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SCOPE OF SUPPLY

General



This Specification covers, supply of MRS Skid (dual stream Filtration+ dual stream PRS+ single stream
RPD metering) which covers design, engineering, manufacture, inspection, testing, supply &
supervision of installation and commissioning, mandatory spare, shipment and documentation
requirements of these items in accordance with the requirements of this Requisition. The delivery period

of the complete MRS skid shall be 30 days from date of purchase order.

1.2 Description of MRS

MRS SKID
FLOW
SKIDSIZE | SKID SIZE

cATEGOR | RATE INLET | ouTLeT | SKIPSIZE | SIUBSIZE 1 Typeot | Qty.

(SCMH) | PRESSURE | PRESSURE Flow

Y Minto | (kglem2g) | (kgiem2g) | MONITOR | OF MONITOR | \qo0

s giems g giemsg VALVE VALVE

MRS Po 171025 25t04 | 3" (3004) 3" (1504 rep | INO

Note: Including single G400 RPD Meter with EVC & Latest Modem and Solar Panel

1. The Quoted Rates should include the Third Party Inspection Charges.

2. Only GGPL approved Third Party Inspection Agencies are to be deployed.
3. Scope of Third Party Inspection — Inspection as per SCC document.

4. The Rates should be in INR only

2.0

2.1

2.2

2.3

2.4

3.0

REMARKS
Supplier’s Compliance

Supplier shall submit his bid in full compliance with the requirements of this MR and attachments.
Bidder shall include the following statement in his bid:

We certify that our bid is fully complying with your enquiry dated ...... and referenced ............ ,

Compliance with this material Requisition in any instance shall not relieve the Vendor of his
responsibility to meet the specified performance.

Compliance with Specification

The supplier shall be completely responsible for the design, materials, fabrication, testing, and inspection,
preparation for shipment & transfer of above material to nominated delivery point strictly in accordance
with the MR & all attachments thereto.

Supplier’s Scope

Supplier’s scope of work includes the equipment with all internals & accessories shown on the data
sheets, specifications and all parts necessary for a satisfactory operation & testing except those which are
indicated to be out of Supplier’s supply.

Inspection

Supplier shall submit with his bid a list of 3 well known international Third Party inspection Agencies for
owner approval, which he intends to use for inspection. This agency will issue all relevant
certificates as per specification & codes.

Inspection shall also be performed by a designated Third Party Inspection agency and/or owner as

set out & specified in the codes & particular documents forming this MR.

SPECIAL INSTRUCTIONS TO BIDDERS
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Bidder to note that no correspondence shall be entered into or entertained after the bid submission.

Bidder shall furnish quotation only in case he can supply material strictly as per this Material Requisition
and specification/data sheets forming part of Material Requisition.

If the offer contains any technical deviations or clarifications or stipulates any technical specifications
(even if in line with MR requirements) and does not include complete scope & technical/ performance
data required to be submitted with the offer, the offer shall be liable for rejection.

The submission of prices by the Bidder shall be construed to mean that he has confirmed compliance
with all technical specifications of the corresponding item(s).

Supplier must note that stage wise inspection for complete fabrication, testing including raw material
inspection to be carried out.

Vendors for bought out items to be restricted to the approved vendor list attached with Bid document.
Approval of additional vendor if required, for all critical bought out items shall be obtained by the
supplier from the purchaser before placement of order. Credentials/ PTR of the additional vendor
proposed to be submitted by supplier for review and approval of Purchaser/ Purchaser’s representative.

The Skid manufacturer must deliver a Certificate of 3.1(b) stating the quality, the mechanical properties,
the chemical analysis the process of manufacture and the making for the skid (MRS).

All material shall be delivered at Company’s designated storage yard. The destination for delivery of
items is given in Commercial Section of the tender.

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
Owner’s requirement by the bidder during FAT and SAT. Owner 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 owner
during FAT/ SAT etc. As build drawing, final technical documentation shall be submitted by the bidder.
It shall contain all such changes.

Testing & Calibration:

Bidder's 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.

