2.4 In addition, MECON specifications for various piping and pipeline 

materials shall also be applicable. 
 

3.0 MATERIAL SPECIFICATION 
 

Piping material specifications are classified for the general purpose of 
selection of material for the class of services. The maximum design 
pressure and design temperature together with the fluid in line governs the 
selection of material specifications. Deviation of materials from class 
specifications may occur due to specific design condition.  These 
deviations are permissible if they are equal or better than the individual 
class requirements. 

 
4.0 CLASS DESIGNATION CODE 

 
The piping class designation consist of three digits numbering system 
made up of letter, number and letter e. g. A1A, B1A, D1A, etc as follows: 

 
First letter indicates ANSI class rating e. g. 
A-Class 150 
B-Class 300 
D-Class 600 
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The middle number indicates differences in the specification within the 
same rating and material. 

 
The last letter indicates type of material e. g. 

A-Carbon Steel 

5.0 PIPELINE 
 

The material for linepipe shall be as per the requirements of specification 
as indicated in Table-1. 

 
6.0 PIPING 

 
6.1 Carbon steel pipe shall be made by open hearth, electric furnace or basic 

oxygen process only. The steel used shall be fully killed and made with 
fine grain structure. The grade and wall thickness of various sizes of pipes 
shall be as per piping material specification for the applicable class. 

 
6.2 Pipe dimension shall be in accordance with ANSI B 36.10 for carbon steel 

pipes and ANSI B 36.19 for stainless steel pipes. 
 

6.3 All pipe threads shall conform to American Standard taper as per ANSI   B 
1.20.1 NPT, unless otherwise specified. 

 
6.4 For butt weld end, bevel shall be in accordance to ANSI B 16.25/ API 5L 

as applicable. 
 

7.0 FITTINGS 
 

7.1 Fully killed carbon steel shall be used in the manufacture of fittings. 
 

7.2 Threaded joints, if used shall conform to American Standard taper as per 
ANSI 1.20.1 NPT. 

 
7.3 Dimension of socket weld/ screwed fittings shall conform to ASME B 16.11 

 
7.4 Bore of socket welded fittings shall suit O. D. of pipe and its thickness. 

 
7.5 Dimensions of butt welded carbon steel fittings shall be as per ASME B 

16.9 / MSS-SP-75, as applicable. 
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7.6 Butt welding ends shall conform to ANSI B 16.25/ API 5L. In case of 
difference in thickness of matching ends, requirements of ASME B 31.8 
shall apply. 

 
7.7 Integrally reinforced forged branch fittings such as sockolet, threadolet, 

weldolet, nippolet etc. shall be as per MSS-SP-97. Fittings not covered in 
ASME B 16.9 and MSS-SP-97 shall conform to manufacturer’s standard. 

 
7.8 Fittings thickness tolerances shall match pipe thickness tolerance. 

 
8.0 BENDS 

 
8.1 Unless otherwise specified for terminal piping, the elbow of radius R=1.5 D 

shall only be used. 
 

8.2 The radius of cold field bends shall not be less than 30 times the nominal 
diameter for pipes upto nominal diameter of 16” and shall not be less than 
40 times the nominal diameter for pipes of nominal diameter of 18” and 
above. Limited use of long radius bends (R = 6D) may be permitted for 
reason of space constraints. 

 
9.0 FLANGES 

 
9.1 Flange rating shall be same as ANSI B 16.5/MSS-SP-44/ B 16.47 Series  

A as specified. 
 

9.2 Dimensions of flanges shall be in accordance with ANSI B 16.5/ B 16.47 
Series A, as applicable. 

 
9.3 Neck of Weld Neck (WN) flanges to suit pipe bore and thickness. 

 
9.4 Bore of Socket Welded (SW) flanges shall suit pipe O.D. and its thickness. 

 
9.5 Threads for screwed flanges if used shall conform to American Standard 

taper as per ANSI B 1.20.1 NPT. 
 

9.6 Sizes for blind flanges shall be indicated by nominal pipe sizes. 
 

9.7 Carbon steel flanges faces shall have smooth finish as indicated in the 
material specification. Flanges faces shall have smooth finish to 125-250 
micro inches AARH as per MSS-SP-6. 

 
9.8 Butt welding ends of WN flanges shall conform to ANSI B 16.25. 
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9.9 Spectacle blind/ spacer & blinds shall be in accordance with ASME B 
16.48 / Manufacturer’s Standard. Spectacle blind shall be used for sizes 
up to 8” NB and spacer & blind for 10” & above shall be used. 

 
9.10 Two  jack  screws  180°  apart  shall  be  provided  for  all  spectacle  blind 

assemblies. The jack screws shall be as per MECON’s standard. 
 

10.0 GASKETS 
 

10.1 Spiral wound metallic gaskets shall conform to B 16.20 and API 601 shall 
be provided with graphite filler. All spiral wound gaskets shall be provided 
with stainless steel centering ring. 

 
11.0 BOLTING 

 
11.1 Nuts for stud bolts shall be American Standard Hexagonal Heavy series 

and double chamfered. 
 

11.2 Dimension and tolerances for stud bolts and nuts shall be as per ANSI    B 
18.2.1 and 18.2.2 with full threading to ANSI B 1.1 Class 2A thread for 
bolts and Class 2B for nuts. Diameter and length of stud bolts shall be as 
per ANSI B 16.5/ ASME B 16.47 with full threading. 

 
11.3 Threads for nuts shall be as per ANSI B 1.1, as follows: 

 
Nuts for stud dia ¼” to 1” : UNC-2B 
Nuts for stud bolts dia 11/8” to 3 ¼” : 8UN-2B 

 
11.4 Threads for stud bolts shall be as per ANSI B 1.1, as follows. 

 
Studs bolts dia ¼” to 1” :         UNC-2A 
Stud bolts dia 11/8” to 3 ¼” :         8UN-2A 

 
11.5 Heads of jack screws shall be heavy hexagonal type. Jack screw end shall 

be rounded. Stud bolts shall be fully threaded with two hexagonal nuts. 
 

12.0 THREAD SEALANT 
 

12.1 Threaded joints shall be made with 1” wide PTFE Jointing tape. 
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13.0 VALVES 
 

13.1 Valve ends shall be as per piping material specifications (Appendices). 
 

13.2 Flange dimensions and face finish of flanged end valves shall confirm to 
clause 9.0 of this specification. 

 
13.3 Butt welding ends of Butt Welded valves shall conform to ANSI B 16.25. 

 
13.4 Face to face and end to end dimensions shall conform to applicable 

standards. 
 

13.5 Buried valves on mainline shall be provided with stem extension, sealant, 
vent/drain & shall have butt welded ends. 

 
13.6 Sectionalizing Valves (Block valves) installed on the main pipeline shall be 

Ball valves with butt welded ends and shall be full bore to allow smooth 
passage of cleaning pigs as well as intelligent pigs. 

 
13.7 Unless specified otherwise. Valves shall confirm to the following 

standards: 

Screwed / Socket welded / Flanged end valves (1 ½” and below) 

Ball Valves - BS 5351(latest) 
Plug Valves - BS 5353(latest) 
Globe Valves - BS 5352(latest) 
Gate Valves - API 602(latest) 

Flanged / Butt weld end Valves (2” and above) 

Ball Valves - API 6D 
Plug Valves - API 6D 
Check Valves - API 6D 
Globe Valves - BS 1873 
Gate Valves - API 6D 

 
13.8 Manual Valve operators shall be as indicated below, unless specified 

otherwise in the P&ID. 
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a)       Gate and Globe Valves 
 

i) For ANSI class 150 & 300 - Hand Wheel operated for size <12”NB. 
Gear operated for size >14” NB. 

 
ii) For ANSI class 600 - Hand Wheel operated for size <10”NB. 

Gear operated for size >12” NB. 
 

b)       Ball and Plug Valves 
 

i)        For ANSI class 150, 300, 600 – Wrench operated for size <4”NB. 
Gear operated for size >6”NB. 

 
c)        Actuated Valves- Actuated valves shall be as per P & ID. 

 
14.0 QUICK OPENING END CLOSURE 

 
Quick opening end closure to be installed on scrapper traps shall be 
equipped with safety locking devices in compliance with section VIII, 
division 1, UG-35.2 of ASME Boiler and Pressure Vessel code. 

 
15.0 HYDRO TESTING VENTS AND DRAINS 

 
High point vents and low point drains required for the purpose of hydro 
testing shall be of size 3/4” and consist of sockolet, Plug/ Ball valve for 
vent, Globe / Ball Valve for drain, flange & blind flange. 

 
16.0 PIPELINE SPECIALITY ITEMS 

 
Pipeline Specialty items viz., Scrapper Traps, Flow Tee, Insulating Joints, 
LR bends, QOEC for Venting shall be as per respective data sheets, 
specifications and Project Specific drawing showing Mainline & Terminal 
materials. 
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TABLE-1 
PIPE WALL THICKNESS DETAILS FOR MAINLINE/SPURLINE 

 
Sl. 
No. 

Pipe Material Description Size 
(NB) 

Thickness 
(mm) 

Length 

1 API 5L Gr. X-70, PSL-2 18” 7.92 As per SOR Quantity 

2 API 5L Gr. X-70, PSL-2 18” 9.53 As per SOR Quantity

3 API 5L Gr. X-70, PSL-2 18” 12.7 As per SOR Quantity

4 API 5L Gr. X-70, PSL-2 12” 7.14 As per SOR Quantity 

5 API 5L Gr. X-70, PSL-2 12” 9.53 As per SOR Quantity 

6       API 5L Gr. X-56, PSL-2 8” 7.04 As per SOR Quantity 

 
 

TABLE-2 
INDEX OF PIPING MATERIAL SPECIFICATIONS 

 
Class Service C.A.

(mm)
Basic Material Design Code Enclosed as 

D1A Natural Gas / 
RLNG 

1.5 ASTM A 106 Gr. B/ 
API 5L Gr. B/ 

ASME B31.8 Appendix-I 

D4A Natural Gas / 
RLNG 

1.5 ASTM A 333 Gr. 6 ASME B31.8 Appendix-II 

B1A Natural Gas / 
RLNG 

1.5 ASTM A 106 Gr. B/ 
API 5L Gr. B 

ASME B31.8 Appendix-III 

B4A Natural Gas / 
RLNG 

1.5 ASTM A 333 Gr. 6 ASME B31.8 Appendix-IV 

A1A Natural Gas / 
RLNG 

1.5 ASTM A 106 Gr. B/ 
API 5L Gr. B 

ASME B31.8 Appendix-V 

A4A Natural Gas / 
RLNG 

1.5 ASTM A 333 Gr. 6 ASME B31.8 Appendix-VI 
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DATA SHEET FOR CARTRIDGE FILTER

CLIENT : 

2.0 JOB NO. : ITEM TAG NO. : CF- 
3.0 VENDOR :     * QUANTITY : As per P&ID
4.0 OPERATING CONDITIONS :
4.1 FILTER : CARTRIDGE TYPE : HORIZONTAL
4.2 FLUID HANDLED : NATURAL GAS VAPOUR/RLNG GAS FLUID DENSITY(@ P&T) Kg/m3 : **
4.3 MOLECULAR WEIGHT :  ** FLOW RATE (MMSCMD) : Refer P&ID
4.4 Cp/Cv : ** FLUID VISC., CENTI-POISE :  **
4.5 INLET SIZE (NB) : Refer P&ID COMPRESSIBILITY FACTOR (Z) :  **
4.6 OPER. PR., KG/CM2G : Refer P&ID OUTLET SIZE (NB) : Refer P&ID
4.7 PARTICLE/ MESH SIZE, MICRON > 3 MICRON OPER. TEMP., °C : 0- 55
4.8 PR. DROP KG/CM2, CLEAN/ DIRTY : 0.2/ 0.5 Max. (SEE NOTE-2) FILTRATION EFF. % : 98
4.9 CORROSION ALLOWANCE, MM : 3.0 For Carbon Steel Parts DUST CONC : 0 - 0.2 mg/SM3 OF GAS 

CORROSIVE/ TOXIC COMPONENT :  Tot sulphur incl. H2S (max.)-10 PPM(by wt)
5.0 MATERIAL OF CONSTRUCTION H2S content (max)- 5PPM (by wt.)
5.1 SHELL :  SA-515/SA-516 Gr. 60/70 SHELL FLANGE :   SA - 105
5.2 HEAD : * HEAD FLANGE :    SA -105
5.3 BOTTOM : SA515/ SA-516 Gr. 60/70,SA 234 Gr.WPB PERFORATED SHEET : 
5.4 NOZZLES : SA-106 GR. B NOZZLE FLANGES :   SA - 105
5.5 GASKET : SS-304/316 SPIRAL WOUND WITH GRAFOIL FASTENER :   SA-193 Gr. B7, SA-194 Gr. 2H
5.6 OTHER INTERNALS:   * SUPPORT :   SA516Gr.60/ SA 283 Gr. C/ IS:2062 

FITTING:    SA 234 Gr. WPB
5.7 FILTER ELEMENT : FIBRE GLASS MEDIA TO SUIT GAS QUALITY.
6.0 DESIGN AND CONSTRUCTION
6.1 DESIGN CODE : ASME SEC-VIII DIV-1 (LATEST EDITION)
6.2 DESIGN PR., KG/CM2G : As per P&ID DESIGN TEMP., °C : (-)29 to (+) 65
6.3 NO. OF CARTRIDGE ELEMENT: (SEE NOTE-2) O.D. (MM) X LENGTH (MM) XTHICKNESS(MM):   *
6.4 MAKE (ELEMENT) :   AS PER VENDOR LIST IN MECON T.S. FILTER PR. DROP, KG/CM2 :   *     (SEE NOTE-2)
6.5 FIXING DETAILS : NUTS & BOLTS DUST/DIRT HOLDING CAPACITY OF EACH CARTRIDGE ELEMENT:    *
6.6 NAME OF VESSEL MANUFACTURER :  * TOTAL GROSS FILTERING AREA OF CARTRIDGE ELEMENTS:          *
6.7 FLANGE RATING : 600# FLANGE FINISH :  *
6.8 FLANGE TYPE : WNRF PSV SIZE :    *                DPT SIZE :    *
6.9 VENT SIZE : Refer P&ID,  DRAIN SIZE : Refer P&ID, UC SIZE : NR FLUSHING CONNECTION :   *

6.10 HEAD(TOP COVER) CONNECTION : FLANGE
6.11 QOC REQUIRED : NA
7.0 OVERALL DIMENSION & WEIGHT:
7.1 OVERALL LENGTH, MM : * INLET FLANGE TO OUTLET FLANGE:                   *
7.2 OVERALL HEIGHT, MM : * SHELL DIA, MM : *
7.3 EMPTY WEIGHT, KGS : * OPERATING WT., KGS : *
7.4 HYDROTESTWEIGHT : *
8.0 ACCESSORIES 
8.1 DAVIT  : YES 
8.2 LIFTING LUGS: YES
8.3 ANCHOR BOLTS& NUTS YES
8.4 BLIND FLANGE,GASKET,BOLTS&NUTS FOR VENTS&DRAINS :           YES
8.5 LADDER&PLATEFORM:      ---
9.0 PAINTING : SUITABLE TO CORROSIVE INDUSTRIAL ENVIRONMENT REF. MECON T.S.

10.0 INSPECTION & TESTING : AS PER MECON T.S.

* VENDOR TO SPECIFY/ CONFIRM
** GAS COMPOSITION & OTHER PROPERTIES WILL BE PROVIDED TO SUCCESSFUL BIDDER.
NOTES :- 

1) THE TOTAL INTERNAL CROSS SECTIONAL AREA OF MOUNTED CARTRIDGE SHALL NOT BE LESS THAN INLET NOZZLE AREA.

2) SUCCESSFUL BIDDER SHALL SUBMIT MECHNICAL DESIGN CALCULATION FOR FILTER & PROCESS CALCULATION (ALONG WITH DETAILED
PRESSURE DROP CALCULATION) OF CARTRIDGE FILTER & CARTRIDGE ELEMENT (INCLUDING RELEVANT GRAPH, CATALOGUE ETC.) FOR MECON CLEARANCE.

3) BIDDER SHALL SUBMIT SAMPLE CALCULATIONS ( FOR CATRIDGE ELEMENT SIZING & PRESSURE DROP ACROSS THE FILTER ) ALONG WITH OFFER.

4)VENDOR TO SELECT/CONFIRM THE MATERIAL CONSIDERING "-29 °C TO 65 °C" TEMPERATURE . A CHARPY V-NOTCH TEST SHALL BE CONDUCTED ON 
3 SAMPLE HAVING ENERGY VALUE OF 27 J AVERAGE AND MINIMUM 22 J AT 0°C.

5) FILTER ELEMENT MUST WITHSTAND A DIFFERENTIAL PRESSURE OF 1.0 KG/CM2(g) WITHOUT CRACKING AND FAILING.

6)MANDATORY SPARES SHALL BE AS PER RELEVANT CLAUSE SPECIFIED IN TENDER DOCUMENT. 

7)FILTER ELEMENT SHALL BE OF SINGLE PIECE CONSTRUCTION WITH NO JOINTS IN THE ELEMENT. STACKING OF FILTER ELEMENT IS NOT ALLOWED.

8)ALL CS MATERIALS SHALL BE OF FULLY KILLED QUALITY. 

9) FLANGE SHALL CONFIRM TO ASME B 16.5.

10)GASKETS SHALL CONFORM TO ASME B 16.20

11) FREQUENCY OF CLEANING SHALL BE MINIMUM 30 DAYS FOR FILTER ELEMENT DESIGN.

12) PWHT REQUIRED AS PER ASME SEC-VIII (DIV-I)

REV. DATE ZONE BY APPRD

                  REVISIONS REFERENCES DRG. NO.

SECTION : OIL & GAS CLIENT : 

NAME DATE CHKD DATE

DSGN   

DRWN

SCALE : REV

APPROVED  DATA SHEET NO.: 0

This document and the design it covers are the property of MECON and issued for the specific project mentioned therein. This is not to be copied or used for other
projects unless expressly permitted by MECON.

1.0 PROJECT :

DESCRIPTIONS

MECON LIMITED
PROJECT : 

CARTRIDGE FILTER
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UNITS : Flow > Liquid - m3/hr , Gas-Sm3/day, Steam - kg/hr. Pressure -> kg/cm2g, Temperature-°C, Level/ Length-> mm
General 01 Tag No. PSV- CRV-

02 Line No./ Size As per P&ID As per P&ID
03 Vessel Protected Cartridge Filter -
04 Quantity As per P&ID As per P&ID
05 Safety/ Relief Safety Relief Creep Relief
06 Vendor W W

Valve 07 Type Standard Standard
08 Full Nozzle Full Lift  Mod. Nozzle Full Nozzle Full Lift Full Nozzle Full Lift
09 Bonnet Type Closed Closed
10 Conv./ Bellows/ Pllot Operated Conventional Conventional
11 Inlet Conn. : Size & Rating W W
12 Inlet Conn. : Facing & Finish RF,W RF,W
13 Outlet Conn. : Size & Rating W W
14 Outlet Conn. : Facing & Finish RF,W RF,W
15 Cap Over Adj. Bolt : Required Required
16 Screwed   Bolted Bolted Bolted
17 Lifting Gear - Type - -
18 Test Gag Required Required

Material 19 Body and Bonnet ASTM A216 Gr. WCB ASTM A216 Gr. WCB
20 Nozzle and Disc SS 316 SS 316
21 Spring SS 316 SS 316
22 Bellows

Options 23 Resilient Seat Seal

Basis 24 Code API 520, 521 & 526 API 520, 521 & 526 / As per Manufacturer's Standard
25 Basis of Selection Vessel Under Ext. Fire Case CREEP RELIEF (1% flow)

Service 26 Fluid and State Natural Gas Vapour Natural Gas Vapour
Conditions 27 Corrosive Constituent Tot sulphur incl. H2S (max.)-10 PPM(by wt) Tot sulphur incl. H2S (max.)-10 PPM(by wt)

H2S content (max)- 5PPM (by wt.) H2S content (max)- 5PPM (by wt.)
28 Corr. Allowance 2 mm 2 mm
29 Required Flow Capacity W W
30 Mol. Wgt.  S.G. at Rel. Temp. WW WW WW WW

31 Oper. Pressure, kg/cm2g As per P&ID As per P&ID
32 Oper. Temp.°C  Rel. Temp.°C 0-55 W 0-55 W
33 Valve Discharges to Atm. Atm.
34 Back Press.  Const. Or Variable Atm. Constant Atm. Constant
35 Set Pressure, Kg/cm2(g) - (Note-7) - (Note-7)
36 Cold Bench Test Pressure W W
37 % Over Pressure  % Blow Down 20 W 10 W
38 Cp/Cv  Compressibility Factor WW WW WW WW
39 Viscosity at Rel. Temp. (cP) WW WW

40 Vessel Wall Temp.,°C  Surf. Area-m2 593 W - -

Orifice 41 Calculated Area-inch2 W W

42 Sel. Area-inch2   Orifice Design W W W W
43 No. of Valves Reqd. for capacity W W

44 Total Area-inch2 W W
45 Actual Flow Capacity, SCFM - -
46 Relief Load W W
47 Model No. W W
48 Radiography & Charpy Test Reqd. (100%) Reqd. (100%)
49 IBR Certification Not Required Not Required

Notes:
W VENDOR TO SPECIFY/ CONFIRM.
WW GAS COMPOSITION & OTHER PROPERTIES WILL BE PROVIDED TO SUCESSFUL BIDDER.
1. VENDOR SHALL FURNISH SIZING CALCULATIONS TO SUPPORT HIS VALVE SELECTION.
2. VALVES SHALL BE 100% RADIOGRAPHED.
3. VENDOR TO CONSIDER COEFFICIENT OF DISCHARGE AS PER ASME-SEC-VIII (Latest).
4. FOR SAFETY VALVE SIZING, FURNISH CERTIFIED CAPACITIES AS PER API-520.
5. DESIGNATION,  NO. & RATING OF PSV's & CRV's SHALL BE DECIDED DURING DETAIL ENGINEERING.
6. PSV's & CRV's SHALL BE SUPPLIED WITH INLET AND OUTLET  COMPANION FLANGE.
7. PSV's & CRV's SET PRESSURE SHALL BE FINALISED DURING DETAILED ENGINEERING.

REV. NO. DATE ZONE   DESCRIPTIONS BY

     REVISIONS

SECTION : OIL & GAS CLIENT :

NAME DATE CHKD DATE

DSGN   

DRWN

APPROVED  

This document and the design it covers are the property of MECON and issued for the specific project mentioned therein. This is not to be
 copied or used for other projects unless expressly permitted by MECON.

DRG. NO.

PRESSURE SAFETY VALVES/CREEP RELIEF VALVE

PROJECT : 

PSV/CRV REV-0

MECON LIMITED

DATASHEET NO:
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DATA SHEET-SCRUBBER

1.0 PROJECT : CLIENT : 

2.0 JOB NO. : ITEM NO. : SC-

3.0 VENDOR : W QUANTITY : As per P&ID

4.0 OPERATING CONDITIONS :

4.1 SCRUBBER TYPE : VERTICAL, CYCLONE

4.2 FLUID HANDLED : NATURAL GAS / RLNG FLOW RATE  STD., SCMD : Refer P&ID

4.3 MOLECULAR WEIGHT : ** FLUID VISC, CENTI-POISE : **

4.4 INLET SIZE : Refer P&ID OUTLET SIZE : Refer P&ID  

4.5 OPER. PR. KG/CM2G : Refer P&ID OPER. TEMP., °C : 0 - 55

4.6 LIQUID & DUST PARTICLE/ MESH SIZE, MICRON FILTERATION EFF. % : 98

> 10 MICRON

4.7 PR. DROP KG/CM2, CLEAN/ DIRTY : 0.05 / - SCRUBBER PR. DROP, KG/CM2 : 0.1 MAX.

4.8 CORROSION ALLOWANCE, MM : 3.0 CORROSIVE/ TOXIC COMPONENT :  Tot sulphur incl. H2S (max.)-10 PPM(by wt)

4.9 COMPRESSIBILITY FACTOR :  ** EXTENT OF RADIOGRAPHY - 100%

SP. GRAVITY : **

5.0 MATERIAL OF CONSTRUCTION

5.1 SHELL : SA-515/SA-516 Gr. 60/70/ SA 106 Gr. B SHELL FLANGE : NA

5.2 HEAD : SA 516 GR. 60 HEAD FLANGE :  NA

5.3 BOTTOM : SA 516 Gr. 60 PERFORATED SHEET : NA

5.4 NOZZLES : SA-106 GR. B NOZZLE FLANGES : SA-105

5.5 SUPPORT : IS:2062 INTERNAL : SS-304L

5.6 GASKET : SS 304/316 SPIRAL WOUND WITH GRAFOIL FASTENER : SA-193 GR. B7, SA-194 GR. 2H

6.0 DESIGN AND CONSTRUCTION

6.1 DESIGN CODE : ASME SEC.VIII DIV-I

6.2 DESIGN PR. KG/CM2G : 92 DESIGN TEMP., °C : -29 TO 65

6.3 INTERNALS : SS-304L O.D. X LENGTH, : W

6.5 FIXING DETAIL : AS PER SUPPLIER

6.6 FLANGE RATING : 600# FLANGE FINISH : SMOOTH FINISH (125 AARH)

6.7 FLANGE TYPE : WNRF PSV SIZE : REF. ATTACHED DATA SHEET

6.8 VENT SIZE : Refer P&ID              DRAIN SIZE : Refer P&ID                   UC SIZE : Refer P&ID

6.9 LG CONNECTION : Refer P&ID

7.0 COVER : BOLTED WITH DAVIT CONNECTION

7.1 OVERALL DIMENSION W

7.2 OVERALL LENGTH, CM : W

7.3 OVERALL HEIGHT, CM : W SHELL DIA, CM :         W

7.4 EMPTY WEIGHT, KGS : W OPERATING WT., KGS :   W

8.0 ACCESSORIES

8.1 DAVIT DETAIL : YES

9.0 PAINTING : SUITABLE TO CORROSIVE INDUSTRIAL ENVIRONMENT REF. MECON T.S.

10.0 INSPECTION & TESTING : AS PER Mecon T.S.

W VENDOR TO SPECIFY/ CONFIRM

REV. NO. DATE ZONE   DESCRIPTIONS BY APPRD

     REVISIONS REFERENCES DRG. NO.

SECTION   O&G (LDP) CLIENT :

NAME DATE CHKD DATE

DSGN PROJECT : 

DRWN

                      SCRUBBER SCALE : REV

APPROVED                   TAG NO. SC- DATA SHEET NO.: 0

MECON LIMITED

** GAS COMPOSITION & OTHER PROPERTIES WILL BE PROVIDED TO SUCCESSFUL BIDDER.

H2S content (max)- 5PPM (by wt.)
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DATASHEET OF PRESSURE GAUGE 

Project :- * 

Client :- * 

Contractor :- * 

FOA No. :- * 

1 Type Direct  Wetted parts 
material

--- 

2 Mounting Local Element --- 
3 Dial size 150 mm Lower body --- 
 Colour White (Non rusting plastic 

with black engraving) 
 Non wetted 

parts
--- 

4 Case material DIE CAST 
ALUMINIUM / SS 

 Process 
connection

--- 

5 Bezel ring Screwed / Bayonet Size --- 
6 Window material Shatter proof glass Rating --- 
7 Enclosure Min. IP 55 / NEMA 4 Facing &Finish --- 
8 Pressure element Bourdon tube  Capillary 

material
--- 

9 Element material SS 316  Capillary 
length

--- 

10 Socket material SS 316  Flushing & 
Filling

--- 

11 Accuracy  1% FSD 16 Over range 
protection

130% of range 

12 Zero adjustment Micrometer pointer 
(Internal) 17 Blow out 

protection
Required 

   18 Options
13 Connections ½” NPT (M)  a) Snubber 

 Conn.  Location Bottom b) Syphon
14 Movement SS 304 c) Gauge saver
15 Diaphragm seal --- d) Liquid filled casing 

 Type --- 19 2-valve, 3-way 
manifold

Required 

   20 Make & 
Model 

* 

Tag No. Range Pressure Design 
Temp. Fluid Location Options Operating Design 

Refer P&ID 

NOTES: 
 

1) ‘*’ Information to be supplied by the Vendor / Contractor. 

2) Make of the PG shall be from approved vendor list of Mecon /Client.  

3) Detailed technical catalogue for offered model to be submitted by vendor/contractor during approval. 

4) Offered Model shall meet the tender requirement. 
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DATASHEET OF TEMPERATURE GAUGE (with Thermowell) 

Project :- * 

Client :- * 

Contractor :- * 

FOA No. :- * 

GENERAL FILLED SYSTEM 
1 Type FILLED SYSTEM / BIMETALLIC 15 SAMA Class V B 
2 Well REQUIRED Compensation CASE 

3 Mounting LOCAL 16 Bulb type ADJUSTABLE 
UNION 

4 Dial size 150 mm Bulb material 316SS 

5 Colour WHITE (Non rusting plastic with 
black figs.) 17 Bulb union threaded to ½” NPT(M) 

6 Case material DIE CAST ALUMINIUM / SS 18 Extension type RIGID 
7 Window material SHATTER PROOF GLASS 19 Bulb dia 8 mm (Min)
8 Conn. Location BOTTOM 20 Capillary material  
9 Accuracy 1% FSD  Armour Flexible  

10 Enclosure WEATHER PROOF  
TO IS2147   Armour material  

 Enclosure class IP 55 / NEMA 4 Capillary length  

11 Zero adj. Screw MICROMETER POINTER 
(Internal) 21 Overrange protection 130% OF RANGE 

   
BIMETAL THERMOWELL 

12 Stem:  22 Material SS 316 

 Type  23 Construction DRILLED BAR 
STOCK 

 Material  
 24 Process connection 1 ½” FLANGED 

 Size  
 25 Gauge connection ½” NPT (F) 

13 Stem diameter  26 Thermowell as per drg Drg enclosed
14   27 Options                     a) LIQUID FILLED

  28 Make & Model * 

Tag No. Range Temperature (�C)   Well 
Dimensions Flange rating Location   Remarks 

Operating Design U T
Refer P&ID

Note:  
1. ‘*’ Information to be supplied by the Vendor / Contractor. 
2. Make of the TG shall be from approved vendor list of Mecon /Client.  
3. Wake frequency calculation of offered Thermowell to be submitted by the Vendor / Contractor during approval. 
4. Detailed technical catalogue for offered model to be submitted by vendor/contractor during approval. 
5. Offered Model shall meet the tender requirement. 
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DATASHEET OF PRESSURE TRANSMITTER 
Project :- * 
Client :- * 
Contractor :- * 
FOA No. :- * 

GENERAL MEASURING UNIT 
1 Function Transmit & Indicate 15 Service Pressure 

2 Type Electronic Smart P 
Based 16 Element  Diaphragm 

3 Case Mfg. Std. 17 Body Material Carbon Steel or better 
4 Mounting Yoke 18 Element Material SS 316L  

5 Enclosure 

Weather proof to 
IS2147 
Explosion proof to 
IS2148 

19 Process 
Connections ½” NPT(F) 

 Enclosure class NEMA 4 & NEMA 7  Process Conn. 
Locn. Mfg. Std. 

6 Elec. Area Class. Zone-I, Gr.IIA & IIB, 
T3, CCOE certified 20 Over Range 

Protection 130% of Range  

7 Intrinsically safe & 
Flameproof Required    

8 Air supply N.A 21 Output Meter Required (W.P. & Intr. Safe )

9 Power supply 24 VDC 22 Mounting 
Accessories

Required for 2” Pipe Mounting –  
Material (SS 316) 

10 Cable entry ½” NPT(F) 23 Zero elevn. & 
suppression

Required 

11 Accuracy + 0.025% of SPAN 24 2-valve, 3-way 
manifold

Required 

12 Repeatability + 0.05% 25 Make & Model * 
TRANSMITTER  

13 Output 4 – 20 mA DC, Two 
wire    

14 Trans. Power supply 0 - 24 V DC   
  

Tag No. Operating Pressure Design 
Press. 

Design 
Temp. Range Fluid Options 

Refer P&ID
NOTES: 
1. ‘*’ Information to be supplied by the Vendor / Contractor.
2. Make of the PT shall be from approved vendor list of Mecon /Client. 
3. CCOE Certificate for offered transmitter to be submitted by the Vendor / Contractor during approval. 
4. Detailed technical catalogue for offered model to be submitted by vendor/contractor during approval. 
5. Offered Model shall meet the tender requirement.
6. Environmental Enclosure with locking arrangement shall be provided for metering transmitters. 
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GENERAL 13 Cable entry ½” NPT (F) 
1 Assembly as per 

drg. 
Drg. enclosed 
 

14 No. of entries Single 

15 Enclosure type Weather proof to IP55, Ex-proof 
(CCOE certified) 

2 Type RTD Class A THERMOWELL ELEMENT 
3 No. of elements Simplex 16 Material SS 316 
4 Calibration As per DIN 43760 17 Construction Drilled bar stock 
5 Element material Platinum (Pt 100) 18 Process connection 1 ½” Flanged 
6 Resistance at 0 C 100 ohms  19 Inst. connection ½” NPT (F) 
7 Leads Standard 20 Thermowell as per 

drg 
Drg. Enclosed  

8 Sheath  
 O.D. 8 mm  TRANSMITTER 
 Material SS 316 21 Quantity  

9 Nipple & Union  
Material 

SS 316 22 Input  

10 No. Of wires 4 Wire 23 Output  
HEAD 24 Power Supply  

11 Head Cover type Screwed cap & SS chain 25 Mounting  
12 Material Cast Aluminium 26 Enclosure class  

   27 SS Tag Plate        Required 
   

 28 * 

 
 
 

Tag No. Range 
Temperature Well       

Dimensions Flange 
Fluid  

Nor Design U T Material Rating/Face/ 
Finish 

:  
1. ‘*’ Information to be supplied by the Vendor / Contractor. 
2. Make of the RTD shall be from approved vendor list of Mecon /Client.  
3. Detailed technical catalogue for offered model to be submitted by vendor/contractor during approval. 
4. Wake frequency calculation of offered Thermowell to be submitted by the Vendor / Contractor during approval. 
5. CCOE Certificate for offered RTD to be submitted by the Vendor / Contractor during approval. 
6. Offered Model shall meet the tender requirement. 

 
 
 

Page 127 of 644



TRANSMIT INDICATE     11 POWER SUPPLY 24 V DC

BLIND 

2 TYPE ELECTRONIC (SMART) 12 CONDUIT CONN. 1/2" NP TF

MFR STD. 13 LINEARISATION UPSCALE 

DOWNSCALE 

DIRECT ON RTD/TC   YOKE 14 ACCURACY + / - 0.1% FSD

OTHER 
Dual Chamber 
W. PROOF 

EX. PROOF 15 RFI / EMI REQD. 

CLASS : IP - 65 PROTECTION 

INTRINISICALLY SAFE 16 LOAD 600 OHMS  

DRIVING
 CAPABILITY 

24 V DC

NEC, CLASS-1, DIVL.-1, 17 MAKE *

GROUP C&D

7 INPUT FROM RTD 18 MODEL NO. *

19 OPTIONS

a) Output Meter WP & INTR SAFE

Mounting For 2" Pipe 

Accessories

BURN OUT
PROTECTION 

MOUNTING 

4-20 mA 

4

5

8 OUTPUT

9

ENCLOSURE 

SS Tag Platec)

b)

6
AREA 
CLASSIFICATION 

10

3

TEMPERATURE TRANSMITTERS

Units:- Flow :Liquid-m3/hr,Gas-MMSCMD, Steam- kg/hr, Pressure-Kg/cm2 (G),Temperature- °C,Level/Length-mm

1 FUNCTION 

CASE 

COLD JUNCTION 
COMPENSATION 

PROTECTION 
Temperature Temp.

Nor. SPAN SET Design

TT-** ** * * ** RTD (4 wire) a, b, c

NOTES:
1 ‘**’ As per P & ID
2 ‘*’ INFORMATION TO BE SUPPLIED BY VENDOR/ CONTRACTOR.

3 THE DIGITAL OUTPUT METER SHOULD INDICATE THE TEMPERATURE IN DEG. C. 

4

5

6 MAKE OF TT SHALL BE AS PER VENDOR LIST ATTACHED WITH BID DOCUMENTS.

MECON  LTD. DELHI

DS No: MEC/ 05/E5/DS-TT

1

REV

TAG NO. 

ENVIRONMENTAL COVER TO BE PROVIDED FOR EACH TRANSMITTER (DRAWING ENCLOSED ELSEWHERE IN BID DOC.) & WITH 
LOCKING ARRANGEMENT FOR METERING TRANSMITTERS. 

DATA SHEET OF TEMPERATURE TRANSMITTERS

OPTION 
RANGE

DUAL CHAMBER ENCLOSURE SHALL BE PROVIDED      

SERVICE
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DIFFERENTIAL PRESSURE  TRANSMITTERS WITH  LOCAL DISPLAY 
Units:- Flow : Liquid-m3/hr Gas- MMSCMD Steam- kg/hr Pressure- Kg/cm2(G) Temperature- °C Level/Length-mm

GENERAL MEASURING UNIT 
1 Function Transmit & Indicate  with

Local  Display 24 Service Diff. Pressure 
2 Type Electronic Smart μP Based 25 Element Diaphragm 
3 Case Mfg. Std. 26 Body Material Carbon Steel 
4 Mounting Yoke 27 Element Material SS 316L 
5 Enclosure Weather proof to IS2147

Explosion proof to IS2148 28 Process Connections ½” NPT(F) 
Enclosure class NEMA 4 & NEMA 7 Process Conn. Locn. Bottom 

6 Elec. Area Class. Zone-I, Gr.IIA & IIB, T3 29 Diaphragm Seal:- Not Required

7 Intrinsically safe & 
Flameproof Required  Type --- 

8 Air supply N.A Wetted Parts Matl. ---
9 Power supply 24 VDC Other Material ---

10 Cable entry ½” NPT(F) Process Conn.:-
11 Accuracy + 0.075% of SPAN Size and Rating ---

12 Self Diagnostics 
Facility Required  Facing and Finish --- 

TRANSMITTER Capillary Material:-
13 Output 4 – 20 mA DC, Two wire Armour Flexible ---
14 Trans. Power supply 24 V DC Armour Flexible Matl. ---

CONTROLLER Capillary length, mm ---

15 Output   Flush / Filling Conn. with
plug --- 

16 A/M switch MISCALLANEOUS 
No. of positions 30 Over Range Protection 130% of Range

17 Set Point Adj. 31 Options

18 Manual Regulator   a) Intrinsically safe digital Output
meter 

19 Mode   b) 5-way manifold-SS316 Body &
Trim 

RECORDER  c) Mounting accessories for 2” Pipe
Mounting – Material (SS 316)

20 Chart d) Local display in Kg/cm2 g
21 Chart Drive e) SS Tag Plate 
22 Moving Parts Matl. 32 Load Driving Capability Not less than 600 ohms
23 Chart speed 33 Make & Model * 

 
Tag No. 

Diff Range 
2 Kg/Cm g Zero 

Elev. mm 
H2O 

 
Zero Supp. 
mm H2O 

Design 
Press. 

Design 
Temp. 

Control 
Action Fluid Options 

Span Set 
DPT-** * 0 - 2 * * ** ** ** a, b, c, d, e

 
NOTES: 
1)   ‘*’ – Information to be furnished by bidder. 
2)   ‘**’ As per P& ID 
3)   Make of DPT shall be as per vendor list attached with bid documents. 

 

4)   For installation refer MECON’s installation standards. 
 

5)   Environmental cover to be provided for each transmitter. 
6)   5 -Way Manifold shall be provided. 

 
 
 
 
 
 
 
 

 
 

1 

 
 
 

DATASHEET OF DIFFERENTIAL PRESSURE 
TRANSMITTERS WITH LOCAL DISPLAY 

 
 
 

MECON  LTD. DELHI
 

Rev. DS No: MEC/ 05/E5/DS-DPT 
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S.No.
1

2

3

4

5

6

7

8

9

NOTES :

1 Vendor to furnish  model No. and decoding detailsof limit Switch accompanied with relevant catalogues 

(in English) literatures.

2 Hazardous Certificates with model No. shall be furnished along with offer

3 Flying leads are not acceptable. Cable shall be terminated upto JB

MECON  LTD. DELHI

DS No: MEC/ 05/E5/DS- LSRev.

1

DATA SHEET OF LIMIT SWITCHES

One no. per SDV  be provided. Limit switches duly terminated with ½" NPT as conduit 
connection. All connection shall be provided with ex-proof cable gland.

Junction Box(Ex-Proof)

DESCRIPTION

TYPE

Model No.

1A @ 24 V DC

SPDT

One each for open & close status of SDV, valves across the USM (Quantity as per P& ID)

BY VENDOR

Form

Quantity

Rating

LIMIT SWITCHES
UNIT :   Flow-> Liquid-M3/hr    Gas-MMSCMD   steam-kg/hr   Pressure-> kg/cm2g   Tempreture->0C  Level/Length-> mm

TECHNICAL REQUIREMENT

1/2' NPTF (NOTE -3)Conduit

Snap Action Micro

Area class

Limit Switch & Enclosure Weather Proof (IP65) and Flame proof (Exd) 

IEC Zone-1, IIA, IIB, T3
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2)  

3)

 
 

6)
 

 
7)

 

 
11)
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DATA SHEET OF PANEL MOUNTED FLOW COMPUTER 

 

1. a) Type : Electronic microprocessor based, data entry key board, online 

user Configurable Flow Computer suitable for Orifice meter (flow 

computations as per AGA 3). 

 

b) Make :  * 

 

c) Model No.  :  * 

 

2. Inputs : a) 4-20 mA DC (2 Wire) superimposed with digital signal 

(HART Protocol) from Orifice Flow Meter Transmitter. 

  

b) 4-20 mA DC (2 Wire) superimposed with digital signal 

(HART Protocol) from ‘SMART’ Pressure Transmitters 

representing line pressure. 
 

c) 4-20 mA D.C. (2 wire) superimposed with digital signal 

(HART protocol) from ‘SMART’ Temperature 

Transmitter representing line temperature. 
 

d) RS 485/422 MODBUS spare. 

 

e) RS-485/422/232 MODBUS from Gas Chromatograph  

 

f) Additional 4 Nos. 4-20mA DC (2 Wire) superimposed with 

digital signal (HART Protocol) from ‘SMART’ Pressure 

Transmitters representing inlet line pressure, Temperature 

Transmitters representing inlet line temperature, Diff. 

Pressure Transmitters representing DP across filters in both 

streams (In case I/Os not available in flowcomputer then PLC 

shall be provided with each flowcomputer alongwith 

respective parameter indication on panel). 

 
g) I/Os from Water Dew point Analyzer & Hydrocarbon Dew 

point analyzer (In case I/Os not available in flowcomputer 

then PLC shall be provided with each flowcomputer 

alongwith respective parameter indication on panel). 

 

h) Other Standard Inputs available 

 

 

3. Interfacing Capacity  a)   Flow computers shall be interfaced with Gas Chromatographs 

supplied by others for feeding online gas composition to flow 

computer through RS485/232 MODBUS serial link. Protocol 

Detail will be provided during detail engineering. Vendor 

shall be responsible for proper integration of their flow 

computer with gas chromatograph.  Vendor shall provide all 

necessary hardware, software etc. in vendor’s supplied 

systems and other details required for interfacing of their flow 

computers. 
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b)  Flow computers shall be interfaced with RTU for flow 

metering data as well as temperature and pressure, energy 

flow rate and total energy, corrected volumetric flow rate and 

total flow, yesterday’s energy total and volume total, today’s 

running volumetric total and energy total, volume and energy 

integrated at 6 a.m. etc. For RTU, vendor shall finally supply 

as per Hardware & Protocol Details provided during detail 

engineering. 

 

4. Keyboard capability :              The data entry keyboard shall have the provision to enter the 

following: 

a) Pressure and Temperature base factor 

b) Specific gravity and scaling factor 

c) Mole % or composition of the gas to be metered 

d) Report headings, frequency and timing of reports 

e) Selection of parameter to be displayed and on-demand 

printing of reports 

f) Calorific Value 

g) Flow, Pressure, temperature and density values and give 

compensated flow for any external conditions 

h) Gas compressibility 

i) The flow computer shall have provision to enter default 

values of all inputs (inclusive of gas chromatograph) low/high 

alarms for all inputs (inclusive of gas chromatograph) and 

shall be user configurable.  The flow computer shall use the 
default values in case of any input goes beyond low/high 

limit. 

j) Other Standard features available 

     

5. Outputs  : a)   4 – 20 mA DC analog output for corrected volumetric flow 

rate, line pressure, line temperature, energy rate (4 Nos.) 

b) 4 – 20 mA DC analog output for corrected totalised volume 

and uncorrected totalised volume (in future). 

c) Contact Alarm outputs for unit malfunctioning, process alarm 

like low pressure etc. (3 Nos.) (In future). 

d) RS 485 serial output link for RTU / SCADA for all signals of 

this data sheet. 

e) USB port / RS232 with adaptor for laptop connectivity. 

f) RS-232 for Printer. 

g) RS-232 for GSM Modem. 

h) RS-485 / 232 spare. 

i) Other standard outputs available. 

 

6. Isolation :                  Power supply shall be galvanically isolated.   Analog I/Os and 

Digital I/Os shall be opto-isolated. (Active isolators, as 

required, shall be included by the vendor suitable for DIN rail 

mounting, inside vendor supplied control panel.  24VDC for 

powering the isolators shall be distributed by vendor inside 

their cabinet.  Isolating relays shall be provided for potential 

free contact generation from switched inputs) 

 

7. Computations : a) Volume Flow rate at standard, normal or operator specified 

base conditions (Sm3/ hr) 

b) Integrated corrected volume. 
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c) Energy flow rate and integrated energy. 

d) Linearisation of temperature input. 

e) Generation of Standard and user defined reports at printer.  

All reports shall be user configurable. 

f) Co-efficient of deviation from ideal gas law as per AGA-8 on 

the basis of specific gravity, temperature, pressure and mole 

% of N2 and CO2 and other compositions for flow computers. 

Flow computer shall have capability for both AGA-8 and 

AGA-Nx-19 with user selectable upon application 

requirement. 

g) Previous day’s flow/energy (i.e. yesterday’s 6.0 a.m. total 

volume/energy to today’s 6.00 a.m. total volume/energy) & 

current running total for the day (i.e. volume totalizer / 

integrator value at 6.00 a.m. from first day) to be stored in a 

separate location (register) and these shall be user 

configurable. 

h) Today’s accumulated flow/energy (running total since 

morning 6.00 a.m. to current time) and shall be user 

configurable. 

i) Generation of reports for totalized volume & energy at daily 

(6 a.m.) weekly, fortnightly & monthly intervals etc. shall be 

user configurable. 

j) All the above data shall also be made available by vendor in 

the serial links to RTU 

 
8. Features : a)   Built in online diagnostics to detect proper functioning.  

b) Parameters and programmed constants to stored in 

EEPROM/non-volatile memory. 

c) Super capacitor capable of storing data for three months 

without power. 

d) A minimum memory to log 240 alarms and 240 events for 15 

days. 

e) Archival of data for up to 15 history points for 35 days. 

f) Built-in Closed loop Controller (PID) functionality 

(If not built-in, separate Flow Controller having 

communication facility between Flow Computer and Flow 

Controller shall be provided with each Flow Computers 

including suitable mounting arrangements in the Metering 

Panel) 

 

9. Database : a)   Current value of each input and output. 

b) Minimum and maximum values of selected variables for a 

period of two days. 

c) Values of selected variables by minute for last 60 minutes and 

by hour for last 30 days. 

d) Daily averages or accumulations of selectable variables for 

each contract day for up to 30 days. 

e) Event log databases for last 240 parameter changes. 

f) Alarm log database for minimum 15 days alarms set and 

cleared 

 

10. Calculations standard : a)   Volume flow rate & Total Flow: AGA Report 3(Latest) 

b) Compressibility: AGA 8 (Latest)  

c) Energy Rate & Integrated Energy: AGA 5 (Latest) 
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11. Accuracy : Calculation accuracy shall be better than + 0.05 % of full scale 

including linearity, hysterisis, repeatability and resolution.  

Accuracy for analog inputs to be + 0.005 % of FSD at 23°C and 

Analog O/P accuracy to be + 0.1 % at 23°C. 

 

12. Scan Processing Time : a) The interval between computer readings of process variables 

shall not exceed 1 sec. 

b) The interval between each cycle for computation of 

instantaneous flow rate and totalized flow shall be less than 1 

sec. 

c) Algorithm and rounding off error for computation shall be 

with in + 0.001 % 

 

13. Security : Key lock shall be provided for prevention of unauthorized data 

entry. Two software security levels shall be provided.  Multilevel 

software password protection shall be provided. 

 

14. Display : Alphanumeric LCD with selectable decimal. Displaying all units, 

messages alarms etc in English. Flow computer shall have the 

capability of displaying any of the following parameters with 

Engg. Units. 

 

a) Uncompensated volumetric flow rate 

b) Compensated volumetric flow rate 
c) Totalised corrected flow, 

d) Totalized uncorrected flow  

e) Today’s flow rate 

f) Yesterdays flow rate 

g) Density / Sp. Gravity 

h) Pressure 

i) Temperature 

j) Energy Rate & Total Energy 

k) Complete Gas Composition 

l) Calorific value. 

m) Data entry  

n) Error codes  

o) Selected parameter codes  

p) Alarms (Process and Systems) including diagnostic message 

(i.e. Pressure out of range, Temp. out of range, Flow over 

range, Fault in measurement, Battery low etc.) 

q) Other standard displays available 

r) Audit Trail for Custody Transfer. 

s) All the above data shall also be made available by vendor in 

the serial links to SCADA.  

 

15. Units of display : a)   Corrected flow rate: Std. Cubic meter/hr (SCMH) 

b) Corrected totalized volume: Std. Cubic meter. 

c) Pressure: Kg/cm²g 

d) Temperature: °C 

e) Energy: Kcal3 

 

16. Power supply : 24 V DC with suitable Memory back up.    
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17. Configuration setup : Configuration and monitoring of operation of flow computer shall 

be done through configuration software running on IBM 

compatible PC.  

 

 

18. Ambient conditions :  Temperature:  0 to 65 ° C.   

    Humidity: 5 to 95 % non-condensing. 

    Vibration: As per ISA S75-13-1989, sec 4.2 & 5.35 

    ECD susceptibility: Should meet IEC 801-2, level 3. 

                                                             Base Pressure: 1.0332 Kg/cm² 

                                                             Base Temperature: 15°C 

19. Enclosure :  General purpose 

20. Mounting :  Flush panel mounted. 

21. Tag Nos. :  FY-** 

22. Quantity :  ** 

 

 

GSM MODEM  

 

a) Suitable to communicate with CLIENT’s SCADA / RTU. 

 

Notes: 

 

1. ‘*’ Vendor to furnish. 

2. ‘**’ As per P&ID 

3. Separate communication port shall be provided in the flow computer for laptop & printer 
connectivity. 

4. Original licensed software for retrieving the stored data, programming the Flow Computer 
using Laptop, software based on Windows 2000/XP shall be offered. 

5. 2 sets of Flow Computer documentation including product literature, software/hardware 
manual, operating manual, maintenance instructions, Modbus addressing etc. shall be 

supplied. 

6. The offered Flow Computer shall meet the requirement for Custody Transfer as mentioned 

in API Chapter 21.1 for audit & trial. In this regard compliance certificate from competent 

authority and other relevant documents shall be submitted.  

7. GSM Modem shall be provided with each flow computer for remote data configuration, 

remote data uploading (previous 35 days data) and remote data monitoring. 

8. The Flow Computer shall be approved for Custody Transfer by NMI / PTB / renowned 

Lab. 

9. Flow Computer Validation Software 

Supplier to provide licensed Software in the name of Client for authenticating the 

algorithm written in the Flow Computer as per AGA-3. 

10. Vendor shall confirm all the instruction given in “SPECIAL INSTRUCTIONS TO THE 

VENDOR” enclosed with these Data sheets. 
11. The communication speed of RS485 (for SCADA) serial communication port for flow 

computer shall be configurable from 2400 to 19,200 bps. 
12. The Modbus communication protocol and message structure details to be used on the 

RS485 serial communication port (for SCADA) for Flow Computer shall be supplied after 
placement of order. Vendor shall furnish all details like pin configuration and tag number 
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wise MODBUS address mapping list etc. for smooth interfacing of all communication 

links with RTU (SCADA in future). 

13. Vendor/ Supplier shall provide all necessary hardware, software, serial communication 

cables with connectors etc. in vendor’s supplied systems and other details required for 

interfacing of their Flow Computers with Purchaser’s RTU (SCADA).  In addition to this, 

the communication software shall be supplied in CD or floppy for testing the 

communication link. 
14. Vendor/ Supplier shall be fully responsible for proper integration of their supplied systems 

and also integration with purchaser’s SCADA (RTU) systems at site and vendor shall 
provide all necessary assistance to purchaser’s for establishing all the serial links with 

SCADA RTU fully functional & Operational. 
15. The Flow Computers Terminal shall have minimum one No. of RS-485 Communication 

Ports for SCADA as specified in Data sheet, one no. RS-485/232 communication port for 
GC (Gas Chromatograph), one USB or 232 with adaptor for Laptop, One no. RS-232 for 

Printer. The communication protocol shall be MODBUS, the detail will be furnished 

during details engineering, However it shall support reading & writing as follows: 

 

a) For reading function, CODE-3 or CODE-4 is required. 

b) For writing function, GC data into the flow computer function code 

to be 6 (Single) and 16 (Multiple) are required. 

c) As most of CLIENT RTU is 16 Bit registers, two registers are used 

for accommodating one 32-bit floating point no. Hence the flow 

computer (irrespective of size of the register) should be configured 

as 16-bit registers so that no-error is encountered in writing. 

16. Make of FC shall be as per vendor list attached with bid documents. 

Page 138 of 644



1 

DATA SHEET OF FIELD MOUNTED FLOW COMPUTER  
MECON  LTD. DELHI 

Rev. 
 

DS No: MEC/ 05/E5/DS/FC -01 

 

 

FIELD MOUNTED FLOW COMPUTER 

 

1. Type             :            On line Solar Panel & Battery operated Microprocessor based    
electronic Flow Computer suitable for mounting in the field 

location in Hazardous area.  

2. Function : The Flow Computer for measuring, monitoring Gas flow from 

single meters Run with a Gas meter. The FC measure actual gases 

volume, pressure and temperature and calculates compressibility 

factors of the gas and based on which calculates standard volume 

of gas. Computation of Gas Calorific values. The unit shall be 

complete in all respects to achieve this functionality. 

 3.     Inputs & Outputs               :              

a) 4-20 mA DC (2 Wire) superimposed with digital signal (HART 

Protocol) from Orifice Flow Meter Transmitter.  
b) Temperature signal from RTD (Pt-100 – 3/4 wires) thermal 

element with an accuracy of + 0.15 % of measured value with 

thermowell. All interconnecting cable shall be screened and 

armoured. The cable and cabling accessories to be supplied 

by the vendor. 

c) Pressure signal from built-in Pressure Sensor with an 
accuracy of + 0.1 % of measured value and Range as per 

P&ID. Pressure sensors to be individually calibrated and 
characteristics stored within the flow computer. 

d) Additional 4 Nos. 4-20mA DC (2 Wire) superimposed with digital 

signal (HART Protocol) from Diff. Pressure Transmitters 

representing DP across filters, inlet PT & intet TT. 
e) Other Standard inputs available.                                                                              

 

4.         Outputs port       :                    a)     RS 232 Serial Port for PC/LAPTOP connectivity 

                                                            b)   RS 485 Serial Output port for SCADA facility.(Refer Note 15)  

 

5. Output Measurement:  a) Corrected flow rate: Sm3/hr. 

                b) Corrected Totalised volume  : Sm3   

     c) Pressure : Kg/cm²g 

     d) Temperature : °C 

                                                            e) Alarm output for unit malfunctioning 
g) Other Standared outputs available 

 
6. Isolation  : All Inputs, Outputs and power supply shall be                  

                                                            Individually Isolated. 
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7. Display  :  Alphanumeric large character LCD with selectable 
decimal, Displaying all units, messages, alarms etc shall be 

in English. 
 

8. Units of display : User configurable parameters like 
                                                                        a) Corrected flow rate: Sm3/hr. 

     b) Corrected Totalised volume : Sm3  

     c) Pressure : Kg/cm²g 

     d) Temperature : °C 
                                                                        e) Energy ( Kcal) 

                                                                        f) Yesterday’s Flow ( SCMD) 

                                                                        g) Non resettable total ( SCM) 

                                                                        h) Days Total (SCMD)  

                                                                        i)  Co2/N2/Sp.gravity etc. etc. 

 

9. Power supply : Solar Panel (SP) Charge System with 6/12 V DC 

Chargeable Gelcell Battery Backup for at least 15 non 

sunny days and mounting Hardware for Mounting in a 

Hazardous area. (Refer Note 7)   

                                                                   

10. Configuration Setup : To be done in factory for all flow computer fully taking 

into account the process conditions, sensor & flowmeter’s 

characteristics and calibrations for direct on site operations.  
 

11. Calculations standard : a) Volume Flow calculations: AGA3 & ISO 5167 (Latest). 
     b) Compressibility  : AGA 8 (Latest)/ GPA 

                                                                        Field selectable Detailed / Gross I / Gross II Methods.   
 

12.          Features                               :            a) Built in diagnostics to detect proper functioning. 
    b) Data security through password/key-lock facility and 

volume conversion and configuration to be sealed. 

    c) Parameters and programmed constants shall be stored in 

EEPROM / non-volatile memory. 

                                                            d) Facility for entry and accessing live and stored data 

through external Laptop/ PC. 

    e) Shall have to store at least 35 days data (on hourly basis) 

for flowing pressure, temperature and corrected flow with 

date and time stamping. 

     f) Shall have to store at least last 35 days cumulative 

corrected flow on daily basis  
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   g) The stored data above shall be retrievable by using 
Laptops. Suitable dedicated port shall be available on the 

flow computer for Laptops connection. Software required 
shall be supplied. 

                                                                           h) Shall have addressing facility for identification by its 
address, for multi-dropping on a single telecom channel 

i ) The Time Function should be real time with accuracy  

+/- 0.01% for watchdog timer and Year / Month / Day 

and hour / Minute / Second format. 

j) Processor should be 32 bit CMOS Micro -processor 

and access should be password protected 

k) Flow calculation shall be internal selectable through 

software 

 

13. Hazardous area  : Certified intrinsically safe for area classification IEC Class 

1 Division 2, Groups C & D. 

 

14.       Site conditions : Temperature –20 – 65°C (Design), Hot, humid, tropical, 

saline environment. Vibration: Tested as per ISA s75-13-
1989, Sec. 4.2 & 5.35, ECD susceptibility: Should meet 

IEC- 801-2, Level 3.  
 

15. Enclosure : Weather Proof to IP 55 / NEMA 4 and Compatible  
                                                                         for mounting in Hazardous area as mentioned above. 

 
16. Mounting : Outdoor 

 

17      Accuracy                                   :          0.5 % or better (Bibber shall categorically indicate   the 

system accuracy i.e. overall accuracy considering 

flowmeter, PT, RTD etc.) 

  

18     Accessories                               :        a) 5 way Valve manifold –SS( ½” NPTF) for process  

                                                                       Connection. 

                                                                     b) Solar Panel to Flow Computer Connecting  cable  

(Copper cable) Minimum 10 meters. 

                                                                    c) 2 “ pipe mounting brackets for Flow Computer (FC) 

                                                                       and Solar Panel. 

 

19.         Make                                       :   * 
 

20.         Model No.                               :         *  
 

21.         Quantity                                  :         As per P&ID. 
 

22.         Tag no.                                      :      FQI– xxxx  ( xxxx - As per P&Id) 
* By Vendor (Vender must furnish decoding details & catalogue with model no.)  
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22.  GSM MODEM  

 
a)  Suitable to communicate with Client’s SCADA. 

b) Suitable for mounting in the Hazardous area. 

 

 

Notes: 

 

1. Original licensed software for retrieving the stored data, programming the flow computer 

using portable PC (Laptop), software based on Windows 2000/ XP shall be supplied in the 

form of CD’s for each skid as per MR.  

 

2. All the Hardwares and softwares to be supplied shall comfirm the Engineering Units as 

mentioned in these specifications.  

 

3. Flow computer documentation including product literature, software/hardware manual, 

operating manual, maintenance instructions, Certificates etc. shall be supplied as per vendor 

data requirement. 
 

4. GSM Modem shall be provided in the flow computer for remote data configuration, remote 
data uploading (previous 35 days data) and remote data monitoring. 

  
5. Following features shall be available in Field mounted flow computer:- 

i) Energy measurement in functions and display. 
ii) Memory allocations shall be as given below:- 

a) 512 K x 16 flash memory with non volatile copy of program code. 

b) Programmable peripheral chip with EEPROM contains boot ladder code. 

c)  256 K of SRAM with copy of program code and data/exact logs. 

d) Flash memory preservation shall be achieved by 10 year data unpowered 

retention. 

e) SRAM memory preservation shall be battery backed by Lithium Cell when main 

power is lost. 

 

f) Bidder / Supplier shall submit the Battery sizing calculation, Details of battery & Solar 

Panel, Product Technical Literature along with offer. The Rating, make and other necessary 

details in support of selected model for Battery & Solar Panel shall also be submitted. The 

power consumption of Flow Computer, Modem, PT and other associated utilities of online 

system shall be considered for Backup calculation and finalisation of sizing of Battery. 
 

6. The installation of flow computer, its batteries, solar panel shall be in safe area (appx 15 
feet) or in separate canopy outside the main skid canopy with the necessary cables and 

accessories shall be done. This shlold be as per the IGE/TD/13 guidelines. The FC should 
be visible from out side. 

 
7. Field Mounted Flow Computer shall store previous 35 days data on hourly basis and 

cumulative corrected flow on daily basis. 

 

Page 142 of 644



1 

DATA SHEET OF FIELD MOUNTED FLOW COMPUTER  
MECON  LTD. DELHI 

Rev. 
 

DS No: MEC/ 05/E5/DS/FC -01 

 

 

8. Conduit connection of ½” NPTF with plugs shall be provided for output connection from 
Flow Computer. 

 
9. Bidder/Supplier shall configure and update records in Flow Computer as per technical 

requirement and data sheet before Final Inspection call. The process parameter and the 
required measuring units are already specified in Data sheets/ Tender documents and it shall 

be made available in Flow computer. All the specified function and features shall be 

demonstrated during the Final inspection.  

 

10. Bidder shall confirm all the instruction given in “SPECIAL INSTRUCTIONS TO THE 

VENDOR” enclosed with these Data sheets. 

 

11. The communication speed of RS232 (for SCADA) serial communication port for flow 

computer shall be configurable from 2400 to 19,200 bps. 

 

12. The Modbus communication protocol and message structure details to be used on the 

RS232 serial communication port (for SCADA)  for Field mounted Flow Computer shall be 

supplied after placement of order shall furnish all details like pin configuration and tag 

number wise MODBUS address mapping list etc. for smooth interfacing of all 
communication links with RTU (SCADA in future). 

 

13. Bidder/ Supplier shall provide all necessary hardware, software etc. in vendor’s supplied 

systems and other details required for interfacing of their Flow Computers with Purchaser’s 
RTU (SCADA).  In addition to this, the communication software shall be supplied in CD 

for testing the communication link. 
 

14. Bidder/ Supplier shall be fully responsible for proper integration of their supplied systems 

and also integration with purchaser’s SCADA (RTU) systems at site and vendor shall 

provide all necessary assistance to purchaser’s for establishing all the serial links with 

SCADA RTU fully functional & Operational. 

 

15. The Flow Computers Terminal shall have minimum 1 Nos. of RS-485 Communication 

Ports for SCADA as specified in Data sheet, one no. RS-485/232 communication port for 

GC (Gas Chromatograph) OR for Laptop PC. The communication protocol shall be 

MODBUS and shall support reading & writing as follows:  

 

 

a) For reading function, CODE-3 or CODE-4 is required. 

b) For writing function, GC data into the flow computer function code to be 6 
(Single) and 16 (Multiple) are required. 

c)  As most of CLIENT RTU is 16 Bit registers, two registers are used for 
accommodating one 32-bit floating point no. Hence the flow computer 

(irrespective of size of the register) should be configured as 16-bit registers so 
that no-error is encountered in writing. 
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SPECIFICATIONS 
FOR 

LEL DETECTION SYSTEM  
 

 
SERVICE :  To detect the presence of Natural Gas in the various locations in 

Terminal area. 
 
NO. OF DETECTORS / :        Refer Data Sheet enclosed for quantity requirements.  
COMPOSITION  
 
 
ALARMS   :        To be available in the respective Control Rooms. 
 
 
 
RELAY CONTACT FOR : Required 
EACH CHANNEL 
 
 
RELAY CONTACT FOR : Required 
GROUPING 
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DATA SHEET  
 
1) SENSOR:  
 
TYPE : Poison resistant, infrared absorption type for combustible gas 

or vapours. (Non-selective) 
 
 
CONSTRUCTION : Explosion proof, SS 316 body with stainless steel flame 

arrestors, dust cover, weather proof as per NEMA 4X or IP 65   
(NOTE-1). 

 Sensor element shall be replaceable type / plug in type. 
Terminal box shall be provided for further cabling. Flying 
leads shall not be offered. Cable entry shall be ¾” NPT (F) 
(NOTE-2). 

 
ELECTRICAL             :           Zone –1, Gr. II A & II B, T3  
AREA CLASSIFICATION 
 
RANGE                        :            0 –100 % LEL       
 
ACCURACY :  ± 1 % of gas reading @ ≤50% LEL,  ± 5 % of gas reading @ > 

50% to 100% LEL 
 
MOUNTING                :            Vendor to indicate. 
ACCESSORIES 
 
 
NOTE 1: Splash guard & weatherproof cap for protection against dust and rain shall be provided. 
 
NOTE 2: The junction box shall be weatherproof to IP 55 and certified to Explosion proof.  
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MOUNTING                  :         Monitors / Controllers shall be supplied mounted in 19” racks with 
screwed  terminals  at the  back.  However  19”  racks  shall  be  fully 
wired-up in ready to use condition. Dummy plates shall be provided 
on spare channel slots wherever required (20 % spare slot shall be 
provided wherever applicable). 

 
CALIBRATION           :        Set     of   fully equipped  calibration gas kit consisting of at least a 

cylinder / bottle of   calibration gas for minimum 6   months use (of 
known mixture of air and gas ) , a pressure    regulator with  gauge , 
flexible  tube  / hose  , adapter  cap  (to     fit sensing  head  ) shall be 
supplied to enable online calibration of   LEL detectors. 

 
NOTE: 

 
1.   The Bidder shall indicate  distance  limitation if any between  Sensor and Monitor. 
2.   RS – 485 port shall be provided in monitor / controller for RTU / SCADA. 
3.   All  the  Digital  signals  from monitor  /  controller  shall  be  terminated  upto   RTU  / 

SCADA TB. 
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SPECIAL INSTRUCTIONS TO VENDOR FOR LEL DETECTION SYSTEM 

 
1) Vendor to note that the offered instruments shall be suitable for the following ambient 

conditions : 
 
                   Temperature Range : 48°C (Max.) 
                   Humidity              : 99% (Max.) 
                   Rainfall              : 1000mm (Max.) 
 
2) Power Supply shall be from the respective control panel to each monitor rack at each 

terminal, Power distribution is in the Vendor’s scope. If conversion to DC level is required, 
the system shall be based on dual redundant power packs. 

 
3) Vendor shall furnish the statutory certificates of explosion proof for both LEL detector and 

the junction boxes along with offer.  
 
4) Vendor to note that the pellister of the detector must be poison resistant to the normally 

known pollutants present in a hydrocarbon processing industry including sulphides, SO2, 
chlorides, dust etc. 

 
5)  Mounting details of the LEL detectors shall be furnished. 
 
6) Adjustable set points shall be provided at the monitors.  
 
7) Calibration gas suitable for the calibration of LEL detectors shall be included in the offer. 
 
8) Mute circuits with acknowledge and reset buttons shall be provided. 
 
9) Detailed configuration diagram showing connection of monitor etc. along with detailed 

catalogues, manuals etc. shall be furnished along with offer. 
 
10) Time period required between successive calibrations of the LEL detectors shall be 

furnished in the offer. 
 
11) Commissioning Spares for all the items shall be included in the offer. The vendor shall 

furnish the detailed list of the commissioning spares in the offer 
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LEL SYSTEM   FOR  EACH PANEL MOUNTED FLOW  COMPUTER 

METERING SKID 
 

 
 
 

1)   FLAMMABLE GAS DETECTORS. 

2)   EXPLOSION PROOF JUNCTION BOXES. 

3)   WEATHERPROOF CAP. 

 
QUANTITY   (Sensors) :  4 NOS. 

MONITORS / CONTROLLERS  :   1 Set 

NO OF CHANNELS  :  8 NOS. (With  Common Indicating Meter) 

MONITORING CARDS  :  4 NOS. 

 CALIBRATION KIT   :   1 Set. 
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SPECIAL INSTRUCTIONS TO THE VENDOR 

1. Scope  
 
The Gas Chromatograph is a part of the metering skid and shall be supplied along with respective 
metering skids. The GC Vendor along with skid Vendor shall execute this part.  
 
a) Technical specification, Data sheets attached in the bid document, covers the minimum 

requirements for the complete design, engineering, material selection, manufacturing, supply, 
nameplate marking, inspection, testing, shipping, erection, testing and commissioning of On-
Line Gas Chromatographs with all accessories for Metering Skid. Controller along with Zener 
Barriers/Isolators shall be fully wired and mounted in the same metering Panel to be installed 
in the Control Room.  Printer with stand (if not an integral unit with GC) along with 
connecting cables, shall be loose supplied. The Sampling System, Gas Analyser, Calibration, 
and Carrier Gas Cylinders all will be on skid mounted in field and suitable for installation in 
hazardous area and specified weather condition. For detail scope of work refers Bill of Material 
(Indicative) mentioned elsewhere in this document.  

b) In the event of any conflict between technical specification, data sheets, related standards, 
codes etc. the Vendor should refer the matter to the purchaser clarification and only after 
obtaining the same should proceed with the manufacture of the items in question.  

c) Purchaser’s data sheets indicate type, minimum sampling system requirements and material of 
construction for Gas Chromatograph and its sampling system. However, this does not absolve 
the Vendor of the responsibility for proper selection with respect to the following: 

ii. Proper design of the sampling system and gas chromatograph to measure the 
component of interest to the stated accuracy.  

iii. Selection of materials for all the parts of the gas chromatograph system so as to be 
compatible with the process stream and surrounding atmosphere as per purchaser’s data 
sheets.  

d) Vendor shall note that the offered instruments shall be suitable for the following ambient 
conditions: 

 
                    Temperature Range:  65 C (MAX), 5 - 40 C (operating) 

                                     Humidity               :  100 % (max) 
 

 e) Vendor shall be responsible for selection of the correct model no. of instruments to meet the 
specifications contained in the spec. In case of model no. required to be changed at later date, the 
same shall be done by the Vendor without any price or delivery implications. 

 
 f) Offer shall be clear, unambiguous (with no alternatives) and complete with all data sheets, 

catalogues etc. 
 g) Gas Chromatograph shall be connected to the Flow Computers (the scope of SKID Vendor). 

Hence suitable interface & integration with Flow Computer is under Vendor’s scope. 
 h) Separate Analyser Cabin, necessary Sample Handling System, 20D straight run shall be provided 

as per the ISO10715.Tubing from main pipeline to Analyser Cabin (approximate  
 distance between Analyser Cabin and Sampling Point on the pipelines will be min. 50 mtr.), 
Bottles and Skid for mounting are under Vendor’s scope. 
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 e) Vendor shall provide certificate for all the tests indicated in FAT. In addition, Vendor shall 
provide the ‘Manufacturer’s certificate of Conformity’ to purchaser’s specifications as per 
clause 2.2. of DIN 50049. 

 
2. Spare Parts:- 
 

a) Consumable as a part of the offer.  
b) Commissioning spares as a part of the offer.  
 

3. Special Tools and Tackles for Operation & Maintenance of GC. List must be furnished along with 
the offer. (if required) 

4. All units of measurement for various items in Vendor’s specification sheets shall be to the same 
standards as in purchaser’s data sheets. All instruments shall be graduated in the same engineering 
units as indicated in purchaser’s data sheets. 

5. All the materials specifications for various parts in the Vendor’s specification sheet shall be to the 
same standards as those in purchaser’s data sheets e.g. ASTM, BS etc. 

6. Vendor shall not offer any prototype instruments in his bid. All instruments offered should have 
been proven in refinery or petrochemical plants before bidding. 

 
7. Drawings & Data 
  
 Vendor shall submit all the datasheets/drawings/documents as indicated below, 
  

a) Along with the offer 
  

 Vendor’s Offer shall include a detailed specification sheet for Gas Chromatograph system which 
shall contain the following information:- 
 

i. All the details regarding type, construction, materials, accessories etc. of the On-line Gas 
Chromatograph along with technical catalogue. 

ii. Detailed sketch showing various components of sampling and sample conditioning system. 
iii. Sample flow rates required achieving response time, the recommended length and size of the 

sampling tube between process tap and sampling system. 
iv. Any special cabling requirements including shielding and grounding requirements and maximum 

permissible distances of separation between the field and the control room mounted units etc.  
v. A Copy of the Certificate of intrinsic safety/ flameproof from statutory body like BASEEFA, FM, 

PTB, CMRI etc. as applicable. 
vi. Consumption figures of electrical power and other utilities for each gas chromatograph system. 
vii. Overall dimensions of major units dimension of the skid to be mounted in field. 
 
 

b)       After Placement of Order 
  

Vendor shall submit certified drawings and specification sheets for Gas Chromatograph which shall 
include the following (* marked shall be submitted for approval)  
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i. * Bill of Material of the complete G.C system. 
ii. * G.A Drg. With overall Dimension of both Sampling unit & Panel. 
iii. Sampling interconnection details identifying each component with make and model number. 
iv. Detailed interconnection diagram for process, piping and tubing. (Hook up Diagram) 
v. Installation drawings. 
vi. Calibration curves as required for each Gas Chromatograph system. 
vii. Cabling details including shielding / grounding requirements. 
viii. Utility consumptions. 
ix. Technical Literatures, Installation & Commissioning Manuals for all supplied items. 
x. Quality Assurance Plan. 
xi. Software required for the systems. 
xii. Wiring Diagram of Panel. 
xiii. Cable Parameters (Capacitance, inductance, L/R ratio) for interconnection cable between 

field and the control room mounted units for intrinsically safe system. 
xiv. The details of the heat load, humidity particulate / chemical filtration etc. of the system. 
xv. Vendor shall provide certificate for the entire test indicated in FAT. In addition, vender shall 

provide the “manufacturer’s certificate of Conformity” to purchaser’s specifications as per 
clause 2.2 of DIN 50049. 

 
8. Indicative Bill of  Materials for On-Line Gas Chromatograph 

 
Field Mounted Items: 

 
a) Analyser for Gas Chromatograph with Necessary Certificate (CENELEC, CE, NMI etc.), 

230/110 VAC / 50 Hz, One steam / one Cal., Power and signal cables and all accessories. 
b) Sample probe (SS) (inlet ¾” outlet ¼”   - or as recommended) with SS Relief valve and 

pressure gauge, Threadolet 3000 # material ASTM – A-105 (as per ANSI B 16.5) thread as 
per ANSI B 1.20.1, necessary assembly consisting of Ball valve, manometer and Relief 
Valve etc. 

c) Sample line (1/16”  or 1/8” SS tubing in protective Hose.) minimum 30 mtr. 
d) Sample Conditioning Cabinet with all accessories, equipments, PRV, Flow meter, PG, filters, 

Moisture Trap etc. and fittings.  
e) Mounting Skid for of Analyser, sampling conditioning cabinet and the bottle stand with vent 

system of 3 mtr. An explosion proof Junction Box with Switches for signal & power supply 
along with necessary power & signal cables and glands. 

f) Bottle (duly filled for Calibration Gas, Carrier Gas) & Bottle Stand with Bottle pressure 
regulators, Automatic switchover system for Carrier Gas, Heating plate etc. 

g) All  Cables,  Glands,  Terminals,  Tubing,  structural  items,  Panel  accessories  required  for 
installation of the system is in vendor’s scope. 

h) Dedicated earthing terminal has to be provided on the skid. 
 

Control Room Mounted Items: 
 

a) Programmable Control Unit with all inputs/outputs and serial / communication ports as 
mentioned in Technical Specification. 
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(FOR GAS CHROMATOGRAPH - GC)  
MECON  LTD. DELHI 

Rev. Doc. No.: MEC/05/E5/GC-SIV 

 
 

b) G.C controller inside metering Panel along with all accessories like Zener Barriers/Isolators, 
AC/DC Converter, Power Supply unit, etc, as required to be installed in metering Panel. 

c) All required Signal Cables (armored) / Fiber Optic Cables, Power Cables and RS 232 
Communication Cable (min 10 -15 Mtr) for each computer and Cable Glands. 

d) Colour Desk Jet Printer with printer table including all the cables (If not the integral part of 
GC).  

e) The Flow computer and GC communication (on serial port) and further for SCADA if 
required in the scope of vendor.  
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DATASHEET OF GAS CHROMATOGRAPH  
MECON  LTD. DELHI 

Rev. 
 

DS No: MEC/ 05/E5/DS-GC 
 

 

DATA SHEET OF ON-LINE GAS CHROMATOGRAPH 

1. SERVICE CONDITIONS 
Tag Nos. : AE - **

2. Quantity    : ** 

3. Gas Composition   : Refer Bid Documents 

4. Gas Pressure (Operating) :   

5. Gas pressure (Design)             :              

6. Gas Temp ( Normal)             : ** 

7. Gas Temp. (Design)            : ** 

8. Moisture Content             : Dry Gas 

9. Line Size / Rating /  Sch. / Flow :         ** 

Tag No. Line Size Rating Sch. Max. Flow (MMSCMD) Remarks 

AE -** ** ** STD **  

 
11. 

 
Power Supply               : 230/110 V, 50 HZ 
 

 
12. 

 
Instrument Air   :  Not Available 
 

 
 
 
‘**’ As per P& ID 
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SPECIFICATION FOR LAPTOP  
MECON  LTD. DELHI 

Rev. DS No: MEC/ 05/E5/Spec.- Laptop 
 

 

 
DATA SHEET FOR LAPTOP (TYPICAL) 

 
 
1. All components / peripherals of the Laptop should be from OEM only. Authorised 

distributers doing local integration are disqualified and rejected. 
 

2. The system offered should be modular in design with reference to both hardware / software 
to enable future upgradation and expandability. Only latest proven commercial realease of 
the hardware and software should be offered. 

 
3. The Laptop shall be supplied with all necessary power, communication cables with 

connector of main supplier and suitable to the Indian standards. 
 
4. Technical literatures / Manuals / user instructions. 
 
5. The mimimum Specification of the Laptop shall be as follow: 
 

1. CPU  :  Intel Dual Core, 2.0 Ghz integrated cache 

2. Memory  :  RAM 1 GB DDR2 (Min.) 

3. HDD  :   HDD 160 GB (Min.) 

4. DVD / CD RW COMBO DRIVE 

5. Monitor 15”/ 17” TFT screen 

6. Intel Graphics Media acceierator 900 with up to 128 MB Snared Video Memory 

7. Integrated wireless Blue tooth 

8. Muiltimedia 

9. 56 K modem 

10. OS : WIN XP Professional (Licensed) 

11. Original Lisensed Antivirus Software & MS office 

12. Port required (Min.): 1 serial, RJ 11, 3 USB port, RJ 45 -10/100/1000T Gigabit 

NIC, 9 Pin D connector serial ports (one male & one female) and 15 pin serial 

connector. 

13. Laptop Bag with all accessories. 

14. Warranty  : 1 year OEM standard  

15. Make    : Compaq / Dell / IBM / HP  
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TITLE 
GAS POWERED VALVE 

ACTUATORS MEC/ TS / 05 / E5 / 002A REVISION : 0 

   EDITION : 1 
 

 

 
C O N T E N T S 

 
 
 
1.0  SCOPE 
 
2.0  REFERENCE DOCUMENTS 
 
3.0  ACTUATOR SIZING 
 
4.0  DESIGN FEATURES 
 
5.0  COATING 
 
6.0  INSPECTION AND TESTS 
 
7.0  NAME PLATE 
 
8.0  SHIPPING 
 
9.0  DOCUMENTATION 
 
10.0  SPARES AND ACCESSORIES 
 
  ATTACHMENTS 
  - SKETCH-1 
  - SKETCH-2 
  - GAS COMPOSITION (attached elsewhere in tender document) 
  - PHILOSOPHY FOR AUTO-CLOSURE OF VALVES 
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1.0                 SCOPE 
 
1.1 This specification, together with the applicable data sheet, covers the minimum 

requirements for the design, manufacture, inspection, testing and shipping of valve 
actuators complete with accessories for quarter turn ball/ plug valves. 

 
1.2 This specification indicates the minimum supply requirements and does not relieve the 

vendor from his responsibilities concerning the design and the safe operation of the 
supplied equipment. 

 
1.3 The valve manufacturer shall also be responsible for proper operation of the actuator that 

shall develop a torque or a thrust sufficient to conveniently open and close the valve 
always with in the limits established by the resistance of the mechanical elements of the 
valve itself. 

 
1.4 Valve and actuator shall be supplied as a single assembly complete in all respect and 

ready for installation at site. 
 
2.0  REFERENCE DOCUMENTS 
 
  Reference is made in this specification to the latest edition of the following codes, 

standards and specifications: 
 
  Codes and Standards 
 
  ASME B31.8  : Gas Transmission and Distribution Piping Systems 
 
  ASME B16.5  : Steel Pipe Flanges and Flanged Fittings 
 
  ASME Sec. VIII : Boiler and Pressure Vessels, Code. 
 
  ANSI B2.1  : Pipe Threads, General Purpose 
 
  NEC   : National Electric Code 
 
  IEC   : International Electro-technical Commission 
 
  NEMA   : National Electrical Manufacturers Association 

 
  In case of conflict between the requirements of this specification and above referred 

documents, the requirements of this specification shall govern. 
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3.0  ACTUATOR SIZING 
 
3.1  For sizing the actuator, valve manufacturer shall furnish to the actuator manufacturer the 

following information: 
 

a) The maximum break - away torque or thrust required at the valve stem with 
manual/ remote operation to open and close a valve at the shut off pressure in the 
line. The actuator shall be sized at pressure indicated in Table-2 of datasheet and 
meeting the safety factor of 1.25 as required by the valve operation at the shut-
off pressure in the line. 

 
b) The temperature correction factor. 

 
c) The pressure correction factor. 

 
d) As a result of points (a) to (c) the minimum required torque or thrust output of 

the actuator. 
 

e) Maximum allowable torque or thrust output of the actuator depending on the 
type and size of valve. 

 
3.2  The maximum time required to open and close a ball valve shall be as indicated in the 

data sheet.  
 
3.3  Actuator manufacturer shall provide the complete model no. decoding for actuators, 

limit switches and solenoid valves. 
 
3.4  Complete details of Gas/ Hydraulic circuit with complete sequencing of port from open 

to close and close to open position shall be furnished in the offer for review. 
 
3.5  Manufacturer shall furnish the detailed calculation for actuator sizing after placement of 

order. The calculation so furnished by manufacturer shall satisfy the sizing criteria as per 
above clauses. Manufacturer shall agree to upgrade the actuators offered to meet the 
sizing criteria without any price and schedule impact. 

 
4.0                   DESIGN FEATURES 
 
4.1  The actuators shall be powered by Natural Gas from the main pipeline. The gas powered 

actuator shall operate at pressure indicated in Table-2 of datasheet. A typical scheme for 
tapping the gas from mainline with pressure reduction is shown in Sketch-1. Actuator 
electrical/ hydraulic circuit shall be developed as per the Sketch-2 enclosed. 
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4.2  Actuator shall be direct gas operated scotch yoke type with manual hydraulic override. 
The actuator shall be provided with a hydraulic pump for manual operation. If there is no 
gas pressure available to actuator it shall be possible to actuate Direct Pneumatic 
Actuator by means of Nitrogen bottles or similar pressure source. Actuator manufacturer 
shall furnish the capacity and set pressure of nitrogen bottle for at least two opening and 
two closing strokes of the actuator. 

 
4.3  The actuator shall be suitable for gas operating conditions and ambient temperature as 

specified in data sheets. The presence of methanol in the gas shall not affect the service 
of the Actuator. 

 
4.4  All materials in contact with natural gas shall be suitable for the gas composition attached 

with this specification. 
 
4.5  The actuator and its accessories shall be suitable; for outdoor installation and have 

weatherproof enclosure as per NEMA 4 or equivalent. 
 
  All compartments and housing containing electrical devices such as switches, 

contactors, relay, fuses, terminal box etc. shall be explosion proof suitable for NEC 
Class 1 Div. 2 Gr. C & D, T3 or equivalent. The cable glands shall be 1” NPT thread. 
The unused cable entries must be plugged off with solid metal plugs. 

 
  Solenoid valves shall be of explosion proof design certified for NEC Class 1 Div. 2 

Gr. C & D, T3 or equivalent with moulded continuous duty coils and stainless steel 
valve body. 

 
4.6 All pressure containing parts shall be designed to ASME Section VIII. 
 
4.7            a)   The actuator shall be suitable for direct mounting to the valve without changing the 

standard top works of the valve and shall have the capability to be mounted or 
removed from the valve when the valve is in service. The actuator shall be flanged 
and bolted directly on the valve body or extension. The connection between 
actuator and the valve or between the operators, the outer casing of the extension 
and the valve shall be such that there is no movement between these connections 
when the valve is actuated by the actuator under any load. 
 

b) Actuator shall be suitable for installation on a vertical stem unless otherwise 
specified in the data sheet. 

 
4.8  Provision shall be made to prevent accidental pressure build up in the actuator. 
 
4.9 The construction of the actuator and its controls shall be such that proper manual 

operation and maintenance can be carried out by skilled personnel without the risk of 
being injured by moving parts. 
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4.10 A position indicator on the actuator shall show the valve in the open, closed or partially 
open positions. 

 
4.11 Bearings shall be factory packed with grease and shall not require additional lubrication 

for the life of the actuator. 
 
4.12 Unless specified otherwise in the data sheet, the actuator shall be equipped with limit 

valves, which immediately shut off the gas supply to actuator when the valve reaches one 
of its end positions. 

 
4.13 Actuator shall be provided with pressure gauges for pneumatic and hydraulic systems. 

The pressure gauges for the hydraulic system shall be in circuit with the pressure relief 
system. 

 
4.14 In selection of pressure regulator due consideration shall be given to the effect of cooling 

of gas at the regulator and its down stream section. 
 
4.15 A high pressure dehydrating filter cartridge shall be provided to remove condensate, 

moisture, foreign particles and any corrosive contaminants from pipeline gas. 
 
4.16 The sound level of the gas escaping into the atmosphere when the actuator is in operation 

shall not exceed 90 dBA, measured at a distance of 10 meters. 
 
4.17 The actuator shall be operated by either of the following two methods: 
 

a) For the remote control, the actuator shall have a solenoid valve, limit switches, 
relays, etc. and shall be suitable for remote and local operation as per description 
in the attached Actuator Data Sheet(s). Electrical signal supplied is a momentary 
type with 1 sec duration signal, Actuator shall have a self retaining system of the 
above signal in its control circuit. 

b) For the local-control the actuator shall be suitable for local operation with line gas 
feed lines or through nitrogen bottles. The devices and accessories, which do not 
require the electricity for their operation, shall be provided in the actuators as per this 
specification. The actuators shall have a hand pump in conjunction with the oil circuit 
to achieve local control with hydraulic shock functionality. 

 
4.18                 The actuators shall be provided with limit switches for open and close positions. 

The position of switches shall be adjustable near the valve open and close 
positions. The limit switches shall be wired up to terminal block and shall be 
numbered for proper identification. The limit switches shall have 2 sets of 
contacts for each open and close position. The contact rating shall be as specified 
in the data sheet. The power to solenoid valves shall be cut-off when the actuator 
has travelled to extreme positions (close and open). 
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4.19 The limit switches shall be wired in the actuator control circuit by the vendor so as to 
cut off power to the actuator once the end positions of the valve are reached. This is 
required to de-energize the solenoid valves in the steady state condition and failure of 
electrical power will not affect the valve position. 

 
4.20 The stroke of the Actuator shall be easily adjustable in steps of maximum 0.5° for 

Ball/ Plug Valves. 
 
4.21 Speed control nozzles for adjusting the valve speed over a wide range shall be 

provided. 
 
4.22 If remote control is required, a local/ remote switch shall be installed to prevent 

remote control during maintenance work. This switch shall be provided with a hole 12 
mm in diameter for locking with pad lock in either position. This local/ remote switch 
shall be wired up to the junction box as per circuit diagram. 

 

  All control accessories, pneumatic and hydraulic, shall be mounted in an enclosure and 
shall be fully wired and tubed. The enclosure shall be weatherproof as per NEMA-4 or 
equivalent. 

 
4.23 All bleed and vent connections wherever required shall be piped outside the actuator 

cabinet so as to prevent gas pocketing inside the actuator cabinet. The actuator shall 
be of an automatic self purging design such that any gas pocket in the actuator will be 
eliminated. 

 
4.24 Vendor shall be responsible for integrating the potential free NO or NC contacts of 

Remote Telemetry Unit (RTU’s) for open and close command in interlock circuit. These 
commands will be of momentary type with 1 sec duration. 

 
4.25 All mounting accessories needed for installing the actuator, tanks etc. are in 

manufacturer’s scope of supply. 
 
4.26 The interconnecting cabling, interconnecting pipe work between the actuator and the 

valve, adapters, tubing, cable glands, junction box are in manufacturer’s scope of supply. 
 
4.27 The actuator shall be supplied totally self-contained, wired, tubed and mounted on ball 

valve. In case of a separate control box, wiring and tubing between control box and 
actuator is in the vendor’s scope. Three meters of ¾” tubing set including all connectors 
between the actuator and the control box and three meters of interconnecting piping work 
upstream & downstream of the valve and the control box be provided. Owner shall 
provide 20mm (3/4”) SW tapping on process main line for line gas tapping. 

 
4.28 Threading connections shall be NPT as per ANSI B2.1 and flange connection as per 

ANSI B16.5. The tubing, fittings and valves shall be stainless steel with Swage Lock 
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fittings or equivalent. 
 
5.0  COATING 
 
  The actuator, including gear boxes and piping, shall be coated as described below : 
 
5.1 Removal of all rust by means of emery cloth or wire brush. 
 
5.2 Short blast as per Swedish Standard No. SIS 055900 latest edition SA 2.5 one layer 

Primer Epoxy – Polyamide DFT 75 microns intermediate layer Epoxy – Polyamide DFT 
25 microns, final layer Epoxy – Polyamide DFT 75 microns. Total DFT 175 microns and 
colour RAL 5012 (light blue). 

 
6.0  INSPECTION AND TESTS 
 
6.1  Test at the Actuator Manufacturer’s Shop 
 

a) Electrical and mechanical operating tests. 
 
b) Seal test of hydraulic circuits. 

 
c) Check of required functions. 

 
d) Check of operating time control. 

 
e) Check of limiting device operation. 

 
f) Check of actuator torque or thrust. 

 
6.2  Test at the Valve Manufacturer’s Shop 
 

a) Test and check covered by point 6.1 after assembly with ball/ plug valve. 
 
b) No load test (DP=0) or load (DP max) Operations with the minimum required 

feeding pressure (pressure indicated in Table-2 of datasheet). 
 

c) Check of the limiting device operation. 
 

d) Various tests on the valve according to provisions of specific documentation. 
 

e) Testing shall conform to actual field operating conditions. 
 
6.3  All actuators shall be visually inspected. 
 
6.4 Dimensional check on actuators shall be carried out as per the Purchaser approved 

Page 163 of 644



MECON LIMITED 
REGD. OFF: RANCHI 

834002 

STANDARD TECHNICAL SPECIFICATION   
                  
 
 

ELECTRICAL & INSTRUMENTATION 

OIL & GAS SBU, DELHI 

 SPECIFICATION FOR DOCUMENT NO. Page  9 of 15 

TITLE 
GAS POWERED VALVE 

ACTUATORS MEC/ TS / 05 / E5 / 002A REVISION : 0 

   EDITION : 1 
 

 

drawings. 
 
6.5 Purchaser reserves the right to perform inspection as indicated above at Manufacturer’s 

works prior to shipment. Manufacturer shall give reasonable access and facilities 
required for inspection to the Purchaser’s Inspector. 

 

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

 
7.0  NAME PLATE 
 
  Actuator shall have a SS name plate attached firmly to it at a visible place and reporting 

the following information : 
 

a) Instrument tag number as per Purchaser’s data sheets. 
 
b) Manufacturer’s model, trade mark, serial no etc. 

 
c) Max. allowable operating pressure or voltage. 

 
d) Area classification in which the equipment can be used. 

 
e) Actuator characteristics data. 

 
f) Inspection agency name or logo. 

 
8.0  SHIPPING 
 
8.1 All threaded and flanged opening shall be suitably protected to prevent entry of foreign 

material. 
 
8.2 The actuator shall be supplied pre-assembled except piping/ tubing, actuator, actuator 

control unit, tanks and other accessories shall be packed separately. 
 
8.3 Protective grease oil coating shall be applied on the surface to protect them from rusting. 
 
8.4 Package shall be marked legibly with suitable marking ink the following : 
 

a) Order number 
b) Package number 
c) Manufacturer’s name 
d) Model no. & Thrust 
e) Tag number 
f) Inspection agency name or logo 
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9.0  DOCUMENTATION 
 
9.1  At the time of vendor drawing approval the manufacturer shall submit the following 

documents in accordance with EN102043.1C. 
 

a) A detailed specification sheet for valve actuator providing all the details 
regarding type, materials of construction for various parts etc. 

 
b) Schematic diagrams showing the complete actuator control circuit. 

 
c) A detailed dimensional drawing. 

 
d) Installation drawing complete with valve assembly. 

 
e) Actuator sizing calculations including relation between required torque of valve 

and actuator output torque. 
 

f) Information asked for vide section 3.0 of this specification and actuator sizing as 
per Actuator Data Sheet. 

 
g) Drawing showing connections by Purchaser (piping, electrical etc.) 

 
h) Wiring diagram (actuator electrical circuitry) incorporating latching of 

momentary signals, remote/ local switch, limit switches. 
 

i) Junction box terminal block nos. for I/O signals. 
 

j) Parts list. 
 

k) Recommended spare parts with prices. 
 

l) Assembly details (Valve & Actuator). 
 

m) Clause wise list of deviations from this specification, if any. 
 

n) Information regarding the past experience on similar actuators including (a) Size 
(b) Numbers (c) Name of Installation (d) Owner (e) Name of Contact Person (f) 
Date of Installation. 

 
o) Technical Catalogue giving detailed Technical Specification. and other 

information for each type of actuator and its accessories covered in the bid. 
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9.2  Within 30 days from the date of Purchase Order manufacturer shall submit copes of the 

following for Purchaser’s review and approval. 
 

a) Documents and specifications as listed in clause 9.1 of this specification. 
 
b) Test certificates and certificates from statutory bodies. 
 
c) Manual for installation, erection instructions, maintenance and operation 

instructions. 
 

d) Complete assembly drawing of the ball valve matching with the actuator offered. 
 