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/

equipment like Gas flow meters, Flow computers, Pressure regulators, testing, FAT, Site acceptance,
start-up/ commissioning of the station. The bidder shall provide assistance during commissioning without
any condition/ pre-requisite. It is the responsibility of the bidder to get the certification from site
Engineer.

Electronic Volume corrector (EVC) with solar panel shall be required for RPD meter type metering skid.
The system shall be designed in such a way that it should operate through battery. Bidder shall submit
Product Technical Literature along with offer.

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 skid are in bidder's

scope. Inlet and Outlet matching flanges and Studs &nuts (for skid interconnection and Inlet & Outlet
piping connection), suitable Gaskets shall also be supplied along-with each skid.
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Bidder to provide licensed Software in the name of owner for authenticating the algorithm written
in the EVC as per AGA.

Bidder to provide the necessary hardware/ software (licensed in favor of owner) for configuration
of EVC.

Bidder to supply all the hardware / software (licensed in name of owner) for accessing data of Flow
meter.

Bidder shall take single point responsibility for the engineering, design, certification, procurement,
inspection, testing, supply & performance of the Gas Pressure Reducing and custody transfer metering
skids along with all instruments, equipment and valves offered/ supplied in the skids based on the
data sheets and the specifications furnished, taking into consideration successful operation, safety and
established International standards for the complete skids.

As a part of skid design & engineering, the following shall be undertaken/ decided/ furnished by bidder:

@ Calibration of flow Meters (using air at/ near atmospheric pressure) considering the above
mentioned overall accuracy/uncertainty. RPD meter shall be air calibrated at 5 points. RPD
Meter shall be calibrated at 0.05 Qmax, 0.2 Qmax, 0.4 Qmax, 0.7 Qmax, and Qmax. (i.e at flow
rates of 5%, 20%, 40%, 70% and 100% of Qmax), subject to minimum flow rate of 5 M3/Hr
(or minimum flow rate as per calibration agency/ Laboratory).

2 Based on the approved design and tender requirement, Sizing of pipes, filtration, flow meters,
self-actuated Pressure control valves, Safety Shut Off (Slam Shut) valves, Pressure relief valves,
Creep relief valve.

3 Set points for Pressure Regulators (active, monitor) and slam shut valves.

(@) Instrument ranges to meet the Process operating and design conditions.

5) Noise calculations for Regulators. Vendor to provide detailed Noise calculation and
standard used and assumption considered (if any).

(6) All the instruments/ equipment to be procured as per the approved vendor list provided in bid
document.

Gas velocity in main line pipe, equipment, flow meter, main line valves, check valve etc must not
exceed 20 meters/second, (except SSV and PCV), when the maximum flow rate occurs at the lowest
expected inlet pressure. Velocity limit for SSV shall be 40 m/s.

Regulators/ SSV of minimum 1" size is required in this project. Regulator and SSV of lower than 1"

size shall not be accepted. Noise through Regulator (Active/ monitor) shall be limited to 85 dB. The
allowable pressure drop and noise values in regulator should not exceed permissible limits.

The data sheet should be filled up completely, signed, stamped and enclosed along with sizing
calculation, catalogue and drawings in the Technical Bid submitted by the bidder. Technical literature in
English language, along with dimensional details of the equipment and system hook up drawing shall be
submitted by bidder along with the technical bid.

Suitable transition fittings (required for connecting to MDPE pipes) shall be provided at inlet and outlet
of MRS.

The MRS shall have twin independent streams of Filtration, pressure regulation and RPD metering
system.

Cabinet / Enclosure for entire skid shall be as per cabinet specification attached elsewhere in tender
document.

Suitable mounting arrangement/ anchoring shall be provided in skid base frame. The cabinet shall be
suitable for outdoor installation. Top shall be slanted to avoid water inrush during rain. One side (front
side) of cabinet shall be lockable from outside, whereas the other sides (rear, top, side etc) of cabinet
shall be lockable from inside the cabinet (GAD to be got approved by Owner before proceeding for
fabrication).
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4.1
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Skids shall have Lifting lugs/ Hooks of adequate strength provided to facilitate its lifting and
convenience in handling. Working platforms, if required should be provided in the skids at
appropriate locations (and shown clearly in the drawing) to facilitate easy access to all parts of the
skid and to avoid any operational or maintenance problems.

Switch over from active stream to the hot standby stream should take place in the event of shut down
of the active stream for any abnormal reason.

RPD flow meter shall be positioned in such a way that the index can be read conveniently. Suitable
means to avoid condensation of water inside index head shall be provided by the bidder. When reading/
viewing the index head, the gas flow direction through the meter shall be from the left to the right.

All required cable, conduit and suitable cable gland (ex-proof) required for power, signal, pulse input,
RTD shall be supplied / installed by bidder. The Supply & laying of perforated cable tray on supports and
accessories required for cable laying and routing lies in the scope of the bidder. All interconnecting
signal, power, control cables used in the skid shall be armoured. The signal/control cables shall be
individual pair shielded and overall shielded. Bidder shall follow the cable specifications as per control
cable standard specifications.

Bidder shall carry out installation of junction boxes on separate support, JB earthing /grounding,
tagging, ferruling, cable glanding & termination, pair/ core identification of all cables.

The Supply & laying of earthing strip and earthing cables (copper) for earthing of instruments,

junction boxes etc. to instrument earthing system lies in bidder's scope. Bidder shall supply
required earthing strip/ cable for earthing.

Provision for anchoring skid (on foundation) shall be provided by bidder. Supply of suitable anchor
bolts (preferably of 16 mm size) also lies in bidder’s scope.

TESTING & INSPECTION

GENERAL

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 3.1 for pressure parts and Type
2.2 for other parts.

Bidder shall carry out 3.1 certification for all the supplied pressure parts/ mechanical items (part of
skid).

All materials and equipment shall be factory tested before shipment in the presence of Owner’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, issue of Inspection release note and delivery clearance/
advice. Acceptance of equipment or the exemption of inspection or tests thereof, shall in no way absolve
vendor of the responsibility for delivering equipment meeting the requirements of the specifications.

Vendor shall furnish the following:

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

o 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.

Bidder shall perform the usual standard tests to maintain quality control procedures. These test
certificates shall be submitted for review before starting inspection by owner. Bidder 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.
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Bidder shall include inspection by Owner/ Owner’s representative at bidder’s shop. For this
inspection, labour, consumable, equipment and utilities as required shall be in bidder’s scope. Third Party
Inspectors shall be deployed by the bidder. Bidder shall propose TPI agency for Owner’s approval.

PERFORMANCE & INSPECTION:

Adequate data on flow rate, Capacity, Range-ability, lock-up, minimum and maximum operating
pressure differentials, dynamic performance characteristics and predicted noise level emissions, set
points of slam shut valve, relief valve, active and monitor regulators etc., should be given by the
manufacturer in order to determine the performance of the regulators under various operating
conditions. Results of such tests carried out by the manufacturer to determine operational

performance and thereby confirm these design data and Manufacturing Test Certificates (MTC) for all
components / parts of DRS, NDT results, Welding Procedure Specification (WPS), Welder’s
Performance Qualification Record (WPQR), Welding Procedure Qualification Record (PQR), etc.,
should be made available prior to offering the complete skid for witnessing the performance testing by
Owner / Third party Inspection agency appointed by Owner.

The final performance test of complete MRS skid shall be carried out in presence of third party
inspecting agency / Owner’s representative before accepting the skid and giving clearance for
dispatch.