The approval of these drawings/ documents will not absolve vendor of the responsibility 
with respect to correct operation of the actuator. Manufacturer’s quotation, catalogues, 
drawings, operating and maintenance manuals etc. shall be in English language. 

 
10.0  SPARES AND ACCESSORIES 
 
  Vendor shall quote for two years operational spares, commissioning spares, and any 

special tools needed for maintenance work on the actuator and its accessories. 
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DATASHEET FOR GAS POWERED ACTUATORS FOR BALL VALVES 
 
1.  Actuator Manufacturer               :           By  vendor 
 
2.  Specification for Gas Powered Actuator : MEC/ TS / 05 / E5 / 002A 
 
3.  Actuator Type     : On-Off  
 
4. Tag No.     : As per the Table-1 
 
5. Line No.     : As per the Table-1 
 
6. Service                 : Natural Gas 
 
7.  Vendor to furnish, after sizing the actuator, the filled in torque table no-2 
 
8. Actuator Shut-off Pressure   : As per the Table-1 
 
6. Process Conditions 
 
 Power Gas     : Natural Gas 
 
 Gas Temperature    : As per the Table-1 
 
 Line Gas Pressure    : As per the Table-1 
 
 Molecular Weight    : As per gas composition  
 
 Cp/Cv      : As per gas composition 
 
 Compressibility Factor               : As per gas composition 
 
10. Power Gas Feed Connection from  : 3/4” SW 
 main line 
 
11. Actuator remote operation   : Required 
 (for open and close) 
 
12. Actuator Feed Gas    : a) Line gas 
 
        b) N2 Bottles 
 
13. Valve Position Limit Switch : Required (SPDT contact for open and 

SPDT contact for close position 
separately) 
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14. Local/ Remote selector switch              : Required (shall be wired up to junction  
 and its status contact                box as per circuit diagram) 
 
15. Pneumatic limit valves and  solenoid,    : Required 
 pilot valves to shut-off gas supply to 
 actuator  when valve reaches one of  
 its end positions 
 
16. Self retaining system for retaining  : Required 
 momentary open or close signals  
 in the control circuit 
 
17. Electrical conduit connection (cable             : 1” NPT 
 entries to junction box for purchaser’s 
 cable) 
 
18. Operating voltage for                : 24V D.C. ± 10% 

a) Solenoid Valves 
b) Relays 

 
19. Contact rating for    : 2A at 24V D.C.  

a) Limit Switches 
b) L/R Switch (Status) 

 
20. Pad lock with L/R Switch   : Required 
 
21. Enclosure for  
 a) Actuator    : Certified weatherproof as per IP-55 
 
 b) Electrical items like solenoid             : Certified weatherproof toIP55 &  
  valves, junction boxes, relays,              Explosion proof certified for Class 1 
  cable glands     Div. 2 Gr. C & D T3 
 
22. Area Classification    : NEC (Class 1,Div. 2,Gr. C & D,T3)/equiv 
 
23. Material of construction for all tubing,             : SS 316 
 valves, piping and fittings etc. 
 
24. Make & Model No. of Actuator  : By vendor 
 
25. Accessories Required               : Required as per Specification 
26. Manual/ Hydraulic Override   : Required as per Specification 
27.  Time required for full opening/   :  2–3 sec. per inch. Nominal valve port Dia. 
 Closing of the ball valve 
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TABLE-1 
 
ITEM : GAS POWERED BALL VALVE ACTUATORS 
 

S. 
No. 

Size Class 
Type 

of 
Valve 

Line 
No. 

Gas Temp (°C) 
Line Gas 
Pressure 
(kg/cm2g) 

Delta P 
Shut Off 
(kg/cm2g) 

Remark
s 

Inlet Max Nor. 
Ma
x 
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TABLE-2 
 
 

ITEM : GAS POWERED BALL VALVE ACTUATORS 
 
 
 
 

 
 
 
 
 
 

Sl. 
No. 

 
 
 

MR 
Item 
No., 

Valve 
Size & 
rating, 
Qty. 

 
 

Data from Ball Valve Vendor for 
(@ Max. Diff. Press.) 

 
Ball Valve Torque 

Figure with a safety 
Factor of 1.25 

Actuator Generated 
Torque at regulated 
pressure (Note-1,3) 

 
 

Model 
Selected

 
 

Break 
Torque 
(Nm) 

 
 

Running 
Torque 
(Nm) 

 

Max 
Allowable 

Valve Stem 
Torque (Nm) 

 
Break 

Torque 
(Nm) 

 
Running 
Torque 
(Nm) 

Break 
Torque 
(Nm) 

 
Running 
Torque 
(Nm) 

 

      
      
      
      

 
 

NOTE : 
 

1.    THESE FIGURES SHALL BE USED AS BASIS FOR TESTING THE ACTUATOR PERFORMANCE DURING 

FACTORY TESTING. THE ACTUATOR ACCEPTANCE WOULD BE CARRIED OUT AFTER VERIFYING 

SUCCESSFUL TESTING COMPLETE BALL VALVE WITH ACTUATOR ASSEMBLY. 

2.    ALL TORQUE FIGURES MUST BE IN Nm. 
 

3.    Opening / Closing time shall be achieved at max. Design Differential pressure across the valve & actuator regulated 

pressure max. 24 kg/cm2(g) (approx.). However, the actuator shall open/close the valve at actuator regulated 

pressure of 10 kg/cm2(g) at 10 kg/cm2(g) Differential pressure across the valve and without timing restriction. 
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1. Application : 

 

Water Dew Point measurement in Natural Gas at pipeline conditions, Dry as well as associate /wet Natural 
gas custody transfer application. 

 

2. Sampling System: 

Extractive through retractable sample collection probes.  
 

3. Sample Pressure: Refer P&ID. 

 

4. Sample Temperature: Refer P&ID. 

 

5. Ambient Conditions 
Temp Range : 0 °C to 55 °C, Humidity 100% (Max) 

 

Online Analyser system shall be suitable for the ambient conditions and shall guarantee that the 
performance of the online Analyser shall not deteriorate up to the specific ambient conditions. 

 

6. Accuracy & Repeatability 1 Deg. C or better 

 

7. Range of Measurement: Refer P&ID / Gas Composition.   

 

8. Unit of Measurement / Output-:    

 

‘Water Dew Point’ in Deg. C at line operating conditions. 
 

9. Resolution : 0.1 °C or better 

 

10. Calibration Traceability 

Calibrations traceable to National Institute of Standards and Technology (NIST)/NPL/ Any Metrological 
Institute 

 

11. Analyser Measurement Response Time : Less than 5 Minutes 

 

12. Initial warm up time : Less than 20 min 

 

13. Analyser Shed: 
The analyzer shall be installed with suitable canopy, to avoid direct exposure to sunlight. Environment 
protection class is defined at point no 22. 

 

14. Type of Sensor: 
The  sensing  mechanism  of  the WDP analyzer  to  be  ‘Tunable  Diode  LASER Absorption 
Spectroscopy’ type. 

 

15. Cycle Time: 
In Seconds (to be specified by the bidder depending of the stability period in seconds in both way transitions from ‘small to 

high’ gas samples & from ‘high to small’ gas samples of their analyzer). 

16. Number of Streams: 

 

One stream.  
 

17. Pipeline Sizes: Refer P&ID. 

 

18. Sample Collection Probe: 
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Retractable sample collection probes. 
 

19. Sample Handling System: 
• The sampling handling system shall be designed to move the sample from the process to the online 

Analyser in the shortest possible time. 
•       Sampling system shall include block valves on all process sampling lines. 

• The sample handling system shall be designed in such a way so as to take care of both type of gas i.e. 

associate/wet as well as dry natural gas. 
•       Sample shall be returned to the atmosphere at a safe height. 

• Sample system shall have selective filtrated passage of the concerned sample to avoid ingress of 

oil/dust in the sample. 
•       NG may contain traces of H2S, Glycol & other corrosive impurities; supplied system should be 

designed accordingly. 

 

20. Pressure Regulator & Sample conditioning: 

Suitable pressure regulating device & sample conditioning device should be supplied. Pressure Regulator, Filter-
Separator etc., necessary tubing from pressure regulator up to the analyzer, heating arrangement, if any, all 
are required to be supplied by the bidder. Regulator shall have over pressure protection system.  

 

 

21. Instrument Air Supply: 

No instrument air supply is available at site hence the vendor has to design accordingly without instrumentation 
air. 

 

22. Enclosure & Area Classification: 

The Analyser & all accessories to be field mountable type with IP66 protection and the electrical appliances to 
be certified for use safely in, Class-1, Division-1, and Group C&D area. Enclosure should be designed 

considering, no availability of instrument air supply at the site. The external cabinets to be made of SS 316. 
 

23. Input Power Supply: 

230 V 50 Hz  
 

24. Local Indication: 

Programmable “through-the-glass”, local indication of ‘Water Dew Point’ in degree C shall be available & 
viewable from the outside of the field cabinet without opening any cabinet etc. Water Dew point conversion 
methods : ISO 18453 / ASTM D1142 or equivalent using live input for pipeline pressures / Temp. 

 

25. Analog & Digital Outputs: 

4 – 20 mA analog outputs for Water Dew point shall be available. One Ethernet and minimum two ‘RS 232 / 
485 MODBUS RTU’ serial outputs shall also be made available simultaneously for both the outputs through 
each port. Minimum 2 Digital Output Relays for Hi/Lo Alarm and General Fault.  

 

26. Analog & Digital Signal JB: 

Analog & digital signals from the analyzer shall be terminated in separate JBs provided on the self- standing 
skid. 

 

27. Sample Composition (normal range): 
The average composition of natural gas is provided elsewhere in the tender. Composition of Natural gas may 
vary, system should be designed to perform in varying natural gas compositions. 

 

28. Venting: 
If required should be at least 3 meter above from the nearest working platform with proper support. All 

necessary piping tubing to be done by the bidder. 
 

29. Memory & Data storage : 
The online Analyser system supplied shall store the data for minimum one month period with a provision of 

downloading the data on as and when required basis. Vendor shall furnish the maximum capacity of the online 
Analyser to store the data in the offer. 
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The system configuration & application program shall be stored on a non-volatile memory. Battery backup shall 
be provided in case memory is volatile. The design shall ensure that the application program and data 
tables remain unaffected in case of power fluctuation or failure. 
Clock time shall be protected with battery. 

 

30. Communication Features 
 

Analog & Digital Output: 4-20 mA analog output for Water Dew point shall be available. Programmable alarm 

relays with Potential Free output and hermetically sealed. 
 

Minimum 02 nos. of isolated serial port, One RS 232 /485 serial communication port for connecting CLIENT’s 
SCADA/ RTU / flow computer  (MODBUS RTU protocol) output & One RS 232 /485 isolated serial 

communication port for connecting the configurator / Laptop. The protocol shall be MODBUS RTU or ASCII and 
the same shall be user selectable. The serial ports should be user configurable for 232 and 485. One TCP/IP 
Ethernet port configurable for programming, Mod bus Data communication, Printing. 

current process value, Day’s average, max value and alarm value (set point to be configure in system) shall 
be communicated from analyser. The analyser should be configurable for data trending and registering the 
values up to 30 days. The data shall be downloaded to portable device like laptop having window software 
version 8 or higher. 

 

Note:  Complete details and documentation with respect to protocol details with message structure, frame structures,  
synchronizing  /  timing  signals,  memory  register  locations  for  data  addressability  and interface software 
driver details shall be furnished in order to successfully implement a serial link with the RTU.  Any converter, 
repeater in the scope of vendor.  Facility for remote monitoring of analyzer Through TCP/IP. 

 

31. Diagnostic & validation features: 
 

• The online Analyser shall have auto diagnosis feature and shall display error/ warn messages about the status 

of every parameter and eventful malfunctioning. 
• Online automatic diagnostics for periodic self-checking of system integrity & alarming. 
• Vendor must specify the frequency (if required) of factory validation / calibration of the supplied system 

• Provision in Analyser for Auto calibration / validation & Auto Zero checking at site by user. 

• Event Logging / Audit log with Data tamper protection. 

 

32. Reporting Features 
 

• Generation of Analysis Report (scheduled or on- demand) and Automatic Generation of 24 hrs Average 

maximum, minimum Reports. 
• Generation of alarms, diagnostic report 
• The reports & alarm log etc. shall be stored in user configurable modbus address for connectivity 

 

33. Program Features 
 

The programming shall be user friendly. Field modifications of data tables and Analyser application shall be 
possible under password protection. Recent version of interface software compatible for windows-7 

& 8  Environment with license. 
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1. Application : 

 

Hydrocarbon Dew Point measurement in Natural Gas at pipeline conditions, Dry as well as associate /wet 
Natural gas custody transfer application. 

 

2. Sampling System: 

Extractive through retractable sample collection probes.  
 

3. Sample Pressure: Refer P&ID. 

 

4. Sample Temperature: Refer P&ID. 

 

5. Ambient Conditions 
Temp Range : 0 °C to 55 °C, Humidity 100% (Max) 

 

Online Analyser system shall be suitable for the ambient conditions and shall guarantee that the 
performance of the online Analyser shall not deteriorate up to the specific ambient conditions. 

 

6. Accuracy & Repeatability 0.5 Deg. C or better 

 

7. Range of Measurement: Refer P&ID / Gas Composition.   

 

8. Unit of Measurement / Output-:    

 

‘Hydrocarbon Dew Point’ in Deg. C at line operating conditions. 
 

9. Resolution : 0.1 °C or better 

 

10. Calibration Traceability 

Calibrations traceable to National Institute of Standards and Technology (NIST)/NPL/ Any Metrological 
Institute 

 

11. Analyser Measurement Response Time : Less than 5 Minutes 

 

12. Initial warm up time : Less than 20 min 

 

13. Analyser Shed: 
The analyzer shall be installed with suitable canopy, to avoid direct exposure to sunlight. Environment 
protection class is defined at point no 22. 

 

14. Type of Sensor: 
The  sensing  mechanism  of  the analyzer  to  be  ‘Tunable  Diode  LASER Absorption 
Spectroscopy’ type. 

 

15. Cycle Time: 
In Seconds (to be specified by the bidder depending of the stability period in seconds in both way transitions from ‘small to 

high’ gas samples & from ‘high to small’ gas samples of their analyzer). 

16. Number of Streams: 

 

One stream.  
 

17. Pipeline Sizes: Refer P&ID. 

 

18. Sample Collection Probe: 
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Retractable sample collection probes. 
 

19. Sample Handling System: 
• The sampling handling system shall be designed to move the sample from the process to the online 

Analyser in the shortest possible time. 
•       Sampling system shall include block valves on all process sampling lines. 

• The sample handling system shall be designed in such a way so as to take care of both type of gas i.e. 

associate/wet as well as dry natural gas. 
•       Sample shall be returned to the atmosphere at a safe height. 

• Sample system shall have selective filtrated passage of the concerned sample to avoid ingress of 

oil/dust in the sample. 
•       NG may contain traces of H2S, Glycol & other corrosive impurities; supplied system should be 

designed accordingly. 

 

20. Pressure Regulator & Sample conditioning: 

Suitable pressure regulating device & sample conditioning device should be supplied. Pressure Regulator, Filter-
Separator etc., necessary tubing from pressure regulator up to the analyzer, heating arrangement, if any, all 
are required to be supplied by the bidder. Regulator shall have over pressure protection system.  

 

 

21. Instrument Air Supply: 

No instrument air supply is available at site hence the vendor has to design accordingly without instrumentation 
air. 

 

22. Enclosure & Area Classification: 

The Analyser & all accessories to be field mountable type with IP66 protection and the electrical appliances to 
be certified for use safely in, Class-1, Division-1, and Group C&D area. Enclosure should be designed 

considering, no availability of instrument air supply at the site. The external cabinets to be made of SS 316. 
 

23. Input Power Supply: 

230 V 50 Hz  
 

24. Local Indication: 

Programmable “through-the-glass”, local indication of ‘Hydrocarbon Dew Point’ in degree C shall be available & 
viewable from the outside of the field cabinet without opening any cabinet etc. Hydrocarbon Dew point 
conversion methods : ISO 18453 / ASTM D1142 or equivalent using live input for pipeline pressures / Temp. 

 

25. Analog & Digital Outputs: 

4 – 20 mA analog outputs for Hydrocarbon Dew point shall be available. One Ethernet and minimum two ‘RS 
232 / 485 MODBUS RTU’ serial outputs shall also be made available simultaneously for both the outputs 
through each port. Minimum 2 Digital Output Relays for Hi/Lo Alarm and General Fault.  

 

26. Analog & Digital Signal JB: 

Analog & digital signals from the analyzer shall be terminated in separate JBs provided on the self- standing 
skid. 

 

27. Sample Composition (normal range): 
The average composition of natural gas is provided elsewhere in the tender. Composition of Natural gas may 
vary, system should be designed to perform in varying natural gas compositions. 

 

28. Venting: 
If required should be at least 3 meter above from the nearest working platform with proper support. All 

necessary piping tubing to be done by the bidder. 
 

29. Memory & Data storage : 
The online Analyser system supplied shall store the data for minimum one month period with a provision of 

downloading the data on as and when required basis. Vendor shall furnish the maximum capacity of the online 
Analyser to store the data in the offer. 
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The system configuration & application program shall be stored on a non-volatile memory. Battery backup shall 
be provided in case memory is volatile. The design shall ensure that the application program and data 
tables remain unaffected in case of power fluctuation or failure. 
Clock time shall be protected with battery. 

 

30. Communication Features 
 

Analog & Digital Output: 4-20 mA analog output for Hydrocarbon Dew point shall be available. Programmable 

alarm relays with Potential Free output and hermetically sealed. 
 

Minimum 02 nos. of isolated serial port, One RS 232 /485 serial communication port for connecting CLIENT’s 
SCADA/ RTU / flow computer  (MODBUS RTU protocol) output & One RS 232 /485 isolated serial 

communication port for connecting the configurator / Laptop. The protocol shall be MODBUS RTU or ASCII and 
the same shall be user selectable. The serial ports should be user configurable for 232 and 485. One TCP/IP 
Ethernet port configurable for programming, Mod bus Data communication, Printing. 

current process value, Day’s average, max value and alarm value (set point to be configure in system) shall 
be communicated from analyser. The analyser should be configurable for data trending and registering the 
values up to 30 days. The data shall be downloaded to portable device like laptop having window software 
version 8 or higher. 

 

Note:  Complete details and documentation with respect to protocol details with message structure, frame structures,  
synchronizing  /  timing  signals,  memory  register  locations  for  data  addressability  and interface software 
driver details shall be furnished in order to successfully implement a serial link with the RTU.  Any converter, 
repeater in the scope of vendor.  Facility for remote monitoring of analyzer Through TCP/IP. 

 

31. Diagnostic & validation features: 
 

• The online Analyser shall have auto diagnosis feature and shall display error/ warn messages about the status 

of every parameter and eventful malfunctioning. 
• Online automatic diagnostics for periodic self-checking of system integrity & alarming. 
• Vendor must specify the frequency (if required) of factory validation / calibration of the supplied system 

• Provision in Analyser for Auto calibration / validation & Auto Zero checking at site by user. 

• Event Logging / Audit log with Data tamper protection. 

 

32. Reporting Features 
 

• Generation of Analysis Report (scheduled or on- demand) and Automatic Generation of 24 hrs Average 

maximum, minimum Reports. 
• Generation of alarms, diagnostic report 
• The reports & alarm log etc. shall be stored in user configurable modbus address for connectivity 

 

33. Program Features 
 

The programming shall be user friendly. Field modifications of data tables and Analyser application shall be 
possible under password protection. Recent version of interface software compatible for windows-7 

& 8  Environment with license. 
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C1: 80% and above 

 

C2 heavier: it is less than or equal to 18% 

 

CO2: 0.5 to 2% Mole 

 

N2: 0.5 to 2% Mole 

 

Specific Gravity: 0.57 to 0.65 
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INSTRUMENTATION 
 

I) PRESSURE REGULATOR AND SLAM SHUT VALVE 

  

 1) M/s Pietro Fiorentini S.P.A. (Italy) 

 2) M/s Emerson Process Management (Singapore) 

 3) M/s RMG-Regel Messtechnik (Germany) 

 4) M/s Nirmal Industrial Controls (India)  

 5) M/s Gorter Controls (Netherlands) 

6)      M/s Dresser 
 

II)  PID CONTROLLER 

 
1)  M/s ABB 
2 ) M/s EUROTHERN 

3)  M/s TATA HONEYWELL 
4)  M/s MASIBUS 

 

 

III) ORIFICE FITTINGS (METER RUN, FLOW CONDITIONER & ORIFICE 

PLATE, ORIFICE ASSLY) 
 

1)  M/s Emerson Process Management (Daniel), USA 
2)  M/s Canalta Controls, Canada 

3)  M/s FMC, USA 
4)  M/s Pietro Fiorentini, Italy 

 
IVA) PANEL MOUNTED FLOW COMPUTERS 

 

1) M/s Barton Instruments System Ltd.  
2) M/s Daniel Measurement and Controls   

3) M/s Instromet International, Belgium  

4) M/s RMG Messtechnik GmbH  
5) M/s Omni Flow Computers Inc.  

 

IVB)  FIELD MOUNTED FLOW COMPUTER 

 
1)  M/s Barton Instruments System LLC  

2)      M/s Daniel Measurement and Controls 

3) M/s Bristol Babcock 
 

V) GAS CHROMATOGRAPH 

 

1) ABB Ltd , India 

2) Daniel Measurement & Control Asia Pacific, India 
3) Instromet International, NV 

4) RMG Regal+Messtechnik GmbH 

 

VI)      L.E. L DETECTION SYSTEM 
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1) Crowcon Detection Instruments Ltd 

2) Detection Instruments (I) Pvt Ltd 

3) Detector Electronics Corporation 
4) MSA – Mines safety appliances. 

5) Oldham France S.A. 
6) Honeywell 

 

VII)   CONTROL AND SIGNAL CABLES 

 
1) M/s ASSOCIATED CABLES 

2) M/s ASSOCIATED FLEXIBLES 

3) M/s DELTON Cables Ltd, India 

4) M/s BROOK 

5) M/s KEI Industries Ltd INDIA 

6) M/s  Suyog Electricals Ltd, India 

7) M/s  Thermo Cables Ltd 

8) M/s  Udey Pyrocables Pvt Ltd, India 

9) M/s T C Communication Ltd. 

 

VIII) ZENER BARRIERS/ISOLATORS 

 
1)       M/s MTL    

2)       M/s P & F  

 

IX) RTDs  

1) M/s General Instruments Ltd., Mumbai 

2) M/s Nagman Sensors (Pvt.) Ltd. 

3) M/s Pyro Electric, Goa 

 

X)   PRESSURE, TEMPERATURE  & DIFF. PRESSURE TRANSMITTER 

 

1) M/s Fisher Rosemount (Emerson) 

2) M/s Yokogawa 

3) M/s Fuji 

4) M/s Honeywell 

  

 XI) PRESSURE GAUGES, TEMPERATURE GAUGES & DIFFERENTIAL 

PRESSURE GAUGE 

  

1) M/s AN Instruments Pvt. Ltd., New Delhi 

2) M/s General Instruments Ltd., Mumbai 

3) M/s WIKA 

 
XII)A   SS TUBE  

 
1) Sandvik, Sweden 
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2) Choksy Tube Co Ltd. 

3) Heavy Metals & Tubes Ltd. 

4) Nuclear Fuel Complex, India 

5) Scorodite 

6) Ratnamani Metal & Tubes Ltd 

7) Jindal Saw 

 
 

XII)B   SS TUBE FITTINGS 

1) M/s Swagelok (USA) 

2) M/s Parker (USA) 

3) M/s Excellsior 
4) M/s Reliance 

5) M/s Multimetal 

6) M/s Comfit 

7) M/s Aura Inc 

8) M/s Arya Crafts  

9) M/s Swastic 

 
XII)C   SS VALVES & MANIFOLDS 

1) M/s Swagelok (USA) 
2) M/s Parker (USA) 
3) M/s Excellsior 
4) M/s Comfit 
5) M/s Aura Inc 
6) M/s Arya Crafts  
7) M/s Swastic  
 

XIII) JUNCTION BOXES AND CABLES GLANDS 

1) M/s EX-PROTECTA 

2) M/s FLAMEPROOF CONTROL GEARS 

3) M/s BALIGA 

4) M/s FLEXPRO ELECTRICALS 

 
XIV)   PUSH BUTTONS/LAMPS: 

   

1) L&T   
2) SIEMENS 

 

  XV)    MCB’S: 
 

1) HAVELL’S  

2) INDO ASIAN 
3) MDS 

 

XVI)   RELAYS: 

 
1) OEN 

2) JYOTI 
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XVII)   POWER SUPPLY UNIT: 

 

1) ELNOVA 
2) APLAB 

 
XVIII)   CONTROL ROOM EQUIPMENT CONTROL PANEL & ACCESSORIES  

 

1) M/s Keltron Controls Ltd., Kerala  
2) M/s RITTAL  

3) M/s Pyrotech  

4) M/s Positronics Pvt. Ltd. 
5) M/s ABB Instruments Ltd., New Delhi  

6) M/s Emerson Process Management (I) Pvt. Ltd.  

7) M/s Rockwell Automation (I) Ltd., Ghaziabad  

8) M/s Siemens Ltd.  
9) M/s Tata Honeywell Ltd.  

 

XIX)   PRINTERS  
 

1. Compaq 

2. Dell 
3. IBM 

4. HP 
5. EPSON 

 

XX)   ACTUATOR  
 

1. Rotork 

2. Schuck 
3. Biffi  

4. Ledeen 
 

MECHANICAL 
 
 

i) PIPE CARBON STEEL TO INDIAN STANDARDS 
 
1. A.S.T. PIPES PVT. LTD. (AST GROUP)  

2. ADVANCE STEEL TUBE LTD.  
3. APL APOLLO TUBES LTD. (ER. BIHAR TUBES LTD.  

4. ASIAN MILLS PVT. LTD.  
5. ASRANI TUBES LIMITED  

6. DADU PIPES (P) LTD. 
7. ESSAR STEEL LIMITED(ER HAZIRA PIPES MILL) 
8. GAURANG PRODUCTS PVT LTD. (AST GROUP) 

9. GOODLUCK STEEL TUBES LTD. 
10. HI-TECH PIPES LIMITED 

11. INDUS TUBE LIMITED 
12. JINDAL INDUSTRIES LTD 
13. JINDAL PIPES LTD. 

14. JINDAL SAW LTD (KOSI WORKS) 
15. JOTINDRA STEEL & TUBE LTD 

16. LALIT PIPES AND PIPES LTD. 
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17. MAHARASHTRA SEAMLESS LTD. 
18. MAN INDUSTRIES (INDIA) LTD. – PITHAMPUR 

19. MAN INDUSTRIES (INDIA) LTD. ANJAR 
20. MUKAT TANKS & VESSELS LTD. 
21. NEZONE TUBES LIMITED 

22. NORTH EASTERN TUBES LIMITED 
23. PRATIBHA INDUSTRIES LIMITED 

24. PRATIBHA PIPES & STRUCTURAL LTD. 
25. PSL LTD (CHENNAI) 

26. PSL LTD (V1, V2 & NC) 
27. RAMA STEEL TUBES LTD. 
28. RATNAMANI METALS AND TUBES LTD. 

29. RAVINDRA TUBES LIMITED 
30. SAMSHI PIPE INDUSTRIES LIMITED 

31. SURYA ROSHNI LTD. 
32. SWASTIK PIPES LTD. 
33. UTKARSH TUBES & PIPES LTD. (FORMLY BMW) 

34. WELSPUN CORP. LIMITED (DAHEJ) 
35. ZENITH BIRLA (INDIA) LIMITED  

 
ii) PIPE & TUBULARS TO A.P.I. STANDARDS 

 

1. ARCELORMITTAL TUBULAR PRODUCTS ROMAN SA, ROMANIA 
2. BHEL (TRICHY),INDIA 

3. DALMINE SPA (ENQUIRY TO TENARIS),UAE 
4. EEWKOREA CO. LTD (GERMANY), KOREA 

5. EEW KOREA CO. LTD. (KOREA), KOREA 
6. EISENBAU KRAMER GMBH, GERMANY 
7. HYUNDAI RB CO. LTD. SOUTH KOREA 

8. ILVA LAMIERE E TUBI SRL (ENQ TO ILVA SPA, ITALY 
9. INOX TECH. SPA, ITALY 

10. ISMT LTD. AHMEDNGR, INDIA 
11. ISMT LTD. BARAMATI, INDIA 

12. JINDAL PIPES LTD., INDIA 
13. JINDAL SAW LTD. (KOSI WORKS), INDIA 
14. JINDAL SAW LTD. (NASHIK WORKS), INDIA 

15. LALIT PIPES AND PIPES LTD. INDIA 
16. MAHARASHTRA SEAMLESS LTD., INDIA 

17. MAN INDUSTRIES (I) LTD. (PITHAMPUR), INDIA 
18. MUKAT TANKS & VESSELS LTD., INDIA 
19. PRATIBHA INDUSTRIES LIMITED, INDIA 

20. RATNAMANI METALS AND TUBES LTD., INDIA 
21. SIDERCA S.A.I.C (ENQUIRY TOTENARIS), UAE 

22. SUMITOMO METAL IND. LTD., INDIA 
23. SURYA ROSHNI LTD., INDIA 

24. SWASTIK PIPES LTD, INDIA 
25. TATA STEEL UK LIMITED (FORMERLY C702)  
26. TUBOS DE ACERO DE MEXICO SA (ENQ. TENARIS), UAE 

27. TUBOS REUNIDOS SA SPAIN 
28. UMRAN STEEL PIPE INC (TURKEY), TURKEY 

29. VALCOVNY TRUB CHOMUTOV, CZECH REPUBLIC 
30. VALLOUREC AND MANNESMANN TUBES, FRANCE 
31. WELSPUN CORP LIMITED (DAHEJ), INDIA 

 
iii) PIPE/TUBE CS (SEAMLESS) TO ASTM STDS 

 
1. ARCELORMITTAL TUBULAR  PRODUCTS ROMAN SA, ROMANIA 

2. BHEL (TRICHY), INDIA 
3. CHANGSHU SEAMLESS STEEL TUBE CO. LTD., CHINA 
4. DALMINE SPA (ENQUIRY TO TENARIS, UAE 

5. HEAVY METALS & TUBES LIMITED (MEHSANA), INDIA 
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6. ISMT LTD. AHMEDNGR, INDIA 
7. ISMT LTD. BARAMATI INDIA 

8. JFE STEEL CORPORATION, UAE 
9. JINDAL SDAW LTD (NASHIK WORKS) INDIA 
10. KLT AUTOMOTIVE AND TUBULAR PRODUCTS LTD., INDIA 

11. MAHALAXMI SEAMLESS LIMITED, INDIA 
12. MAHARASHTRA SEAMLESS LTD, INDIA 

13. PRODUCTS TUBULARES S.A.U, SPAIN 
14. RATNADEEP METAL TUBES LTD., INDIA 

15. STAINEEST TUBES PVT LTD., INDIA 
16. SUMITOMO METAL IND. LTD., INDIA 
17. TUBOS REUNIDOS SA SPAIN 

18. VALCOVNY TRUB CHOMUTOV, CZECH REPUBLIC 
19. VALLOUREC ANDMANNESMANN TUBES FRANCE 

20. YANGZHOU CHENGDE STEEL PIPE CO. LTD DUBAI (UAE) 
 

iv) PIPE CARBON STEEL (WELDED) TO ASTM STDS 

 
1. EEW KOREA CO. LTD. (GERMANY), KOREA 
2. EEW KOREA CO. LTD. (KOREA),  KOREA 

3. EISENBAU KRAMER GMBH, GERMANY 
4. HYUNDAI RB CO. LTD., SOUTH KOREA 
5. INOX TECH. SPA, ITALY 

6. JINDAL SAW LTD (KOSI WORKS), INDIA 
7. LALIT PIPES AND PIPES LTD., INDIA 

8. MAN INDUSTERIES (I) LTD.(PITHAMPUR), INDIA 
9. MAN INDUSTRIES (INDIA) LTD. ANJAR, INDIA 

10. MUKAT TANKS & VESSELS LTD., INDIA 
11. RATNAMANI METALS AND TUBES LTD., INDIA 
12. SUMITOMO METAL INDIA LTD., INDIA 
13. TATA STEEL UK LIMITED  

 
v) Valve  

 
a) Globe Valves  
 
1) M/s Weir BDK Valves (Aunit of Weir India Pvt. Ltd.) 
2) M/s Datre Corpn (Calcutta) 
3) M/s KSB Pumps Ltd., Coimbatore, India   
4) M/s L&T Audco 
5) M/s Neco Schuber & Salzer Ltd. (New Delhi) 
6) M/s Niton Valve India Pvt. Ltd., India  
7) M/s Ornate Valves (Mumbai) 
8) M/s Panchavati Valves  & Flages (P) Ltd., India  
9) AV Valves Ltd., India   
10) BHEL (Trichy), India  
11) Econo Valves Pvt Ltd, India  
12) Fouress Engg (I) Ltd (Aurangabad), India  
13) Leader Valves Ltd, India  
14) Oswal Industries Ltd, India  
15) Petrochemical Engineering Enterprises, India (Fouress Group)  
16) Sakhi Engineers Pvt Ltd., India  
17) Shalimar Valves Pvt Ltd., India  
18) Steel Strong Valves India Pvt Ltd, India 
19) Petro Valves Pvt. Limited, Ahmedabad  
20) Fluid Line Valves Co. (P) Ltd., India  
21) MICON Engineers (Hubli) (P) Ltd., India  
 
b) Check Valves 
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1. M/s Advance Valves Pvt. Ltd., Noida  
2. M/s Aksons & Mechanical Enterprises, Mumbai  
3. M/s Larsen & Toubro Limited (M/s Audco India Limited, Chennai)  
4. M/s AV Valves Ltd., India 
5. M/s Weir BDK Valves (A unit of Weir India Pvt. Ltd.)  
6. M/s BHEL, Trichy  
7. M/s Datre Coroportion Limited, Calcutta  
8. M/s Leader Valves Ltd., Jalandhar 
9. M/s Neco schubert &Salzer Ltd., New Delhi 
10. M/s Niton Valves Industries (P) Ltd., Mumbai 
11. M/s Precision Engg.Co., Mumbai 
12. Econo Valves Pvt Ltd, India  
13. Fouress Engg (I) Ltd (Aurangabad)  
14. KSB Pumps Ltd (Coimbattore), India  
15. NSSL Ltd. (Neco Schubert & SalzerLtd)  
16. Oswal Industries Ltd, India  
17. Panchvati Valves & Flanges Pvt Ltd, India  
18. Petrochemical Engineering Enterprises, India (Fouress Group) 
19. Sakhi Engineers Pvt Ltd  
20. Shalimar Valves Pvt Ltd  
21. Steel Strong Valves India Pvt Ltd, India 
22) Fluid Line Valves Co. (P) Ltd., India  
22. MICON Engineers (Hubli) (P) Ltd., India 
 
c) Plug Valves 
 
1) M/s Breda Energia Sesto Industria Spa, Italy 
2) M/s Fisher Sanmar Ltd., Chennai  
3) M/s Larsen & Toubro Ltd., (Audco) New Delhi   
4) M/s Nordstrom Valves, USA 
5) M/s Serck Audco Valves, UK 
6) M/s Sumitomo Corporation India Pvt. Ltd., New Delhi  
7) M/s Z Corporation, Korea  
8) M/s Hawa Valves (India) Pvt. Ltd., Mumbai  
9) M/s Steel Strong Valves India Pvt. Ltd., Navi Mumbai  
10) M/s Econo Valves Pvt. Ltd., India (WSSL Ltd. Group Co.)  
11) M/s Flow-Serve PTE (Mfr. SERCK), India 
12) M/s Galli Cassina SPA, Italy  
 
d) Ball Valves 
 
1. M/s Hawa Valves (India) Pvt. Ltd, Navi Mumbai 
2. M/s Larsen & Toubro (Audco), India  
3. M/s Oswal Industries Ltd., India  
4. M/s Virgo Engineers Ltd., Delhi 
5. M/s Boteli Valve Group Co. Ltd., China 
6. M/s Cameron Italy s.r.l., Italy  
7. M/s Dafram S.P.A., Italy 
8. M/s Fangyuan Valve Group Co. Ltd., China 
9. M/s Franz Schuck GmbH, Germany 
10. Kita Mura Valve Manufacturing Co.Ltd., India  
11. Petrol Valve S.R. Italy 
12. Piplviesse S.P.A. Italy 
13. Tormene Gas Technology S.P.A. Valvetalia Group, Italy  
14. Valbeot S.R.L. Italy  
15. KMC Corporation, South Korea  
16. MSA a.s. Czeek Republic  
17. OMS Aleri, Italy  
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18. PCC Valves s.r.l. Italy  
19. Perar s.p.a. (Engineering. To TRP srl), Italy  
20. Italy s.r.l., Italy  
21. MIR Valves, Malaysia 
 

vi) Split Tee  
1) M/s Ipsco, Canda  
2) M/s TD Willamsons, USA 
 

vii) Flanges 
 
1. M/s Aditya Forge Ltd., Vadodara 
2. M/s Amforge Industries Ltd., Mumbai 
3. M/s CD Engineering Co., Ghaziabad 
4. M/s Echjay Forgings Pvt. Ltd. (Bombay), Mumbai 
5. M/s Echjay Industries Ltd., Rajkot 
6. M/s Forge & Forge Pvt. Ltd., Rajkot 
7. M/s Golden Iron & Steel Works, New Delhi 
8. M/s JK Forgings, New Delhi 
9. M/s Metal Forgings Pvt. Ltd., Mumbai 
10. M/s Perfect Marketings Pvt. Ltd., New Delhi  
11. M/s Sky Forge, Faridabad 
12. M/s S&G, Faridabad 
13. Chaudhry Hammer Works Ltd, India  
14. JAV Forgings (P) Ltd, India  
15. Kunj Forgings Pvt Ltd, India  
16. MS Fittings Mgf. Co. Pvt. Ltd.  
17. R.N. Gupta & Co. Ltd, India  
18. R.P. Engineering Pvt Ltd, India  
19. Sanghvi Forgings & Engineering Ltd  
20. Shri Ganesh Forgings Ltd., India  
21. Uma Shankar Khandelwal & Co., India 
22. Sawan Engineers, Baroda 
23. Stewarts & Lloyds of India Ltd., Kolkata 
24. Engineering Services Enterprises  
25. Abasi Engineersing Works, India 
26. Anandmayee Forgings Pvt Ltd, India 
27. CD Industries., India 
28. Fivebros Forgings Vot Ltd., India 
29. Good Luck Engineering Co., India 
30. Korea Flange, South Korea 
31. Lal Metal Forge Ltd, India 
32. Melesi Officine  
33. Amlrojie Melesi & C. srl. Italy  
34. Nicola Galperti & Figlio S.P.A India 
35. Paramount Forge, India 
36. Pradeep Metal Limited, India 
37. Punjab Steel Works  (the), India 
38. R.D.Forge, India 
39. Shah Industrial & Comml. Corporation, India 
40. Ulma Forja S. Coop. 
41. Vivial Forge Pvt. Ltd., Vadodara  
 

viii) Fittings 
1. M/s Commercial Supplying Agency, Mumbai 
2. M/s Dee Development Engineers Ltd. 
3. M/s Eby Industries, Mumbai 
4. M/s Flash Forge Pvt. Ltd., Vishakhapatnam 
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5. M/s Gujarat Infra Pipes Pvt. Ltd., Vadodara 
6. M/s M.S. Fittings Mfg. Co. Pvt. Ltd., Kolkata 
7. M/s Stewarts & Lloyds of India Ltd., Kolkata 
8. M/s Teekay Tubes Pvt. Ltd., Mumbai 
9. M/s Pipe Fit,Baroda  
10. M/s Sky Forge, Faridabad  
11. M/s S&G, Faridabad 
12. M/s Sawan Engineers, Baroda 
13. Eby Fasteners, India  
14. R.N. Gupta & Co. Ltd, India  
15. Exten Engg Pvt Ltd  
16. Sivananda Pipe & Fittings Ltd  
17. Chero Piping SPA, Italy 
18. CSA Fittings, India 
19. EBY Fasteners, India 
20. Fittnox SRL, Italy 
21. Keonsae High Pressure Co. Ltd., South Korea 
22. Munro & Miller Fittings Ltd., U.K. 
23. TK Corporation, South Korea 
24. Tube Turn (India) Pvt Ltd., India 
25. Topaz Piping Industries, India 
26. Technoforge SPA, Italy 
27. P.K. Tubes & Fittings Pvt. Ltd., India  
28. Vivial Forge Pvt. Ltd., Vadodara  
 

ix) Gaskets 
1. IGP Engineers (P) Ltd., Madras 
2. Madras Industrial Products, Madras 
3. Dikson & Company, Bombay 
4. Banco Products (P) Ltd., Vadodara 
5. Goodrich Gaskets Pvt Ltd 
6. Starflex Sealing India Pvt Ltd, India 
7. Teekay Meta Flex Pvt Ltd 
8. UNIKLINGER Ltd 
9. HEM Engg. Corp.  
10. Unique Industrial Packing Pvt. Ltd.  

 
x) Fasteners 
 

1. Nireka Engg. Co. (P) Ltd., Calcutta 
2. Precision Taps & Dies, Bombay 
3. AEP Company, Vithal Udyoug Nagar  
4. Fix Fit Fasteners, Calcutta 
5. Precision Engg. Industries, Baroda 
6. Echjay Forgings Pvt. Ltd., Bombay 
7. Capital Industries, Bombay 
8. Boltmaster India Pvt Ltd, India  
9. Deepak Fasteners Limited, India  
10. Fasteners & Allied Products Pvt Ltd, India  
11. Hardwin Fasteners Pvt Ltd, India  
12. J.J. Industries, India  
13. Multi Fasteners Pvt Ltd, India  
14. Nexo Industries, India  
15. Pacific Forging & Fasteners Pvt Ltd, India  
16. Pioneer Nuts & Bolts Pvt Ltd, India  
17. Precision Auto Engineers, India  
18. President Engineering Works, India  
19. Sandeep Engineering Works, India  
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20. Syndicate Engineering Industries, India 
21. BEA SRL, Italy 
22. Korea Parts & Fasteners (KPF), South Korea 
23. Kundan Industries Ltd., India 
24. Mega Engineering Pvt. Ltd., India 
25. OME Metallurgica ERBESE S.R.L, Italy 
26. Pankaj International, India 
27. Udehra Fasters Ltd., India 
 

xi) Welding Electrodes 
 
1. For Mainline – Lincon make  
2. For Terminal – For root pass - Lincon Make  
   For other passes – Lincon, D&H or equivalent make 

 

PROCESS 

 

I)    CARTRIDGE FILTER 

  

1)        M/s Grand Prix Fab (Pvt.) Ltd. (New Delhi) 

2) M/s Multitex Filteration Engineers Ltd. (New Delhi) 

3) M/s Perry Equipment Corp. (USA) 

4) M/s Siirtec NIGI SPA (Italy) 

5) M/s Axsia Howmar Ltd. (UK) 

6) M/s Faudi Filters Systems GmbH (Germany) 

7) M/s Filtan Filter Anlagenbau GmbH (Germany) 

8) M/s Plenty Filters (UK) 

9) M/s Forain S.r.l. (Italy) 

10) M/s Ravi Techno Systems (Mumbai) 

11) M/s Gujarat Otofilt (Ahmedabad) 

12) M/s Nirmal Industrial Controls (India) 

13) M/s Flash Point 

14) M/s Fil  Sep Equipments Pvt. Ltd. 

 

II) PRESSURE SAFETY VALVES 

  

1) M/s Keystone Valves (India) Pvt. Ltd. (Baroda) 

2) M/s Sebim Sarasin Valves India (P) Ltd 

3) M/s Tyco Sanmar Ltd. (New Delhi) 

4) M/s Parcol SPA, Italy 

5) M/s Tai Milano SPA, Italy 

6) M/s Emerson Process, Singapore 

7) M/s Instrumentation Ltd., Palghat  
 

III)  KO DRUM 

 

1)  MULTITEX 
2)  GRAND PRIX 

 

IV)  FILTER SEPARATOR 
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1)  MULTITEX 

2)  GRAND PRIX 
3)  FIL SEP 
4)  ULTRA FILTER 
 

V)  CONDENSATE TANK 

 
1)  MULTITEX 

2)  GRAND PRIX 
3)  NIRMAL INDUSTRIAL CONTROLS 

4)  MEENAKSHI ASSOCIATES 
5)  AERO ENGINEERS 

 

VI)  SCRUBBER 

 

1)  MULTITEX 
 2)  GRAND PRIX 

 

VII) CARTRIDGE ELEMENT MAKE  
1) PECO  

2) PALL  

3) FILTERITE  

4) VELCON  

5) FACET  

6) BURGESS MANNING  

  

 For porous metal cartridge 

1) FUJI  

2) PALL  

3) PORAL  

4) MOTT  

 

VIII) QUICK OPENING CLOSURE MAKE  
1) Peerless  

2) Grinell  

3) Peco,  

4) Siirtec  

5) Huber Yale  

6) G.D. Engineering 

 

Note-1  
 
For procuring bought out items from vendors other than those listed above / for items not 
having vendor list, the same may be acceptable subject to the following :-  
a) The vendor/ supplier of bought out item(s) is a regular and reputed manufacturer/ supplier 
of said item(s) for intended services and the sizes being offered is in their regular 
manufacturing/ supply range.  
b) The vendor/ supplier should not be in the Holiday list of CLIENT/MECON/OTHER PSU.  
c) Should have supplied at least 50% of required quantity or minimum 1 number whichever is 
higher of maximum size and rating of item(s) as required for intended services.  
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Successful bidder shall submit documentary evidences i.e. PO copies, Inspection Certificate 
etc. for the above at the time of drawing approval. Bidder may fulfill the above requirement 
using multiple PO in last seven years reckoned from bid due date. In case of ARC contracts, 
50% qty. shall be determined based on quantity derived from FOA skid quantities specified in 
ARC FOA. Since Qtys are very large therefore Vendor can opt for Multiple makes in order to 
meet delivery schedule.  
 
For MECHANICAL Items - category (v) VALVES, for makes of following Items , i.e., (b) CHECK 
VALVES , (c) PLUG VALVES and (d) BALLVALVES, valve manufacturer's valid API 6D certificate 
shall be submitted, even if his name appears in the above vendor list. Manufacturers of BALL / 
PLUG / CHECK valves, whose API 6D license is not found in active status during drawing 
approvals will not be accepted.  
 
Note-2  
 
The details of vendors indicated in this list are based on the information available with 
MECON; Contractor shall verify capabilities of each vendor for producing the required quantity 
with. PMC does not guarantee any responsibility on the performance of the vendor. It is the 
contractor’s responsibility to verify the correct status of vendor and quality control of each 
party and also to expedite the material in time.  
 
For MECHANICAL Items - category (v) VALVES, for makes of following Items , i.e., (b) CHECK 
VALVES , (c) PLUG VALVES and (d) BALLVALVES, valve manufacturer's valid API 6D certificate 
shall be submitted, even if his name appears in the above vendor list. Manufacturers of BALL / 
PLUG / CHECK valves, whose API 6D license is not found in active status during drawing 
approvals will not be accepted. 
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FORM NO. 11.20(4.4)F-09 REV-0

CONTRACTOR

ORDER NO. & DATE PACKAGE NO.:
SUB-CONTRACTOR PACKAGE NAME : Ball Valve, Plug Valve, Check Valve,Globe Valve

ORDER NO. & DATE

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

Code Description Code escription Code Description Code DOCUMENTS:
1. QAP shall be submitted for each of the equipment separately with break up 1. Visual 18. Amplitude Test 34. Internal Inspection Report D1. Approved GA drawings

of assembly/sub-assembly & part/component or for group of equipment 2. Dimensional 19. Sponge Test by Contractor D2. Information and other 
having same specification. 3. Fitment & Alignment 20. Dust/ Water Ingress Test 35. Hardness Test reference drg/ stamped

2. Use numerical codes as indicated for extent of inspection & tests and 4. Physical Test (Sample) 21. Friction Factor Test 36. Spark Test for Lining drgs released for mfg.
submission of test certificates & documents. Additional codes & description 5. Chemical Test (Sample) 22. Adhesion Test 37. Calibration D3. Relevant catalogues
for extent of inspection & tests may be added as applicable for the plant 6. Ultrasonic Test 23. Performance Test/Characteristic 38. Safety Device Test D4. Bill of matl./Item no./
and equipment 7. Magnetic Particle Test (MPI) Curve 39. Ease of Maintenance Identification 

3. Separate identification number with quantity for equipment shall be 8. Radiography Test 24. No Load/ Free Running Test 40. Fire Test (Type Test) D5. Matchmarks details
indicated wherever equipment having same specifications belonging 9. Dye Penetration Test 25. Load/ Overload Test 41. Charpy V-Notch Test D6. Line/ Layout diagram
to different facilities are grouped together. 10. Metallographic  Exam. 26. Measurement of Speeds 42. Operational Torque Test D7. Approved erection

4. Weight in kilograms must be indicated under Column-5 for each item.  11. Welder’s Qualification & 27. Accoustical Test 43. ENP (Electroless Nickel Plating) procedures
Estimated weights may be indicated wherever actual weights are not Weld Procedure Test 28. Geometrical Accuracy Execution D8. Unpriced sub P.O. with 
available. 12. Approval of Test and Repai 29. Repeatability and Positioning 44. Painting specification and amend-

Procedure Accuracy 45. Anti-Static Test ments, if any

PROJECT : Q U A L I T Y   A S S U R A N C E   P L A N
F O R

STRUCTURAL AND MECHANICAL
EQUIPMENT

ocedu e ccu acy 5 t Stat c est e ts, a y
13. Heat Treatment 30. Proving Test 46. Hydrostatic Double Block & D9. Calibration Certificate of

ABBREVIATIONS USED : KEY TO SYMBOLS : 14. Pressure Test 31. Surface Preparation Bleed Test all measuring instruments
SV : SUB VENDOR *     : TO BE FILLED BY VENDOR 15. Leakage Test 32. Manufacturer's Test Certificates 47. Functional Test and gauges
MFR : MANUFACTURER **   : TEST TO BE PERFORMED, IF APPLICABLE 16. Balancing for bought-out items 48. Pneumatic Double Block & D10. X-Ray Reports
TPI : DESIGNATED THIRD PARTY INSPECTION AGENCY 17. Vibration Test 33. IBR/ Other Statutory agencies Bleed Test
H : HOLD compliance certificate 49. Cyclic Test 
R : REVIEW 50 STRIP TEST
W : WITNESS

Test Certificates & REMARKS/
Sl. Identification Quantity Unit Expected Documents to be SAMPLING PLAN
No. No. No./M Weight Schedule of submitted to MECON

(MR/SOR (Kg) Final Inspn. MFR/SV TPIA CONTR MECON MFR/SV TPIA CONTR MECON
 Item No.)

1 3 4 5 7 8 9 10 11 12 13 14 15 14 16
1.0 Refer * *

(MR/SOR)

QAP NO.  MEC/WINO/05/28/M/001/QAP-002 REV
0

SHEET  1  OF 10

For CONTRACTOR For SUB-CONTRACTOR 
(Valve Manufacturer)

Ball Valve, Plug Valve, Check Valve,
Globe Valve

API /Normsand 

As per attached sheet 2 to 10

DOCUMENTS:
specifications)

2

Description (with equipment
heading, place of use and brief Name and Address

Standards/ IS/ BS/
ASME/ MECON TS /

Raw Material and In-Process
Stage Inspection

156

*

EQUIPMENT DETAILS INSPECTION AND TESTS
Final Inspection/ Test byManufacturer's

Acceptance Criteria
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QAP No. : MEC/WINO/05/28/M/001/QAP-002 FORM NO. 11.20(4.4)F-09 REV-0

Test Certificates & REMARKS

Sl. Identification Quantity Unit Documents to be

No. No. No./M Weight submitted to MECON

(Kg) MFR/SV TPIA CONTR MECON MFR/SV TPIA CONTR MECON MFR/SV TPIA CONTR MECON

1 3 4 5 8 9 10 11 12 13 14 15 14 16A 16B 16C 16D

1.01 Material

As per 

MR/SOR/

Alternate

Material

accepted 

1,2 1,2 - - - - - - 1.  D1

2.  Report

P R R R

by MECON 4 4 - - - - - - Material Test 

Certificates

P W R R

5 5 - - - - - - Material Test 

Certificates

P W R R

6 ** 6 ** - - - - - - Test  Report P W R R Forgings, welds, 

wrought weld ends

7 ** 7 ** - - - - - - Test  Report P W R R Wet MPI for 100% 

of internal surfaces 

of all castings & 

forgings & bevel 

surfaces (MPI/ DP)

8 ** 8 ** - - - - - - Test  Report P W R R All castings as per 

clause 5.1.4 b) of 

T.S., all welds, weld 

ends of all cast 

valves9** 9** - - - - - - Test  Report P W R R Bevel Surfaces 

(by MPI/ DP)

13 13 - - - - - - Report/ Material Test

Certificates

P R R R

35 35 - - - - - - Material Test

Certificates

P W R R

41 41 - - - - - - Material Test

Certificates

P W R R

Inspection Codes

& Sampling Plan

2

Final Inspection/ Test by

EQUIPMENT DETAILS INSPECTION AND TESTS

Description (with equipment Raw Material and In-Process

1. Relevant Material

    Standard 

2. MECON's T.S.

3. MECON's D.S.

1. Relevant Material

    Standard

2. MECON's  TS & D.S.

1. Relevant Material

    Standard

2. MECON's T.S.

3. MECON's D.S.

1. ASME B16.34, 

   Appendix-II

2. MECON's T.S. & DS

1. ASME B16.34, 

   Appendix-I

2. MECON's T.S.& DS

1. ASME B16.34,

   Appendix-III

2. MECON's T.S.& DS

1. Relevant Material

    Standard

2. MECON's T.S.& DS

stage inspectionheading, place of use and brief

DOCUMENTS:

15

Body

1. ASME B16.34, 

   Appendix-IV

2. MECON's T.S. & DS

1. Relevant Material

    Standard 

2. MECON's T.S.

3. MECON's D.S.

specifications)

Acceptance Criteria

Standards/ IS/ BS/

ASME/ MECON TS /

API /Normsand 

1. D1

2. MECON's TS & DS

3. Relevant Material

    Standard

4. Manufacturer's 

    Specification 
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Test Certificates & REMARKS

Sl. Identification Quantity Unit Documents to be

No. No. No./M Weight submitted to MECON

(Kg) MFR/SV TPIA CONTR MECON MFR/SV TPIA CONTR MECON MFR/SV TPIA CONTR MECON

1 3 4 5 8 9 10 11 12 13 14 15 14 16A 16B 16C 16D

Inspection Codes

& Sampling Plan

2

Final Inspection/ Test by

EQUIPMENT DETAILS INSPECTION AND TESTS

Description (with equipment Raw Material and In-Process

stage inspectionheading, place of use and brief

DOCUMENTS:

15

specifications)

Acceptance Criteria

Standards/ IS/ BS/

ASME/ MECON TS /

API /Normsand 

1.02 Material

Manufacturer 

to indicate

(to be 

approved

1,2 - - - - - - - 1.  D1

2.  Report

P R R R

by MECON) 4 4 - - - - - - Material Test 

Certificates

P W R R

5 5 - - - - - - Material Test 

Certificates

P W R R

6** 6** - - - - - - Test  Report P W R R Forgings, welds, 

wrought weld ends

7** 7** - - - - - - Test  Report P W R R Wet MPI for 100% 

of internal surfaces 

of all castings & 

forgings & bevel 

surfaces (MPI/ DP)

8** 8** - - - - - - Test  Report P W R R All castings as per 

clause 5.1.4 b) of 

T.S., all welds, weld 

ends of all cast 

valves9** 9** - - - - - - Test  Report P W R R Bevel Surfaces 

(by MPI/ DP)

13 13 - - - - - - Report/ Material Test

Certificates

P R R R

35 35 - - - - - - Material Test

Certificates

P W R R

41 41 - - - - - - Material Test

Certificates

P W R R

1. Relevant Material

    Standard

2. MECON's T.S.

3. MECON's D.S.

Closure/ Body Adapter/ Tail 

Piece  / Bonnet

1. ASME B16.34, 

   Appendix-I

2. MECON's T.S.& DS

1. ASME B16.34,

   Appendix-III

2. MECON's T.S. & D.S.

1. D1

2. MECON's TS & DS

3. Relevant Material

    Standard

4. Manufacturer's 

    Specification 

1. Relevant Material

    Standard

2. MECON's D.S.& TS

1. Relevant Material

    Standard

2. MECON's T.S.

3. MECON's D.S.

1. ASME B16.34, 

   Appendix-IV

2. MECON's T.S. & DS

1. ASME B16.34, 

   Appendix-II

2. MECON's T.S. & DS

1. Relevant Material

    Standard 

2. MECON's T.S.

3. MECON's D.S.

1. Relevant Material

    Standard 

2. MECON's T.S.

3. MECON's D.S.

Sheet 3 of 10
Page 224 of 644
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Test Certificates & REMARKS

Sl. Identification Quantity Unit Documents to be

No. No. No./M Weight submitted to MECON

(Kg) MFR/SV TPIA CONTR MECON MFR/SV TPIA CONTR MECON MFR/SV TPIA CONTR MECON

1 3 4 5 8 9 10 11 12 13 14 15 14 16A 16B 16C 16D

Inspection Codes

& Sampling Plan

2

Final Inspection/ Test by

EQUIPMENT DETAILS INSPECTION AND TESTS

Description (with equipment Raw Material and In-Process

stage inspectionheading, place of use and brief

DOCUMENTS:

15

specifications)

Acceptance Criteria

Standards/ IS/ BS/

ASME/ MECON TS /

API /Normsand 

1.03 Material

Manufacturer 

to indicate

(to be 

approved

1,2 - - - - - - - 1.  D1

2.  Report

P R R R

by MECON) 4 4 - - - - - - Material Test 

Certificates

P W R R

5 5 - - - - - - Material Test 

Certificates

P W R R

6 ** 6 ** - - - - - - Test  Report P W R R Forgings, welds, 

wrought weld ends

7 ** 7 ** - - - - - - Test  Report P W R R Wet MPI for 100% 

of internal surfaces 

of all castings & 

forgings & bevel 

surfaces (MPI/ DP)

8 ** 8 ** - - - - - - Test  Report P W R R All castings as per 

clause 5.1.4 b) of 

T.S., all welds, weld 

ends of all cast 

valves
9** 9** - - - - - - Test  Report P W R R Bevel Surfaces 

(by MPI/ DP)

13 13 - - - - - - Report/ Material Test

Certificates

P R R R

35 35 - - - - - - Material Test

Certificates

P W R R

41 41 - - - - - - Material Test

Certificates

P W R R1. Relevant Material

    Standard 

2. MECON's T.S.

3. MECON's D.S.

1. ASME B16.34, 

   Annex-C

2. MECON's T.S. & D.S.

1. ASME B16.34

    Annex-B  

2. MECON's T.S.

3. MECON's D.S.

1. ASME B16.34,

   Appendix-III

2. MECON's T.S. & D.S.

1. Relevant Material

    Standard

2. MECON's T.S.

3. MECON's D.S.

Top Cover/Disc / 

Hinge Pin (For Check Valves)

1. D1

2. MECON's TS & DS

3. Relevant Material

    Standard

4. Manufacturer's 

    Specification 

1. ASME B16.34, 

   Annex-E

2. MECON's T.S. & D.S.

1. Relevant Material

    Standard

2. MECON's D.S. & T.S.

1. Relevant Material

    Standard

2. MECON's T.S.

3. MECON's D.S.

1. Relevant Material

    Standard 

2. MECON's T.S.

3. MECON's D.S.

Sheet 4 of 10
Page 225 of 644
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Test Certificates & REMARKS

Sl. Identification Quantity Unit Documents to be

No. No. No./M Weight submitted to MECON

(Kg) MFR/SV TPIA CONTR MECON MFR/SV TPIA CONTR MECON MFR/SV TPIA CONTR MECON

1 3 4 5 8 9 10 11 12 13 14 15 14 16A 16B 16C 16D

Inspection Codes

& Sampling Plan

2

Final Inspection/ Test by

EQUIPMENT DETAILS INSPECTION AND TESTS

Description (with equipment Raw Material and In-Process

stage inspectionheading, place of use and brief

DOCUMENTS:

15

specifications)

Acceptance Criteria

Standards/ IS/ BS/

ASME/ MECON TS /

API /Normsand 

1.04 Material

Manufacturer 

to indicate

(to be 

approved

1,2 1,2 - - - - - - 1.  D1

2.  Report

P R R R

by MECON) 4 4 - - - - - - Material Test 

Certificates

P W R R

5 5 - - - - - - Material Test 

Certificates

P W R R

13 13 - - - - - - Report/ Material Test

Certificates

P R R R

35 35 - - - - - - Material Test

Certificates

P W R R

41 41 - - - - - - Material Test

Certificates

P W R R

43 ** 43 ** - - - - - - 1.  Test Report

2.  Material Test

     Certificates for 

     composition, 

     hardness, 

     thickness & 

     integrity

P H R R

1.05 Material

As per MR/

Alternate

Material

accepted 

1,2 1,2 - - - - - - 1.  D1

2.  Report

P R R R

by MECON 4 4 - - - - - - Material Test 

Certificates

P W R R

5 5 - - - - - - Material Test 

Certificates

P W R R

6** 6** - - - - - - Test  Report P W R R Forgings, welds, 

wrought weld ends

7** 7** - - - - - - Test  Report P W R R Wet MPI for 100% 

of internal surfaces 

of all castings & 

forgings & bevel 

surfaces (MPI/ DP)

1. Relevant Material

    Standard 

2. MECON's T.S.

3. MECON's D.S.

1. Relevant Material

    Standard 

2. MECON's T.S.

3. MECON's D.S.

1. Relevant Material

    Standard

2. MECON's T.S.

3. MECON's D.S.

Trunnion (for Trunnion 

Mounted 

Valves)

1. D1

2. MECON's TS & DS

3. Relevant Material

    Standard

4. Manufacturer's 

    Specification 

1. Relevant Material

    Standard

2. MECON's D.S. & T.S.

1. MECON's T.S.

2. MECON's D.S.

3. ASTM B733 Std.

4. Manufacturer's 

    Specification 

1. D1

2. MECON's TS & DS

3. Relevant Material

    Standard

4. Manufacturer's 

    Specification 

1. Relevant Material

    Standard

2. MECON's D.S. & T.S.

1. ASME B16.34, 

   Appendix-II

2. MECON's T.S.

3. MECON's D.S.

1. Relevant Material

    Standard

2. MECON's T.S.

3. MECON's D.S.

1. ASME B16.34, 

   Appendix-IV

2. MECON's T.S.

3. MECON's D.S.

Ball /Disc / Plug / Obturator

1. Relevant Material

    Standard

2. MECON's T.S.

3. MECON's D.S.
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Test Certificates & REMARKS

Sl. Identification Quantity Unit Documents to be

No. No. No./M Weight submitted to MECON

(Kg) MFR/SV TPIA CONTR MECON MFR/SV TPIA CONTR MECON MFR/SV TPIA CONTR MECON

1 3 4 5 8 9 10 11 12 13 14 15 14 16A 16B 16C 16D

Inspection Codes

& Sampling Plan

2

Final Inspection/ Test by

EQUIPMENT DETAILS INSPECTION AND TESTS

Description (with equipment Raw Material and In-Process

stage inspectionheading, place of use and brief

DOCUMENTS:

15

specifications)

Acceptance Criteria

Standards/ IS/ BS/

ASME/ MECON TS /

API /Normsand 

8** 8** - - - - - - Test  Report P W R R All castings as per 

clause 5.1.4 b) of 

T.S., all welds, weld 

ends of all cast 

valves

9** 9** - - - - - - Test  Report P W R R Bevel Surfaces 

(by MPI/ DP)

13 13 - - - - - - Report/ Material Test

Certificates

P R R R

35 35 - - - - - - Material Test

Certificates

P W R R

41 41 - - - - - - Material Test 

Certificates

P W R R

43 43 - - - - - - 1.  Test Report

2.  Material Test

     Certificates for 

     composition, 

     hardness, 

     thickness & 

     integrity

P W R R

1.06 Material

As per MR/

Alternate

Material

accepted 

1,2 1,2 - - - - - - 1.  D1

2.  Report

P R R R

by MECON 4 4 - - - - - - Material Test 

Certificates

P W R R

5 5 - - - - - - Material Test 

Certificates

P W R R

6** 6** - - - - - - Test  Report P W R R Forgings, welds, 

wrought weld ends

1. ASME B16.34, 

   Appendix-IV

2. MECON's T.S.

3. MECON's D.S.

1. Relevant Material

    Standard

2. MECON's D.S. & T.S.

Stem

1. MECON's T.S.

2. MECON's D.S.

3. ASTM B733 Std.

4. Manufacturer's 

    Specification 

1. ASME B16.34, 

   Appendix-I

2. MECON's T.S.

3. MECON's D.S.

1. Relevant Material

    Standard

2. MECON's T.S.

3. MECON's D.S.

1. Relevant Material

    Standard

2. MECON's T.S.

3. MECON's D.S.

1. ASME B16.34,

   Appendix-III

2. MECON's T.S.

3. MECON's D.S.

1. Relevant Material

    Standard 

2. MECON's T.S.

3. MECON's D.S.

1. D1

2. MECON's TS & DS

3. Relevant Material

    Standard

4. Manufacturer's 

    Specification 

1. Relevant Material

    Standard

2. MECON's T.S.

3. MECON's D.S.
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QAP No. : MEC/WINO/05/28/M/001/QAP-002 FORM NO. 11.20(4.4)F-09 REV-0

Test Certificates & REMARKS

Sl. Identification Quantity Unit Documents to be

No. No. No./M Weight submitted to MECON

(Kg) MFR/SV TPIA CONTR MECON MFR/SV TPIA CONTR MECON MFR/SV TPIA CONTR MECON

1 3 4 5 8 9 10 11 12 13 14 15 14 16A 16B 16C 16D

Inspection Codes

& Sampling Plan

2

Final Inspection/ Test by

EQUIPMENT DETAILS INSPECTION AND TESTS

Description (with equipment Raw Material and In-Process

stage inspectionheading, place of use and brief

DOCUMENTS:

15

specifications)

Acceptance Criteria

Standards/ IS/ BS/

ASME/ MECON TS /

API /Normsand 

7** 7** - - - - - - Test  Report P W R R Wet MPI for 100% 

of internal surfaces 

of all castings & 

forgings & bevel 

surfaces (MPI/ DP)8** 8** - - - - - - Test  Report P W R R All castings as per 

clause 5.1.4 b) of 

T.S., all welds, weld 

ends of all cast 

valves9** 9** - - - - - - Test  Report P W R R Bevel Surfaces 

(by MPI/ DP)

13 13 - - - - - - Report/ Material Test

Certificates

P R R R

35 35 - - - - - - Material Test

Certificates

P W R R

41 41 - - - - - - Material Test 

Certificates

P W R R

43 43 - - - - - - 1.  Test Report

2.  Material Test

     Certificates for 

     composition, 

     hardness, 

     thickness & 

     integrity

P W R R

1.07 Material

As per MR/

Alternate

Material

accepted 

1,2 1,2 - - - - - - 1.  D1

2.  Report

P R R R

by MECON 4 4 - - - - - - Material Test 

Certificates

P W R R

5 5 - - - - - - Material Test 

Certificates

P W R R

1. Relevant Material

    Standard

2. MECON's T.S.

3. MECON's D.S.

1. ASME B16.34, 

   Appendix-II

2. MECON's T.S.

3. MECON's D.S.

1. ASME B16.34, 

   Appendix-I

2. MECON's T.S.

3. MECON's D.S.

1. ASME B16.34,

   Appendix-III

2. MECON's T.S.

3. MECON's D.S.

Metal Seats / Retainer Ring

(If provided) 

1. Relevant Material

    Standard

2. MECON's T.S.

3. MECON's D.S.

1. Relevant Material

    Standard

2. MECON's D.S. & T.S.

1. Relevant Material

    Standard

2. MECON's T.S.& DS

1. MECON's T.S.

2. MECON's D.S.

3. ASTM B733 Std.

4. Manufacturer's 

    Specification 

1. D1

2. MECON's TS & DS

3. Relevant Material

    Standard

4. Manufacturer's 

    Specification 

1. Relevant Material

    Standard 

2. MECON's T.S.

3. MECON's D.S.
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Test Certificates & REMARKS

Sl. Identification Quantity Unit Documents to be

No. No. No./M Weight submitted to MECON

(Kg) MFR/SV TPIA CONTR MECON MFR/SV TPIA CONTR MECON MFR/SV TPIA CONTR MECON

1 3 4 5 8 9 10 11 12 13 14 15 14 16A 16B 16C 16D

Inspection Codes

& Sampling Plan

2

Final Inspection/ Test by

EQUIPMENT DETAILS INSPECTION AND TESTS

Description (with equipment Raw Material and In-Process

stage inspectionheading, place of use and brief

DOCUMENTS:

15

specifications)

Acceptance Criteria

Standards/ IS/ BS/

ASME/ MECON TS /

API /Normsand 

6** 6** - - - - - - Test  Report P W R R Forgings, welds, 

wrought weld ends

7** 7** - - - - - - Test  Report P W R R Wet MPI for 100% 

of internal surfaces 

of all castings & 

forgings & bevel 

surfaces (MPI/ DP)
8** 8** - - - - - - Test  Report P W R R All castings as per 

clause 5.1.4 b) of 

T.S., all welds, weld 

ends of all cast 

valves9** 9** - - - - - - Test  Report P W R R Bevel Surfaces 

(by MPI/ DP)

13 13 - - - - - - Report/ Material Test

Certificates

P R R R

35 35 - - - - - - Material Test

Certificates

P W R R

41 41 - - - - - - Material Test 

Certificates

P W R R

43 43 - - - - - - 1.  Test Report

2.  Material Test

     Certificates for 

     composition, 

     hardness, 

     thickness & 

     integrity

P W R R

1.08 Material

As per MR/

Alternate

Material

accepted 

1,2 1,2 - - - - - - 1.  D1

2.  Report

P R R R Alongwith thickness 

measurement for 

ENP Coating.

by MECON 4 4 - - - - - - Material Test 

Certificates

P W R R

1. Relevant Material

    Standard

2. MECON's T.S. & D.S.

Bolting Material (Studs & Nuts)

1. Relevant Material

    Standard

2. MECON's D.S. & T.S. 

1. ASME B16.34,

   Appendix-III

2. MECON's T.S.

3. MECON's D.S.

1. Relevant Material

    Standard

2. MECON's T.S.

3. MECON's D.S.

1. MECON's T.S.

2. MECON's D.S.

3. ASTM B733 Std.

4. Manufacturer's 

    Specification 

1. ASME B16.34, 

   Appendix-IV

2. MECON's T.S.

3. MECON's D.S.

1. ASME B16.34, 

   Appendix-II

2. MECON's T.S.

3. MECON's D.S.

1. D1

2. MECON's T.S. & D.S.

3. Relevant Material

    Standard

4. Manufacturer's 

    Specification 

1. ASME B16.34, 

   Appendix-I

2. MECON's T.S.

3. MECON's D.S.

1. Relevant Material

    Standard 

2. MECON's T.S.

3. MECON's D.S.
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Test Certificates & REMARKS

Sl. Identification Quantity Unit Documents to be

No. No. No./M Weight submitted to MECON

(Kg) MFR/SV TPIA CONTR MECON MFR/SV TPIA CONTR MECON MFR/SV TPIA CONTR MECON

1 3 4 5 8 9 10 11 12 13 14 15 14 16A 16B 16C 16D

Inspection Codes

& Sampling Plan

2

Final Inspection/ Test by

EQUIPMENT DETAILS INSPECTION AND TESTS

Description (with equipment Raw Material and In-Process

stage inspectionheading, place of use and brief

DOCUMENTS:

15

specifications)

Acceptance Criteria

Standards/ IS/ BS/

ASME/ MECON TS /

API /Normsand 

5 5 - - - - - - Material Test 

Certificates

P H R R

6** 6** - - - - - - Test  Report P W R R Forgings, welds, 

wrought weld ends

7** 7** - - - - - - Test  Report P W R R Wet MPI for 100% 

of internal surfaces 

of all castings & 

forgings & bevel 

surfaces (MPI/ DP)

8** 8** - - - - - - Test  Report P W R R All castings as per 

clause 5.1.4 b) of 

T.S., all welds, weld 

ends of all cast 

valves

9** 9** - - - - - - Test  Report P W R R Bevel Surfaces 

(by MPI/ DP)

13 13 - - - - - - Report/ Material Test

Certificates

P R R R

35 35 - - - - - - Material Test

Certificates

P W R R

41 41 - - - - - - Material Test 

Certificates

P W R R

1.09 - - - - 1,2 1,2 - - Report P W W W

- - - - 3 3 - - Report P W W W

- - - - 14 14 - - 1. Report

2. Test Certificates

P W W W

- - - - 15 15 - - 1. Report

2. Test Certificates

P W W W

- - 40 40 - - 1. Report

2. Test Certificates

P R R R

1. Relevant Material

    Standard 

2. MECON's T.S.

3. MECON's D.S.

Assembled Valves 1.  D1

2.  MECON's T.S.

1.  D1

2.  MECON's T.S.

3.  MECON's D.S.

4.  Applicable Standard

1. Relevant Material

    Standard

2. MECON's T.S. & D.S.

1.  D1

2.  MECON's T.S.

3.  MECON's D.S.

4.  Applicable Standard

1. Relevant Material

    Standard

2. MECON's T.S.

3. MECON's D.S.

1.  D1

2.  MECON's T.S.

3.  MECON's D.S.

4.  Applicable Standard

1. Relevant Material

    Standard

2. MECON's T.S.

3. MECON's D.S.

1. ASME B16.34, 

   Appendix-IV

2. MECON's T.S.

3. MECON's D.S.

1. ASME B16.34, 

   Appendix-II

2. MECON's T.S.

3. MECON's D.S.

1. ASME B16.34, 

   Appendix-I

2. MECON's T.S.

3. MECON's D.S.

1. ASME B16.34,

   Appendix-III

2. MECON's T.S.
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Test Certificates & REMARKS

Sl. Identification Quantity Unit Documents to be

No. No. No./M Weight submitted to MECON

(Kg) MFR/SV TPIA CONTR MECON MFR/SV TPIA CONTR MECON MFR/SV TPIA CONTR MECON

1 3 4 5 8 9 10 11 12 13 14 15 14 16A 16B 16C 16D

Inspection Codes

& Sampling Plan

2

Final Inspection/ Test by

EQUIPMENT DETAILS INSPECTION AND TESTS

Description (with equipment Raw Material and In-Process

stage inspectionheading, place of use and brief

DOCUMENTS:

15

specifications)

Acceptance Criteria

Standards/ IS/ BS/

ASME/ MECON TS /

API /Normsand 

- - 42 ** 42 ** - - 1. Report

2. Test Certificates

P W W W If Applicable

- - - - 37 37 - - Certificates - R R R

- - - - 44 44 - - 1. Report

2. Test Certificates

P W W W

- - - - 45 ** 45 ** - - 1. Report

2. Test Certificates

P W W W If Applicable

- - - - 46 ** 46 ** - - 1. Report

2. Test Certificates

P W W W If Applicable

- - - - 47 47 - - 1. Report

2. Test Certificates

P W W W Refer Note 3  of 

Table 2 of TS no. 

MEC/ TS / 05 / E5 / 

002A 

- - - - 48 ** 48 ** - - 1. Report

2. Test Certificates

P W W W If Applicable

- - - - 49 ** 49 ** - - 1. Report

2. Test Certificates

P W W W If Applicable

- - - - 50 50 - - 1. Final Report

2. Final Certificates

P W W W One valve per size 

per rating 

1.10 - - - - - - - - 1. Final Report

2. Final Certificates

P P / H / R H H

1.11 - - - - - - - - 1. Final Report

2. Final Certificates

R P H H

1.12 As per Actuator Quality Assurance Plan (to be submitted by vendor for approval)

1)  MAKE : As per Approved Make List in Tender Document or Approved PTR as per Tender conditions .

2) VENDOR shall establish approved WPS-PQR-WPQ for the weldings duly witnessed by TPIA (Applicable for fully welded body valves OR valves with welded pup pieces and size 2" and above only).

3) Vendor shall do RT for Body adapter to PUP piece welding and RT report shall be reviewed by MECON & TPIA (Applicable for valves with welded pup pieces and size 2" and above only)

4) Vendor shall do UT/RT for Bodt to Body adapter welding witnessed by TPIA (Applicable for fully welded body valves only)

For CONTRACTOR For SUB-CONTRACTOR QAP NO.: MEC/WINO/05/28/M/001/QAP-002 REV

(Valve Manufacturer) 0

1.  D1

2.  MECON's T.S.

3.  MECON's D.S.

4.  Applicable Standard

1.  D1

2.  MECON's T.S.

3.  MECON's D.S.

4.  Applicable Standard

1.  D1

2.  MECON's T.S.

3.  MECON's D.S.

4.  Applicable Standard
1.  D1

2.  MECON's T.S.

3.  MECON's D.S.

4.  Applicable Standard

1.  D1

2.  MECON's T.S.

3.  MECON's D.S.

4.  Applicable Standard

1.  D1

2.  MECON's T.S.

3.  MECON's D.S.

4.  Applicable Standard

1.  D1

2.  MECON's T.S.

3.  MECON's D.S.

4.  Applicable Standard

1.  D1

2.  MECON's T.S.

3.  MECON's D.S.

4.  Applicable Standard

1.  D1

2.  MECON's T.S.

3.  MECON's D.S.

4.  Applicable Standard

(If Applicable)

Actuator Tests

Issue  I.C. / I.R.N and give

Dispatch clearance

Complete documentation 

check and compilation

1.  D1

2.  MECON's T.S.

3.  MECON's D.S.

4.  Applicable Standard
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APPLICABLE CODES AND SPECIFICATIONS: MEC/TS/05/21/025, R-0 and MEC/TS/05/21/026, R-0 WITH AMENDMENTS SCOPE OF INSPECTION 

S. 
NO. 

STAGE CHARACTERISTICS  CATEGORY  METHOD OF 
CHECK 

QUANTUM 
OF 

CHECK 

REFERENCE 
DOCUMENTS 

ACCEPTANCE 
NORMS 

RECORD Vendor/ 
Sub 

Vendor 

TPI MECON  

1. Review of 
PO / Drg. 

Review of PO Doc. / 
Drg. 

Critical Scrutiny / 
Verification 

Each doc. 
of P.O. 

Appl. Spec. / 
STD 

- - P R R 

2. Raw 
Material  

1. Manufacturing 
process of steel  
2. Visual  
3. Dimensional  

Critical  Verification 
with M.T.C.  

Each Heat  
 

Appl. Material 
Specification / 

STD  

As per tender 
document / 

Material 
Specification / 

STD  

Material Test 
Certificate and 

MI Register  

P R R 

4. Chemical 
Composition 

 Spectro 
Analysis 

Each Heat  
 

      

3. Forgings  
  
  

1. Reduction Ratio  Critical  Measurement  Minimum 1 
per size  

Standard 
Manufacturing 

Procedure  

Std. Procedure  Forging 
process record 

/ internal 
Register  

P R R 

2. Temperature 
During Forging  

  Optical 
Pyrometer  

    As per Std. 
AMSE B16.5 

     

3. Forging 
Dimensions  

  Measurement             

4. Heat 
Treatment 

(as 
applicable)  

Heat Treatment 
Cycle  

Major  Verification of 
Heat 

Treatment 
Cycle  

Each Heat 
/ HT Lot  

As per Tender 
Doc. / Material 
Specification / 

STD  

As per Tender 
Doc. / Material 
Specification / 
MECON Std  

T.P.M. Sheet, 
Heat 

Treatment 
Graph 

P R R 

5. Mechanical 
Testing (as 
applicable)  

  
  

1. Tensile Test (TS, 
YS, RA%, EL%)  

Major  Tensile 
Testing  

One / HT / 
Lot / Group 

As per Tender 
Doc. / Material 
Specification / 

STD  

Std. Procedure  Mechanical 
Test Report & 

T.C.  

P W R 

2. Hardness    IMPACT 
Testing  

   As per Tender 
Doc. / Material 
Specification / 
MECON Std 

     

3. Charpy V-Notch 
Test  

               

Page 233 of 644



 
 
 
 
 

 
MECON Limited 

(A Govt. of India Enterprise)  

 
QUALITY ASSURANCE PLAN 
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PROJECT:  
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Page 3 of 4 

  

 
      

APPLICABLE CODES AND SPECIFICATIONS: MEC/TS/05/21/025, R-0 and MEC/TS/05/21/026, R-0 WITH AMENDMENTS SCOPE OF INSPECTION 

S. 
NO. 

STAGE CHARACTERISTICS  CATEGORY  METHOD OF 
CHECK 

QUANTUM 
OF 

CHECK 

REFERENCE 
DOCUMENTS 

ACCEPTANCE 
NORMS 

RECORD Vendor/ 
Sub 

Vendor 

TPI MECON  

6 NDT  
  
  

1. DP Major  DP Testing  100% As per Tender 
Doc. / Material 
Specification / 

STD 

As per Tender 
Doc. / Material 
Specification / 
MECON Std 

Mechanical 
Test Report & 

T.C.  

P W R 

2. UT    Ultrasonic 
Flaw Detector  

 

         

3. MPI    MPI Testing  
 

         

7. Final 
Inspection  

Visual & Dimensions  Major  Visual / 
Measurement  

100% As per Tender 
Doc. / Material 
Specification / 

STD  

As per Tender 
Doc. / Material 
Specification / 
MECON Std 

 

Dimension 
Report Format  

P W W/R 

8. Making, 
Colour 
Coding, 

Rust 
Prevention 
& Packing  

 

Making, Colour 
Coding, Rust 
prevention & Packing  

Major  Visual  100% As per Tender 
Doc. / Material 
Specification / 

STD  

As per Tender 
Doc. / Material 
Specification / 
MECON Std 

Packing List  P W W/R 

10. 

Certification 
& Release 

Notes 

Inspection Release 
Note as per EN 
10204 Type 3.2 

Major  Verification of 
PO Spec. & 

QAP  

100% As per Tender 
Doc. / Material 
Specification / 

STD  

As per Tender 
Doc. / Material 
Specification / 
MECON Std 

 
 

Release Note  R IR IR 

11. Shipping  Verification of 
surface coating / type 
of packing  

Major  - - As per Tender 
Doc. / Material 
Specification / 

STD  

As per Tender 
Doc. / Material 
Specification / 
MECON Std 

Shipping 
documents  

P R R 

Page 234 of 644



 
 
 
 
 

 
MECON Limited 

(A Govt. of India Enterprise)  

 
QUALITY ASSURANCE PLAN 

FOR 
FLANGES  

 
PROJECT:  
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APPLICABLE CODES AND SPECIFICATIONS: MEC/TS/05/21/025, R-0 and MEC/TS/05/21/026, R-0 WITH AMENDMENTS SCOPE OF INSPECTION 

S. 
NO. 

STAGE CHARACTERISTICS  CATEGORY  METHOD OF 
CHECK 

QUANTUM 
OF 

CHECK 

REFERENCE 
DOCUMENTS 

ACCEPTANCE 
NORMS 

RECORD Vendor/ 
Sub 

Vendor 

TPI MECON  

Note:   

1. MAKE: As per Approved Make List in Tender Document or Approved PTR as per Tender conditions. 

2. All items shall be provided with EN 10204 Type 3.2 certificate.  

3. All inspection related documents shall be reviewed (Sign & Stamp) by the contractor. 

Legends: H – Hold (Offer for Witness & obtain clearance), W – Witness, R – Review, A – Approval, I – Information, IR – Issue Release Note, C – Certify, X – Submit, PO 
– Purchase Order, PR – Purchase Requisition, SR – Stress Relieving, MPI – Magnetic Particle Inspection, DI-Dye Penetrant Test, UT – Ultrasonic examination, TS – 
Technical Specification, WPS – Welding Procedure Specification, PQR – Procedure Qualification Record, WQT – Welder Qualification Test. 

All the NDT / Leak Testing / Heat Treatment / Special manufacturing procedures have to be specially approved or only previously approved procedures have to be used. 
In case of conflict between purchase specification, contract documents and ITP more stringent conditions shall be applicable. The document describes generally the 
requirements pertaining to all types of Flanges. Requirements specific to the item are only applicable. 
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QUALITY ASSURANCE PLAN  
FOR  

FITTINGS 
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QAP NO.: MEC/WINO/05/21/M/001/S026/QAP/B 

 
Page 2 of 4 

  

       

APPLICABLE CODES AND SPECIFICATIONS: MEC/TS/05/21/025, R-0 and MEC/TS/05/21/026, R-0 WITH AMENDMENTS SCOPE OF INSPECTION 

S. 
NO. 

STAGE COMPONENT CHARACTERI-
STICS 

METHOD 
OF 

CHECK 

QUANTUM 
OF 

CHECK 

REFERENCE 
DOCUMENTS 

ACCEPTANCE 
NORMS 

RECORD Vendor/ 
Sub 

Vendor 

TPI MECON  

1.  Material FITTINGS Fully killed 
steel 

MTC 100% PO & Std. 
Spec. 

PO QAP & Std. 
Spec. 

MTC P R R 

2.  Inspection FITTINGS          

i) Visual 
Inspection  

FITTINGS Visual Imp. Visual 
Internal & 
External 
Surface 

100% PO & Std. 
Spec. 

PO QAP & Std. 
Spec. 

Inspection 
Report 

P W R 

ii) NDT FITTINGS Soundness of 
Tee & Butt 

Welds 

UT, RT & 
MPI 

100% PO & Std. 
Spec. 

PO QAP & Std. 
Spec. 

Inspection 
Report 

P W & 
Evaluation 

of RT 
Films  

R 

iii) NDT FITTINGS Forgings WET MPI 100% PO & Std. 
Spec. 

To comply with 
MSS-SP-53 

Inspection 
Report 

P W  R 

iv) NDT FITTINGS End 
Laminations 

UT for 
Distance 
of 25 mm 
on ends. 

100% PO & Std. 
Spec. 

Any lamination 
than 6.35 mm 
not accepted 

Inspection 
Report 

P W  R 

v) Testing 
Destructive 

FITTINGS Properties of 
Mech. / 

Chemical & 
Impact Test 

Chemical 
by Spectro 
and other 
test as per 
ASTM A - 

370 

As per 
Heat / Lot 

PO & Spec. MSS-SP-75 IMP Lab 
Report 

P W  R 

Page 237 of 644



 
 
 
 
 

 
MECON Limited 

(A Govt. of India Enterprise)  

 
QUALITY ASSURANCE PLAN 

FOR 
FITTINGS  

 
PROJECT:  
 
ITEM: PIPE FITTINGS 
 
QAP NO.: MEC/WINO/05/21/M/001/S026/QAP/B 

 
Page 3 of 4 

  

       

APPLICABLE CODES AND SPECIFICATIONS: MEC/TS/05/21/025, R-0 and MEC/TS/05/21/026, R-0 WITH AMENDMENTS SCOPE OF INSPECTION 

S. 
NO. 

STAGE COMPONENT CHARACTERI-
STICS 

METHOD 
OF 

CHECK 

QUANTUM 
OF 

CHECK 

REFERENCE 
DOCUMENTS 

ACCEPTANCE 
NORMS 

RECORD Vendor/ 
Sub 

Vendor 

TPI MECON  

3.  Final 
Inspection 

FITTINGS Visual & 
Dimensional 

- As per lot PO & Spec. PO & Spec. Inspection 
Report 

P W W/R 

4.  Marking FITTINGS Identification 
manufacturer’s 
Name, nominal 
diameter end 

thickness malts 
& Tag No. 

By 
painting 

100% PO & Spec. - - P W W/R 

5.  Certification 
& Release 

Notes 

FITTINGS Inspection 
Release Note 

as per EN 
10204 Type 

3.2 

Verification 
of PO 

Spec. & 
QAP  

100% As per Tender 
Doc. / Material 
Specification / 

STD  

As per Tender 
Doc. / Material 
Specification / 
MECON Std 

Release 
Note  

R IR IR 

6.  Shipping  FITTINGS Verification of 
surface coating 

/ type of 
packing 

- - As per Tender 
Doc. / Material 
Specification / 

STD  

As per Tender 
Doc. / Material 
Specification / 
MECON Std 

Shipping 
documents  

P R R 
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APPLICABLE CODES AND SPECIFICATIONS: MEC/TS/05/21/025, R-0 and MEC/TS/05/21/026, R-0 WITH AMENDMENTS SCOPE OF INSPECTION 

S. 
NO. 

STAGE COMPONENT CHARACTERI-
STICS 

METHOD 
OF 

CHECK 

QUANTUM 
OF 

CHECK 

REFERENCE 
DOCUMENTS 

ACCEPTANCE 
NORMS 

RECORD Vendor/ 
Sub 

Vendor 

TPI MECON  

Note:   

1. MAKE: As per Approved Make List in Tender Document or Approved PTR as per Tender conditions. 

2. All items shall be provided with EN 10204 Type 3.2 certificate.  

3. All inspection related documents shall be reviewed (Sign & Stamp) by the Contractor. 

Legends: H – Hold (Offer for Witness & obtain clearance), W – Witness, R – Review, A – Approval, I – Information, IR – Issue Release Note, C – Certify, X – Submit, 
PO – Purchase Order, PR – Purchase Requisition, N-Normalizing, N&T – Normalizing & Tempering, SA – Solution annealing, N & SR – Normalizing & Stress 
relieving. 

All the NDT / Leak Testing / Heat Treatment / Special manufacturing procedures have to be specially approved or only previously approved procedures have to be 
used. In case of conflict between purchase specification, contract documents and ITP more stringent conditions shall be applicable. The document describes 
generally the requirements pertaining to all types of Fittings. Requirements specific to the item are only applicable. 
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INSPECTION AND TEST PLAN 
 

FOR 
STANDARD SPECIFICATION NO. 

                                                            ASSORTED PIPES                        MEC/TS/05/62/59A 

Page 1 of 3 
 

 
ITP No. : 05/21/012E/001 

 
 
 
 
 
 

INSPECTION AND TEST PLAN  
 

FOR 
 

ASSORTED PIPES  
(FOR METERING SKID) 

 
 
 

 

      

      

      

1 31.05.2024 ISSUED FOR IMPLEMENTATION Sachin Kumar Sachin Singhal Anil Kumar 

Rev. 
No. 

Date Purpose Prepared  Checked by Approved by 
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INSPECTION AND TEST PLAN 
 

FOR 
STANDARD SPECIFICATION NO. 

                                                            ASSORTED PIPES                        MEC/TS/05/62/59A 

Page 2 of 3 
 

 
ITP No. : 05/21/012E/001 

 

SL.NO. STAGE COMPONENT CHARACTERISTICS 
METHOD OF 

CHECK 
QUANTUM 
OF CHECK 

REFERENCE 
DOCUMENTS 

ACCEPTANCE 
NORMS 

RECORD 

SCOPE OF INSPECTION 

Manufacturer TPIA Client/Mecon 

1.0 
Raw material 
inspection 

Plate/Sheet/ 
Strip 

(i)Chemical    
Composition: CE 

  Testing 
One sample 
per heat 

Relevant Code 
&  
Technical  
Specification 

As per code &  
Technical  
Specification 

Mill test 
Certificate/ 
report 

H R R 

(ii)Mechanical 
properties 
YS,UTS,EL 

Testing 
One sample 
per heat 

Relevant Code 
&  
Technical  
Specification 

As per code &  
Technical  
Specification 

Inspection 
report 

H R R 

2.0 
Manufacturing, 
welding 
(HFW & SAW) 

Pipe 

Welding Speed, 
Current, Voltage, 
Frequency, Offset, 
Height of Flash & Trim 

Record of 
Parameter 

100% by 
Vendor 

Relevant Code 
&  
Technical  
Specification 

Approved WPS 
Internal 
report 

P R R 

3.0 Product Testing           

3.1 Destructive Testing Pipe 
Mechanical Properties 

Tensile, Flattening, 
Reverse Bend, 
Hardness, Impact 
& Macro 

One sample 
per heat 

Relevant Code 
&  
Technical  
Specification 

As per code &  
Technical  
Specification 

Lab 
Report 

W W W 

Chemical Properties 
Chemical 
Composition 

3.2 
Non Destructive 
Testing 

Pipe 
Surface & Internal 
Inspection 

UT/RT or as per 
code & 
specification 

100% by 
Vendor 

Relevant Code 
& Technical  
Specification 

As per code &  
Technical  
Specification 

Inspection 
Report/ 
Internal 
Record 

W R R 
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INSPECTION AND TEST PLAN 
 

FOR 
STANDARD SPECIFICATION NO. 

                                                            ASSORTED PIPES                        MEC/TS/05/62/59A 

Page 3 of 3 
 

 
ITP No. : 05/21/012E/001 

 

SL.NO. STAGE COMPONENT CHARACTERISTICS 
METHOD OF 

CHECK 
QUANTUM 
OF CHECK 

REFERENCE 
DOCUMENTS 

ACCEPTANCE 
NORMS 

RECORD 
SCOPE OF INSPECTION 

Manufacturer TPIA Client/Mecon 

3.3 
Heat Treatment 
(As Applicable) 

Pipe 

Stress Relieving, 
Normalizing, 
Tempering, Solution 
Annealing etc. 