Inspection Plan:
@ Visual inspection of MRS skid assembly.
(2 Witnessing of:

a. Hydrostatic & Pneumatic Testing of MRS Skid assembly, as per parameters given in tender.

b. Performance testing of Regulator: Outlet pressure v/s flow (for various inlet pressures), inlet
pressure v/s flow for various outlet pressures (entire range of delivery pressure), checking lock
up pressure within limits, pressure setting & operation of Slam shut valve, Regulator and Relief
valves.

c. Stage-wise inspection to be carried out for inspection of workmanship quality and for inspection
of surface preparation and primer coat / intermediate coats to ensure proper adhesion / paint
quality.

d. Review of all Calibration certificates, reports, test certificates for all the Valves, relief device,
regulation device, filtration and measuring instruments at the time of inspection, i.e. used for
checking and testing, along with the calibration certificate of the master instruments from which
the instruments is calibrated.

SKID TESTING:
The following tests shall be conducted for the skid.

(1) Hydro Testing (for the integrated skid / individual pipe spools).

a. Hydro testing of the integrated skid shall be carried out using water as the testing
medium. The test pressure shall be 1.5 times the design pressure and holding time for the
test shall be 30 min. wherever necessary, regulators, relief valves and similar
components that have been tested independently should be removed from the line. Blind
flanges or double flange pipes should be installed temporarily in their place. All small
bore connections and impulse lines should be disconnected and suitable plugs or blank
flanges should be installed. A record of all hydrostatic testing carried out shall be
prepared for every skid and shall be provided during inspection.

(2) Pneumatic Leak Test of complete skid at 7 Bar(g).

a. Leak Tightness test of the skid shall be carried out at operating pressure, the test medium
shall be Air/ Nitrogen at 7 Bar pressure (minimum) and the holding time for test shall be
30 minutes(minimum).

b. Pneumatic testing using air or an inert gas should be undertaken on all installations and
should include all equipment and associated small bore pipe work. Care must be taken to
disconnect equipment, which might get damaged at the testing pressure.

c. It should be confirmed that all main, by pass and impulse valves within the section under
test are in the open position. Any open ends should be blanked off. The installation
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5.1

5.2

5.3

5.4

should be pressurized slowly up to the recommended test level as detailed in specific
requirements column.

d. Alljoints, flanges and glands on valves and fittings should be tested for leakage with a
suitable foaming fluid.

TEST OF SKID EQUIPMENT/ INSTRUMENT

The following tests shall be conducted:

@ Requirements of non-destructive testing like radiography, magnetic particle test, hardness test,
hydro-test, Charpy test for pressure relief valves, slam shut valves, Straightener and meter
runs shall be carried out strictly as per following specification.

2 100% 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.Two shots shall be taken for each area to be radiographed, as a minimum.

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

(@) 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.

5) Skid piping material testing and NDT of welds as per piping material specifications.

(6) Radiography/ X-ray, Charpy impact testing for line mounted instrument items such as pilot
operated pressure control valves in active monitoring configuration, pressure relief valves,
slam shut valves, RPD Meter etc.

Flow Meter, Meter run, EVC with solar panel and accessories shall be offered for pre-dispatch inspection
to Owner/it's representatives. Following tests, checks shall be conducted:

@ Functional and simulation tests including checking of hardware and software for Flow
computers including turbine flow meters with all its sub-systems in fully integrated
configuration.

2 Review of all certificates and test reports.

3 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.

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

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.

2 Type test report for JB and enclosure of all electronics/ electrical equipment. Radiographic /
Charpy test certificates for RPD Meters. Material test certificate for all line mounted instruments.
Dimensional test report Certificates for custody transfer application and other certificates
mentioned elsewhere.

Following minimum test shall be performed and demonstrated during FAT.

@ Skid functional testing considering metering, pressure regulation, limiting and safety
characteristics. (Functional testing of Slam shut valves, PC’s (active & monitor) shall be
demonstrated by simulation in vendor’s shop).

Inspection of Slam Shut Valves, Pressure Regulators, and Pressure Relief Valves shall include the
following:

@ Test to demonstrate set point accuracy and actuation time for Slam shut valves

)] Calibration certificate for Pressure relief valve set pressure

3 Seat tightness test for PCVs (Active and Monitor), Slam shut valves and pressure relief valves.
(Test shall be conducted at manufacturer’s workshop and certificates shall be submitted).
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6.0 INFORMATION/ DOCUMENTS / DRAWINGS TO BE SUBMITTED BY SUCCESSFUL
BIDDER

Successful Bidder shall submit six copies unless noted otherwise, each of the following:

Inspection & test reports for all mandatory tests as per the applicable code as well as test reports for any
supplementary tests, in nicely bound volumes.

Material test certificates (physical property, chemical composition, make, heat treatment report, etc.) as
applicable for items in nicely bound volumes.

Statutory test certificates, as applicable.

Filled in Quality Assurance Plan (QAP) for Purchaser's/ Consultant's approval. These QAPs shall be
submitted in four copies within 6 days from LOI/ FOI.

WPS & PQR, as required.

Within two (10) weeks of placement of order, the detailed fabrication drawings along with process and
mechanical design calculations for Purchaser's/Consultant's approval.

Detailed completion schedule activity wise (Bar Chart), within one week of placement of order.
Weekly & fortnightly progress reports for all activities including procurement.
Purchase orders of bought out items soon after placement of order.

Manufacturer's drawings for bought out items, in 4 copies, for Purchaser's/Consultant's approval within 4
weeks.

Manufacturer related information for design of civil foundation & other matching items within 4 weeks of
FOI/LOL.

All approved drawings/ design calculation/ maintenance/ operating manual documents as well as inspection
and test reports for Owner's/ Consultants reference/ record in nicely category-wise bound volumes
separately.

A list of documents to be furnished along with supply.

Note:  All drawings, instructions, catalogues, etc., shall be in English language and all dimensions shall be
metric units.
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1.0 INTRODUCTION

The scope of supply covers design, engineering, manufacture, inspection, testing, supply & supervision
of installation and commissioning, shipment and documentation requirements of these items in
accordance with the requirements of this Requisition.



2.0

CODES AND STANDARDS

The design, construction, manufacture, supply, testing and other general requirements of the package
equipment shall be strictly in accordance with the data sheets, applicable Codes and shall comply fully
with relevant National/ International standards, Indian Electricity Act, Indian Electricity Rules,
regulations of Insurance Association of India and factories Act, Indian explosive act.

Any modification suggested by the statutory bodies either during drawing approval or during inspection,
if any shall be carried out by the manufacturer without any additional cost and delivery implications.

The latest versions/revisions of following codes and standards are referenced to & made part of
specification:

Pressure Requlating Installations

ASME B 31.8
PNGRB CGD Standard

Gas Transmission and Distribution Piping Systems.
Technical standard and specifications including safety standards
for CGD networks (T4S-CGD)
: Pressure regulating installations for Natural Gas, Liquefied
Petroleum Gas and Liquefied Petroleum Gas/Air

IGEM/TD/13

Pressure Safety Equipment
(Regulators, Slam Shut Valves and Creep Relief Valves)

EN 334 : Gas pressure regulators for inlet pressures up to 100 bar
EN 14382 Safety devices for gas pressure regulating stations and
installations - Gas safety shut-off devices for
inlet pressures up to 100 bar

EN-88 Part 1 Pressure regulators and associated safety devices for gas
appliances Part 1: Pressure regulators for inlet  pressures up to
and including 50 ka

EN-88 Part 2 Pressure regulators and associated safety devices for gas
appliances Part 2: Pressure regulators for inlet pressures above
500 mbarup to and including 5 bar

APl 526 Flanged Steel Pressure Relief Valves

API| 527 Seat Tightness of Pressure Relief Valves

Filters

ASME Sec VIII Div.- |

Metering Equipment

AGA Report No. 3

AGA Report No. 5
AGA Report No. 8

Pressure Measuring Equipment

BS EN 837-1

BS EN 837-2

Boiler and Pressure Vessel Code

Orifice Metering of Natural Gas and Other related Hydrocarbon
fluids
Fuel Gas Energy Metering
Compressibility factors of natural gas and other related
hydrocarbon gases

Pressure gauges - Part 1: Bourdon tube pressure gauges;
dimensions, metrology, requirements and