Temperature 
Recording 

Each Pipe 
Relevant Code & 
Technical  
Specification 

Relevant Code &  
Technical  
Specification 

HT Chart P R R 

4.0 Hydrostatic test Pipe No leak Visual Each Pipe 
Relevant Code & 
Technical  
Specification 

As per code &  
Technical  
Specification 

Inspection 
Report, 
Hydraulic 
Graph 

W W RW 

5.0 Final inspection Pipe 

Straightness, Outer 
Diameter (Pipe Body, 
Pipe Ends), Out of 
Roundness,  Thickness, 
Length, Surface 
Lamination, Root Face, 
Bevel Angle 

Visual, 
dimensional 

100%  by 
vendor 

Relevant Code & 
Technical  
Specification 

As per code &  
Technical  
Specification 

Inspection 
Report 

W W RW 

6.0 
Galvanizing 
(If Applicable) 

Pipe 
Integrity of Galvanized 
Coating 

--- Each Pipe 
Relevant Code & 
Technical  

Specification 

As per code &  
Technical  

Specification 

Inspection 
Report 

P R R 

 Legends/Notes:  

. W-witness, R-Review, RW- Minimum 10% witness and 100% Review ,   

 
NOTE: Hydrostatic test for the pipes can be allowed to be conducted along with the Skid assembly instead of hydrostatic testing at the pie manufacturer/supplier works. 
In that case, hydrostatic test of pipes shall be witnessed at the time of hydrotesting of metering skid assembly only. 
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FORM NO. 11.20(4.4)F-09 REV-0

CONTRACTOR PROJECT :

ORDER NO. & DATE BID DOCUMENT NO. : 

SUB-CONTRACTOR ITEM NAME : CARTRIDGE FILTER

ORDER NO. & DATE

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

1. QAP shall be submitted for each of the equipment separately with break up Code Description Code Code Description Code DOCUMENTS:
of assembly/sub-assembly & part/component or for group of equipment 1. Visual 18. Amplitude Test 34. Internal Inspection Report D1. Approved GA drawings

having same specification. 2. Dimensional 19. Sponge Test by Contractor D2. Information and other 

2. Use numerical codes as indicated for extent of inspection & tests and 3. Fitment & Alignment 20. Dust/ Water Ingress Test 35. Hardness Test reference drg/ stamped

submission of test certificates & documents. Additional codes & description 4. Physical Test (Sample) 21. Friction Factor Test 36. Spark Test for Lining drgs released for mfg.

for extent of inspection & tests may be added as applicable for the plant 5. Chemical Test (Sample) 22. Adhesion Test 37. Calibration D3. Relevant catalogues

and equipment 6. Ultrasonic Test 23. Performance Test/Characteristic 38. Safety Device Test D4. Bill of matl./Item no./

3. Separate identification number with quantity for equipment shall be 7. Magnetic Particle Test (MPI) Curve 39. Ease of Maintenance Identification 

indicated wherever equipment having same specifications belonging 8. Radiography Test 24. No Load/ Free Running Test 40. Fire Test (Type Test) D5. Matchmarks details

to different facilities are grouped together. 9. Dye Penetration Test 25. Load/ Overload Test 41. Charpy V-Notch Test D6. Line/ Layout diagram

4. Weight in kilograms must be indicated under Column-5 for each item.  10. Metallographic  Exam. 26. Measurement of Speeds 42. Operational Torque Test D7. Approved erection

Estimated weights may be indicated wherever actual weights are not 11. Welder’s Qualification & 27. Accoustical Test 43. ENP (Electroless Nickel Plating) procedures

available. Weld Procedure Test 28. Geometrical Accuracy Execution D8. Unpriced sub P.O. with 

12. Approval of Test and Repair 29. Repeatability and Positioning 44. Painting specification and amend-

Procedure Accuracy 45. Anti-Static Test ments, if any

ABBREVIATIONS USED : KEY TO SYMBOLS : 13. Heat Treatment 30. Proving Test 46. Hydrostatic Double Block & D9. Calibration Certificate of

CONTR : CONTRACTOR *     : MFR/ CONTRACTOR - AS APPLICABLE 14. Pressure Test 31. Surface Preparation Bleed Test all measuring instruments

MFR : MANUFACTURER **   : TEST TO BE PERFORMED, IF APPLICABLE 15. Leakage Test 32. Manufacturer's Test Certificates 47. Functional Test and gauges

H : HOLD 16. Balancing for bought-out items 48. Pneumatic Double Block & D10. X-Ray Reports

R : REVIEW 17. Vibration Test 33. IBR/ Other Statutory agencies Bleed Test

W : WITNESS compliance certificate

P : PERFORM

Test Certificates & REMARKS/

Sl. Identification Quantity Unit Expected Documents to be SAMPLING PLAN

No. No. No./M Weight Schedule of submitted to MECON

- (As per MR) (Kg) Final Inspn.

1 3 4 5 7 9 10 14

1,2,3,4 P 1,2,3,4 W - 1,2,3 P 1,2,3 W 1,2,3 R 1,2,3,4,5,6,8,9,11,12

- - - 5,6,35,41 P 5,6,35,41 W - 9,14 P 9,14,44 W 9,14,44 R 13,14,31,32,34,35

11,12 P 11,12 R 8,13 P 8,13 R 8,13 R 41,44,D9

31,32,44 P 31,32 R 31,32 R

QAP NO.  REV

For MECON (Stamp & Signature) For CONTRACTOR/ SUB-CONTRACTOR 0

(Stamp & Signature) SHEET 1 OF 1

* To be field by party as per index above & approved by MECON

12 Butt welding to be 

radiographed 100% 

ASME SEC-VIII,DIV-1

ASME SEC-IX

Description

6

Manufacturer's Raw Material and In-Process

Stage InspectionName and Address

MECON

Acceptance Criteria

Standards/ IS/ BS/

ASME/ Norms and

Documents

15

D1,D2 &

Final Inspection/ Test by

specifications)

2

CARTRIDGE FILTER/SCRUBBER

Q U A L I T Y   A S S U R A N C E   P L A N
F O R

STRUCTURAL AND MECHANICAL
EQUIPMENT

EQUIPMENT DETAILS INSPECTION AND TESTS

SPEC. NO.:  MEC/TS/05/62/017, REV-01 & MEC/TS/05/62/019, REV-0

MFR MECON

11

Description (with equipment

heading, place of use and brief

13

 TPI

8

TPIMFR
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FORM NO. 11.20(4.4)F-09 REV-0

CONTRACTOR PROJECT : 

ORDER NO. & DATE BID DOCUMENT NO. : 

SUB-CONTRACTOR ITEM NAME : PRESSURE SAFETY VALVE/CREEP RELIEF VALVE

ORDER NO. & DATE

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

1. QAP shall be submitted for each of the equipment separately with break up Code Description Code Code Description Code DOCUMENTS:
of assembly/sub-assembly & part/component or for group of equipment 1. Visual 18. Amplitude Test 34. Internal Inspection Report D1. Approved GA drawings

having same specification. 2. Dimensional 19. Sponge Test by Contractor D2. Information and other 

2. Use numerical codes as indicated for extent of inspection & tests and 3. Fitment & Alignment 20. Dust/ Water Ingress Test 35. Hardness Test reference drg/ stamped

submission of test certificates & documents. Additional codes & description 4. Physical Test (Sample) 21. Friction Factor Test 36. Spark Test for Lining drgs released for mfg.

for extent of inspection & tests may be added as applicable for the plant 5. Chemical Test (Sample) 22. Adhesion Test 37. Calibration D3. Relevant catalogues

and equipment 6. Ultrasonic Test 23. Performance Test/Characteristic 38. Safety Device Test D4. Bill of matl./Item no./

3. Separate identification number with quantity for equipment shall be 7. Magnetic Particle Test (MPI) Curve 39. Ease of Maintenance Identification 

indicated wherever equipment having same specifications belonging 8. Radiography Test 24. No Load/ Free Running Test 40. Fire Test (Type Test) D5. Matchmarks details

to different facilities are grouped together. 9. Dye Penetration Test 25. Load/ Overload Test 41. Charpy V-Notch Test D6. Line/ Layout diagram

4. Weight in kilograms must be indicated under Column-5 for each item.  10. Metallographic  Exam. 26. Measurement of Speeds 42. Operational Torque Test D7. Approved erection

Estimated weights may be indicated wherever actual weights are not 11. Welder’s Qualification & 27. Accoustical Test 43. ENP (Electroless Nickel Plating) procedures

available. Weld Procedure Test 28. Geometrical Accuracy Execution D8. Unpriced sub P.O. with 

12. Approval of Test and Repair 29. Repeatability and Positioning 44. Painting specification and amend-

Procedure Accuracy 45. Anti-Static Test ments, if any

ABBREVIATIONS USED : KEY TO SYMBOLS : 13. Heat Treatment 30. Proving Test 46. Hydrostatic Double Block & D9. Calibration Certificate of

CONTR : CONTRACTOR *     : MFR/ CONTRACTOR - AS APPLICABLE 14. Pressure Test 31. Surface Preparation Bleed Test all measuring instruments

MFR : MANUFACTURER **   : TEST TO BE PERFORMED, IF APPLICABLE 15. Leakage Test 32. Manufacturer's Test Certificates 47. Functional Test and gauges

H : HOLD 16. Balancing for bought-out items 48. Pneumatic Double Block & D10. X-Ray Reports

R : REVIEW 17. Vibration Test 33. IBR/ Other Statutory agencies Bleed Test

W : WITNESS compliance certificate

P : PERFORM

Test Certificates & REMARKS/

Sl. Identification Quantity Unit Expected Documents to be SAMPLING PLAN

No. No. No./M Weight Schedule of submitted to MECON

(Kg) Final Inspn. MECON

1 3 4 5 7 9 10 14 16

1,2,3 P 1,2,4 W - 1,2,3 P 1,2,3 W 1,2,3 R 1,2,3,4,5,8,14,15 47

- - - 4,5 P 5,41 W - 14,15 P 14,15 W 14,47 R 31,32,34,41,44,47 100%

8,41 P 8 R 31,32 P 44,47 W

44,47 P 31,32 R

QAP NO. REV

For MECON (Stamp & Signature) For CONTRACTOR/ SUB-CONTRACTOR 0

(Stamp & Signature) SHEET 1 OF 1

* To be field by party as per index above & approved by MECON

11

Description (with equipment

heading, place of use and brief

MECON

13

 TPI

8

 TPI

MFR

Q U A L I T Y   A S S U R A N C E   P L A N
F O R

STRUCTURAL AND MECHANICAL

EQUIPMENT

EQUIPMENT DETAILS INSPECTION AND TESTS

Final Inspection/ Test by

MFR

/CREEP RELIEF VALVE (CRV)

specifications)

2

PRESSURE SAFETY VALVE (PSV)

Acceptance Criteria

Standards/ IS/ BS/

ASME/ Norms and

Documents

15

D1,D3,D8,D10

Raw Material and In-Process

Stage InspectionName and Address

Description

6

Manufacturer's

SPEC. NO.:  MEC/TS/05/62/056, REV-01

ASME SEC-VIII,DIV-1

MECON TS

APPROVED DS

12
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CONTRACTOR   

QUALITY ASSURANCE PLAN 
FOR 

INSTRUMENTATION EQUIPMENT 

CLIENT      

 

ORDER NO. & DATE  PACKAGE NO. 030 

SUB-CONTRACTOR                    __ PACKAGE NAME 
METERING SKID  

ORDER NO. & DATE                    __ 
INSTRUCTIONS FOR FILLING UP : 

 

1. QAP shall be submitted for each of the 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 & tests may be added as applicable for the plant and 

equipment 

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 tonnes (T) must be indicated under column 5 for each item.  

Estimated weights may be indicated wherever actual weights are not available. 

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

 

Code    Description                          Code    Description                           Code    Description                          DOCUMENTS:                  

 

1. Marking, Tagging ,                    12. Routine test as per relevant IS    23.  Electrical/Conduit Entry  D1.  Approved GA drawings 

Unique Srl. No., Finish                     other standard                                   Connection check 

2. Dimensions                               12(a). Accessories check                   24.  Operational & functional   D2.  Approved single line/   

3. Fitment & Alignment                13.  Type test as per relevant IS/             check                                         schematic diagram  

4. Physical Test                                     other standard                            25.  Hydro Test                        D3.  Approved data sheet / Doc. 

5. Chemical Test                           14.  Impulse Test                               26.  Flame Proof Test                        

6. Ultrasonic Test                          15.  Hysteresis                                   27.  Threading                          D4.  Approved bill of materials 

7. Magnetic Particle Test (MPT)  16.  Accuracy                                     28. Process Connection            D5.  Unpriced P.O. copy 

8. Radiography Test                      17.  Enclosure Protection Test               Check                                  D6.   Calibration Certificate  

9. Surface Defect (DPT)                 18.  Calibration                                29. Indicator Operation                    of all measuring  

10. Measurement of IR Value         19.   Noise & Vibration                         Check                                            instruments  

        a)  Before HV Test                    20.   IP/Hazardous area/COC/          30. Communication with                

        b)  After HV Test                              Test/Calibr./Type Test Cert.           Field Communicator 

11. High Voltage test/Dielectric     21.   Over range protection               31. IR at amb. & at 500V DC 

test                                             22.   Repeatability                            32. N2 Test 

  11(a). Paint Test                                22(a) Impact Test                            33. Response Time test 

  34. Heat Treatment                            35. Hardness Test                           41. Charpy V-Notch Test 

  43.  ENP (Electroless Nickel Plating) 44. Pressure Test                          45. Fire Test (Type Test) 

46. Anti-Static Test 

11(b) Pneumatic Test for Internal seal & external tightness and functional test (as per EN 334 for PCV & 14382 for SDV) 

11(c) Pressure retaining parts              11(d) Plug/seat leakage test             11(e) Packing leakage test 

11(f) Functional Test                           11(g) Leak Test                                 11(h) Running Test 

11(i) Actuator stroking Time 

11(j) Acceptance Tests as per relevant IS/ other standard 

ABBREVIATIONS USED : 

 

CONTR        :      CONTRACTOR 

 

MFR             :       MANUFACTURER 

 

TPI             :       THIRD PARTY INSPECTION AGENCY (APPOINTED BY 

BIDDER) 

E Q U I P M E N T     D E T A I L S I N S P E C T I O N      A N D     T E S T S Test Certificates & 
documents to be 

submitted to 

MECON 

Acceptan
ce Criteria 

Standards 

/IS/ 

BS/ASM
E/ Norms 

and 

Document

s 

REMAR
KS/ 

SAMPLI

NG 

PLAN 

Sl. 

No

. 

Desciption 

Of item 

Indentificatuin 

No. 

 
  

Quantity Manufacturer’s 

Name and Address 

Expected schedule of 

Final Inspection 

Raw Material and inprocess stage inspection Final Inspection/Test by 

No/M T MFR TPI CLIENT / 
MECON 

MFR TPI CLIENT / 
MECON 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

01 

Pressure gauges / 

Temperature gauges 
/ Diff. Pressure 

gauges 

Refer P&ID, Tech. Spec. and Data 
Shts. *  Nos. - - - - - - - - - 

1,2,16,1

8,21,22,

20 

P 

1,2,16,1

8,21,22 
W 

1,2,16,18,
21,22,20 

R 
1,2,16,18,20,21,22,D

5,D6 

D3 

& Tech. 
Spec., EN 

837-1 

10% 
Witness 

20 R 

02 

Pressure 

Transmitter / Diff. 
Pressure 

Transmitter / 

Temperature 

Transmitter 

Refer P&ID, Tech. Spec. and Data 

Shts. *  Nos. - - - - - - - - - 

1,12(a),
23,28,16

,18,22,2

9,30,20 

P 

1,12(a),

23,28,1
6,18,22,

29,30 

W 
1,12(a),23
,28,16,18,

22,29,30,2

0 

R 
1,12(a),23,28,16,18,2

2,29,30,20,D5,D6 

D3 

& Tech. 
Spec. 

10% 

Witness 

20 R 

03 

Resistance Temp. 

Detector with 

Thermowell 

Refer P&ID, Tech. Spec. and Data 

Shts. *  Nos. - - - - - - - - - 

1,2,5,25,
16,32,18

,33,20,2

7,23 

P 

1,2, 

25,16,3

2,18,33,

27,23 

W 
1,2,5,25,1

6,32,18,33

,20,27,23 

R 
1,2,5,25,16,32,18,33,

20,27,23,D5,D6 

D3 & 

Tech. 

Spec. 

10% 

Witness 

5,20 R 

04 Flow Computers 
Refer P&ID, Tech. Spec. and Data 

Shts. 
*  No. - - - - - - - - - 

1,2,24,1

8,20 
P 

1,2,24,1

8 
W 

1,2,24,18,

20 
R 1,2,24,20,18,D5,D6 

D3 

& Tech. 
Spec., 

AGA-

3,5,7,8,9 

100% 

Witness 
20 R 
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05 Orifice flow Meter 
Refer P&ID, Tech. Spec. and Data 

Shts. 
*  No. - - - 

4,5,6,7,

8,9,34,
35,41 

P 

4,5,6,
7,8,9,

34,35

,41 

R 

4,5,6

,7,8,

9,34,
35,4

1 

R 

1,2,11(f)
,18,11(a

),25,11(

g),20,23 

P 

1,2,11(f)

,18,11(a
),25,11(

g),23 

W 
1,2,11(f),1
8,11(a),25

,11(g),20,

23 

R 

1,2,4,5,6,7,8,9,34,35,41

,11(f),18,11(a),25,11(g)
,20,23,D5,D6 

D3 & 
Tech. 

Spec., 

AGA-3 

100% 

Witness 

20 R 

06 
LEL Detection 

System 

Refer P&ID, Tech. Spec. and Data 

Shts. *  Nos. - - - - - - - - - 
1,2,18,2

0,24,23 
P 

1,2,18,2

4,23 
W 1,2,18,20,

24,23 
R 

1,2,18,20,24,23,D5,D

6 

D3 & 

Tech. 

Spec. 

10% 

Witness 
20 R 

07 

Gas 

Chromatograph, 
Water Dew Point 

Analyzer, 

Hydrocarbon Dew 

Point Analyzer 

Refer P&ID, Tech. Spec. and Data 

Shts. *  Nos. - - - - - - - - - 

1,2,12,1

3,20,24,
23 

P 

1,2,24,2

3 
W 

1,2,12,13,

20,24,23 
R 

1,2,12,13,20,24,23,D

5,D6 

D1,D2,D3
,D4 & 

Tech. 

Spec. 

100% 

Witness 
12,13,20 R 

08 Control Panel 
Refer P&ID, Tech. Spec. and Data 

Shts. *  Nos. - - - - - - - - - 

1,2,3,10,

11,11(a)

,12,13,2
4,20 

P 

1,2,3,10,

11,11(a)

,24 

W 
1,2,3,10,1
1,11(a),12

,13,24,20 

R 
1,2,3,10,11,11(a),12,

13,24,20,D5,D6 

D1,D2,D3

,D4 & 

Tech. 
Spec. 

100% 

Witness 
12,13,20 R 

09 Cables 
Refer P&ID, Tech. Spec. and Data 

Shts. *  Nos. - - - - - - - - - 

1,2,4,5,1

0,11,12,
13,11(j) 

P 

1,2,4,5,1

0,11,11(

j) 

W 1,2,4,5,10,

11,12,13,1
1(j) 

R 
1,2,4,5,10,11,12,13,1

1(j),D5,D6 

D3 & 

Tech. 

Spec., rel. 
IS / other 

std. 

10% 

Witness 
12,13 R 

 

 

Note :-  

1. This is Typical QAP. Bidder to prepare the QAP considering the tests / stds. (as applicable) & submit for review/approval. Review/Witness category & stage category will be finalized during approval. 

2. Test Certificates of Barrier, SDC, SS tube, fittings, Manifolds, GSM Modem, Laptop, Printer, Junction Boxes, Cable Glands, solar panel, batteries, charge controller, canopies, cable tray, earthing wire, etc. shall be 

reviewed by TPI. 

 

 

 

 

 

 

 

 

*Qty as per MR /PO and P& Id requirement. 

 

P : Perform, W : Witness, R : Review 

 

For MECON (Stamp & Signature)                                                                       for CONTRACTOR /SUB-CONTRACTOR 

                                                                                                                                                 (Stamp & Signature) 

 

 

QAP No.: MEC/05/E5/QAP - 030 

 R0 

 

 

  

Page 246 of 644



FORM NO. 11.20(4.4)F-09 REV-0

CONTRACTOR PROJECT : 

ORDER NO. & DATE PACKAGE NO. : 

SUB-CONTRACTOR PACKAGE NAME : 

ORDER NO. & DATE ITEM NAME : GAS POWERED ACTUATOR

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

1. QAP shall be submitted for each of the equipment separately with break up Code Description Code Code Description Code DOCUMENTS:
of assembly/sub-assembly & part/component or for group of equipment 1. Visual 18. Amplitude Test 34. Internal Inspection Report D1. Approved GA drawings
having same specification. 2. Dimensional 19. Sponge Test by Contractor D2. Information and other 

2. Use numerical codes as indicated for extent of inspection & tests and 3. Fitment & Alignment 20. Dust/ Water Ingress Test 35. Hardness Test reference drg/ stamped
submission of test certificates & documents. Additional codes & description 4. Physical Test (Sample) 21. Friction Factor Test 36. Spark Test for Lining drgs released for mfg.
for extent of inspection & tests may be added as applicable for the plant 5. Chemical Test (Sample) 22. Adhesion Test 37. Calibration D3. Relevant catalogues
and equipment 6. Ultrasonic Test 23. Performance Test/Characteristic 38. Safety Device Test D4. Bill of matl./Item no./

3. Separate identification number with quantity for equipment shall be 7. Magnetic Particle Test (MPI) Curve 39. Ease of Maintenance Identification 
indicated wherever equipment having same specifications belonging 8. Radiography Test 24. No Load/ Free Running Test 40. Fire Test (Type Test) D5. Matchmarks details
to different facilities are grouped together. 9. Dye Penetration Test 25. Load/ Overload Test 41. Charpy V-Notch Test D6. Line/ Layout diagram

4. Weight in kilograms must be indicated under Column-5 for each item.  10. Metallographic  Exam. 26. Measurement of Speeds 42. Operational Torque Test D7. Approved erection
Estimated weights may be indicated wherever actual weights are not 11. Welder’s Qualification & 27. Accoustical Test 43. ENP (Electroless Nickel Plating) procedures
available. Weld Procedure Test 28. Geometrical Accuracy Execution D8. Unpriced sub P.O. with 

12. Approval of Test and Repair 29. Repeatability and Positioning 44. Painting specification and amend-
Procedure Accuracy 45. Anti-Static Test ments, if any

ABBREVIATIONS USED : KEY TO SYMBOLS : 13. Heat Treatment 30. Proving Test 46. Hydrostatic Double Block & D9. Calibration Certificate of
CONTR : CONTRACTOR *     : MFR/ CONTRACTOR - AS APPLICABLE 14. Pressure Test 31. Surface Preparation Bleed Test all measuring instruments

15. 47.

Description

Functional Test :
a) Electrical and pneumatic functional test.
b) Insulation Test of Electrical components.
c) Check of operating time control.
d) Check of limiting device operation.
e) No load test (DP=0) & load (DP max) Operations with 
the minimum required
feeding pressure.

Leakage Test 
a) Piston Seal
b) Pneumatic & Hydraulic 
Connection

Q U A L I T Y   A S S U R A N C E   P L A N
F O R

INSTRUMENTATION
EQUIPMENT

MFR : MANUFACTURER **   : TEST TO BE PERFORMED, IF APPLICABLE 32. Manufacturer's Test Certificates and gauges
H : HOLD 16. Balancing for bought-out items 48. Pneumatic Double Block & D10. X-Ray Reports

R : REVIEW 17. Vibration Test 33. IBR/ Other Statutory agencies Bleed Test
W : WITNESS compliance certificate
P : PERFORM

Test Certificates & REMARKS/
Sl. Identification Quantity Unit Expected Documents to be SAMPLING PLAN
No. No. No./M Weight Schedule of submitted to MECON

(As per MR) (Kg) Final Inspn.

1 3 4 5 7 9 10 14 16

5,6/7/8/9*
,14,15(a),

42,23 P

6/7/8/9*,
14,15(a),

42,23 W# -

1,2,3,15
(b),31,4

4,47 P
1,2,3,15(
b),44,47 W

1,2,3,15(
b),44,47 R 1,2,3,5,6,7,8,9,14,15(a),15(b),23

5 R 32,33 R 31,32,33 R 31,32,33 R 31,32,33,42,44,47
*Tests as applicable shall be carried out on hydraulic & pneumatic cylinder.
#Tests shall be witnessed for hydraulic & pneumatic  cylinder.

QAP NO.  MEC/05/E5/STD./QAP/AV REV
For MECON (Stamp & Signature) For CONTRACTOR/ SUB-CONTRACTOR 1

(Stamp & Signature) SHEET 1 OF 1

NOTE :- 
1. 3.2 Inspection Report shall be provided.
2. Test No. 47 shall also be carried out on valve+actuator assembly at valve manufacturer's works.
3. All the TC / internal test reports / statutory certificates shall be reviewed by TPI.

100%
(For prototype test - 

10%)

Name and Address
Raw Material and In-Process

Stage Inspection

Acceptance Criteria

MFR MECON MFR MECON

D2,D3,D4,D6, MECON TS

6

Manufacturer's

feeding pressure.
f) Manual Override functional test.
g) Verification of actuator regulated Pressure.
h) Actuated Valve Open/cliose at 10 kg/cm2(g) actuator 
regulated pressure & 10 kg/cm2(g) differential pressure 
across the valve (at valve manufacturer's works)

1211

Standards/ IS/ BS/
ASME/ Norms and

Documents

15

Final Inspection/ Test by
EQUIPMENT DETAILS INSPECTION AND TESTS

Description (with equipment
heading, place of use and brief

13

TPI

8

TPIspecifications)

2

-As per POGAS POWERED ACTUATOR
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FAT PROCEDURE / FAT MANUAL 
For 

METERING SKIDS 
(This is Typical FAT Procedure. Bidder to prepare & submit the Factory 

Acceptance Test Procedure for review / approval) 
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1.    PREFACE 

 

 Introduction: 

 

This document defines procedure for Factory acceptance Test (FAT) to be carried out for Metering 

Skid(s). The purpose of carrying out FAT is to check functionality of the entire natural Gas Skid with 
respect to agreed technical documents. 

 

NOTE: All the tests, inspection, checking, data-configuration etc shall be conducted as per FAT 

procedure by the vendor and the same shall be submitted to Mecon for review. The records / 

test reports/ calibration reports/ certificates, configuration sheet for flow computers and other 

relevant document should be prepared / obtained by the vendor and sent to Mecon for review. 

 
 Scope. 

 

The FAT will confirm the compliance of ORIFICE based Metering Skid with the project 
specifications. The purpose of FAT is to check the performance of each component as well as entire 

skid. Upon completion of the test described in the following procedures, the system will be 

considered to be ready to be dispatched to the site. All the physical & functional tests are described in 
the remaining sections. When each functional test has been completed, the TPIA will indicate 

acceptance of the tests by signing the test certificates. 

 

All the equipments / instruments/ items shall be installed (as far as possible) for demonstration during 
FAT. In case some of the items can not be erected/ installed during FAT, list of such item along with 

the reason for not installing the same shall be provided before start of FAT. FAT shall not be 

conducted before our approval of such list. In case difference in calculated values (calculated by 
different Instruments) is observed for any parameter, the list of such parameters along with values and 

suitable reason for such deviation to be submitted to us in advance for our review. In case deviation is 

observed in the parameter-values displayed by various components, the same shall be recorded and 
may result in to rejection of FAT. 

 

All connectivity/ its simulation mentioned elsewhere in tender (like Laptop, Printers, SCADA/RTU, 

ORIFICE, FC, GSM Modem, GC, etc) shall be established and demonstrated during FAT. Non-
compliance to any of these shall result in rejection of Metering skid 

 

 Reference Documents: 

 

Design Documents of Skid  

 

Document No. 

 

1  P & ID for Skid Drawing No. ------------------------ 

2  GA Drawing for Skid Drawing No. ------------------------------------ 
3  Base frame and Foundation Drawing No. ------------------------- 

4 Base frame Calculation Doc. No. ----------------------------------------------- 

5 Quality assurance plan - Mechanical Items Doc. No. ---------------------------------- 
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6 Quality assurance plan – Instrumentation Equipment Doc. No. --------------------- 

7 Material Test certificate, Radiography test report, Hydro-test certificate ___________ 

 
Datasheet / Drawing of Equipments: 

 

1. Upstream/ Downstream Flow straighteners – Drawing No.______________________ 

2. Pressure Transmitter – Data Sheet No.___________________________ 
3. Differential Pressure Transmitter- Data Sheet No.___________________________ 

4. RTD with Temperature Transmitter– Data Sheet No.__________________________ 

5. Pressure Gauge – Data sheet No.___________________________ 
6. Temperature Gauge – Date sheet No.___________________________ 

7. Flow Computer – Data Sheet No.___________________________ 

8. Pressure safety Valve – Data Sheet No.___________________________ 

9. Control Panel – Data Sheet No.___________________________ 
10. Ball Valves ---------- make - Drawing No.___________________________ 

11. Plug Valves - Drawing No.___________________________ 

12. Check Valves- Drawing No.___________________________ 
13. Cartridge Filter – Design data Doc. No.___________________________ 

14. Orifice Flow meter – Data sheet No.___________________________ 

15. Gas Chromatograph –Data sheet No.___________________________ 
 

 Orientation of Witnesses: 

 

All representatives shall be briefed on details/ description/ operating principles of the ORIFICE 
Metering Skid for this project before commencing the FAT. 

 

 Test Certificates: 

 

Upon completion of the tests mentioned in this document, Test Certificates should be filled with the 

results and signed / stamped by all the parties. 
 

 Action List: 

 

Any discrepancies noted during the functional tests shall be defined, recorded and summarized in 
the Action List Form. Once proper action has been taken on those points, this Action List shall be 

signed / stamped by Customer/ TPIA duly filled with the results. 

 
2.   VISUAL INSPECTION OF SKID. 

 

2.1 Skid Review: 

 

The Skid will be inspected for installation of all the components as per approved P & ID and 

approved G.A. Drawing. Dimensional Checking shall be done as per approved G.A. Drawing. Skid 

will also be inspected for correctness of installed Equipments/ instruments and approachability for 
maintenance. The Skid will be inspected for proper support with neoprene sheet / rubber pads / 

clamps for the major equipments/ Instruments and pipes / tubes.  
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2.2  Test Certificate for Visual Inspection: 

Upon completion of the visual inspection described in this section, the test certificate for Visual 

Inspection of skid should be dully filled and signed by both parties. 
 

3.  FACTORY ACCEPTANCE TEST: 

 

3.1     Hydrostatic Test (if not performed earlier) 

 

1. Complete skid shall be offered for hydrostatic test. 

2. Non Corrosive water shall be used for hydro testing at ambient temperature. 
3. During the hydro test, Flow meter & filter cartridges / elements shall not be installed with 

pipeline as internals will get damaged in contact with water. 

4. All valves shall be kept at open position. 

5. Either inlet or outlet pipe shall be closed with blind flange and the other side will be    
connected with water line (hose pipe) to fill up water in side the skid. 

6. After filling water, the skid shall be pressurized to 1.5 times design pressure. 

7. Maintain this pressure for six hours. 
8. Pressure should not exceed hoop stress of the line pipe at any given moment of time. 

9. No leakage is allowed through any joints and shell. 

10. Record pressure and temperature reading at 30 minutes interval. 
 

3.2      Pneumatic Test 

 

1. After completion of hydro-test, drain out water from the skids. 
2. Pass the air through the entire skid for some time to dry out the pipeline. 

3. Assemble the Flow meter and impulse tubes in pipe line. 

4. Keep all valves open and close either inlet or outlet side pipe with blind flange. 
5. Pressurize the entire skid by nitrogen up to max. operating pressure and hold for one hour. 

6. No leakage/ drop in pressure is allowed. 

7. Check the leakage using soap water. 
 

3.3  Functionality Test of Flow Computer 

 

1. Configuration check, parameter settings/ checking etc shall be carried out as per approved Data 
Sheet/ FDS.  

2. Volumetric flow rate, Mass flow rate by simulation of Flow meter signal using Function     

Generator/ any other equipment. Flow, Energy and Mass Totalizers, shall be also be checked. 
3. Line Temperature and pressure, Diff. Pressure etc. shall be checked by inputting respective 

analog signals. 

4. Interface data of flow computer with RTU – Measurement by Laptop. 

5. Visual checking of instrumentation cable connection including cable gland, cable tag nos., JB 
mounting installation, cable dressing etc. as per approved drawing, wiring diagram. 

6. Facility of entry of Atmospheric pressure and temperature by operator to be verified. 

7. Various Units of measurement (Pressure, flow rate, heating value, energy etc.) shall be checked 
as per approved documents. 

8. Simulation of Flow Computer output to SCADA by GSM Modem. 
9. GC data input to Flow computer from SCADA via GSM modem. 
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10. Proper entry of the Orifice flow meter error curve, K factors etc. 

11. Checking of Audit Trail facility in the flow computer and its printing. 

12. Modbus address details to be verified. 
13. Availability and functioning of USB ports with connecting cables for communication of various 

devices/Instruments/ Equipments (like GC, ORIFICE, RTU/ SCADA, Printers, Laptop etc) 

with flow computers.(Functioning of standalone Software for flow calculation verification to be 

checked.) 
 

3.4  Transmitter Test Procedure (Pressure, Differential Pressure, Temperature): 

 

Provide power supply to the transmitter and check the local indication, in FC, RTU/SCADA TB & 

output during the pneumatic test. Calibration report (from approved Lab) and Hart functionality to 

be checked  

  
3.5  Orifice Flow Meter : 
 

The Orifice Flow meter has been manufactured by ----------------- and is calibrated at -----------------

------------------- using Natural Gas as per approved data sheet. The calibration Certificates shall be 
submitted for review during FAT. Insulation of metering system and Environmental enclosure for 

custody metering equipments shall be checked visually during FAT.  

 

3.6  Control Panel : 
1. Check the complete functional test as per loop diagram / Data sheet. 

2. Hot stand by functionality of Power supply in control panel to be checked. 

3. Visual Check: Wiring diagram and marking 
4. Operation of Fan, Light and other items. 

5. Check the painting quality, cable identification mark, tags, cable dressing,  

6. Door alignment, locks and overall dimensions to be checked. 
7. IS ground and panel ground shall be independent and to be checked. 

8. Check the availability of spare items & space. 

 

3.7  Gas Chromatograph: 
 

1. GC controller/ display unit and interface unit Installation in control panel shall be checked as 

per approved data Sheet/ FDS.  

2. Parameter settings/ software loading checking, default values etc shall be carried out for GC 
controller/ remote configurator as per approved data Sheet/ FDS.  

3. Probes, Tools for insertion/ removal in pipe shall be also be checked. 

4. Field Analyser unit with stand shall be also be checked as per Data sheet. 
5. Calibration Gas cylinders, carrier gas cylinders, self acting pressure regulator for Cylinders 

(calibration gas/ carrier gas) shall be checked. 

6. Report for composition of calibration gas shall comply to the specifications. 

7. Shed for Analyser, Cable for remote configurator/ controller etc shall also be checked. 
8. Communication between GC and Laptop shall also be checked and GC data simulation to be 

checked. 

9. Simulation of GC data input to Flow computer, Metering supervisory system and RTU/ 

SCADA via GSM modem. 
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10. Availability and functionality checking of communication with flow computers, Laptop, 

Metering supervisory system, RTU/ SCADA, Printer 

11. GC Calibration shall be performed and chromatogram for 3 consecutive runs shall be recorded 
as base for future. Also heating value as displayed by GC and as calculated by FC shall be 

checked for exact matching and shall comply to GPA 2145 / 2172. 

12. Modbus address details to be verified. 

 
 

3.8  LEL Detection system: 

 

1. Installation and Simulation of LEL monitor/ controller to be checked. 

2. Installation & functioning of LEL Detectors to be checked. 

3. LEL calibration gas cylinder, Regulator, portable LEL detectors etc. to be verified.  

4. Verification of calibration report for Calibration mixture, CCOE certification for cylinders etc 
to be done. 

5. Signals in RTU to be verified. 

6. Modbus address details to be verified. 
 
3.9   Solar Panel: 

 

1. For each stream, check the functional test as per approved Document. 

2. No. of Batteries as per approved Battery sizing Calculation to be checked 

3. Output Voltage of each streams shall be recorded. 

4. Visual Check: Support for Solar Panel, Battery enclosure/ mounting, Cable, identification     
 

 

4.0  Spares: 

List to be prepared as per P.O. terms/ tender documents for all the mandatory spares, 

commissioning spares, cables, and materials required for erection. All the spares shall be verified 

by TPIA during FAT test. All spares shall be identified with proper tags. Foundation bolt and 
mating flanges shall be checked during FAT. 

 

5.0  Painting:  

 

As per Std. Specification (Specification For Shop & Field Painting - MEC/S/05/21/07, Rev-0) 

 

6.0  Documents Review: 

 

After completion of all tests, Documents like material test certificates, Radiography test, Hydro-

test, calibration/ test reports etc. for Ball valves/ Plug valves/ CRV/ NRV/ PSV/Filters, pipes, 

fittings, Tee/ elbow/ weld joints, shall be reviewed to check the compliance with the tender 
specifications and approved QAP for the equipments / instruments. All the documents shall be 

signed & stamped by TPI & bidder. 

 

7.0   Annexure to FAT Manual: 

 

Apart from FAT procedure, FAT Manual shall have Annexure which shall include the following: 
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a) List of all the loose items with details to be provided by vendor (like Mandatory Spares, 

commissioning spares, Consumables, Parts of metering skids, Parts of GC analyzer and 
shed, Parts of Control panel, mating flanges, Gaskets, materials required for installation of 

skid, Hand held communicators, portable LEL detector, Calibration gas, Printers with its 

accessories, laptop with its accessories, Connecting and power cable for laptop/ Printers/ 

peripherals, Earthing strips, Cable Trays, cable glands, plugs, blind flanges, lugs, ferrules, 
earthing Cables, Mounting Accessories, any other hardware required for establishing 

various connectivity mentioned elsewhere, Software etc.) to be enclosed as Annexure in the 

FAT Manual for our review/ approval. The items mentioned in the list (Annexure) shall be 
demonstrated during FAT.  

 

b) List of all the reports (like calibration reports for various Instruments, test reports for all the 

equipments, CCOE certificates etc.), with details like Report no., date, description etc shall 
also be prepared as Annexure of FAT manual. The same shall also be reviewed during FAT 

 

Any discrepancy observed during FAT shall be recorded/ noted in the Action list. Issue of 

Inspection Release note/ Dispatch clearance shall be subject to compliance of all the FAT 

Check-list points/ Action list & submission of TPI release note for the complete skid. 
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TEST CERTIFICATE 

 

VISUAL INSEPCTION 

 

 

Project            :  -------------------------------------------------- 

 
Client  :  ----------------------------------------------------------- 

 

P.O. No :  ------------------   Dtd. ----------------------- 

  

 

 

Sr. No    POINT INSPECTED     RESULTS FOUND OK 

 

1   Skid checked as per P & ID and GA Drawing    YES / NO 
2.  Process parameter in Name Plate     YES / NO 

3   Lifting hook        YES / NO 

4   Copper jumper for all flanges      YES / NO 

5   Earthing Connection at base frame     YES / NO 
6   Insulation for Metering system      YES / NO 

7   Instrumentation cable connection, cable dressing, cable tray covers and  

JB mounting installation etc. as per wiring diagram.   YES / NO 
8   Identification Tags for cable and all Instruments    YES / NO 

9   Painting colour of pipe line (golden Yellow)    YES / NO 

10   Spares as per P.O. requirement      YES / NO 
11   Foundation bolt and Matting flanges     YES / NO 

12.   Support for all the equipments/ Instruments, Pipe, tubes, Trays YES / NO 

13.   Adequacy of  O&M Platform and approachability  YES / NO 

14.   Canopy to all transmitters             YES / NO 
15.   Operating handles on all valves     YES / NO 

 

 

 

 

 

 

 

 

_____________________         _____________________     _____________________ 

Company Representative         TPIA     Client /Mecon Representative 

 

 

 

Date: 
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TEST CERTIFICATE 

 

HYDROTEST OF SKID 

 

Project            :  -------------------------------------------------- 

 
Client  :  ----------------------------------------------------------- 

 

P.O. No :  ------------------   Dtd. ----------------------- 

  

Test Pressure :   
 

 

Test Media :  Non Corrosive Water 
Duration :  6 Hours 

 

Sr. No. TIME Pressure 

1   

2   

3   

4   

5   

6   

7   

8   

 

 
POINT INSPECTED          RESULT FOUND OK 

 

a)  Leak test at flange joints and other connections   YES / NO 

                           

 

 

 

 

_____________________         _____________________      _________________________ 

Company Representative         TPIA                  Client /Mecon Representative 

 

 

 

Date: 
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TEST CERTIFICATE 

 

 

PNEUMATIC TEST OF SKID 

 

Project            :  -------------------------------------------------- 

 
Client  :  ----------------------------------------------------------- 

 

P.O. No :  ------------------   Dtd. ----------------------- 

  

 

 
 

Test Pressure :  Max. Operating Pressure 

Test Media :  Nitrogen Gas 
Duration :  60 minutes 

 

 

 
POINT INSPECTED          RESULT FOUND OK 

 

Leak test at flange joints and other connections     YES / NO 

 

 

 

 

 

 

 

 

 

 

_____________________         _____________________      _________________________ 

Company Representative         TPIA                  Client /Mecon Representative 

 

 

 

Date: 
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TEST CERTIFICATE 

 

 

DIMENSIONAL INSPECTION 

 

 

Project            :  -------------------------------------------------- 

 
Client  :  ----------------------------------------------------------- 

 

P.O. No :  ------------------   Dtd. ----------------------- 

  

 
  

Sr. No    Parameters Requirement             Result Found  

 

 

1.   Base Frame Dimension As per approved 

Foundation drawing        YES / NO 

2.   Height of inlet pipe from base in mm ________    YES / NO 
3.   Height of Outlet pipe from base in mm ___________   YES / NO 

4.   Upstream flow straightener Length in mm ___________   YES / NO 

5.   Down stream flow straightener Length in mm  ___________  YES / NO 
6.  Location of Thermowell as per AGA 3         YES / NO 

7.   Cable and trays from Metering system to control room ____meters YES / NO 

8.   Painting thickness of pipe line as per approved  
Specifications        YES / NO 

9.   Dimension of Control Panel as per Approved Drawing    YES / NO 

 

 

 

 

 

 

 

 

_____________________         _____________________      _________________________ 

Company Representative         TPIA                  Client /Mecon Representative 

 

 

 

Date: 
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FAT CHECK LIST 

 

FIELD TARNSMITTERS 

 

Project            :  -------------------------------------------------- 

 
Client  :  ----------------------------------------------------------- 

 

P.O. No :  ------------------   Dtd. ----------------------- 

  

 

 

 

SR. No. 

 

ITEM DESCRIPTION LOCAL, PANEL & RTU 

INDICATION CHECKED 

REMARKS 

 

1. Inlet Pressure Transmitter Ο Accepted          Ο Rejected  

2. Inlet Temp. Transmitter Ο Accepted          Ο Rejected  

3. Diff Pressure Transmitter- Filter 1 Ο Accepted          Ο Rejected  

3. Diff Pressure Transmitter- Filter 2 Ο Accepted          Ο Rejected  

4. Metering Pressure Transmitter Stream1 Ο Accepted          Ο Rejected  

5. Metering Pressure Transmitter Stream2 Ο Accepted          Ο Rejected  

6. 
Metering Temperature Transmitter –

Stream1 
Ο Accepted          Ο Rejected 

 

7. 
Metering Temperature Transmitter –

Stream 2 
Ο Accepted          Ο Rejected 

 

8. 
Functioning of HART communication 

of transmitters 
Ο Accepted          Ο Rejected 

 

 

 

 
 

 

_____________________         _____________________      _________________________ 

Company Representative         TPIA                  Client /Mecon Representative 

 

 

 

Date: 
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FAT CHECK LIST 

 

FLOW COMPUTER 

 

Project            :  -------------------------------------------------- 

 
Client  :  ----------------------------------------------------------- 

 

P.O. No :  ------------------   Dtd. ----------------------- 

  

 

Tag No.: Stream-1 

 

Inspection / Simulation done for CHECKED/ OBSERVED REMARKS 

Volumetric Flow rate (SCMH) Ο Accepted         Ο Rejected  

Totaliser ( SCM) Ο Accepted         Ο Rejected  

Mass Flow rate (kg/ hr) Ο Accepted         Ο Rejected  

Energy Flow rate (Kcal/ hr) Ο Accepted         Ο Rejected  

Pipe Line Temperature °C Ο Accepted         Ο Rejected  

Pipe Line Pressure Kg/Cm2g / Bar(g) Ο Accepted         Ο Rejected  

Atmospheric pressure entry at site condition Ο Accepted         Ο Rejected  

Base Pressure/ Base Temperature entry Ο Accepted         Ο Rejected  

Configuration check, parameter settings Ο Accepted         Ο Rejected  

PID controller Analog O/P check Ο Accepted         Ο Rejected  

Functioning of PID loop for FCV by simulation Ο Accepted         Ο Rejected  

Interface data of flow computer with 

RTU – Measurement by Laptop 
Ο Accepted         Ο Rejected  

Various Units of measurement 

( Flow rate, heating value, energy) 
Ο Accepted         Ο Rejected  

Flow computer o/p to SCADA  Ο Accepted         Ο Rejected  

GC data input to Flow computer from 

SCADA  
Ο Accepted         Ο Rejected  

K factors for meter error curves Ο Accepted         Ο Rejected  

Audit trail printout (to be attached) Ο Accepted         Ο Rejected  

Software for flow calculation verification Ο Accepted         Ο Rejected  

 

 

 

 

_____________________         _____________________      _________________________ 

Company Representative         TPIA                  Client /Mecon Representative 

 

 

Date 
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FAT CHECK LIST 

 

FLOW COMPUTER 

Project            :  -------------------------------------------------- 

 
Client  :  ----------------------------------------------------------- 

 

P.O. No :  ------------------   Dtd. ----------------------- 

  
 

Tag No.: Stream-2 

 

Inspection / Simulation done for CHECKED/ OBSERVED REMARKS 

Volumetric Flow rate (SCMH)  Ο Accepted         Ο Rejected  

Totaliser ( SCM) Ο Accepted         Ο Rejected  

Mass Flow rate (kg/ hr) Ο Accepted         Ο Rejected  

Energy Flow rate (Kcal/ hr) Ο Accepted         Ο Rejected  

Pipe Line Temperature °C Ο Accepted         Ο Rejected  

Pipe Line Pressure Kg/Cm2g / Bar(g) Ο Accepted         Ο Rejected  

Atmospheric pressure entry at site condition Ο Accepted         Ο Rejected  

Base Pressure/ Base Temperature entry Ο Accepted         Ο Rejected  

Configuration check, parameter settings Ο Accepted         Ο Rejected  

PID controller Analog O/P check Ο Accepted         Ο Rejected  

Functioning of PID loop for FCV by simulation Ο Accepted         Ο Rejected  

Interface data of flow computer with 
RTU – Measurement by Laptop 

Ο Accepted         Ο Rejected  

Various Units of measurement 
( Flow rate, heating value, energy) 

Ο Accepted         Ο Rejected  

Flow computer o/p to SCADA by GSM modem. Ο Accepted         Ο Rejected  

GC data input to Flow computer from 

SCADA by GSM modem. 