Pressure Gauges - Part 2: Selection and Installation
Recommendations for Pressure Gauges
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BS EN 837-3 ; Pressure gauges - Part 3: Diaphragm and capsule pressure

gauges; dimensions, metrology, requirements
and testing

ORDER OF PRECEDENCE

In the event of any conflict between specifications, related standards and codes, any other document, the
following order of priority shall govern and more stringent conditions shall be applicable:

4.0

a)
b)
c)
d)
e)
f)

9)
h)

PNGRB Regulation

Statutory Requirements

Design Basis

Data Sheet/QAP

P&ID

Drawings

Technical specification of particular item
Code and Standard

GAS COMPOSITION

Sources of Gas supplies and their composition are given below:

Composition of Natural Gas
Product Mole %
CH, 95.73%
C;Hs 2.06%
CsHs 0.86%
iCsH1o 0.30%
nC;Hyo 0.16%
i CsHyp 0.07%
N CsHiz 0.05%
CeHis 0.02%

N, 0.51%
CO, 0.24% (max.)
H,S 5 PPM(max)

Water Content: 0.3- 0.4 (v/v)

5.0

A)

B)

DESIGN CRITERIA

Metering regulating skid should be typically consists of following main equipments:

Dry Gas filter

Pressure reduction skid
Metering

Inlet and outlet isolation valves.

GAS FILTRATION SYSTEM:

o “Filtration skid" in 2x100% configuration (One working + One Standby mode),
comprising all the material required to remove from the gas, the solid and liquid particles
larger than 3 micron (filter, piping, valves, safety devices, instruments, wiring)



) The PSVs for each Filter shall be designed for fire case.

. Filter shell shall be installed with QOC.

. The withstanding capacity of the filter cartridge shall be more than 1Kg/cm2. However
the DP across the filter in operating condition shall not exceed more than 0.5kg/cm2.

C) PRESSURE REGULATING SYSTEM:
) “Pressure regulating skid" in 2x100% configuration (One working + One Standby
mode).
. Two pilot operated slam shut-off valve with pilot operated monitor and active
regulator.
) The pressure relief valves shall be vented 3 meters above the working platform with

proper support, rain cap, bug screen. All Vents shall be left at least 3 meters above
highest working point in the skid.

o Set point of the PCV pilots and slam shut valves shall be adjustable. Vendor shall furnish
the adjustable range of the offered pilot and slam shut valves. The accuracy shall be +
1% over entire range. Vendor to submit Velocity / noise calculations for PCV and slam
shut Valve.

o Vendor shall confirm that the noise level for the integrated PCV and slam shut is within
85 dbA. In case noise level is > 85 dbA, vendor shall provide noise treatment to limit the
noise level and include silencers and expanders as required in the scope of supply.

o Stroke Time of SSV shall be less than 1 Sec or better Actual closing time of the valve
shall be furnished with the quotation. Resetting of integral slam shut valves shall be only
manual.

o Slam shut valves and PCVs shall have set point accuracy of 1% over the whole operating
range.

o CRV/ relief Valve shall be sized for 1% of skid flow/ capacity.

o Slam shut valve and Monitor Regulator shall be Fail Close type and Active Regulator
shall be fail open type.

o Leakage class for pressure control valve & slum-shut valve shall be class-VI as per FCI-
70-2-2006.

D) METERING:
o All meter run pipes shall be specially selected for dimensional accuracy and shall be free

from all imperfections and corrosion on internal surfaces. Meter runs shall be chosen
according to applicable geometric requirements of AGA standard. RPD with EVC and
solar panel Metering skid shall be provided with single metering line comprising all the
material required for gas flow rate measurement (flow meters, flow metering computer,
piping, safety devices, instruments, wiring etc).

E) GENERAL REQUIREMENTS:

o The Skid manufacturer must deliver a Certificate EN 10204 3.2 stating the quality, the
mechanical properties, the chemical analysis the process of manufacture and the marking
for the skid. All bought out Items like Flanges, Fittings, Valves to be used in
manufacturing of Skids shall have Certificates confirming to EN 10204 3.2.

o Instruments and electrical requirements shall be as per P&ID.

o The complete skid to be pneumatically tested in the factory premises @ 7 barg. The same
skid shall be re-tested once again at the installation site at design pressure with N2.