Ο Accepted         Ο Rejected  

K factors for meter error curves Ο Accepted         Ο Rejected  

Audit trail printout (to be attached) Ο Accepted         Ο Rejected  

Software for flow calculation verification Ο Accepted         Ο Rejected  

 
 

_____________________         _____________________      _________________________ 

Company Representative         TPIA                  Client /Mecon Representative 

 

 

Date: 
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TEST CERTIFICATE 

 

CONTROL PANEL 

 

Project            :  -------------------------------------------------- 

 
Client  :  ----------------------------------------------------------- 

 

P.O. No :  ------------------   Dtd. ----------------------- 

  

 

Type of Skid :   

 

POINT INSPECTED      OBSERVATION/ RESULT FOUND  

 

1)   Wiring connection as per approved wiring diagram     Yes / NO 

 

2)  Functional Check as per data sheet       Yes/ NO 

 

3)  Hot stand by functionality of Power supply, Modem               Yes/ NO 

 

4)  Door alignment         Yes/ NO 

 

5)  Dimensions / Drawings         Yes/ NO 

 

6)  Painting        Yes/ NO 
 

7)  Identification mark/ Tagging (Cable, Instruments)   Yes/ NO 

 

8)  Cable Dressing, Plugging of spare holes     Yes/ NO 
 

9)  Fan, Tube Light       Yes/ NO 

 
10)  Adequacy of Installed spares for future use      Yes/ NO 

      

 

Remarks (if any): 

 

 

 

_____________________         _____________________      _________________________ 

Company Representative         TPIA                  Client /Mecon Representative 

 

 

Date: 
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FAT CHECK LIST 

 
ORIFICE FLOW METER 

 

Project            :  -------------------------------------------------- 

 
Client  :  ----------------------------------------------------------- 

 

P.O. No :  ------------------   Dtd. ----------------------- 

  

 

Tag No.: Stream-1 
 

Inspection / Simulation done for CHECKED/ OBSERVED REMARKS 

Make/ Model/ for Flow meter  Ο Accepted         Ο Rejected  

Installation of Orifice Meter in skid Ο Accepted         Ο Rejected  

Calibration report Ο Accepted         Ο Rejected  

 

Tag No.: Stream- 2 
 

Inspection / Simulation done for CHECKED/ OBSERVED REMARKS 

Make/ Model/ for Flow meter  Ο Accepted         Ο Rejected  

Installation of Orifice Meter in skid Ο Accepted         Ο Rejected  

Calibration report Ο Accepted         Ο Rejected  

 
 

 

 

 
 

 

 
 

 

 
 

 

_____________________         _____________________      _________________________ 

Company Representative         TPIA                  Client /Mecon Representative 

 

 

 

Date: 
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FAT CHECK LIST 

GAS CHROMATOGRAPH 

 

Project            :  -------------------------------------------------- 

 
Client  :  ----------------------------------------------------------- 

 

P.O. No :  ------------------   Dtd. ----------------------- 

  
 

Inspection / Simulation done for CHECKED/ OBSERVED REMARKS 

MAKE/ Model of GC Ο Accepted  Ο Rejected  

GC controller/ remote configurator Installation in control 

panel 

Ο Accepted  Ο Rejected  

Parameter settings/ configuration/ application software 
loading, default values etc for GC controller/ remote 

configurator 

Ο Accepted  Ο Rejected  

Probes, Tools for insertion/ removal Ο Accepted  Ο Rejected  

Calibration Gas cylinders, carrier gas cylinders, self 

acting pressure regulator for Cylinders (calibration gas/ 

carrier gas) with stand, mounting arrangement 

Ο Accepted  Ο Rejected  

Field Analyser with Stand Ο Accepted  Ο Rejected  

Composition of calibration gases Ο Accepted  Ο Rejected  

Shed for Analyser, Cable for remote configurator/ 

controller, communication with various devices, 

instruments, equipments etc  

Ο Accepted  Ο Rejected  

Communication between GC and Laptop and GC data 

simulation  

Ο Accepted  Ο Rejected  

Simulation of GC data input to Flow computer, Metering 

supervisory system and RTU/ SCADA and via GSM 
modem   

Ο Accepted  Ο Rejected  

Functionality/ simulation of communication ports for 

communication with flow computers, Laptop, Metering 

supervisory system, RTU/ SCADA, Printers,  

Ο Accepted  Ο Rejected  

Interface of GC with RTU/ SCADA, Flow computers, 
LAPTOP, Printer, Metering supervisory system etc 

Ο Accepted  Ο Rejected  

Calibration methods, Various Units of measurement 

(heating value/ energy) 

Ο Accepted  Ο Rejected  

Communication with RTU/ SCADA   Ο Accepted  Ο Rejected  

GC data input to Flow computer through  

SCADA  

Ο Accepted  Ο Rejected  

Calibration run for GC Ο Accepted  Ο Rejected  

Chromatogram for 3 consecutive runs Ο Accepted  Ο Rejected  

 

_____________________         _____________________      _________________________ 

Company Representative         TPIA                  Client /Mecon Representative 
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TEST CERTIFICATE 

 

SOLAR PANEL 
 

Project            :  -------------------------------------------------- 

 
Client  :  ----------------------------------------------------------- 

 

P.O. No :  ------------------   Dtd. ----------------------- 

 

 

POINT INSPECTED      OBSERVATION/ RESULT FOUND  
 
1) Functional check of Solar panel in stream-1      Yes / NO 
 
2) Output Voltage ____________ VDC  in stream-1     Yes/ NO 
 
3) No. of ________(Ah)  Batteries per stream_________     Yes/ NO 
 
4) Functional check of Solar panel in stream-2       Yes / NO 
 
5) Output Voltage ____________ VDC  in stream-2      Yes/ NO 
 
6) Identification mark/ tagging         Yes/ NO 
 
7)  Adequacy of the Solar panel system mounting  
     arrangement, fittings, requires cable and other hardware     Yes/ NO 
         
 
 
 
 
 
 
Remarks (if any): 
 
 
 
_____________________         _____________________    _____________________ 
Company Representative         TPIA                  Client /Mecon Representative 
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ACTION LIST 

 

Project            :  -------------------------------------------------- 

 
Client  :  ----------------------------------------------------------- 

 

P.O. No :  ------------------   Dtd. ----------------------- 

  

 
 

Type of Skid : 

 

 

Sr. No.  

 

Description 

 

Action By 

 

1.   

2.   

3.   

4.   

5.   

6.   

7.   

8.   

9.   

10.   

11.   

12.   

 

 

 

 

 

_____________________         _____________________      _________________________ 

Company Representative         TPIA                  Client /Mecon Representative 

 

 

 

Date: 
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FAT CHECK LIST 

REVIEW OF DOCUMENTS 

 

 

Project            :  -------------------------------------------------- 

 
Client  :  ----------------------------------------------------------- 

 

P.O. No :  ------------------   Dtd. ----------------------- 

  

SR. 

No. 

DOCUMENTS REVIEWED CHECKED REMARKS 

 

1. Radiography Test for all items of skid (as per List 
prepared by vendor and attached as Annexure) 

Ο Accepted   Ο Rejected 
 

2. Dye Penetration Test for all items of skid (as per List 

prepared by vendor and attached as Annexure) 
Ο Accepted   Ο Rejected 

 

3. Test Certificate (for Filtration system, PSV, CRV, 
NRV, Flow profiler, Flow meter, Isolation Ball 

Valves, Plug valves, Flow computer, PT, DPT, PG, 

DPG, Thermo-well, RTD, LEL detection system, GC,  

Control panel, JBs, Pipe spools etc.) 

Ο Accepted   Ο Rejected 

 

3. Hydro test for all items of skid (as per List prepared 

by vendor and attached as Annexure) 
Ο Accepted   Ο Rejected 

 

4. Material test Report  for all items of skid (as per List 

prepared by vendor and attached as Annexure) 
Ο Accepted   Ο Rejected 

 

5. 

 

Certification as per 3.2 for all Pressure Equipments  

(as per List prepared by vendor and attached as 

Annexure) 

Ο Accepted   Ο Rejected 

 

6., Calibration Report for PT, DPT, TT, PSV, CRV, Flow 
Computer, GC, ORIFICE, LEL sensors, LEL 

detection system, Calibration Gas (for FC & LEL) 
Ο Accepted   Ο Rejected 

 

7. Welding Procedure Specification, Welder 
qualification. 

Ο Accepted   Ο Rejected 
 

8. Configuration Sheet for Flow computers, GC Ο Accepted   Ο Rejected  

 

9. 

Compliance Certification for Painting of skid 

including all items (Filtration system, Valves, PSVs, 
CRVs etc) and control panel 

Ο Accepted   Ο Rejected 

 

10. Material Correlation Chart & Welding Joints 

Correlation Chart 
Ο Accepted   Ο Rejected 

 

 

_____________________         _____________________         _____________________ 

Company Representative         TPIA                   Client /Mecon Representative 

 

Date: 
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 TECHNICAL SPECIFICATION 
 FOR  
 CARTRIDGE FILTER & ACCESSORIES 

(Dry Gas Filters) 
 

 
 
 SPECIFICATION NO. : MEC/TS/05/62/017, Rev-2 
 
 
 
 

 MECON LIMITED 
 DELHI - 110 092 
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 C O N T E N T S 
 
Sl.  Description           Page No. 
No. 
 
1.0  GENERAL         2 
 
2.0  SCOPE OF SUPPLY        2 
 
3.0  SCOPE OF SERVICES       2 
 
4.0  DESIGN         3 
 
5.0  TECHNICAL REQUIREMENTS      4 
 
6.0  INSPECTION AND TESTING      5 
 
7.0  PROTECTION AND PAINTING      6 
 
8.0  PACKAGING AND IDENTIFICATION     7 
 
9.0  SPARE PARTS        8 
 
10.0  INFORMATION/ DOCUMENTS/ DRAWINGS     8 
  TO BE SUBMITTED WITH THE OFFER 
 
11.0  INFORMATION/ DOCUMENTS/ DRAWINGS     9 
  TO BE SUBMITTED BY SUCCESSFUL VENDOR 
 
12.0  ORDER OF PRECEDENCE       10 
 
 
 
 

 

 

   

REVISION    PREPARED BY             CHECKED BY         APPROVED BY 
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1.0  GENERAL 
 
1.1  This specification outlines the minimum requirements under which the manufacturer shall 

design, manufacture, test and supply Cartridge Filter for separating solid contaminants 
from the gas stream. 

 
2.0  SCOPE OF SUPPLY 
 
2.1  The vendor's scope of supply shall be Cartridge Filter alongwith accessories complete in 

all respects as per data sheet enclosed.  The detailed scope of work is as follows : 
 
  The filters shall comprise of the following : 
 
  • Filter vessel alongwith necessary filtering cartridge. 
 
  • Necessary nozzles, companion flanges, blind flanges (with nuts, bolts, gaskets 

etc.) on the filter vessel as specified in the data sheets. 
 
  • Cartridge supporting arrangement inside the vessel. 
 
  • Quick opening closure for maintenance and filter element replacement. 
 
  • Instruments, viz. PSV as per Instrumentation inputs. 
 
  • Necessary supports for filter vessel. 
 
  • Cleats for platforms and ladders. 
 
  • Foundation bolts & base plate for embedding/ grouting into civil foundation. 
 
  • Documents clause 10, 11 & elsewhere in spec.  
 
  • Spare parts for two years normal operation. 
 
3.0  SCOPE OF SERVICES 
 
  • Engineering, design and manufacturing. 
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  • Procurement of raw materials etc. from sub-vendors. 
 
  • Preparation and submission of documentation for design approval by purchaser/ 

consultant. 
 
  • Inspection and testing as per T.S. 
 
  • Surface preparation, protective coating and painting as per T.S. 
 
  • Packaging for transportation to site and supply. 
 
4.0  DESIGN 
 
4.1  Following codes & standards (latest edition) shall be followed for design, manufacture, 

testing etc. of the equipment. 
 
  ASME Sec-VIII Div-1  : Boiler and Pressure Vessel Code 
 
  ASME Sec-IX   : Welding and Brazing Qualifications 
 
  ASME Sec-II & ASTM : Material Specifications 
 
  ANSI B16.5   : Pipe Flanges & Pipe Fittings 
 
  ANSI B16.1   : Forged Steel Fittings Socket Welded & Threaded 
 
  ASME B16.47   : Large Diameter Steel Flanges 
 
  ANSI B36.10   : Welding & Seamless Wrought Steel Pipe. 
 
4.2  For purpose of material selection national code of the country of origin shall also be 

acceptable provided the vendor specifically establishes, to the satisfaction of the 
purchaser, the equivalence or superiority of the proposed material with respect to those 
specified. 
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5.0  TECHNICAL REQUIREMENTS 
 
 
5.1  The cartridge shall be from approved make.  
 
5.2  Filter elements must withstand a pressure of 1.0 kg/cm2(g) without breaking or failure. 
 
5.3  At least 300mm space from bottom tangent line to be provided. 
 
5.4  Filtering efficiency shall be as per enclosed data sheet. 
 
5.5  Particle size shall be as indicated in the data sheets. 
 
5.6  The end closure to be high pressure quick release type interlock to open only when vessel 

is completely depressurised.  
 
5.7  Filter element should be suitable for specified mole% of CO2. 
 
5.8  Core of filter element shall be of SS material. 
 
5.9  A davit/ hinged arrangement shall be provided for the closure for convenient handling. 

The closure shall have perfect sealing arrangement to prevent leakage. 
 
5.10  The equipment shall be of the type as mentioned in the data sheets and shall meet the duty 

requirements and performance parameters as mentioned therein. 
 
5.11  Vendor shall submit calculations for sizing of the equipment together with all supporting 

documents/ catalogues/ nomographs etc. with the bid. The type, model and number of 
cartridge shall be selected based on allowable pressure drop and supplier's 
recommendation. The total internal cross sectional area of mounted cartridge shall not be 
less than inlet nozzle area for inlet size upto 150 NB. The calculation for the selected 
number of cartridge shall be furnished, alongwith the bid. 
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5.12  Suitable baffle plates shall be provided in the vessels for proper fluid flow distribution. 

Vessel diameter shall be minimum twice the diameter of inlet nozzle. All internal nuts 
and bolts shall be of stainless steel irrespective of material of construction of vessel. 

 
5.13  All nozzles/ pipes on the vessel shall be of seamless construction. All nozzle less than or 

equal to 50 NB size shall be provided with 2 Nos., 6mm thick stiffeners at 90 degress to 
each other. All nozzles above 80 NB size, shall be provided with reinforcement pads. 

 
5.14  All flanges shall be WNRF except DPT connection which is to be socket welded. 
 
5.15  Dimensions of flanges including shell flanges, blind head cover flanges, nozzle flanges 

and blind flanges shall be as per ANSI B16.5. Larger flanges shall be as per ANSI 
B16.47. 

 
5.16  Pressure parts joined by butt welds shall be with full penetration welds. Where both sides 

welding is not accessible, root run by tungsten inert gas process or backing strip, shall be 
used to ensure full penetration. Backing strip if used, shall be removed after welding. 

 
5.17  Vessels shall be post weld heat treated, whenever it is required due to service requirement 

or due to code requirements. Vessels shall be post weld heat treated as a complete unit 
and no welding shall be permitted after the post weld heat treatment is completed. 

 
5.18  For vessels in stainless steel construction, lower allowable stress values shall be 

considered as per ASME Code for their design. 
 
5.19  Filter vessel shall be provided with lifting and earthing lugs. Fire proofing and insulation 

supports shall be provided if indicated in data sheet. 
 

6.0  INSPECTION AND TESTING 
 
6.1 Equipment shall be subjected to stage wise expediting, inspection and testing at vendor's/ 

sub-vendor's works by purchaser/ its authorised inspection agency. Vendor shall submit 
Quality Assurance (QA) procedures before commencement of fabrication. Approved QA 
procedures shall form the basis for equipment inspection. 
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6.2  Testing at vendor's works shall include but not limited to the following: 
 
  • Non destructive tests such as radiography, dye penetration tests. 
  • Hydrostatic test at 150% of design pressure for the vessel. 
  • Any other tests as per data sheets/ standards/ codes. 
 
6.3  Any or all the tests, at purchaser's option, shall be witnessed by purchaser/ its authorised 

inspection agency. However, such inspection shall be regarded as check-up and in no way 
absolve the vendor of this responsibility. 

 
6.4  Extent of radiography shall be 100%. 
 

7.0  PROTECTION AND PAINTING 
 
7.1  All exposed carbon steel parts to be painted shall be thoroughly cleaned from inside and 

outside to remove scale, rust, dirt and other foreign materials by wire brushing and sand 
blasting as applicable. Minimum acceptable standard in case of power tool cleaning shall 
be St. 3 and incase of blast cleaning shall be Sa 2½ as per Swedish Standard SIS 
0055900. 

 
7.2  Non-ferrous materials, austenitic stainless steels, plastic or plastic coated materials, 

insulated surfaces of equipment and pre-painted items shall not be painted. 
 
7.3  Stainless steel surfaces both inside and outside shall be pickled and passivated. 
 
7.4  Machined and bearing surfaces shall be protected with varnish or thick coat of grease. 
 
7.5  Depending on the environment, following primer and finish coats shall be applied. 
 
  Environment  Description 
 
 i) Normal Industrial Surface   : Sa 2½ 
     Preparation 
 
 Primer  : 2 coats of Redoxide zinc chromate each 25 

microns (min.) thick. 
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     Finish Coat : 2 coats of synthetic enamel, each 25 microns 
(min.) thick. 

 
 ii) Corrosive Industrial Surface   : Sa 2½ 
     Preparation 
 
     Primer  : 2 coats of Epoxy zinc chromate each 35 

microns (min.) thick. 
 
     Finish Coat : 2 coats of Epoxy high build paint each 100 

microns (min.) thick. 
 
 iii) Coastal and Marine Surface   : Sa 2½ 
     Preparation 
 
     Primer  : 2 coats of high build Chlorinated Rubber zinc 

phosphate, each 50 microns (min.) thick. 
 
     Finish  : 2 coats of chlorinated rubber paint, each 35 

microns (min.) thick. 
 
 iv) All Environment Surface    : Sa 2½ 

  (temp. 80-400°C) Preparation 
 
     Finish  : 2 coats of heat resistant aluminium paint 

suitable for specified temp. each 20 μ thick. 
(All values refer to dry film thickness). 

 
7.6  The colour of finish coat shall be intimated to vendor after placement of order. 
 

8.0  PACKAGING AND IDENTIFICATION 
 
8.1  All packaging shall be done in such a manner as to reduce the volume. The equipment 

shall be dismantled into major components suitable for shipment and shall be properly 
packed to provide adequate protection during shipment. All assemblies shall be properly 
match marked for site erection. 
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8.2  Attachments, spares parts of the equipment and small items shall be packed separately in 

wooden-cases. Each item shall be appropriately tagged with identification of main 
equipment, its denomination and reference number of the respective assembly drawing. 

 
8.3  Detailed packing list in water-proof envelope shall be inserted in the package together 

with equipment. 
 
8.4  Each equipment shall have an identification plate giving salient equipment data, make, 

year of manufacture, equipment number, name of manufacturer etc. 
 

9.0  SPARE PARTS 
 
9.1  Vendor shall submit his recommended list of spare parts for two years with recommended 

quantities and operation of the equipment. Proper coding and referencing of spare parts 
shall be done so that later identification with appropriate equipment will be facilitated. 

 
9.2  Recommended spares and their quantities should take into account related factors of 

equipment reliability, effect of equipment downtime upon production or safety, parts and 
availability of vendor's service facilities around proposed location of equipment. 

 
9.3  Vendor shall also submit a list of recommended commissioning spares with quantities. 
 

10.0  INFORMATIONS/ DOCUMENTS/ DRAWINGS TO BE 
SUBMITTED WITH THE OFFER 

 
  Contractor shall submit with the offer four copies each of the following: 
 
10.1  Manufacturer's complete descriptive and illustrative catalogue/ literature. 
 
10.2  The completion schedule activity wise. 
 
10.3  In case of failure to submit the documents listed above, the offer may be rejected. 
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11.0  INFORMATION/ DOCUMENTS/ DRAWINGS TO BE SUBMITTED 
BY SUCCESSFUL VENDOR 

 
  Successful vendor shall submit six copies unless noted otherwise, each of the following : 
 
11.1  Inspection & test reports for all mandatory tests as per the applicable code. Test reports 

for any supplementary tests, in nicely bound volumes. 
 
11.2  Material test certificates (physical) property, chemical composition, make, heat treatment 

report etc.) as applicable for items in nicely bound volumes. 
 
11.3  Statutory test certificates, as applicable. 
 
11.4  Filled in QAP for Owner's/ Consultants approval. These QAP's shall be submitted in four 

copies. 
 
11.5  WPS & PQR, as required. 
 
11.6  Within two(2) weeks of placement of order, the detailed fabrication drawings alongwith 

mechanical design calculations for Owner's/ Consultants approval. These drawings shall 
be submitted in four copies. 

 
11.7  Detailed completion schedule activity wise, within one week of placement of order. 
 
11.8  Weekly & fortnightly progress reports for all activities including procurement. 
 
11.9  Purchase orders of bought out items soon after placement of order. 
 
11.10  Manufacturer's drawings for bought out items, in 4 copies, for Owner's/ Consultant 

approval within 4 weeks. 
 
11.11  Manufacturer related information for design of civil foundation & other matching items 

within 6 weeks of LOI. 
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11.12  All approved drawings/ documents as well as inspection and test reports for Owner's/ 
Consultants reference/ record in nicely category wise bound volumes separately. 

 
  Note: All drawings, instructions, catalogues, etc. shall be in English language and all 

dimensions shall be metric units. 
 

12.0  ORDER OF PRECEDENCE 
 
  The following order of precedence shall govern in interpretation of various requirements 

and data : 
 
  • Data Sheets 
  • This Specification 
  • Codes & Standards 
  • Vendors Standards 
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1.0  GENERAL 
 
1.1  This specification outlines the minimum requirements under which the manufacturer 

shall design, manufacture, test and supply Scrubbers alongwith accessories including 
pressure safety valve, level gauges for separating entrained liquid & solid contaminants 
from the gas stream. 

 
1.2  Order of Precedence 
 
  The following order of precedence shall govern in interpretation of various requirement 

and data.  
 
  • Data sheets. 
 
  • This specification. 
 
  • Codes & standards. 
 
  • Vendors standards. 
 
2.0  SCOPE OF SUPPLY 
 
2.1  The vendor's scope of supply shall be as per Data Sheet & Drawing enclosed.  The 

detailed scope of supply is as follows :- 
 
  • Scrubbers complete in all respect. 
 
  • Companion flanges with bolting and gaskets for all nozzles. 
 
  • Cover flanges for manholes, handholes and inspection openings etc. with bolting 

and gaskets. 
 
  • Test blind flanges in addition to companion flanges. 
 
  • All internals complete with supports and fasteners. 
 
  • Tower davits. 
 
  • Manhole davits. 
 
  • All external welded attachments like platforms and ladder cleats, insulation 

supports if any and pipe support cleats etc. 
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  • Lifting lugs/ erection lugs. 
 
  • Template for skirt supports of equipment; template shall be supplied within 2 

months from the date of Fax of Intent. 
 
  • Sight glasses and protector glasses. 
 
  • Cleats for earthing connections. 
 
  • Name plate with bracket. 
 
  • GA drawings for approval shall be submitted with in one month from FOI. 
 
  • Foundation/ Anchor/ Holding down bolts with nuts and washers.  Shall be 

supplied within one month from FOI. 
 
  • Support stool. 
 
  • Lapping tool with transportation ring etc. 
 
  • Welding/ wire rods for weld seal gaskets. 
 
  • Special tools/ tackles. 
 
  • Attachment for painter's trolley. 
 
  • Documents as called in "Vendor Data Requirement Sheet". 
 
  • Spare parts for two years normal operation. 
 
  • Pressure Safety Valve and Level Gauge complete in all respect. 
 

3.0  SCOPE OF SERVICES 
 
  • Engineering, design and manufacturing. 
 
  • Procurement of raw materials etc. from sub-vendors. 
 
  • Preparation and submission of documentation & GA drawings for design approval 

by purchaser/ consultant. 
 
  • QAP 
 
  • Inspection and testing as per T.S. 
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  • Surface preparation, protective coating and painting as per T.S. 
 
  • Packing for transportation to site and supply. 
 
4.0  DESIGN 
 
4.1  Complete design of equipment as per latest code of construction shall be the 

responsibility of the supplier. Strict compliance with the requirements of code/equipment 
specification, this specification and any other referred document shall be fully ensured. 

4.2  Following codes & standards (latest edition) shall be followed for design, manufacture, 
testing etc. of the equipment. 

 
  ASME Sec-VIII Div-1 : Boiler and Pressure Vessel Code 
 
  ASME Sec-IX  : Welding and Brazing Qualifications 
 
  ASME Sec-II & ASTM : Material Specifications 
 
  ANSI B16.5  : Pipe Flanges & Pipe Fittings 
 
  ANSI B16.11  : Forged Steel Fittings Socket Welded & Threaded 
 
  ASME B16.47  : Large Diameter Steel Flanges 
 
  ANSI B36.10  : Welding & Seamless Wrought Steel Pipe. 
 

4.3  Detailed design calculations for adequacy of strength of all individual parts shall be made 
and submitted to Purchaser/ Consultant for comments and approval. After receipt of 
approval from Purchaser/ Consultant the design of equipment shall be considered as 
final. Any change/ comment, made on design calculations to satisfy the requirements of 
Code/enquiry documents, without any commercial implications, shall have to be 
incorporated. For high alloy steel parts/components designed as per ASME Sec VIII Div.I 
lower allowable stresses shall be adopted, unless otherwise specified. After the approval 
of various documents subsequent deviations shall be discouraged. 

 
4.4  Any modification in design parameters as may be required by Purchaser/ Consultant 

after placement of order/ at any time shall have to be suitably incorporated. Commercial 
implications, if any, due to such changes shall be mutually discussed and settled. 

 
4.5  Wind and seismic analysis shall be in accordance with IS: 875 and IS: 1893 unless 

otherwise stated in specifications. 
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  Detailed vibration analysis for wind forces and seismic forces shall be submitted 

alongwith the design calculations. For the design consideration, wind forces shall be 
increased by 20% to cater for the effect of piping system, platforms and ladders etc. 

 
4.6  Design of supports and anchor/foundation bolts shall be the responsibility of the 

supplier. The type, number, location and any other information if furnished in the 
specification sheets shall be strictly adhered to. However, adequacy of the same must be 
checked by the supplier. In no case diameter of anchor bolts for skirt support shall be 
less than M 24 and for other M 16. 

 
4.7  Forces & moments coming on the nozzles shall be furnished after placement of order by 

Purchaser/ Consultant which shall be considered in the design by the supplier, without 
any commercial implication. Alternatively supplier shall indicate maximum permissible 
forces & moments for review and confirmation by Purchaser/ Consultant. 

 
4.8 Unless otherwise specified, removable internal parts shall be designed in units as large 

as can be installed through the nearest/upper manhole or opening, Demisters, may 
however, be installed through the nearest lower manhole or opening. 

 

  Trays, distributors, baffles and support beams shall be designed in such a way that 
deformation of the shell due to operating pressure and thermal expansion does not 
occur. 

 
  Bolts and nuts for fixing internals shall be 18/8 SS and minimum size of bolt shall be 

M10. 
 
4.9  Support for packing/internals shall be designed for the worst condition. In case of 

packing liquid hold-up of minimum 20% of packing volume shall be considered unless 
otherwise specified. 

 
4.10  Unless otherwise specified minimum corrosion allowance for CS and low alloy steel shall 

be 1.5 mm or as specified in data sheet. 
 
4.11  The lifting lugs shall be designed with a shock factor of 2. 
 
5.0  MATERIALS 
 
5.1  For purpose of material selection national code of the country of origin shall also be 

acceptable provided the vendor specifically establishes, to the satisfaction of the 
purchaser, the equivalence or superiority of the proposed material with respect to those 
specified. 
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5.2  All materials, whatsoever, required to complete the supplies shall be procured by the 

supplier and all such materials shall be covered with due identifiable material test 
certificates. 

 
5.3  Materials indicated in specification sheets are recommended for the required services 

conditions.  Supplier, however, may use better or equivalent material with prior approval 
of Purchaser/ Consultant.  Details of such materials must be indicated in the offer with 
proper reference. 

 
5.4  Unless otherwise specified all C.S. material used for pressure parts shall be fully killed. 
 
5.5  Unless otherwise specified copper or copper alloys shall not be used.  Steel conditions 

with copper content upto 0.35% maximum are acceptable. 
 
5.6  Materials for low temperature service shall be impact tested (Charpy) at the lowest 

design temperature in accordance with requirements of code/ specification. 
 
5.7  For coarse grained and high tensile materials in carbon steel (UTS > 45 kg/mm2) and 

low alloy steel, guarantee impact strength shall be ensured at a temperature 15°C below 
envisaged hydraulic test temperature as precaution against brittle fracture during 
hydraulic test. 

 
5.8  C.S. and low alloy steel exceeding thickness of 50mm shall be vacuum degassed except 

for plate ring flanges. 
 
5.9  For AISI 316 and 316L material, ferrite content for plates, pipes and tubes shall be 

maximum 0.6% and for forging maximum 1%. 
 
5.10  Intergranular corrosion test shall be carried out on all S.S. materials as per ASTM A 262 

practice C if specified.  The corrosion rate shall not exceed 0.6 mm/year. 
 
5.11  All plate material over 50mm thickness shall be ultrasonically tested both on surfaces 

and edges as per ASTM A 435. 
 
5.12  All forgings shall be ultrasonically tested as per ASTM A 388 for thickness greater than 

100 mm with the criteria shown in ASME VIII Div. 2 para AM-203-2.  In case any defect 
is found no repair by welding shall be allowed.  ANSI flanges, for equipment designed as 
per ASME SCE VIII Div. I need not be ultrasonically tested. 

 
5.13  For IS 2062 materials without mill test certificates check test, if called for by the 

inspector, shall be performed without any commercial implication. 
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6.0  TECHNICAL REQUIREMENTS 
 
6.1  The equipment shall be procured from a source possessing proven track record for 

trouble free and reliable operation. 
 
6.2  At least 300mm space from bottom tangent line to be provided unless otherwise stated. 
 

6.3  Scrubber efficiency shall be 98% minimum  
 
6.4  Particle size shall be as indicated in the data sheets. 
 
6.5  Internal should be suitable for specified mol% of CO2 and gas composition, as given in 

data sheets. 
 
6.6  Internal shall be of SS material. 
 
6.7  The equipment shall be of the type as mentioned in the data sheets and shall meet the 

duty requirements and performance parameters as mentioned therein. 
 
6.8  Vendor shall submit calculations for sizing of the equipment together with all supporting 

documents/ catalogues/ nomographs etc. with the bid. The type, model and number of 
cartridge/ cyclone shall be selected based on allowable pressure drop and supplier's 
recommendation. The total internal cross sectional area of cyclone shall not be less than 
inlet nozzle area for inlet size upto 150 NB. The calculation for the selected number of 
cyclone shall be furnished, alongwith the bid. 

 
6.9  Suitable baffle plates shall be provided in the vessels for proper fluid flow distribution. 

Vessel diameter shall be minimum twice the diameter of inlet nozzle. All internal nuts 
and bolts shall be of stainless steel irrespective of material of construction of vessel. 

 
6.10  All nozzles/ pipes on the vessel shall be of seamless construction. All nozzle less than or 

equal to 50 NB size shall be provided with 2 Nos., 6mm thick stiffeners at 90 degress to 
each other. All nozzles above 80 NB size, shall be provided with reinforcement pads. 

 
6.11  All flanges shall be WNRF. 
 
6.12  Dimensions of flanges including shell flanges, blind head cover flanges, nozzle flanges 

and blind flanges shall be as per ANSI B16.5. Larger flanges shall be as per ANSI 
B16.47. 

 
6.13  Pressure parts joined by butt welds shall be with full penetration welds. Where both 

sides welding is not accessible, root run by tungsten inert gas process or backing strip, 
shall be used to ensure full penetration. Backing strip if used, shall be removed after 
welding. 
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6.14  Vessels shall be post weld heat treated, whenever it is required due to service 

requirement or due to code requirements. Vessels shall be post weld heat treated as a 
complete unit and no welding shall be permitted after the post weld heat treatment is 
completed. 

 
6.15  For vessels in stainless steel construction, lower allowable stress values shall be 

considered as per ASME Code for their design. 
 
6.16  Vessel shall be provided with lifting and earthing lugs. Fire proofing and insulation 

supports shall be provided if indicated in data sheet. 
 
7.0  INSPECTION AND TESTING 
 
7.1  Equipment shall be subjected to stagewise expediting, inspection and testing at vendor's 

sub-vendor's works by purchaser/ its authorised inspection agency. Vendor shall submit 
Quality Assurance (QA) procedures before commencement of fabrication. Approved QA 
procedures shall form the basis for equipment inspection. 

7.2  Testing at vendor's works shall include but not limited to the following: 
 
  • Non destructive tests such as radiography, dye penetration tests. 
  • Hydrostatic test at 150% of design pressure for the vessel. 
  • Any other tests as per data sheets/ standards/ codes. 
 
7.3  All raw materials shall be inspected at source and test certificates to enable proper 

identification shall be submitted. 
 
7.4  All equipment shall be inspected during various stages of manufacture starting from 

identification of raw materials to completion.  The equipment shall be considered 
acceptable for despatch only after final certification for acceptance is issued by the 
inspector. 

 
7.5  Bought out items or items sub-contracted to other sub-suppliers shall also be inspected 

at the sub-supplier's works. 
 
7.6  Inspection by third party, if specified, shall be arranged by the supplier at free of cost.  It 

shall be responsibility of the supplier to make available to the inspector all the 
new/revised drawings, calculations and other enquiry documents. 

 

7.7  Inspection order on third party shall also include specific instructions for marking copies 
of all correspondence from inspecting authorities to purchaser/ consultant and reporting 
monthly progress of the order to purchaser/consultant Complete responsibility of getting 
approval of drawings/ calculations and documents from inspecting authority shall be that 
of the supplier. 
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7.8  In case of site fabricated/ assembled equipment same inspection agency shall be 

responsible for inspection, testing at site. 
 
7.9  In case of castable refractory, 3 Nos. slab of each size shall be cast at site before 

application and tested to meet the refractory specification in the presence of the 
inspector. 

 
7.10  Unless otherwise stated gaskets used during testing shall be same as specified for 

operating conditions.  After testing, gaskets used during testing shall be replaced by new 
gaskets. 

 
7.11  The following NDT requirements are mandatory in addition to the requirements of code/ 

specifications. 
 
  a) Ultrasonic Examinations 
 
   i) Butt weld in thickness ≥ 50mm as supplement to radiography. 
 
   ii) Full penetration welds of nozzle attachments on equipments shell/head of 

thickness ≥ 50mm as substitute to radiography.  
 
  b) Magnetic particle/ liquid penetrant examination 
 
   i) All edges of plates and openings in shell of C.S. having thickness 

over 50mm and low alloy steel/ S.S. having thickness over 25mm. 
 
   ii) Root-run and final layer of all butt welds. 
 
   iii) Fillet welds of 3½% nickel and S.S. 
 
  iv) Each layer of weld deposit in case of S.S. overlay. 
 
   v) Knuckle surface of dished ends/ toriconical Sections and pipe bends. 
 
   vi) Skirt to head joint. 
 
   vii) In case of heat treated equipment final examination as stated above for 

all weld surfaces shall be carried out after heat treatment. 
 
  c) Radiography 
 
   i) Radiography when called for shall be applicable to all pressure welds i.e. 

longitudinal and circumferentials. 
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   ii) When formed heads are made of welded plates/ petal construction all the 

weld seams prior to forming and after forming shall be fully 
radiographed. 

 
   iii) All the weld T joints shall be radiographed. 
 
   iv) Radiography examination of welds in Cr-Mo and Cr-Mo steel shall 

preferably be carried out after heat treatment.  If radopgrahy is carried 
out prior to heat treatment the welding and adjacent areas of base metal 
shall be examined by MP/DP examination after heat treatment. 

 
7.14  All completed equipment shall be tested hydrostatically as per the requirements of 

specification/ codes in presence of the inspecting authority.  Pneumatic test of 
completed equipment shall be carried out only when specially mentioned in the 
specification sheets.  Water used for testing of S.S. equipment shall not have a chloride 
content exceeding 30 ppm, C.S. 30 ppm. 

 
7.15  When required as per specifications/ code, strain gauge measurements shall be carried 

out on outside circumstance during hydraulic testing.  The results shall be plotted both 
during pressurising and depressurising and procedure of such strain measurements shall 
have prior approval of consultant. 

 

7.16  Any or all the tests, at purchaser's option, shall be witnessed by purchaser/ its 
authorised inspection agency. However, such inspection shall be regarded as check-up 
and in no way absolve the vendor of this responsibility. 

 
8.0  PROTECTION AND PAINTING 
 
8.1  All exposed carbon steel parts to be painted shall be thoroughly cleaned from inside and 

outside to remove scale, rust, dirt and other foreign materials by wire brushing and sand 
blasting as applicable. Minimum acceptable standard in case of power tool cleaning shall 
be St. 3 and incase of blast cleaning shall be Sa 2½ as per Swedish Standard SIS 
0055900. 

 
8.2  Non-ferrous materials, austenitic stainless steels, plastic or plastic coated materials, 

insulated surfaces of equipment and pre-painted items shall not be painted. 
 
8.3  Stainless steel surfaces both inside and outside shall be pickled and passivated. 
 
8.4  Machined and bearing surfaces shall be protected with varnish or thick coat of grease. 
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8.5  Depending on the environment, following primer and finish coats shall be applied. 
 
  Environment  Description 
 
 i) Normal Industrial Surface  : Sa 2½ 
     Preparation 
 
     Primer  : 2 coats of Redoxide zinc chromate each 

25 microns (min.) thick. 
 
     Finish Coat : 2 coats of synthetic enamel, each 25 

microns (min.) thick. 
 
 ii) Corrosive Industrial Surface  : Sa 2½ 
     Preparation 
 
 

     Primer  : 2 coats of Epoxy zinc chromate each 35 
microns (min.) thick. 

 
     Finish Coat : 2 coats of Epoxy high build paint each 100 

microns (min.) thick. 
 
 iii) Coastal and Marine Surface  : Sa 2½ 
     Preparation 
 
     Primer  : 2 coats of high build Chlorinated Rubber 

zinc phosphate, each 50 microns (min.) 
thick. 

 
     Finish  : 2 coats of chlorinated rubber paint, each 

35 microns (min.) thick. 
 
 iv) All Environment Surface  : Sa 2½ 
  (temp. 80-400°C) Preparation 
 
     Finish  : 2 coats of heat resistant aluminium paint 

suitable for specified temp. each 20 µ 
thick. (All values refer to dry film 
thickness). 
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8.6  The colour of finish coat shall be intimated to vendor after placement of order. 
 
9.0  PACKAGING AND IDENTIFICATION 
 
9.1  All packaging shall be done in such a manner as to reduce the volume. The equipment 

shall be dismantled into major components suitable for shipment and shall be properly 
packed to provide adequate protection during shipment. All assemblies shall be properly 
match marked for site erection. 

 
9.2  Attachments, spares parts of the equipment and small items shall be packed separately 

in wooden-cases. Each item shall be appropriately tagged with identification of main 
equipment, its denomination and reference number of the respective assembly drawing. 

 
9.3 Detailed packing list in water-proof envelope shall be inserted in the package together 

with equipment. 
 

9.4  Each equipment shall have an identification plate giving salient equipment data, make, 
year of manufacture, equipment number, name of manufacturer etc. 

 
10.0  SPARE PARTS 
 
10.1  Vendor shall submit his recommended list of spare parts with recommended quantities 

and itemised prices for first two years of operation of the equipment. Proper coding and 
referencing of spare parts shall be done so that later identification with appropriate 
equipment will be facilitated. 

 
10.2  Recommended spares and their quantities should take into account related factors of 

equipment reliability, effect of equipment downtime upon production or safety, cost of 
parts and availability of vendor's service facilities around proposed location of 
equipment. 

 
10.3  Vendor shall also submit a list of recommended commissioning spares with quantities 

and the itemised prices. 
 
11.0  INFORMATIONS/ DOCUMENTS/ DRAWINGS TO BE SUBMITTED WITH THE 

OFFER 
 
  Contractor shall submit with the offer four copies each of the following: 
 
11.1  Enclosed data sheet duly filled in. 
 
11.2  Manufacturer's complete descriptive and illustrative catalogue/ literature. 
 
11.3 The completion schedule activity wise. 
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11.4 Basic Design Calculation 
 
11.5  In case of failure to submit the documents listed above, the offer may be rejected. 
 
12.0  INFORMATION/ DOCUMENTS/ DRAWINGS TO BE SUBMITTED BY 

SUCCESSFUL VENDOR 
 
 Successful Contractor shall submit six copies unless noted otherwise, each of the 

following : 
 
12.1  Inspection & test reports for all mandatory tests as per the applicable code. Test reports 

for any supplementary tests, in nicely bound volumes. 
 
12.2  Material test certificates (physical) property, chemical composition, make, heat treatment 

report etc.) as applicable for items in nicely bound volumes. 
 
12.3  Statutory test certificates, as applicable. 
 
12.4  Filled in QAP for Owner's/ Consultants approval. These QAP's shall be submitted in four 

copies with in 15 days from LOI. 
 
12.5  WPS & PQR, as required. 
 
12.6  Within two(2) weeks of placement of order, the detailed fabrication drawings alongwith 

design calculations for Owner's/ Consultants approval. These drawings shall be 
submitted in four copies. 

 
12.7  Detailed completion schedule activity wise, (Bar Chart) within one week of placement of 

order. 
 
12.8  Weekly & fortnightly progress reports for all activities including procurement. 
 
12.9  Purchase orders of bought out items soon after placement of order. 
 
12.10  Manufacturer's drawings for bought out items, in 4 copies, for Owner's/ Consultant 

approval within 4 weeks. 
 
12.11  Manufacturer related information for design of civil foundation & other matching items 

within 6 weeks of LOI. 
 
12.12  All approved drawings/ documents as well as inspection and test reports for Owner's/ 

Consultants reference/ record in nicely category wise bound volumes separately. 
 
 Note: All drawings, instructions, catalogues, etc. shall be in English language and all 

dimensions shall be metric units. 
 

Page 296 of 644



Page 297 of 644



Page 298 of 644



Page 299 of 644



Page 300 of 644



Page 301 of 644



Page 302 of 644



Page 303 of 644



Page 304 of 644



Page 305 of 644



Page 306 of 644



Page 307 of 644



Page 308 of 644



Page 309 of 644



Page 310 of 644



Page 311 of 644



Page 312 of 644



Page 313 of 644



Page 314 of 644



Page 315 of 644



Page 316 of 644



  
 
  
 
 

 
 
 

SPECIFICATION 
FOR 

SEAMLESS FITTINGS & FLANGES 
[SIZE UPTO DN 400 mm (16”) NB] 

 
 
 
 
 
 
 

SPECIFICATION NO.: MEC/TS/05/21/025 
 
 
 
 
 
 
 
 
  

 
(OIL & GAS SBU) 
MECON LIMITED 
DELHI 110 092 

  
 

Edition : 1 

Page 317 of 644



STANDARD TECHNICAL SPECIFICATION  MECON LIMITED 
REGD. OFF: RANCHI 
834002  OIL & GAS SBU, DELHI 

 
 
 
 

  DOCUMENT NO. Page 1 of 1 

TITLE MEC/TS/05/21/025 REVISION : 0 

 

SEAMLESS FITTINGS & 
FLANGES [SIZE UPTO DN 400 

mm (16”) NB]  EDITION : 1 
 

 

 
C O N T E N T S 

 
 
SL.NO.  DESCRIPTION              
 
 
1.0  SCOPE 
 
2.0  REFERENCE DOCUMENTS 
 
3.0  MANUFACTURER’S QUALIFICATION  
 
4.0  MATERIALS 
 
5.0  DESIGN AND MANUFACTURE  
 
6.0  INSPECTION AND TESTS 
 
7.0  TEST CERTIFICATES 
 
8.0  PAINTING, MARKING AND SHIPMENT  
 
9.0  DOCUMENTATION  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

PREPARED BY: 

 

(Shalini Singh) 

CHECKED BY: 

 

(Sunil Kumar) 

APPROVED BY: 

 

(A.K. Johri) 

ISSUE DATE : 

 

Dec. 2008 

Page 318 of 644



STANDARD TECHNICAL SPECIFICATION  MECON LIMITED 
REGD. OFF: RANCHI 
834002  OIL & GAS SBU, DELHI 

 
 
 
 

  DOCUMENT NO. Page 1 of 5 

TITLE MEC/TS/05/21/025 REVISION : 0 

 

SEAMLESS FITTINGS & 
FLANGES [SIZE UPTO DN 400 

mm (16”) NB]  EDITION : 1 
 

 

1.0  SCOPE 
 

This specification covers the minimum requirements for the design, manufacture and 
supply of following carbon steel flanges and fittings of size upto DN 400 mm (16") to 
be installed in onshore pipeline systems handling non-sour hydrocarbons in liquid or 
gaseous phase including Liquefied Petroleum Gas (LPG) : 

 
- Flanges such as welding neck flanges, blind flanges, spectacle blinds, 

spacers and blinds etc.  
 
- Seamless fittings such as tees, elbows, reducers, caps, outlets etc. 

 
2.0  REFERENCE DOCUMENTS 
 
2.1  Reference has been made in this specification to the latest edition (edition enforce at 

the time of issue of enquiry) of the following Codes, Standards and Specifications : 
 

ASME B31.4  -  Pipeline Transportation Systems for Liquid 
Hydrocarbons and Other Liquids 

 
ASME B31.8  - Gas Transmission and Distribution Piping Systems 

 
ASME B16.5  -  Pipe Flanges and Flanged Fittings 

 
ASME B16.9  - Factory Made Wrought Steel Butt Welding Fittings 

 
ASME B 16.11 - Forged Steel Fittings, Socket Welding and Threaded 

 
ASME B 16.48 - Steel Line Blanks 

 
ASME Sec VIII - Boiler and Pressure Vessel Code - Rules for 

Construction of Pressure Vessels 
 

ASME Sec IX  - Boiler and Pressure Vessel Code - Welding and 
Brazing Qualifications 

 
ASTM A 370  - Standard Test Methods and Definitions for Mechanical 

Testing of Steel Products. 
 

MSS-SP-25  - Standard Marking System for Valves, Fittings, Flanges 
and Unions 
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MSS-SP-97  - Forged Carbon Steel Branch Outlet Fittings - Socket 
Welding, Threaded and Butt welding Ends. 

 
2.2  In case of conflict between the requirements of this specification and the 

requirements of above referred Codes and Standards, the requirements of this 
specification shall govern. 

 
3.0  MANUFACTURER'S QUALIFICATION  
 

Manufacturer who intends bidding for fittings must possess the records of a 
successful proof test, in accordance with the provisions of ASME B16.9 / MSS-SP-75 
as applicable.  

 
4.0  MATERIAL 
 
4.1  The Carbon Steel used in the manufacture of flanges and fittings shall be fully killed. 

Material for flanges and fittings shall comply with the material standard indicated in 
the Purchase Requisition. In addition, the material shall also meet the requirements 
specified hereinafter. 

 
4.2  Each heat of steel used for the manufacture of flanges and fittings shall have Carbon 

Equivalent (CE) not greater than 0.45 calculated from check analysis in accordance 
with the following formula: 

 
  Mn           Cr  +  Mo   + V               Ni   +  Cu 

CE  =   C     +  -------    +      ---------------------        +    --------------- 
     6             5         15 

 
  Carbon contents on check analysis shall not exceed 0.22%. 
 
4.3  For flanges and fittings specified to be used for Gas service or LPG service, Charpy 

V-notch test shall be conducted on each heat of steel. Unless specified otherwise, 
the Charpy V-notch test shall be conducted at 0°C in accordance with the impact test 
provisions of ASTM A 370 for flanges and fittings. 

 
The average absorbed impact energy values of three full-sized specimens shall be 
27 joules. The minimum impact energy value of any one specimen of the three 
specimens analysed as above, shall not be less than 22 Joules. 

 
When Low Temperature Carbon Steel (LTCS) materials are specified for flanges and 
fittings in Purchase Requisition, the Charpy V-notch test requirements of applicable 
material standard shall be complied with. 
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4.4  For flanges and fittings specified to be used for Gas service or LPG service, 

Hardness test shall be carried out in accordance with ASTM A 370. Hardness testing 
shall cover at least 10% per item, per size, per heat, per manufacturing method. A 
full thickness cross section shall be taken for this purpose and the maximum 
hardness shall not exceed 248 HV10. 

 
4.5  In case of RTJ (Ring Type Joint) flanges, the groove hardness shall be minimum 140 

BHN. Ring Joint flanges shall have octagonal section of Ring Joint. 
 
5.0  DESIGN AND MANUFACTURE 
 
5.1  Flanges such as weld neck flanges and blind flanges shall conform to the 

requirements of ASME B16.5. 
 
5.2  Spectacle blind and spacer & blind shall conform to the requirements of ASME B 

16.48. 
 
5.3  Fittings such as tees, elbows, reducers, etc. shall be seamless type and shall 

conform to ASME B16.9 for sizes DN 50 mm (2") to DN 400 mm (16") (both sizes 
included) and ASME B 16.11 for sizes below ON 50 mm (2"). 

 
5.4  Fittings such as weldolets, sockolets, nippolets, etc. shall be manufactured in 

accordance with MSS-SP-97. 
 
5.5  Type, face and face finish of flanges shall be as specified in Purchase Requisition. 
 
5.6  Flanges and fittings manufactured from bar stock are not acceptable. 
 
5.7  All butt weld ends shall be bevelled as per ASME B 16.5 / ASME B 16.9 / MSS-SP-

97 as applicable.  
 
5.8  Repair by welding on flanges and fittings is not permitted. 
 
5.9  Stub-in or pipe to pipe connection shall not be used  in the manufacture of tees.  

Tees shall be manufactured by forging or extrusion methods. The longitudinal weld 
seam shall be kept at 90° from the extrusion. Fittings shall not have any 
circumferential  joint . 
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6.0  INSPECTION AND TESTS 
 
6.1  The Manufacturer shall perform all inspections and tests as per the requirement of 

this specification and the relevant codes, prior to shipment at his works. Such 
inspections and tests shall be, not but limited to the following : 

 
a) All flanges and fittings shall be visually inspected. The internal and external surfaces 

of the flanges and fittings shall be free from any strikes, gauges and other 
detrimental defects. 

  
b) Dimensional checks shall be carried out on finished products as per ASME B16.5 for 

flanges, ASME B16.48 for spacers and blinds and ASME B16.9 / MSS-SP-97 as 
applicable for fittings and as per this specification. 

 
c) Chemical composition and mechanical properties shall be checked as per relevant 

material standards and this specification, for each heat of steel used. 
 

d) All finished wrought weld ends subject to welding in field, shall be 100% tested for 
lamination type defects by ultrasonic test. Any lamination larger then 6.35 mm shall 
not be acceptable. 

 
6.2  Purchaser's Inspector reserves the right to perform stage wise inspection and 

witness tests, as indicated in clause 6.1 of this specification at Manufacturer's Works 
prior to shipment. Manufacturer shall give reasonable notice' of time and shall 
provide, without charge, reasonable access and facilities required for inspection, to 
the Purchaser's Inspector. 

 
Inspection and tests performed / witnessed by Purchaser's Inspector shall in no way 
relieve the Manufacturer's obligation to perform the required inspection and tests. 

 
7.0  TEST CERTIFICATES 
 

Manufacturer shall furnish the following certificates: 
 

a) Test certificates relevant to the chemical analysis and mechanical properties 
of the materials used for manufacture of flanges and fittings as per relevant 
standards and this specification. 

 
b) Test Reports on non destructive testing. 

 
c) Certificates for each fitting stating that it is capable of withstanding without 

leakage a test pressure, which results in a hoop stress equivalent to 100 % of 
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the specified minimum yield strength for the pipe with which the fitting is to be 
attached without impairment of serviceability. 

 
8.0  PAINTING, MARKING AND SHIPMENT  
 
8.1  After all inspection and tests required have been carried out; all external surfaces 

shall be thoroughly cleaned to remove grease, dust and rust and shall be applied 
with standard mill coating for protection against corrosion during transit and storage. 
The coating shall be easily removable in the field. 

 
8.2  Ends of all fittings and weld neck flanges shall be suitably protected to avoid any 

damage during transit. Metallic or high impact plastic bevel protectors shall be 
provided for fittings and flanges. Flange face shall be suitably protected to avoid any 
damage during transit. 

 
8.3  All flanges and fittings shall be marked as per applicable dimension / manufacturing 

standard. 
  
9.0  DOCUMENTATION 
 

Documentation to be submitted by Manufacturer to Company is summarized below. 
Number of Copies (Hard copies / soft copies etc.) shall be as indicated in 
CONTRACT document / Material Requisition. 

 
9.1  At the time of bidding, Manufacturer shall submit the following documents: 
 
  a) Reference list of previous supplies of similar fittings of similar specification. 
  b) Clausewise list of deviations from this specification, if any. 
  c) Brief description of the manufacturing and quality control facilities at 

Manufacturer's works. 
  d) Manufacturer's qualification requirement as per clause 3.0 of this specification. 
  e) Quality Assurance Plan (QAP) enclosed with this tender duly signed, stamped 

and accepted. 
 
9.2  Prior to shipment, the Manufacturer shall submit test certificates as listed in clause 

7.0 of this specification. 
 
9.3  All documents shall be in English Language only.  
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1.0 SCOPE  
 

This specification covers the minimum requirements for the design, manufacture and 
supply of following items to be installed in pipeline system handling hydrocarbons in 
liquid or gaseous phase including Liquefied Petroleum Gas (LPG) :  

 
• Carbon Steel Welded Fittings 450 mm (18”) NB and above, such as tees, 

elbows, reducers, caps, outlets etc.  
 

• Carbon Steel Flanges 450mm (18”) NB and above, such as welding neck 
flanges, blind flanges, spectacle bind, spacers & blinds etc.  

 
This specification does not cover the above mentioned items which are to be 
installed in pipeline system handling sour hydrocarbons (liquid/ gas) service as 
defined in NACE Standard MR-01-75. 

 
2.0 REFERENCE DOCUMENTS 
 
2.1  Reference has been made in this specification to the latest edition (edition enforce at 

the time of issue of enquiry) of the following Codes, Standards and Specifications : 
 

ASME B31.4  -  Pipeline Transportation Systems for Liquid 
Hydrocarbons and Other Liquids 

 
ASME B31.8  - Gas Transmission and Distribution Piping Systems 

 
ASME B16.5  -  Pipe Flanges and Flanged Fittings 

 
ASME B16.9  - Factory Made Wrought Steel Butt Welding Fittings 

 
ASME B 16.11 - Forged Steel Fittings, Socket Welding and Threaded 

 
ASME B 16.48 - Steel Line Blanks 

 
ASME Sec VIII - Boiler and Pressure Vessel Code - Rules for 

Construction of Pressure Vessels 
 

ASME Sec IX  - Boiler and Pressure Vessel Code - Welding and 
Brazing Qualifications 

 
ASTM A 370  - Standard Test Methods and Definitions for Mechanical 

Testing of Steel Products. 
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MSS-SP-44  - Steel Pipeline Flanges 22” & 26” and above.  
 

MSS-SP-25  - Standard Marking System for Valves, Fittings, Flanges 
and Unions 

 
MSS-SP-97  - Forged Carbon Steel Branch Outlet Fittings - Socket 

Welding, Threaded and Butt welding Ends. 
 
2.2  In case of conflict between the requirements of this specification and the 

requirements of above referred Codes and Standards, the requirements of this 
specification shall govern. 

 
3.0 MANUFACTURER’S QUALIFICATION 
 

The design of fittings shall be established by mathematical analysis contained in 
ASME Sec. VIII/ ASME B31.3.  The design of fittings for which mathematical 
analysis is not available shall be established by proof testing.  These records shall be 
submitted at the time of bidding, qualifying the complete range of fittings offered.  
Manufacturer who intends bidding for fittings must posses the records of a 
successful proof test in accordance with the provisions of ASME B16.9 and/ or MSS-
SP-75.  These records shall be submitted at the time of bidding, qualifying the 
complete range of fittings offered.  Failure to submit such records at the time of 
bidding may become a cause of rejection of the offer. 
 

4.0 MATERIALS 
 
4.1  The steel used in the manufacture of fittings and flanges shall be fully killed carbon 

steel with a grain size of ASTM 7 or finer as defined in ASTM E112.  This 
requirement shall not apply to quenched and tempered fittings.  The basic material 
for fittings and flanges shall be as indicated in the Material Requisition. Additionally, 
the material shall also meet the requirements specified hereinafter. 

 
4.2  Each heat of steel used for the manufacture of fittings and flanges shall have carbon 

equivalent (CE) not greater than 0.45 calculated from check analysis in accordance 
with the following formula: 

 
Mn      Cr + Mo + V Ni + Cu 

CE =  C + --------- +      -------------------  +   ------------ 
            6     5     15 

 
4.3  Carbon contents on check analysis shall not exceed 0.22%. 
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4.4  For flanges and fittings specified to be used for Gas service or LPG service, Charpy 
V-notch test shall be conducted on each heat of steel. Unless specified otherwise, 
the Charpy V-notch test shall be conducted at 0°C in accordance with the impact test 
provisions of ASTM A 370 for flanges and MSS-SP-75 for all fittings. 

 
The average absorbed impact energy values of three full-sized specimens shall be 
27 joules. The minimum impact energy value of any one specimen of the three 
specimens analysed as above, shall not be less than 22 Joules. 

 
When Low Temperature Carbon Steel (LTCS) materials are specified in Material 
Requisition for flanges and fittings, the Charpy V-notch test requirements of 
applicable material standard shall be complied with. 
 

4.5  Hardness test shall be carried out as per ASTM A370 for each heat of steel used.  A 
full thickness cross-section shall be taken for this purpose and the maximum 
hardness of base metal, weld metal and heat affected zone shall not exceed 248 
HV10. Hardness testing shall cover at least 10% per item, per size, per heat, per 
manufacturing method.  

 
4.6  One transverse guided weld bend test shall be performed for each lot of welded 

fittings produced from the same heat in accordance with provisions of MSS-SP-75.  
The dimension “A” in guided bend test shall not exceed 4.0 times the nominal wall 
thickness and dimension “B” shall be equal to A+2t+3.2mm, where “t” is nominal wall 
thickness. 

 
4.7  One transverse weld tensile test shall be conducted on each heat/ lot of welded 

fittings in accordance with the requirements of MSS-SP-75. 
 
4.8  In case of RTJ (Ring Type Joint) flanges, the groove hardness shall be minimum 140 

BHN. Ring Joint flanges shall have octagonal section of Ring Joint. 
 
5.0 DESIGN AND MANUFACTURE 
 
5.1 Flanges such as weld neck flanges and blind flanges shall conform to the 

requirements of ASME B16.5 upto size DN 600mm (24”) excluding DN 550mm (22”), 
MSS-SP-44 for sizes DN 550mm (22”) and ASME B16.47 for sizes DN 650mm (26”) 
and above. 

 
5.2 Spectacle blind and Spacer & blind shall conform to the requirements of API 590 

upto sizes DN 600mm (24”).  For sizes above DN 650mm (26”) and above, 
Spectacle blind and Spacer & blind shall conform to Manufacturer’s standard. 
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5.3 Type, face and face finish of flanges shall be as specified in Material Requisition. 
 
5.4 Fittings such as tees, elbows and reducers shall be either welded or seamless type.  

All fittings shall comply with the requirements of MSS-SP-75. Fittings such as 
weldolets etc. shall be manufactured in accordance with MSS-SP-97.  

 
5.5 Tees shall be manufactured by forging or extrusion method.  Stub-in or pipe to pipe 

connection shall not be used in the manufacture of tees.  The longitudinal weld seam 
shall be kept at 90° from the extrusion.  Fittings shall not have any circumferential 
weld joint.  

 
5.6 All butt weld ends shall be bevelled as per ASME B16.5/ MSS-SP-44/ ASME B16.47 

as applicable for flanges and MSS-SP-75 / MSS-SP-97 as applicable for fittings. 
 
5.7 Inside weld projection for welded fitting shall not exceed 1.6 mm. The reinforcement 

of inside weld seam shall be removed for a distance of 100mm from each end of 
welded fittings. 

 
5.8 All welds shall be made by welders and welding procedures qualified in accordance 

with provisions of ASME Sec. IX.  The procedure qualification shall include impact 
test for weld/ heat affected zone, hardness test and guided bend test and shall meet 
the requirements of Clauses 4.4, 4.5 and 4.6 of this specification, respectively. 

 
5.9 Repair by welding on flanges and parent metal of fittings is not allowed.  Repair of 

weld seam by welding shall be carried out by welders and welding procedures duly 
qualified as per ASME Section IX and API 1104 and records for each repair shall be 
maintained.  Repair welding procedure qualification shall include all tests which are 
applicable for regular production welding procedure qualification. 

 
6.0 INSPECTION AND TESTS 
 
6.1 The Manufacturer shall perform all inspections and tests as per the requirement of 

this specification and the relevant codes, prior to shipment at his works.  Such 
inspections and tests shall be, but not limited to, the following : 

 
6.1.1  All fittings and flanges shall be visually inspected.  The internal and external surfaces 

of the fittings shall be free from any strikes, gouges, burrs and other detrimental 
defects. 

 
6.1.2 Dimensional checks shall be carried out on finished products as per ASME B16.5/ 

MSS-SP-44/ ASME B16.47 as applicable for flanges and ASME B16.9/ MSS-SP-75 / 
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MSS-SP-97 as applicable for fittings and as per this specification.  Fittings not 
covered in MSS-SP-75 shall be checked as per Manufacturer’s standard. 

 
6.1.3 Chemical composition and mechanical properties shall be checked as per relevant 

material standards and this specification, for each heat of steel used. 
 
6.1.4 The non-destructive inspection shall be carried out as given below : 
 

a) All butt and repair welds for welded fittings shall be examined 100% by 
radiography.  Acceptance limits shall be as per API 1104. 

 
b) When elbows of size > 18” NB are manufactured, the first elbow of each 

radius, diameter and wall thickness shall be ultrasonically checked for 
sufficient wall thickness in areas where a minimum wall thickness is to be 
expected.  This shall be followed by random inspection of one out of every 
three elbows of the same radius, diameter and wall thickness. 

 
c) All finished wrought weld ends shall be 100% tested for lamination type 

defects by ultrasonic test.  Any lamination larger than 6.35mm shall not be 
acceptable. 

 
d) Magnetic particle or liquid penetrant examination shall be performed on cold 

formed butt welding tees with extruded outlets, that are subjected to an 
extreme fiber elongation of greater than 5% shall be carried out as per the 
Supplementary Requirement SR3 of MSS-SP-75. 

 
e) Welds which cannot be inspected by radiographic methods shall be checked 

by ultrasonic or magnetic particle  methods.  Acceptance criteria shall be as 
per ASME Section VIII Appendix 12 and Appendix 6, respectively. 

 
6.2 Purchaser’s Inspector reserves the right to perform stagewise inspection and witness 

tests, as indicated in Clause 6.1 of this specification at Manufacturer’s Works prior to 
shipment.  Manufacturer shall give reasonable notice of time and shall provide, 
without charge, reasonable access and facilities required for inspection, to the 
Purchaser’s Inspector.  Inspection and tests performed/ witnessed by Purchaser’s 
Inspector shall in no way relieve the Manufacturer’s obligation to perform the 
required inspection and tests. 
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7.0 TEST CERTIFICATES 
 

Manufacturer shall furnish the following certificates : 
 
a) Test certificates relevant to the chemical and mechanical properties of the 

materials used for manufacture of flanges and fittings as per relevant 
standards and this specification. 

 
b) Test Reports on radiography, ultrasonic inspection and magnetic particle 

examination. 
 

c) Test reports of heat treatment carried out as per the specification. 
 

d) Welding procedures and welders’ qualification reports. 
 

e) Test certificates for each fitting stating that it is capable of withstanding 
without leakage a test pressure which results in a hoop stress equivalent to 
100% of the specified minimum yield strength for the pipe with which the 
fitting is to be attached without impairment of serviceability. 

 
8.0 PAINTING, MARKING AND SHIPMENT 
 
8.1 After all required inspection and tests have been carried out, all external surfaces 

shall be thoroughly cleaned to remove grease, dust & rust and shall be applied with 
standard mill coating for protection against corrosion during transit and storage.  The 
coating shall be easily removable in the field.  Manufacturer shall furnish the details 
of paint used at the time of bidding. 

 
8.2 Ends of all fittings and weld neck flanges shall be suitably protected to avoid any 

damage during transit.  Metallic or high impact plastic bevel protectors shall be 
provided for fittings and flanges.  Flange face shall be suitably protected to avoid any 
damage during transit. 

 
8.3 All fittings and flanges shall be marked as per applicable dimension / manufacturing 

standard.  
 
8.4 Package shall be marked legibly with suitable marking ink to indicate the following : 
 

a) Manufacturer’s Name 
b) Type of flange(s) and fittings(s) 
c) Nominal diameter, thickness and material grade 
d) Purchase order number and item serial number 
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9.0 DOCUMENTATION 
 
9.1  Manufacturer shall furnish at the time of bidding, the following documents: 
 

a) Reference list of similar supplies including all relevant details, viz. Project, 
Year, Client, Location, Size and Service. 

 
b) Record of successful qualification test of fittings in compliance with the 

requirement of this specification. 
 

c) Brief description of the manufacturing, heat treatment and quality control 
facilities of the Manufacturer’s Works. 

 
d) Clause-wise list of deviations from this specification, if any. 

 
9.2 Within three weeks of placement of order, Manufacturer shall submit four copies of 

method of manufacture, testing and quality control procedure for raw material and 
finished product for Purchaser’s approval. 

 
Once the approval has been given by Purchaser, any changes in design, material 
and method of manufacture shall be notified to the Purchaser, whose approval in 
writing of all changes shall be obtained before the flanges and fittings are 
manufactured. 

 
9.3 Within four weeks from the approval date, Manufacturer shall submit six copies of all 

documents as listed in Clause 9.2 of this specification. 
 
9.4 Prior to shipment, the Manufacturer shall submit six copies of the test certificates as 

listed in Clause 7.0 of this specification. 
 
9.5 All documents shall be in English Language only. 
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1.0 Compliance with Specification: The valve manufacturer shall be completely 

responsible for the design, materials, manufacture & fabrication, testing, inspection, 
preparation for shipment and transport of the valves. Minimum all pressure containing 
and pressure controlling parts of valves and actuators shall be provided with EN 
10204-3.2 certificates. 

 
2.0  Valve manufacturer’s Scope: Valve manufacturer scope of work includes the 

equipment with all internals and accessories shown on the datasheets, specifications 
and all unmentioned parts necessary for a satisfactory operation and testing, except 
those which are indicated to be out of the valve manufacturer’s supply.  

 
3.0 Inspection:  

Inspection shall be in accordance with EN 10204 3.2 certification shall be issued for 
each dispatched valve. Valve manufacturer shall appoint anyone of the TPIA for 
inspection purpose. Valve manufacturer has to intimate the TPIA name to MECON 
prior to perform any inspection activity. 
 

4.0 Apart from inspection by TPIA, Inspection shall also be performed by MECON and or 
its authorized representative / MECON and or its authorized inspection agency 
(AIA), as set out and specified in the codes and particular documents forming this 
tender document. 
 
Valve manufacturer shall provide office along with furniture for MECON/ 
TPIA personnel for entire duration of the manufacturing. AC Office shall have table/ 
chair/internet connectivity/stationary/courier and printing facilities for inspection officers 
for round the clock inspection during manufacturing. 

 
5.0 For all valves to be used in Gaseous Hydrocarbons service, impact & hardness tests  / 

values as per clause 3.4, 3.5 & 3.6 of specification no. MEC/TS/05/21/002 shall be 
applicable.  
 

6.0 Valve manufacturer shall inform separately spares for two years normal operation for 
valves & actuators, if applicable . 
 

7.0 Valve manufacturer to include the start up and commissioning spares for valves & 
actuators (if applicable) in the quoted price for valves. 
 

8.0 Valve manufacturer to indicate in his offer the gross weight (in kg or Metric Tonne) per 
unit, volume (in m3) per unit and dimensions (L x B x H) of package (wooden box, etc.) 
to accommodate unit quantity or number of quantities (as applicable). 

9.0 Valve manufacturer must submit duly filled up & signed data sheets, check list and 
forms along with his offer. 

Page 423 of 644



ADDITIONAL NOTES FOR VALVES 

         
OIL & GAS SBU, DELHI 

Page 2 of 3 

 
10.0 Valve manufacturer shall establish the equivalence/superiority of any material 

proposed (With justification of material properties and availability) other than that 
specified in Datasheet. Vendor shall also indicate the ASTM equivalent of his 
proposed material as well as of all the AISI designated materials specified in 
datasheets. 

 
11.0 Valve manufacturer to note that for minimum inspection and testing requirement of the 

valves shall be governed by attached QAP. However, valve manufacturer shall submit 
their QAP for approval covering the requirement specified in attached QAP. 
 

12.0 In the event of Conflict/inconsistency among the documents attached/ referred, the 
following order of precedence generally shall govern in interpretation of various 
requirements / data.  

 Additional notes for valves 

 Datasheets 

 Technical Specification 

 Codes and Standards 

 Vendor’s Standards 
However, Owner/Consultant reserves the right to consider most stringent requirement 
among the document attached / referred. 

 
13.0 Successful bidder shall submit hard copies of all documents/ drawings to MECON for 

review and approval. The date of receipt of these documents/ drawings at MECON shall 
be deemed as the date of submission. If any documents/ drawings require re-submission 
due to any error/ deficiency noticed during review/ approval stage, in that event the 
additional time required by the successful bidder to get the revised document/ drawing 
reviewed/approved by MECON shall be solely to successful bidder’s account and in no 
case the vendor/ supplier shall be entitled for any time or cost benefit. 
 

14.0 Successful bidder to note that the valves supplied by them shall be capable to 
withstand the field hydro test pressure (i.e., 1.5 times of design pressure) for 6 to 24 
hours test holding duration under field / site conditions. The valve’s obturator shall be 
kept in either partial or full open condition for entire test duration and test medium will 
be non-corrosive water. Successful bidder shall be liable for repair/ replacement of 
valve if found faulty during site hydro test at his risk & cost. All cost for associated 
activities like packaging, transportation etc. in connection to repair / replacement of 
valve shall be borne by the successful bidder. No claim shall be entertained by the 
Owner / Purchaser in this regard. 
 

15.0 Valve manufacturer to note that packing & transportation of the valves shall be done 
strictly as per attached technical specification for handling and transportation. 

 
16.0 Valve manufacturer to note that the entire ordered quantity shall be offered for MECON’s 

inspection as per following table. In case no. of visits of MECON engineer become more 
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than as specified in table below for complete order quantity, vendor shall bear the touring 
expenditure of MECON engineers as per company rules. MECON reserves the right to 
waive off this requirement in case of project exigencies. 

 
S.No. Size Minimum Quantity for one lot 
1 30” and higher Upto 5 valves 
2 16” to 28” Upto 8 valves 
3 8” to 14” Upto 20 valves 
4 ¾” to 6” Upto 200 valves 
 
In case of any multiple of the ordered quantity the no. of valves shall be divided by 
quantity specified for one lot in above mentioned table to arrive at the no. of lots. No. of 
lots shall be determined by rounding off to next integer. 

 
17.0 Valve manufacturer to note that TPI inspection is either to be conducted before MECON 

inspection or in parallel. In no case TPI inspection shall be permitted after MECON 
inspection. For the valves where MECON inspection extent is 100% witness, TPI 
inspection maybe allowed in parallel with MECON. However, for valves requiring 10% 
MECON witness inspection, vendor has to finish TPI inspection before raising call and 
upload TPI inspection report in Inspection Management System of MECON. 

 
18.0 Extent of MECON witness during final inspection shall be as follows: 

 
Sl. 
No. 

Size range Class Mecon Inspection extent 

1. 2” to 8” 150 10% random witness and 
document review for 100% valves. 

2. 10” and more 150 100% witness. 
3. 2” to 6” 300 and higher 10% random witness and 

document review for 100% valves. 
4. 8” and more 300 and higher 100% witness. 
5. Below 2” All classes 10% random witness and 

document review for 100% valves. 
 

19.0 Strip Test: Valve manufacturer need to demonstrate strip test of bolted body ball valves. 
For this test one valve of each ordered type, size and rating shall be selected at random 
after successful hydro and pneumatic tests by TPI & MECON inspector. The valve shall 
be dismantled completely. Alloy steel parts shall be checked for compliance to relevant 
material code using Positive material identification technique. Selected valve(s) shall then 
be re-assembled after replacing sacrificial parts like gasket & O-rings and complete final 
inspection as per approved QAP shall be carried out once again to ensure the 
repeatability of body seals and seats. 
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Abbreviations :

ASME : American Society of Mechanical Engineers

ASTM : American Society for Testing and Materials

API : American Petroleum Institute

BHN : Brinell hardness number

DN : Nominal Size

HAZ : Heat Affected Zone

LC : Lock Close (valve locked in full close position)

LO : Lock Open (valve locked in full open position)

MSS-SP : Manufacturers Standardization Society – Standard Practice

NDT : Non Destructive Testing

NPS : Nominal Pipe Size

RTJ : Ring Type Joint

SSPC : Steel Structures Painting Council
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1.0 SCOPE

2.0 REFERENCE DOCUMENTS

3.0 MATERIALS

4.0 DESIGN AND CONSTRUCTION

5.0 INSPECTION AND TESTS

6.0 EXTENT OF INSPECTION & TESTING

7.0 TEST CERTIFICATES

8.0 PAINTING, MARKING AND SHIPMENT

9.0 SPARES AND ACCESSORIES

10.0 DOCUMENTATION

11.0 GUARANTEE

FIGURE-1 VENT, DRAIN & SEALANT INJECTION DETAILS
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1.0 SCOPE

This specification covers the minimum requirements for design, manufacture, testing
and supply of carbon steel ball valves of size DN 50 mm (2”) and above and ANSI
pressure rating class 150 to 900 to be used in on-shore pipeline systems handling
non-sour hydrocarbons in liquid or gaseous phase, including Liquefied Petroleum
Gas (LPG).

This specification does not cover ball valves for sour hydrocarbon (liquid / gas)
service as defined in NACE standard MR-01-75.

2.0 REFERENCE DOCUMENTS

2.1 All valves shall be manufactured and supplied in accordance with the latest edition of
American Petroleum Institute (API) Specification 6D / ISO 14313, with additions and
modifications as indicated in the following sections of this specification.

2.2 Reference has also been made in this specification to the latest edition of the
following Codes, Standards and Specifications:

ASME B 16.5 : Pipe flanges and flanged fittings

ASMEB 16.10 : Face-to-face and end-to-end dimensions of valves

ASME B 16.25 : Butt welding ends

ASME B 16.34 : Valves – flanged, threaded and welding ends

ASME B16.47 : Large diameter steel flanges

ASME B 31.3 : Process piping

ASME B 31.4 : Pipeline transportation systems for liquid
hydrocarbons and other liquids

ASME B 31.8 : Gas transmission and distribution piping systems

ASME Sec VIII : Boiler and pressure vessel code - Rules for
construction of pressure vessels

ASME Sec IX : Boiler and pressure vessel code - Welding and brazing
qualifications

ASTM A 370 : Standard test methods and definitions for mechanical
testing of steel products

ASTM B 733 : Autocatalytic nickel phosphorous coating on metals

API 6FA : Fire test for valves
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API 607 : Fire test for soft-seated quarter-turn valves

API 1104 : Welding of pipelines and related facilities

BS EN ISO 10497 : Testing of valves – Fire type-testing requirements

MSS-SP-6 : Standard finishes for contact faces of pipe flanges and
connecting-end flanges of valves and fittings

MSS-SP-44 : Steel pipeline flanges

SSPC-VIS-1 : Steel structures painting council-visual standard

2.3 In case of conflict between the requirements of this specification, API 6D and the
Codes, Standards and Specifications referred in clause 2.2 above, the requirements
of this specification shall govern.  Order of precedence shall be as follows :

 Valve Data Sheets
 Material Requisition
 This Specification
 API 6D Specification
 Other Referred Codes & Standards
 Manufacturer’s Standard

3.0 MATERIALS

3.1 Material for major components of the valves shall be as indicated in Valve Data
Sheet.  Other components shall be as per Manufacturer’s standard (suitable for the
service conditions indicated in Data Sheet) and shall be subject to approval by
Purchaser. In addition, the material shall also meet the requirements specified
hereinafter.

3.2 Carbon steel used for the manufacture of valves shall be fully killed.

3.3 The Carbon Equivalent (CE) of valve end connections which are subject to further
field welding by Purchaser, shall not exceed 0.43% (as calculated by the following
formula) on check analysis for each heat of steel used:

%Mn %Cr + %Mo + %V %Ni + %Cu
CE = %C + --------   + ------------------------- + -------------------

6          5 15

3.4 For Valves specified to be used for Gas service or LPG service, Charpy V-notch test,
on each heat of base material shall be conducted as per API 6D Clause 8.5, for all
pressure containing parts such as body, end flanges and welding ends as well as
bolting material for pressure containing parts. Unless stated otherwise, the Charpy V-
notch test shall be conducted at 0 °C. Test procedure shall conform to ASTM A370.
The average absorbed energy value of three full sized specimens shall be 27 J. The
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minimum impact energy value for any one specimen of the three specimens
analysed as above, shall not be less than 22 J.

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.

3.5 For all such valves where carbon steel is used as ball material, the ball shall have 75
micrometer (0.003 inch) thick Electroless Nickel Plating (ENP) as per ASTM B733
with following classification : SC2, Type II, Class 2. The hardness of plating shall be
minimum 50 RC.

3.6 For valves specified to be used for Gas service or LPG service, hardness test shall
be carried out as per ASTM A370 for each method of manufacture and each heat of
steel used in the manufacture of valves. A full thickness cross-section shall be taken
for this purpose and the maximum hardness of the materials of valve components
shall not exceed 248 HV10 .

3.7 All process-wetted parts, metallic and non-metallic, shall be suitable for the fluids and
service specified by the Purchaser.  The service gas composition shall be as given
elsewhere in the Material Requisition. In addition, Manufacturer shall confirm that all
wetted parts are suitable for treated water / seawater environment, which may be used
during field testing.

3.8 Non-metallic parts of the valves (including O-rings, soft seal etc.) intended for
hydrocarbon gas service at pressures of PN 100 (600 #) and above shall be resistant
to explosive decompression.

4.0 DESIGN AND CONSTRUCTION

4.1 Valve design shall meet the requirements of API 6D and other referred codes and
shall be suitable for the service conditions indicated in Valve Data Sheet.  The ASME
Boiler & Pressure Vessel Code, Section VIII, Division 1, may be used to design the
valve body. Allowable stress requirements shall comply with the provisions of ASME
B31.3. 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. The Manufacturer shall have a valid
license to use API 6D monogram for manufacture of ball valves.

4.2 For above ground valves, valve body design shall be either fully welded or bolted
type, as indicated in Valve Data Sheet.  Valve body joints with threads are not
permitted.

For buried valves, valve body design shall be fully welded type only. Valve body
joints with bolts or threads are not permitted.

4.3 Ball shall be of single piece, solid type construction.
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4.4 Valves shall be Full Opening (FO) or Reduced Opening (RO) as indicated in Valve
Data Sheet. FO 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 FO valve shall provide an unobstructed profile for
pigging operations in either direction. FO valves shall be designed to minimize
accumulation of debris in the seat ring region to ensure that valve movement is not
impeded.

The opening size of RO valves shall be corresponding to that of a FO valve of smaller
nominal diameter as indicated in table below. For sizes of a particular rating not
covered in API 6D, the opening sizes of the RO valve shall be as per Manufacturer’s
standard.

Nominal Valve
Size

Nominal Valve
Size for Reduced

Opening

Nominal Valve
Size

Nominal Valve
Size for Reduced

Opening

DN mm (NPS inches) DN mm (NPS inches) DN mm (NPS inches) DN mm (NPS inches)

50 (2) 50 (2) 600 (24) 500 (20)
80 (3) 50 (2) 650 (26) 550 (22)
100 (4) 80 (3) 700 (28) 600 (24)
150 (6) 100 (4) 750 (30) 600 (24)
200 (8) 150 (6) 800 (32) 650 (26)
250 (10) 200 (8) 850 (34) 700 (28)
300 (12) 250 (10) 900 (36) 750 (30)
350 (14) 250 (10) 950 (38) 800 (32)
400 (16) 300 (12) 1000 (40) 850 (34)
450 (18) 350 (14) 1050 (42) 900 (36)
500 (20) 400 (16) 1200 (48) 1050 (42)
550 (22) 450 (18)

4.5 Ball mounting shall be trunnion / pivot type or as indicated in Valve Data Sheet. Ball
mounting, either trunnion or floating, unless otherwise specified, shall be as follows.

Valve design shall minimize the possibility of debris ingress into the trunnion as far
as practicable.

Nominal Valve Size (NPS inches)Sl.
No. ANSI Pressure Rating

Floating Ball Trunnion Mounted
1. 150# < 8” > 8”
2. 300# < 4” > 4”
3. 600# Nil > 2”
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4.6 Valve seats shall have 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 of valve at maximum differential pressure corresponding to valve class
rating. The seat rings shall be so designed as to ensure sealing at low as well as
high differential pressures.

4.7 Valves shall have double block and bleed feature to facilitate complete flushing,
draining and venting of the valve body cavity.

4.8 For valves to be used in liquid service, the body cavity over-pressure shall be
prevented by self relieving seat rings / assemblies. A pressure relief hole in the ball
is not permitted. Self relieving seat rings shall relieve at a body cavity differential
pressure not exceeding 50% of the valve class rating pressure.

4.9 Valves shall be designed to withstand a sustained internal vacuum of at least 1 (one)
milli-bar in both open and closed positions.

4.10 FO valves of nominal size DN 200 mm (8”) & above and RO valves of nominal size
DN 250 mm (10”) & 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 a needle valve, a grease fitting and non-return valve. Valve design
shall have a provision to replace the sealant injection fitting under full line pressure.
Location and arrangement of sealant points shall be as per Figure-1.

4.11 Valves shall be provided with vent and drain connections. Location and arrangement
of vents and drains shall be as per Figure-1. Body vent and drain shall be provided
with valves (ball or plug type). Number and size shall be as per Figure-1.

4.12 Valve design shall ensure repair of stem seals / packing under full line pressure.

4.13 a) Valve ends shall be either flanged or butt welded or one end flanged and one end
butt welded as indicated in Valve Data Sheet.  Flanges of the flanged end cast/
forged body valves shall be integrally cast / forged with the body of valve. Face-to-
face/ end-to-end dimensions shall conform to API 6D. Face-to-face and end-to-end
dimensions for valve sizes not specified in API 6D shall be in accordance with ASME
B 16.10. Face-to-face and end-to-end dimensions not shown in API 6D or in ASME B
16.10 shall be as per Manufacturer Standard and shall be subject to approval by
Purchaser.

b) Flanged ends shall have flanges as per ASME B16.5 for valve sizes up to DN 600
mm (24 inches) excluding DN 550 mm (22 inches) and as per MSS-SP-44 / ASME B
16.47 series A for valve sizes DN 550 mm (22 inches) & for DN 650 mm (26 inches)
and above. Flange face shall be either raised face or ring joint type (RTJ) as
indicated in Valve Data Sheet. Flange face finish shall be serrated or smooth as
indicated in Valve Data Sheet. Smooth finish when specified shall be 125 to 200
microinches AARH. In case of RTJ flanges, the groove hardness shall be minimum
140 BHN.
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c) Butt weld end preparation shall be as per ASME B16.25.  The thickness of the pipe
to which the valve has to be welded shall be as indicated in Valve Data Sheet.
Valves shall be without transition pups, unless otherwise specified in Valve Data
sheet.  In case significant difference exists between thickness of welding ends of
valve and connecting pipe, the welding ends of valve shall have bevel preparation as
per ASME B31.4 or ASME B31.8, as applicable.

4.14 Design of weld end valves shall be such that during field welding operations, the soft
seals or plastic components of the valve (where ever used) are not liable to be
damaged. The Manufacturer shall furnish necessary field welding instructions and
post-weld test procedure to demonstrate integrity and leak-tightness of valves after
field welding operations.

4.15 Valves shall be provided with ball position indicator and stops of rugged construction
at the fully open and fully closed positions.

4.16 FO valves of nominal size  DN 200 mm (8”) and RO valves of nominal size  DN
250 mm (10”) shall be equipped with support foot and lifting lugs.  Tapped holes and
eye bolts shall not be used for lifting lugs.  Height of support foot shall be kept a
minimum. The location and size of support foot / lifting lugs shall ensure unrestrictive
operation of vent / drain valves.

4.17 Valve design shall be such as to avoid bimetallic corrosion between carbon steel and
high alloy steel components. Suitable insulation shall be provided as required.

4.18 Valves shall be of fire resistant design as per API 607/BS EN ISO 10497/API 6FA,
as indicated in Valve Data Sheet.

4.19 Valves shall be provided with anti-static devices to ensure electrical continuity
between stem / ball and valve body.

4.20 Valves shall be suitable for either buried or above ground installation as indicated in
Valve Data Sheet.

4.21 When stem extension requirement is indicated in Valve Data Sheet, the valves shall
have the following provisions :

a) Valves provided with stem extension shall have water proof outer casing.
Length of stem extension shall be as indicated in Valve Data Sheet.  The
length indicated corresponds to the distance between centerline of the valve
opening and the top of mounting flange for valve operating device (gear
operator / power actuator as applicable).

b) Vent and drain connections and sealant injection lines shall be terminated
adjacent to the valve operator by means of suitable piping anchored to the
valve body.  Pipe used shall be API 5L Gr. B / ASTM A 106 Gr. B, with Sch.
80. Fittings shall be ASTM A 105 / ASTM 234 Gr. WPB, Socket Welded,
ANSI class 6000.
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c) Stem extension and stem housing design shall be such that the complete
assembly will form a rigid unit giving a positive drive under all conditions with
no possibility of free movement between valve body, stem extension or its
operator.

d) Outer casing of stem extension shall have 3/8” or ½” NPT plugs at the top
and bottom, for draining and filling with oil to prevent internal corrosion.

4.22 Operating Devices

a) Valves shall have a power actuator or manual operator as indicated in Valve Data
Sheet.  In case of manual operator, valve sizes < DN 100 mm (4 inches) shall be
wrench operated and valve sizes  DN 150 mm (6 inches) shall be gear operated.
Each wrench – operated valve shall be supplied with wrench. Valve design shall be
such that damage due to malfunctioning of the operator or its controls will only occur
in the operator gear train or power cylinder and that 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 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 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 manual operator of all valves, the diameter of the hand wheel or the length of
operating wrench shall conform to API 6D requirements and be such that under
maximum differential pressure, the total force required to operate the valve does not
exceed 350 N.  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.

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/ dust proof/ weather proof enclosure and shall
be filled with suitable grease.

f) Operating devices shall be designed for easy operation of the valve under maximum
differential pressure corresponding to the valve rating.

4.23 All welds shall be made by welders and welding procedures qualified in accordance
with the provisions of ASME Section IX. The procedure qualification shall include
impact test and hardness test and shall meet the requirements of clauses 3.4 and
3.6 of this specification, respectively.

4.24 All welds shall be stress relieved in accordance with ASME Section VIII.
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4.25 Repair by welding is not permitted for fabricated and forged body valves. However,
repair by welding as per ASME B16.34 is permitted for cast body valves. Such
repairs shall be carried out at casting supplier’s care only. Repair shall be carried out
before any heat treatment of casting is done. Repair welding procedure qualification
shall also include impact test and hardness test and shall meet the requirements of
clauses 3.4 & 3.6 of this specification, respectively.

4.26 The tolerance on internal diameter and out of roundness at the ends for welded end
valves shall be as per applicable connected pipe specification as indicated in Valve
Data Sheet.

4.27 When indicated in Material Requisition, valves shall have locking device 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.

4.28 Valve stem shall be capable of withstanding the maximum operating torque required
to operate the valve against the maximum differential pressure corresponding to
applicable class rating. The combined stress shall not exceed the maximum
allowable stresses specified in ASME Section VIII, Division I. In case of power
actuated valves, the valve stem shall be designed for maximum output torque of the
selected power actuator (including gear box, if any) at valve stem.

5.0 INSPECTION AND TESTS

5.1 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:

5.1.1 All valves shall be visually inspected. The internal and external surfaces of the valves
shall be free from any strikes, gouges and other detrimental defects. The surfaces
shall be thoroughly cleaned and free from dirt, rust and scales.

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

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

5.1.4 Non-destructive examination of individual valve material and components consisting
of, but not limited to castings, forgings, plate and assembly welds shall be carried out
by the Manufacturer.

a) Body castings of all valves shall be radiographically examined on 100% of the
surface of critical areas as per ASME B16.34.  Procedure and acceptance criteria
shall be as per ASME B16.34.  The extent of radiography shall be as follows:
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ANSI Pressure Rating Valve Size Extent of Radiography
150 # All sizes Nil

300 # < DN 400mm (16”)
> DN 450mm (18”)

Nil
100%

> 600 # All sizes 100%

All castings shall be wet magnetic particle inspected 100% of the internal surfaces.
Method and acceptance shall comply with ASME B.16.34.

b) All valves, with body fabricated from plates or made by forgings, shall be
ultrasonically examined in accordance with the procedure and acceptance standard
of Annexure E of ASME B16.34.

All forgings shall be wet magnetic particle inspected 100% of the internal surfaces.
Method and acceptance shall comply with ASME B 16.34

c) Bodies and bonnets made by welded assembly of segments of castings, forgings,
plates or combinations thereof shall be examined, as applicable, by methods of
clause 5.1.4 a) for cast components or clause 5.1.4 b) for forged components and
plates.

5.1.5 Full inspection by radiography shall be carried out on all welds of pressure containing
parts.  Acceptance criteria shall be as per ASME B 31.4 or ASME B31.8, as
applicable, and API 1104.

5.1.6 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 Section VIII, Division 1, Appendix 12 and Appendix 6,
respectively.

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

b) Weld ends of all cast valves subject to welding in field shall be 100% radiographically
examined and acceptance criteria shall be as per ASME B16.34.

c) After final machining, all bevel surfaces shall be inspected by dye penetrant or wet
magnetic particle methods. All defects longer than 6.35 mm are rejected, as are
defects between 6.35 mm and 1.59mm 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.

5.1.8 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
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either included in the hydrostatic shell test or tested independently.  Test pressure
shall be held for at least 30 minutes. No leakage is permissible during hydrostatic
testing. The body cavity self-relieving feature meeting the requirements of clause 4.8
of this specification shall also be checked.

5.1.9 A supplementary air seat test as per API 6D (Annex B, Clause B.3.3, 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.

5.1.10 Manufacturer who intends bidding, must submit at bid stage, certificate and report for
successful fire type-tests for valves in accordance with API-607/ BS EN ISO 10497 /
API 6FA, as applicable in Valve Data Sheet.

Failure to comply with this requirement shall be a cause of rejection of the
Bidder’s offer.

5.1.11 Valves shall be subjected  to  Operational Torque Test as per API 6D (Annex B,
Clause B.6) under hydraulic pressure equal to maximum differential pressure
corresponding to the valve pressure class rating.

For manual operator of all valves, it shall be established that the force required to
operate the valve does not exceed the requirements stated in clause 4.22(c) of this
specification.

5.1.12 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 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 times are within the limits stated in Actuator Data Sheet
issued for the purpose.

Hand operator provided on the actuator shall also be checked after above 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 Purchaser’s
Inspector.

5.1.13 Subsequent to successful testing as specified in clause 5.1.11 and 5.1.12 above,
one (1) valve out of the total ordered quantity shall be randomly selected by the
Purchaser’s Representative for cyclic testing as mentioned below :

a) The valve shall be subjected to at least 100 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 5.1.8 and 5.1.9.
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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 rejected or each valve shall be tested at the option of
Manufacturer.

Previously carried out test of similar nature shall be considered acceptable if the
same has been carried out by Manufacturer in last two years. Valves of two sizes
below and two sizes above the size of valve previously tested, and rating similar or
one rating lower of valve tested previously, shall be qualified.

5.1.14 Checks shall be carried out to demonstrate that the dissimilar metal used in the
valves are successfully insulated as per the requirement of clause 4.17 of this
specification.

5.1.15 When indicated in Valve Data Sheet, valves shall be subjected to anti-static testing
as per supplementary test requirement of API 6D (Annex B, Clause B.5).

5.2 Purchaser reserves the right to perform stage-wise inspection and witness tests as
indicated in clause 5.1 above at Manufacturer’s works prior to shipment.
Manufacturer shall give reasonable access and facilities required for inspection to
the Purchaser’s Inspector.

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 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.

6.0 EXTENT OF INSPECTION & TESTING

6.1 Purchaser’s Inspector shall perform inspection and witness tests on all valves or as
indicated in the Quality Assurance Plan (QAP) attached with this specification.

6.2 The hydrostatic testing and cyclic opening and closing of the valves with the operator
shall be witnessed by Purchaser’s Inspector.
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7.0 TEST CERTIFICATES

7.1 Manufacturer shall submit the following certificates:

a) Mill test certificates relevant to the chemical analysis and mechanical
properties of the materials used for 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 on radiograph and ultrasonic inspection.

d) Test report on operation of valves conforming to clause 5.1.11, 5.1.12 and
5.1.13 of this specification.

e) All other test reports and certificates as required by API 6D and this
specification.

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 despatched from
Manufacturer’s works.

8.0 PAINTING, MARKING & SHIPMENT

8.1 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 valves to be installed underground, when
indicated in Valve Data Sheet, the external surfaces of the buried portion of valves
shall be painted with three coats of suitable coal tar epoxy resin with a minimum dry
film thickness of 300 microns.

8.2 Manufacturer shall indicate the type of corrosion resistant paint used, in the drawings
submitted for approval.

8.3 All valves shall be marked as per API 6D.  The units of marking shall be metric
except Nominal Diameter which shall be in inches.  Marking shall be done by die-
stamping on the bonnet or on the housing.  However, for buried valves, the marking
shall be done on the above ground portion of the stem housing only.

8.4 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.

8.5 All sealant lines and other cavities of the valve shall be filled with sealant before
shipment.
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8.6 Packaging and shipping instructions shall be as per API 6D.

8.7 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

9.0 SPARES & ACCESSORIES

9.1 Manufacturer shall furnish list of recommended spares and accessories for valves
required during start-up and commissioning and supply of such spares shall be
included in the price quoted by Manufacturer.

9.2 Manufacturer shall furnish list of recommended spares and accessories required for
two years of normal operation and maintenance of valves and price for such spares
shall be quoted separately.

9.3 Manufacturer shall quote for spares & accessories as per Material Requisition.

10.0 DOCUMENTATION

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

a) 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 dimensions as well as weights
of valve & actuator.

b) 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 the requirement of clause 4.6 of this specification.

c) 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.

d) 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.

e) Descriptive technical catalogues of the Manufacturer.

f) Copy of valid API 6D certificate.
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g) Details of support foot, including dimensions and distance from valve centre
line to bottom of support foot.

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

i) List of recommended spares required during start-up and commissioning.

j) List of recommended spares required for 2 years of normal operation and
maintenance.

k) Other documents / drawings / data as per Material Requisition.

10.2 Within two weeks of placement of order, the Manufacturer shall submit six copies of,
but not limited to, the following drawings, documents and specifications for
Purchaser’s final approval :

a) Detailed sectional arrangement drawings showing all parts with reference
numbers and material specifications as referred to in clause 10.1 above.

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 as referred to in clause 10.1
above.

c) Welding, heat treatment and testing procedures.

d) Procedure for cyclic testing.

e) Details of corrosion resistant paint to be applied on the valves.

f) Design calculation for pressure containing parts.

g) Other documents / drawings / data as per Material Requisition.

Manufacture of valves shall commence only after approval of the documents
indicated in clause 10.2a) to 10.2c) above. Once 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.

10.3 Within 2 weeks from the approval date, Manufacturer shall submit to Purchaser six
copies of the approved drawings, documents and specifications as listed in clause
10.2 above.
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10.4 Prior to shipment, Manufacturer shall submit six hard copies and  six soft copies (on
CD-ROMs) of the following:

a) Test certificates as per clause 7.0 of this specification.

b) Manual for installation, erection, maintenance and operation instructions,
including a list of recommended spares for the valves.

c) Other documents / drawings / data as per Material Requisition.

10.5 All documents shall be in English language.

10.6 The above documents & data requirements shall also be supplemented by all
requirements of clause 2.0 of the Material Requisition.

11.0 GUARANTEE

11.1 Manufacturer shall guarantee that the materials and machining of valves and fittings
comply with the requirements in this specification and in the Purchase Order.

11.2 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.

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

11.4 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.

11.5 All expenses shall be to Manufacturer’s account.
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VENT, DRAIN & SEALANT INJECTION DETAILS
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1.0  SCOPE 
 
  This specification covers the minimum requirements for design, manufacture and supply 

of carbon steel plug valves of size DN 50mm (2") and above and ANSI Class 150# thru 
900# for use in onshore pipeline systems handling non sour hydrocarbons in liquid phase 
or gaseous phase including Liquefied Petroleum Gas (LPG). 

 
2.0  REFERENCE DOCUMENTS 
 
2.1  All valves shall be manufactured and supplied in accordance with the Twenty Second 

Edition, January, 2002, or the latest edition of American Petroleum Institute (API) 
Specification 6D, twenty first edition, 1994 including supplement 1 & 2 thereof with 
additions and modifications as indicated in the following sections of this specification. 

 
2.2  Reference has also been made in this specification to the latest edition of the following 

Codes, Standards and Specifications : 
 

ASME B 16.5 : Pipe flanges and flanged fittings 
 
ASME B 16.25 : Buttwelding ends 
 
ASME B 16.34 : Valves – Flanged, threaded and welding end 
 
ASME B16.47 : Large diameter steel flanges 
 
ASME B 31.3 : Chemical & process plant piping system 
 
ASME B 31.4 : Liquid transportation systems for hydrocarbons and 

other liquids 
 
ASME B 31.8 : Gas transmission and distribution piping systems 
 
ASME Sec.VIII :    Boiler and pressure vessel code 
 
ASTM A 370 :    Standard test methods and definitions for mechanical 

testing of steel products 
 
ASTM B 733 :  Autocatalytic nickel phosphorous coating on metals 

 
API 6FA : Fire test for valves 
 
API 1104 : Welding of pipelines and related facilities 
 
BS:6755 (Part-II) :   Testing of valves – Specification for fire type - testing 

requirements 
 
MSS-SP-6 :   Standard finishes for contact faces of pipe flanges and 

connecting-end flanges of valves and fittings 
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MSS-SP-44 :     Steel pipeline flanges 
 
SSPC-VIS-1 :     Steel structures painting council-visual standard 

 
2.3  In case of conflict between the requirements of this specification, API 6D and the 

Codes, Standards and Specifications referred in clause 2.2 above, the requirements of 
this specification shall govern.  Order of precedence shall be as follows : 
 
• Data Sheets 
• This Specification  
• API 6D Specification  
• Other Referred Codes & Standards 
• Manufacturer’s Standard 

 
3.0  MATERIALS & TEST PROCEDURES 
 
3.1  Material for major components of the valves shall be as indicated in Valve Data Sheet. 

Other components shall be as per Manufacturer's standard which will be subject to 
approval by Purchaser. 

 
3.2  Carbon steel used for the manufacture of valves shall be fully killed. 
 
3.3  Chemical composition (check analysis) of valve end connection which are subject to 

further welding by Purchaser shall meet the following requirements for each heat of steel 
used: 

  a) Carbon   : 0.22% (max.) 
  b) Manganese  : 1.70 % (max.) 
  c) Silicon   : 0.55 % (max.) 
  d) Phosphorus   : 0.030 % (max.) 
  e) Sulphur  : 0.030 % (max.) 
 
  Total percentage of Vanadium, Niobium and Titanium shall not exceed 0.20. Residual 

elements shall not exceed the following limits : 
  a) Nitrogen  : 0.019 %  
  b) Nickel   : 0.30 % 
  c) Copper   : 0.20 % 
  d) Aluminum  : 0.070 % 
  e) Chromium  : 0.15 % 
  f) Molybdenum  : 0.05 % 
 
  Carbon equivalent (CE) as calculated by the following shall not exceed 0.45%. 
 

             Mn            Cr + Mo + V           Ni + Cu 
CE = C    +  --------   +   ---------------------- +  ---------------  

   6           5                15 
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3.4 For valves specified for Gas Service or high vapour pressure liquid service, 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 the 
bolting material for pressure containing parts. Unless specified otherwise in Valve Data 
Sheets, 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. 

Unless specified otherwise in Valve Data Sheets, the minimum  average  absorbed 
energy  per  set  of  three  specimens shall be 27 J with an individual minimum per 
specimen of 22 J. 

3.5 For valves specified for Gas Service or high vapour pressure liquid service, the hardness 
of base material of body and principal parts of the valve such as plug, stem, etc., shall 
not exceed 22 RC. 

3.6 Plug for valve size DN 200mm (8”) and above or as specified in Valve Data Sheets shall 
have Electroless Nickel Plating (ENP) or equivalent. The hardness of plating shall be 
minimum 50 RC. Manufacturer shall ensure that the adhesive strength of plating is 
sufficient so as to prevent peeling of plating during operation of the valve. 

3.7 All process-wetted parts, metallic and non-metallic, shall be suitable for the fluids and 
service specified by the Purchaser.  The service gas composition when applicable shall be 
as given in Annexure-I. 

4.0 DESIGN & CONSTRUCTION 

4.1 The Manufacturer shall have a valid license to use API 6D monogram for manufacture of 
Plug Valves. 

4.2 Valve pattern shall be short, regular or venturi as specified in the following table: 

Class Size Range, NB mm (inch) Pattern 
50-100 (2-4) Short 

150 150-300 (6-12) Regular 
350 (14) & above Venturi 
50-100 (2-4) Short 

300 150-250 (6-10) Regular 
300 (12) & above Venturi 
50-250 (2-10) Regular 

600 300 (12) & above Venturi 
50-250 (2-10) Regular 

900 300 (12) & above Venturi 
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4.3 Valve shall have an inherent feature using line pressure to ensure that the line pressure 
cannot cause taper locking of the plug/ plug movement into taper i.e. valves shall be of 
pressure balanced design. 

4.4 Cover shall be bolted to the body and screwed connections are not acceptable. 

4.5 Soft seats to achieve a seal between plug and body are not permitted. 

4.6 All valves shall have provisions for secondary sealant injection under full line pressure for 
seat and stem seals. Sealant injection points shall be provided with a ball type check 
valve or needle valve to replace the sealant injection fitting under full line pressure. 

4.7 Valves shall have vent and drain connections as per API 6D. 

4.8 When specified in the Valve Data Sheet, valves shall be designed to withstand a 
sustained internal vacuum of at least one milli-bar in both open and closed position. 

4.9 Valve design shall ensure repair of gland packing under full line pressure. 

4.10  a) Valve ends shall be either flanged or butt welded or one end flanged and one end butt 
welded as indicated in Valve Data Sheet.  Flanges of the flanged end cast/ forged body 
valves shall be integrally cast/forged with the body of valve. Face-to-face/ end-to-end 
dimensions shall conform to API 6D. 

b) Flanged end shall have dimensions as per ASME B16.5 for valve sizes upto DN 600mm
(24 inches) excluding DN 550mm (22 inches) and as per MSS-SP-44 for valve sizes DN
550mm (22 inches) & for DN 650mm (26 inches) and above. Flange face shall be either
raised face or ring joint type as indicated in Valve Data Sheet. Flange face finish shall be
serrated or smooth as indicated in Valve Data Sheet. Smooth finish when specified shall
be 125 to 200 AARH.  In case of RTJ flanges, the groove hardness shall be minimum 140
BHN.

c) Butt weld end preparation shall be as per ASME B16.25.  The thickness of the pipe to
which the valve has to be welded shall be as indicated in Valve Data Sheet.  Valves
shall be without transition pups.  In case significant difference exists between
thickness of welding ends of valve and connecting pipe, the welding ends of valve
shall have bevel preparation as per ASME B31.4 or ASME B31.8, as applicable.

4.11 Valves shall be provided with position indicator and stops at the fully open and fully
closed positions.

4.12 Valves of size DN 200mm (8”) and above shall be equipped with lifting lugs. Tapped
holes and eye bolts shall not be used for lifting lugs.

4.13 Valves shall have locking devices to be locked either in full open or full close position
when indicated in the Valve Data Sheets. Locking devices shall be permanently attached
to the valve operator and shall not interfere with operation of the valve.
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4.14 Valves shall be of fire safe design as per BS:6755 (Part-II)/ API 6FA, if indicated in Valve 
Data Sheet. 

4.15 Valves shall be suitable for either buried or above ground installation as indicated in the 
Valve Data Sheet. 

4.16 Valves with stem extension, when indicated in Valve Data Sheet shall have following 
provisions : 

a) Valves provided with stem extension shall have water proof outer casing. Length
of stem extension shall be as indicated in the Valve Data Sheet. The length
indicated corresponds to the distance between the centreline of the valve opening
and the top of the mounting flange for valve operating device (gear operator/
power actuator as applicable).

b) Vent and drain connections shall be terminated adjacent to the valve operator by
means of suitable piping anchored to the valve body. Pipe used shall be API 5L
Gr. B/ ASTM A106 Gr. B, with Sch. 160.  Fittings shall be ASTM A105/ ASTM A
234 Gr. WPB, Socket Welded, ANSI class 6000.

c) Sealant injection lines shall be extended and terminated adjacent to the valve
operator in manner as indicated in (b) above.

d) Stem extension and stem housing design shall be such that the complete
assembly will form a rigid unit giving a positive drive under all conditions with no
possibility of free movements between valve body stem extension or its operator.

e) Outer casing of stem extension shall have 3/8" or ½" NPT plugs at the top and
bottom, for draining and filling with oil to prevent internal corrosion.

4.17  Operating Devices 

a) Valves shall have a power actuator or manual operator  as indicated  in  the
Valve  Data Sheet.  Manual operated valves of size < DN 100mm (4”) shall be
wrench operated and valves of sizes > DN 150mm (6") shall be gear operated.
Each wrench operated valve shall be supplied with wrench. Valve design shall be
such that damage due to malfunctioning of the operator or its controls will only
occur in the operator gear train or power cylinder and damaged parts can be
replaced without the bonnet being removed.

b) The power actuator shall be in accordance with the 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 torque shall
be atleast 1.25 times the maximum torque required to operate the valve under
maximum differential pressure corresponding to the valve class rating.

c) Operating device shall be designed for easy operation of valve under maximum
differential pressure corresponding to the valve rating.
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d) For manual operation of all valves, the diameter of the hand wheel or the length
of operating lever shall be such that under the maximum differential pressure, the
total force required to operate the valve does not exceed 350 N. Manufacturer
shall also indicate the  number of turns of hand wheel (in case of gear operator),
required to operate the valve from full open to full close position.

e) 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.

f) Gear operators, if specified, shall have a self locking provision and shall be fully
encased in waterproof/ dustproof/ weatherproof/ splashproof enclosure and shall
be filled with suitable grease.

4.18 Repair by welding is not permitted for fabricated and forged body valves.  However repair 
by welding as per ASME B16.34 is permitted for cast body valves.  Repair shall be carried 
out before any heat treatment of casting is done.  Repair welding procedure qualification 
shall also include impact test and hardness test when required as per Clause 3.4 and 3.6 
of this specification and shall meet the requirements as specified therein. 

4.19 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. 

4.20 Valve stem shall be capable of withstanding the maximum operating torque required to 
operate the valve against the maximum differential pressure corresponding to applicable 
class rating.  The combined stress shall not exceed the maximum allowable stresses 
specified in ASME section VIII, Division-1. 

For Power Actuated Valves, the valve stem shall be designed for maximum output torque 
of the selected power actuator (including gear box, if any) at the valves stem. 

5.0 INSPECTION & TESTS 

5.1 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 : 

5.1.1 All valves shall be visually inspected. 

5.1.2 Dimensional check shall be carried out as per the Purchaser approved drawings. 

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

5.1.4 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.
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  b) Valves castings shall be radiographically examined at the cover and body portion, 

seat location, flanged body ends and circumference of ends to be field welded. 
Procedure and acceptance criteria shall be as per ASME B16.34. 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 B16.34. 
 
  c) Valve forgings shall be examined by ultrasonic method. Inspection procedure and 

acceptance criteria shall be as per Annexure E of ASME B16.34. 
 
5.1.5  Areas which, in Purchaser's Inspector’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 Sec-VIII, Division I, Appendix 12 and Appendix 6 
respectively. 

 
5.1.6  a) Weld ends of all cast valves shall be 100% radiographically examined and 

acceptance criteria shall be as per ASME B16.34. 
b) After final machining all bevel surfaces shall be inspected by dye penetrant, or 

wet magnetic particle methods. Any defects longer than 6.35mm shall be rejected 
and also defects between 6.35mm and 1.59mm that are separated by a distance 
less than 50 times their greatest length. Weld repair of bevel surface is not 
permitted. Rejectable defects must be removed. 

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

 
5.1.7  All valves shall be tested in compliance with the requirements of API 6D.  Hydrostatic 

shell testing shall ensure that the whole of the shell is subjected to the test pressure. If 
necessary, the empty shell shall be pressure tested prior to assembly of the plug. 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. 

 
5.1.8  A supplementary air seat test as per API 6D shall be carried out for all valves. No leakage 

is allowed. Test pressure shall be held for at least 15 minutes. 
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5.1.9  Manufacturer who intends bidding must submit at bid stage, certificate and report for 

successful fire safe tests for all types of valves in accordance with BS:6755 (Part-II)/ API 
6FA, as applicable in Valve Data Sheet. 

 
  Failure to comply with the requirement shall be a cause of rejection of the offer. 
 
5.1.10  Valve shall be subjected to Operational Torque Test as per supplementary test 

requirement of API 6D under hydraulic pressure equal to the maximum differential 
pressure corresponding to the valve rating. The maximum handwheel force shall not 
exceed 350 N. 

 
5.1.11  Power actuated valves shall be tested after assembly at the valve Manufacturer's works. 

Actuator shall be capable to allow minimum five consecutive "opening" and "closing" 
cycles. To achieve this, the Manufacturer shall provide "closing" and "opening" 
operations. This test shall be conducted on one valve out of a lot of five valves of the 
same size, rating and actuator type. In case the test result dose not meet the 
requirements, retesting/ rejection of the lot shall be as decided by Purchaser's Inspector. 

 
  The actuator shall be adjusted to ensure that opening and closing time is within the limits 

stated in Actuator Data Sheet issued for the purpose. 
 
  The hand operator installed on the actuator shall also be checked after the cyclic testing, 

for satisfactory manual over-ride performance. 
 
5.2  Purchaser reserves the right to perform stagewise inspection and witness tests as 

indicated in para 5.1 at Manufacturer's works prior to shipment. Manufacturer shall give 
reasonable access and facilities required for inspection to Purchaser's Inspector. 

 
  Purchaser reserves the right to request additional testing at any time to confirm or further 

investigate a suspected fault. If the suspected fault is confirmed, the cost incurred shall 
be to Manufacturer's account. 

 
  In no case shall any action of Purchaser or his representative 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. 
 
6.0  EXTENT OF INSPECTION & TESTING 
 
6.1  Purchaser's Inspector shall perform inspection and witness test on all valves as indicated 

in the Quality Assurance Plan (QAP) attached with this specification. 
 
6.2  The hydrostatic testing and cyclic opening and closing of the valves with the operator 

shall be witnessed by Purchaser's Inspector. 
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7.0 TEST CERTIFICATES 

7.1 Manufacturer shall submit the following certificates : 

a) Mill test certificates relevant to the chemical analysis and mechanical properties of
the materials used for valve construction as per the relevant standards.

b) Test certificates on hydrostatic and pneumatic test complete with records of
timing and pressure of each test.

c) Test reports conforming to clause 5.1.9 of this specification, if applicable.

d) Test reports on radiographic and ultrasonic inspection.

e) Test reports on operation of valves conforming to clause 5.1.10 and 5.1.11 of this
specification.

f) All other test reports and certificates as required by API 6D and this specification.

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. 

8.0 PAINTING, MARKING & SHIPMENT 

8.1 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, external surfaces of the buried portion of valves shall be painted with 
three coats of suitable coal tar epoxy resin with a minimum dry film thickness of 300 
microns. 

8.2 Manufacturer shall indicate the type of corrosion resistant paint used, in the drawings 
submitted for approval. 

8.3 All valves shall be marked as per API 6D. The units of marking shall be metric except 
Nominal Diameter which shall be in inches. Marking shall be done by die-stamping on the 
bonnet or on the housing. However for buried valves the marking shall be done on the 
above ground portion of the stem housing only. 

8.4 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 bevel 
protectors. 
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8.5 All sealant lines and other cavities of the valves shall be filled with sealant before 
shipment. 

8.6 Packaging and shipping instructions shall be as per API 6D. 

8.7 Packages shall be marked legibly, with suitable marking ink, the following. 

a) Order Number
b) Manufacturer's Name
c) Valve Size and Rating
d) Tag Number
e) Serial Number

9.0 SPARES & ACCESSORIES 

9.1 Manufacturer shall recommend and quote separately the spares for valves required for 
commissioning and two years of normal operation.  List of such spares without price shall 
be indicated alongwith technical bid and separately with price. 

9.2 Manufacturer shall recommend and quote unit price separately for the accessories (like 
wrench, sealant injector, etc.), sealant and special tools required for maintenance of 
valves. 

10.0  DOCUMENTATION 

10.1 At the time of bidding, the bidder shall submit the following documents : 

a) General arrangement/ assembly drawings showing all features and relative
positions & sizes of vents, drains, gear box & other external parts together with
overall dimensions.

b) Sectional drawing showing major parts with reference numbers and material
specification.

c) Reference list of similar plug valves manufactured and supplied in last five years,
indicating all relevant details including project, year, client, location, size rating,
service, etc.

d) Torque curves for the power actuated valves alongwith break torque and
maximum allowable stem torque. In addition, sizing criteria and torque
calculations shall also be submitted for power actuated valves.

e) Descriptive technical catalogues of the Manufacturer.

f) Copy of valid API 6D certificate, wherever applicable.
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g) Details of support foot, including dimensions and distance from valve centre
line to bottom of support foot.

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

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

10.2  Within two weeks of placement of order, the manufacturer shall submit six copies of, but 
not limited to, the following drawings, documents and specifications for approval : 

a) Design drawings and relevant calculations for pressure containing parts and other
principle parts.

b) Detailed sectional arrangement drawing showing all parts with reference numbers
and materials specification.

c) Assembly drawings with overall dimensions & clearances required and showing all
features. Drawing shall also indicate the numbers of turns of handwheel (in case
of gear operator) required for operating the valve from full open to full close
position and the painting scheme.

d) Welding, heat treatment, testing and quality control procedures.

e) Details of corrosion resistant paint to be applied on the valves.

f) Design calculation for pressure containing parts.

Manufacture of valves shall commence only after approval of the above documents. Once 
approval has been given by Purchaser, any change in design, material and method of 
manufacture shall be notified to the Purchaser, whose approval in writing for all changes 
shall be obtained before the valves are manufactured. 

10.3 Within 30 days from the approval date, Manufacturer shall submit one reproducible and 
six copies of the approved drawings, documents and specification as listed in clause 10.2 
of this specification. 

10.4 Prior to shipment, Manufacturer shall submit one reproducible and six copies of following 
:- 
a) Test certificates as listed in clause 7.0 of this specification.
b) Manual for installation, erection instructions, maintenance and operation

instructions, including a list of recommended spares for the valves.

10.5 All documents shall be in English Language. 
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11.0  GUARANTEE 

11.1 Manufacturer shall guarantee that the materials and machining of valves and fittings 
comply with the requirements in this specification and in the Purchase Order. 

11.2 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. 

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

11.4 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. 

11.5 All expenses shall be to Manufacturer’s account. 
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1.0 SCOPE

This specification covers the minimum requirements for design, manufacture
and supply of carbon steel check valves of size DN 50mm (2”) and above and
ANSI class 150, 300 and 600 , for use in onshore pipeline systems handling
non-sour hydrocarbons in liquid phase or gaseous phase including Liquefied
Petroleum Gas (LPG).

2.0 REFERENCE DOCUMENTS

2.1 All valves shall be manufactured and supplied in accordance with the latest
edition of American Petroleum Institute (API) Specification 6D or 594 or British
Standard BS:1868, with additions and modifications as indicated in the
following sections of this specification.

For Contractual purpose, the edition in force at the time of floating of the
enquiry shall be termed as “latest edition”.

3.0 MATERIALS

3.1 Material for major components of the valves shall be as indicated in Valve Data
Sheet.  Other components shall be as per Manufacturer’s standards which will
be subject to approval by Purchaser.

3.2 Carbon steel used for the manufacture of valves shall be fully killed.

3.3 The Carbon Equivalent (CE) of valve end connections which are subject to
further field welding by Purchaser, shall not exceed 0.45% (as calculated by
the following formula) on check analysis for each heat of steel used :

            Mn            Cr + Mo + V            Ni + Cu
CE = C    +  --------   +   ---------------------- +  ---------------

   6          5                15

3.4 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 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.
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3.5 All process – wetted parts, metallic and non-metallic, shall be suitable for the
fluids and service specified by the Purchaser.

4.0 DESIGN AND CONSTRUCTION

4.1 Following types of check valves, meeting the requirements of applicable
standards (refer clause 2.1 of this specification) are acceptable :

a) Swing check valve
b) Dual plate check valve
c) Axial flow (Nozzle) check valve

Valve design shall be suitable for the service conditions indicated in Valve Data
Sheet.  Corrosion allowance indicated in Valve Data Sheet shall be considered in
valve design.

4.2 In case of swing check valves, the disc hinge shall be mounted on the valve
body and shall not be attached to the valve body cover.  Valve body cover joint
shall be of bolted design.  Screwed covers shall not be used.

4.3 Valves shall be provided with non-renewable integral type seats as indicated in
Valve Data Sheet.  Non-renewable seats shall be of a design which does not
required renewal over the design life of the valve.

4.4 Valves shall be provided with drain connection as per the Manufacturer’s
standard.  Drain tapping shall be provided in a position suitable to completely
drain the valve with valve in horizontal position.

4.5 Valve ends shall be either flanged or butt welded or one end flanged and one
end butt welded as indicated in Valve Data Sheet.  Flanged end shall have
dimensions as per ASME B16.5 for sizes upto DN 400mm (16”).  Flanges of the
flanged end cast body valves shall be integrally cast with the body of the
valve.

4.6 Butt weld end preparation shall be as per ANSI B16.25.  The thickness of the
pipe to which the valve has to be welded shall be as indicated in Valve Data
Sheet.  Valves shall be without transition pups.  In case difference exists
between thickness of valve neck end and connecting pipe, the bevel end of
valve shall be prepared as per ANSI B31.8 or ANSI B31.4, as applicable.

4.7 Valves of size DN 200mm (8”) and above shall be equipped with lifting lugs. 
Tapped holes and eye bolts shall not be used for lifting lugs.
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4.8 An arrow indicating the direction of flow shall be embossed or cast on the body
of all valves.

4.9 All welds shall be made by welders and welding procedures qualified in
accordance with the provisions of ASME Section IX.  The welding and repair
welding procedure qualification shall include impact test and shall meet the
requirements of clause 3.4 of this specification.

4.10 Repair by welding is permitted for cast body valves subject to written approval
by Purchaser and shall be carried out as per ANSI B16.34.  Repair shall be
carried out before any heat treatment of casting is done.

5.0 INSPECTION AND TESTS

5.1 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 :

5.1.1 All valves shall be visually inspected.

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

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

5.1.4 a) Where applicable, the body castings of valves shall be radiographically
examined on 100% of the surface of critical areas as  per ANSI B16.34. 
Procedure and acceptance criteria shall be as per ANSI B16.34.

b) Where applicable, valve body made by forging and plate components
shall be ultrasonically examined in accordance with procedure and
acceptance standard of Annexure E of ANSI B16.34.

c) The extent of radiography/ ultrasonic examination 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%
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5.1.5 All valves shall be tested in compliance with the requirements of applicable
standard (refer clause 2.0).

5.2 Purchaser reserves the right to perform stage-wise inspection and witness tests
as indicated in clause 5.1 above at Manufacturer’s works prior to shipment. 
Manufacturer shall give reasonable access and facilities required for inspection to
the Purchaser’s Inspector.

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 its Inspector 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.

6.0 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) Hydrostatic test certificates complete with records of timing and pressure
of each test.

c) Test reports of radiograph and ultrasonic inspection, as applicable.

d) All other test reports and certificates as required by applicable standard
and this specification.

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
despatched from Manufacturer’s works.
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7.0 PAINTING, MARKING AND SHIPMENT

7.1 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”.

7.2 All valves shall be marked as per applicable standard.  The units of marking shall
be metric except nominal diameter which shall be in inches.

7.3 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.

7.4 Packaging and shipping instructions shall be as per applicable standard.

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

a) Order Number

b) Manufacturer’s Name

c) Valve Size and Rating

d) Tag Number

8.0 SPARES AND ACCESSORIES

8.1 Manufacturer shall recommend and quote separately the spares for valves
required for commissioning and two years of normal operation.

9.0 DOCUMENTATION

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

a) General arrangement drawings showing all features together with overall
dimensions and actual valve bore size.

b) Sectional drawing showing major parts with reference numbers and
material specification.
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c) Details of corrosion resistant paint proposed to be applied.

d) Reference list of similar supplies of check valves, including project, year,
client, location, size, rating, services, etc. shall be furnished by the
Manufacturer for the last three years. (The valves shall be proven
for service indicated in Valve Data Sheet).

9.2 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 specification.

b) Assembly drawings indicating overall dimensions, features and painting
scheme.

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.

9.3 Within 30 days from the approval date, Manufacturer shall submit to Purchaser
one reproducible and six copies of all approved drawings, documents and
specifications as listed in clause 9.2 above.

9.4 Prior to shipment, Manufacturer shall submit to Purchaser one reproducible and
six copies of the following :

a) Test certificates as listed in clause 6.0 of this specification.

b) Manual for installation, erection, maintenance and operation instructions,
including a list of recommended spares for the valves.

9.5 All documents shall be in English language.

10.0 GUARANTEE

10.1 Manufacturer shall guarantee that the materials and machining of valves and
fittings comply with the requirements in this specification and in the Purchase
Order.
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10.2 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.

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

10.4 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.

10.5 All expenses shall be to Manufacturer’s account.
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TECHNICAL NOTES FOR GATE & GLOBE VALVES 
 
1.0  General 
 
1.1 Valves shall be designed, manufactured, tested, inspected, marked and supplied as per 

the specifications, applicable design standards & codes and manufacturing standards 
(latest editions) as specified. 

 
1.2 Material test certificates (Physical property, Chemical composition & Heat treatment 

report) of the pressure containing parts shall be furnished for the valves supplied. 
Material test certificates of other parts shall also be furnished for verification during 
inspection. 

 
1.3 For heavy valves, provision for lifting shall be made by way of lugs, eyebolts, or 

similar standard devices. 
 
1.4  Unless otherwise stated, all flanged valves shall have end flanges integral with valve 

body. Weld on flanges are not acceptable. Flange finish shall be serrated finish 250 
AARH (250 AARH to 500 AARH) or 125 AARH (125 
 AARH to 250 AARH) or 63 MRH (32 AARH to 63 AARH) as per valve 
specification sheet. 

 
1.5 For all weld end valves, with bevel end as per ANSI B 16.25, the bevel 

contour shall be as follows: 
 

Material  
Wall Thickness  Weld Contour   

Carbon Steel (Except Low 
Temp. Carbon Steel) 

Upto 22 mm  
> 22 mm 

Figure 2 Type A 
Figure 3 Type A 

Alloy Steel  Upto 10 mm  Figure 4  
Stainless Steel &  
Low Temp Carbon Steel  

> 10 mm & upto 25 mm 
> 25mm 

Figure 5 Type A 
Figure 6 Type A 

 
1.6 If an overlay weld-deposit is used for the body seat ring, seating surface, the seat ring 

base material shall be at least equal to the corrosion resistance of the materials of the 
shell. 

 
1.7 For valve body/ bonnet, forging is acceptable where castings are specified but not 

vice versa. 
 
1.8 Material of construction of yoke shall be as a minimum equivalent to body/ bonnet 

material. 
 
1.9 Stem shall be forged or machined from a forged bar. Castings are not 

permitted except integral stem.  
 
1.10 Stelliting/ hard facing by deposition shall have minimum 1.6mm thickness. 

Renewable seat rings shall be seal welded.  
 
1.11 Face to face dimension of flanged valves shall conform to ANSI B 16.10 to the extent 

covered. For valves not covered in the ANSI specification, Contractor shall furnish 
certified dimensional drawings. 
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1.12 Flange dimensions of steel, alloy steel and stainless steel flanged valves shall 
conform to ANSI B 16.5 for sizes up to 24” and API 605 for size 26’’ and above. 

 
1.13 Flange dimensions for cast iron flanged valves shall conform to ANSI B 16.1 for 

size up to 24” class 125 and API 605 with flat face for sizes greater than 24”. 
 
1.14 Unless otherwise mentioned, various valves should conform to following 

standards / codes. 
 

SW gate valves (1 1/2’’ and below)    :  API 602 
SW Globe valves (1 1/2” and below)  :  BS 5352 
Flanged gate valves                                   API 600 &     API-6D 
Flanged Globe valves      : BS 1873 

             
1.15 Wherever stellite is specified, it means facing of seat and disc are welded by Cr-Co-

W alloy. Stellite facing shall maintain minimum hardness of 375 BHN at high 
temperature. 

 
1.16 All weld end valves shall have bevel ends as per ANSI B 16.25. 
 
1.17 If an overlay weld deposit is used for the body seat ring or seating surface, the seat 

ring base material shall be at least equal to corrosion resistance of the material of the 
shell. 

 
1.18 By Pass 
 

- Unless otherwise noted, by-pass requirement for gate valves shall be under - 
 
 150 Class  : on sizes 26” and above 
 300 Class  : on sizes 16” and above 
 600 Class  : on sizes 6” and above 
 900 Class  : on sizes 4” and above 

1500 Class   : on sizes 4’ and above 
2500 Class   : on sizes 3” and above 

 
- By-pass valve shall be a globe valve. 
 
- Contractor shall supply the by-pass valve duly tested and fitted to the main 

valve. By-pass attachment to the main valve body shall not be screwed. All 
fillet welds for by-pass installation shall be 100% examined by DP / MP test. 

 
 
1.19  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. 

 
 

1.20  Pressure Test 
 

- Valves covered under API codes shall be tested as per API 598 unless 
otherwise specified in the applicable valve code. 

 
- Valves covered under BS code shall be tested as per BS 6755 unless 

otherwise specified in the applicable valve codes. 
 
1.21 For all austenitic stainless valves, inter-granular corrosion test shall have to be 
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conducted as per following: - 
 

- ASTM A 262 Practice ‘E’ with acceptance criteria of “60 mils / year (max.)”. 
OR 

 
- ASTM A 262 practice ‘E’ with acceptance criteria of “No cracks as observed 

from 20X magnification U & Microscopic structure to be observed from 
250X magnification”. 

 
1.22 When specifically asked for high temperature application of some grades of austenitic 

stainless steel (like SS 309, 310, 316, 316H etc.) ASTM A 262 practice ‘C’ with 
acceptance criteria “15 MILS/YEAR” shall have to be conducted. When testing is 
conducted as per practice ‘E’ photograph of microscopic structure shall be submitted 
for record. 

 
1.23  For the IGC test as described in 1.16.1 & 1.16.2 two sets of samples shall be drawn 

from each solution treatment lot, one set corresponding to highest carbon content and 
other set corresponding to the highest rating/ thickness.   

 
2.0  OPERATION 
 
2.1 Valves shall be supplied with gear operations based on the following requirements: 
 

Valve Types 
Class Size Requiring Gear 

Operation 

Gate & Diaphragm Valves  150 14” and larger  
300 14” and larger 
600 12” and larger 
900 6” and larger 
1500 3” and larger 
2500 3” and larger 

Globe Valves  900 6” and larger 
1500 3” and larger 
2500 3” and larger 

 
2.2 Gear operator shall be as under with position indicators for open / close positions, 

with limit stops. 
 
 

For Gate / Globe / Diaphragm Valves  Totally enclosed bevel gear in grease 
case with grease nipples/ CHECK  

 
 
2.3 Gear operators shall be so designed to operate effectively with the differential 

pressure across the closed valve equal to the cold non-shock pressure rating.  
 
2.4 Hand wheel diameter shall not exceed 750 mm and effort to operate shall not exceed 

35 kg at hand wheel periphery. In case these limits cannot be satisfied for any valve, a 
gear operation shall be provided. 

 
3.0  INSPECTION AND TESTING 
 
3.1 All the mandatory shop tests and inspection required by t he respective data 

sheet and applicable standards & codes etc. shall be carried out. 
 
3.2 The extent of inspection by shall be as under. However the exact extent with hold 
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points shall be decided during review of the inspection plan to be submitted to 
Company as part of the post-order documentation. 

 
3.3 Valves under NACE should follow the requirements of MR-01-75 
 
 FORGED VALVES 

- Visual and dimensional inspection 
- Review of material test certificates 
- Any mandatory or supplementary test 
- Hydrostatic test of all valves 
- Strip check on 1% of total ordered quantity of valves at random to verify 

compliance with specification requirements. 
 
CAST STEEL VALVES 
- Visual and dimensional inspection 
- Review of material test certificates 
- Review of radiographs / radiographic reports and reports of any other NDT 

tests, wherever applicable as per data sheets 
- Any mandatory or supplementary tests 
- Hydrostatic test 100% for body 
- Strip check on 1% of total ordered quantity of valves at random to verify 

compliance with specification requirements. 
 
3.4 For motor /actuator operated valves, functional / operational checks as per the 

requirements of the specifications shall be made on each valve.  
 
4.0  RADIOGRAPHY OF CAST VALVES  
 
4.1 When specifically not mentioned in individual data sheets, valves castings shall 

undergo radiographic examination as specified hereunder: 
 
   
 

MATERIAL 
RATING  SIZE RANGE  RADIOGRAPHY  

All  150# 24” and below  Nil  
 150# 26” and above 100% 
 300# 16” and below Nil 
 300# 18” and above 100% 
 600# and above All sizes 100% 

 
4.2 Radiography procedure areas of casting to be radiographed shall be as per ANSI B 

16.34 and acceptance criteria shall be as per ANSI B 16.34 Annexure — B. However 
for areas of casting to be radiographed for types of valve not covered in ANSI B 
16.34, Contractor shall enclose details of areas to be radiographed in line with ANSI 
B 16.34. 

 
5.0 IBR VALVES 
 
5.1 All valves described as “IBR Valves” shall be in accordance with the latest IBR 

(Indian Boiler Regulations) as well as the other requirements specified in the 
specification. 

 
5.2 For BW / SW end carbon steel valves under “IBR”, the chemical composition shall 

conform to the following: 
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Carbon (Max.)  : 0.25% 
 

Others (S, B, Mn)  : As per IBR 
 

Above composition is not applicable for non-IBR valves. 
 
5.3 For all “IBR Valves”, test certificate in form III-C shall be furnished duly signed by 

IBR inspection authority or an IBR approved representative. 
 
5.4 All valves shall be painted red. 
 
6.0  MARKING 
 
6.1  Valves markings, symbols, abbreviations, etc. shall be in accordance with MSS-SP-

25 or the standard referred to in the specifications as applicable Manufacturer’s name, 
valve size and rating, material designation, nominal size, direction of flow (if any) 
etc. shall be integral on the body. 

 
6.2 Each valve shall have a corrosion resistant tag giving size and valve tag/code no. 

securely attached on the valve body. 
 
6.3 Paint or ink used for marking shall not contain any harmful metal or metal salts such 

as zinc, lead or copper which may result in corrosive attack on heating. 
 
6.4 Carbon steel valves shall be painted with two coats of red oxide zinc chromate 

primer.  
 
6.5 All alloy steel high temp valves shall be painted with heat resistant silicone paint 

suitable for intended temperature.  
 
7.0  DESPATCH 
 
7.1 Valves shall be dry, clean and free from moisture, dirt and loose foreign 

material of any kind. 
 
7.2 Valves shall be protected from rust, corrosion and any mechanical damage 

during transportation, shipment, and storage. 
 
7.3 Rust preventative applied on machined surfaces to be welded shall be easily 

removable with a petroleum solvent or shall not be harmful to welding. 
 
7.4  Each end of valves shall be protected as follows: 
 

Flange Face   :  Wood, plastic or metal cover 
Beveled End   : Wood, plastic or metal cover 
SW / Screwed End  : Plastics cap 

 
7.5 End protectors to be used on flange faces shall be attached by at least three 

bolts or wires through bolt holes and shall not be smaller than the outside 
diameter of the flange. Plastic caps for SW / Screwed and valves shall be press 
fit type. 

 
7.6  End protectors to be used on beveled ends shall be securely attached. 
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MSS-SP-25 or the standard referred to in the specifications as applicable 
Manufacturer’s name, valve size and rating, material designation, nominal 
size, direction of flow (if any) etc. shall be integral on the body. 

6.2 Each valve shall have a corrosion resistant tag giving size and valve tag/code 
no. securely attached on the valve body. 

6.3 Paint or ink used for marking shall not contain any harmful metal or metal 
salts such as zinc, lead or copper which may result in corrosive attack on 
heating. 

6.4 Carbon steel valves shall be painted with two coats of red oxide zinc 
chromate primer.  

6.5 All alloy steel high temp valves shall be painted with heat resistant silicone 
paint suitable for intended temperature.  

7.0 DESPATCH

7.1 Valves shall be dry, clean and free from moisture, dirt and loose 
foreign material of any kind. 

7.2 Valves shall be protected from rust, corrosion and any mechanical 
damage during transportation, shipment, and storage. 

7.3 Rust preventative applied on machined surfaces to be welded shall be 
easily removable with a petroleum solvent or shall not be harmful to 
welding.

7.4 Each end of valves shall be protected as follows: 

Flange Face  : Wood, plastic or metal cover 
Beveled End  : Wood, plastic or metal cover 
SW / Screwed End : Plastics cap

7.5 End protectors to be used on flange faces shall be attached by at least 
three bolts or wires through bolt holes and shall not be smaller than 
the outside diameter of the flange. Plastic caps for SW / Screwed and 
valves shall be press fit type. 

7.6 End protectors to be used on beveled ends shall be securely attached. 
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1.0

2.0

2.1

2.2

2.3

SCOPE
This specification covers the minimum requirements for Packing, 	 Handling &

transportation	 of valves	 and	 actuators.	 Though this	 specification	 covers the
minimum requirement for packing, handling and transportation of valves, it is to be
noted that any defect/ damage arising	 out of improper packing, 	 handling	 &
transportation shall be the responsibility of vendor. The delay due to rectification of
such faults shall be to vendor's account. The date of delivery of material at site
shall be considered as the day on which last such rectified material is delivered/
rectified at designated store.

PACKING

All valves shall be completely drained of test fluid and thoroughly dried after
hydrotesting. The machined surfaces shall be coated with a light film of high
viscosity	 rust	 inhibiting	 oil	 which	 will	 not	 become	 fluid	 and	 run	 off	 at
temperatures below 80°C.

Flanged valves NPS 6" and smaller in Class 150 and Class 300 shall be fitted
with UV resistant plastic covers. For other sizes, valve end flanges shall be fitted
with plywood covers. The cover diameter shall be the same as the outside
diameter of the flange and shall be at least 10 mm thick for valves up to NPS 24"
and 12 mm thick for valves NPS 26" and larger. The cover shall be attached by
machine bolts with a nut and washer fitted on the inside of the flange. There
shall be minimum four (4) bolts on valves up to NPS 24" nominal size and eight
(8) bolts on valves NPS 26 inch and larger. The bolts diameter shall not be less
than 1/4 the size of the flange bolt hole.

In addition to the above, all flange facings (ring joint, raised and flat) shall be
covered with NBR (based) rubber Self-Adhesive protection (see fig below) that
meets the following:

q qO', ozone and weather resistant

qqMinimum thickness of 1.5 mm

q qWthstand temperatures up to 75°C

qqNon deforming, loosening or detaching

qqProof against sand blasting

qqNo glue residue

qqChloride free
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2.4 Buttweld end valves shall be blanked on each end by high impact plastic bevel
protectors, so that bevels are protected from possible mechanical damage
during transportation.

2.5 The ends of threaded and socket weld end valves shall be protected with tight
fitting plastic caps.

2.6 Packing shall be strong and sturdy such that it can withstand loading/unloading,
pushing and crane lifting etc. All packaging shall be done in such a manner as
to reduce volume and weight as much as possible without jeopardizing the
safety of the material. All packing materials shall be new.

2.7 Stacking of multiple valves in single box is permitted upto 4" NB. However, in
such case suitable partitions are to be made inside packing box.

2.8 Where	 height	 limitations	 restrict	 transportation	 of valve with	 actuator	 in
assembled condition, actuator should be dismantled after successful testing at
shop. However, the same need to be proposed by valve manufacturer during
inspection of said valves and take the approval for Client/ PMC.

2.9 When valve, extended stem and actuators are transported in dismantled
condition, the same shall be reassembled after fitment of valve at site. Valve
vendor to deploy their representative within 3 days once the intimation is sent
from site. Any delay beyond 3 days shall be to supplier's account.

2.10 Valve manufacturers to note that the safe transportation of assembled valve
with actuator is in their scope of work. It is therefore required that the valve
manufacturer should order actuator meeting the packing guidelines given in this
specification.	 No	 claim	 shall	 be	 entertained	 on	 account	 of	 actuator
manufacturer's non compliance of requirements specified in this specification,
and the valve with actuator shall leave manufacturer's workshop after meeting
the terms given in this specification.

2.11 Valves shall not be packed in poly wrap irrespective of the increase in shipping/
transport volume. Box of wood/ ply board etc. shall only be used to pack the
valves with/ without actuator irrespective of the size/ rating of the valve.

2.12 The packing shall have suitable lifting arrangement to enable the lifting of valve
with the packing. Suitable provisions/ supports shall be provided from support
foot/ lifting lugs to enable to lift the valve with packing.
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2.13 Where it is required to transport valve and actuator separately, above clauses
shall be individually applicable for valve and actuator.

2.14 Assembled Valves shall be properly secured inside packing in order to avoid
any contact with packing material during transport.

2.15 For extended stem valves, it is permissible to dismantle stem extension and
actuator and as such the valve may be transported in three parts, each part
complying individually the requirements of this specification.

2.16 Actuators shall be packed in wooden box with proper cushioning of damage
prone parts like sockets, tubing, panel boxes etc.

2.17 Actuator cylinders shall be mounted on base with the help of metallic U-clamps/
welding on reinforcement plate. Metallic U-clamps to be used with double bolts
on either side of U clamp.

2.18 Actuator components layout shall be such that to minimize packing volume.
Back-up tank shall be put in horizontal position only, wherever feasible.

2.19 The manufacturer shall exhibit the packing meeting to the requirement of this
specification during inspection and take clearance.

3.0 HANDLING

3.1 Manufacturer to ensure that during lifting hooks for assembly are attached to
body/ end piece casting/ forging only and not on the pup piece. Any pup piece
having hook attachment mark may be rejected.

3.2 Assmebled valves, at all times, shall be lifted through lifting lugs only and not
from the pup pieces.

3.3 Support foot shall be provided on body only in bolted design. In no case, the
support foot shall be fastened in body bolting.

3.4 Lifting Lugs shall be provided on body/ tail piece in bolted design. In no case,
the lifting lugs shall be fastened in body bolting.

3.5 Valve vendor to work in close coordination with actuator vendor to ensure that
the sling put in lifting lug of valve do not interfere with the actuator/ tubing
during lifting at site. Any breakage during site lifting due to fouling of tubing/
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actuator components during site lifting shall be in supplier' account.

3.6 Extended Stem valves shall have placement of lifting lugs to ensure the lifting
of valve in stem vertical condition only. Under no condition the valve is to be
lifted in Stem horizontal/ inclined position.

4.0	 TRANSPORTATION

4.1 If the valve and actuator in assembled condition can be accommodated on
low bed trailer, low bed trailer shall only be used for inland transportation.
Dismantling of valve and actuator shall not be permitted under such case.

4.2 Valve shall be secured on trailer/ truck bed with ropes suitably attached
with valve boxes. Type of rope selection shall depend upon weight of
valve.

4.3 Tack welds on trailer/ truck bed shall not be used as a fastening method.

4.4 Bolting may be used to securely fasten the valve base on trailer if the
provision is available. No. and diameter of bolts shall be suitably chosen as
per	 weight	 of	 valve	 to	 ensure	 that	 bolts	 do	 not	 shear	 off	 during
transportation.

4.5 For large size valves, Loading shall be done preferably by hanging the
valve in position and moving the vehicle to valve sitting position.

4.6 Since unloading of valves is under valve manufacturer's scope, it is to be
ensured that valve manufacturer's representative shall 	 be available at
designated store to facilitate the same. Valve manufacturer has to keep the
track of vehicle movement accordingly. If due to project exigency/ time
constraint	 the	 unloading	 has	 to	 be	 done	 during	 manufacturer's
representative's absence, any damage during such unloading shall be
attributable to manufacturer only.
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2.1.5        Instrument air supply piping from the main instrument air header shall be galvanised 
heavy class pipes to IS 1239. 

 
2.2  Individual  pneumatic  signal  and air supply  tubing  shall conform  to the following 

specifications: 
 

2.2.1        Stainless tubes shall be used in general and shall be fully annealed and cold drawn 
seamless as per ASTM A269 TP 316 with 6mmOD x 1mmWT. 

 
2.2.2  Copper  tubing  where  specified  shall  be  seamless  6mmOD  x  1.0mmWT  soft 

annealed as per ASTM 868.74a cd No. 122 (DHP) sheathed with PVC 1.0mm thick 
coloured Black. 

 
2.3  All fittings shall be as a minimum of 100 rating except for tube fittings. The fittings 

shall have threading  as per B2.1 and socket weld connections  as per B 16.11. 
These shall conform to the following specifications in general. 

 
2.3.1        Tube fittings shall be flare type compression fittings double ferrule and pressure 

seat type. 
 

All tube fittings in impulse lines shall be rated to 5000 PSIG at 38oC. 
 

2.3.2  Carbon steel pipe fittings shall be forged as per ASTM A105 stainless steel pipe 
fittings shall be as per ASTM –182 Grf 316L 

 
2.4  Valve shall have normally Globe body and shall be fabricated out of Bar-stock and 

rated to min. of 1500.  These shall be screwed bonnet type with 13% GSS trim and 
plug shall be integral with the stem.   Face to face dimensions  shall be approx. 
80mm.  End connections shall be socket weld to ANSI 16.11 and threaded to B2.1 

 
2.5  Multibore tubing shall have a maximum 19 single polyethylene tubes, 6mmOD x 

1mm numbered for easy identification.  The bundle shall be marked with inner and 
outer fire resistance PVC sheath.  They shall carry a pair of telephone wire 0.6mm 
diameter flexible. 

 
 

2.6  Single pair and multi pair extension cables for Thermocouples shall be matched and 
calibrated in accordance with ISA MC 96.1.  Conductor size shall be AWG for single 
pair and 20 A for Multipair. 

 
The cable shall be armoured, each twisted pair shall be individually shielded with 
aluminium Mylar tape and a tinned copper drain wire.  The wires and the cable shall 
be colour coded as per ISA recommended practices. 
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