6.0 ENVIRONMENTAL SPECIFICATIONS

All equipment shall be designed for operation, storage & transportation under the following
environmental conditions.

Site Conditions



8.0

9.0

10.0

The entire instrumentation system shall be designed for the following site conditions:

Max. /Min. temperature : 65 /- 5 deg. Celsius.

Design Temperature : -20°Cto65°C

Relative Humidity : Max / Min. : 90%/ 41%

Hazardous Area classification Zone 1, Gas group HHA /1B, Temp. Class T3

7.0 EARTHING

Metallic part of all equipment not intended to be live shall be connected to earth as per provisions of IS:
3043/1IEC recommendation. Grounding of all electronics shall be separately connected to earth using
insulated copper wire. Grounding of electronic equipment shall not be connected to earthing for electrics
or equi-potential bonding.

GUIDELINES-PREPARATION OF DRAWINGS

At least following information shall be reflected in the TITLE BLOCK.

The title of document, including the Name of Owner, Detail engineering consultant, TPIA, Bidder,
Project Name & No. , Area code, Title and Drawing No. also is to be provided in Title Block.

1) The date and revision number of document.
2) The purpose of issue of document with the signature / initials of the persons, who drafted,
checked and approved the document.

Revisions shall be clearly identified on all documents / drawings and modified portions shall be clouded
in case of drawings and outlined (A shown with Revision) in case of documents.

All documents shall be listed. From the list it should be possible to keep track of various issues and
revisions of the documents. The list shall be regularly updated to reflect the latest revisions based on
project requirements.

ERECTION, TESTING AND COMMISSIONING AT SITE

Bidder shall be responsible for erection, commissioning; performance test of system, FAT, all required
testing, SAT and field trial run of MRS.

SPARES AND CONSUMABLES

Bidder shall provide for spare parts and consumables required during the erection, commissioning,
testing, defect liability period and trail run.
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1.2

1.3

1.4

1.5

1.6

1.7

18

19

1.10

111

This specification together with all annexure enclosed, covers the requirements for the design,
engineering, manufacturing, testing, inspection and supply of MRS units along with all the accessories.

In the event of any conflict between this specification, datasheets, related standards codes etc., the more
stringent shall apply.

Owner’s/Consultant datasheet for Cartridge filters, Pressure regulators with Slam shut valve, RPD flow
meters, EVC, Pressure relief valves, Pressure/Differential pressure gauges and accessories indicating
materials for body, internals etc. has been attached. However, this does not absolve the bidder’s
responsibility for proper selection with respect to the fluid & its operating/design conditions. Proper
sizing & selection of Cartridge filters, flow meter, Pressure Regulators, Slam shut valves, Pressure relief
valves, Pressure instruments, Temp. Instruments etc. and accessories. Sizing Calculation required for
Cartridge filter, PCV’s, SSVs, PSV etc and Noise calculation required for PCVs are bidder’s
responsibility.

Process parameters for skids are given in P&ID. Bidder shall take single point responsibility for the
design & performance of the skids based on the data sheet and specification furnished and taking into
consideration successful operation, safety as per the established international standards for complete
skids. As a part of the skid, design & engineering of following shall be included by bidder:

* Make model and detail specification of each item.

»  Fixing pressure drop across various elements

» Sizing & Selection of cartridge filters, PCVs, Slam shuts, EVC and PSV etc.

* Noise calculations for PCVs and Slam shuts valves.

» Selection of ranges for Pressure transmitter, Temp. Transmitter, Pressure Gauges, Differential
Pressure Gauges, Temperature Gauges, RTDs etc.

» All design performance characteristics.

» Individual dimensions of each item.

»  Overall dimension of each unit.

*  Weight of each unit.

Bidder shall consider all the requirements of this specification along with those as per relevant standards
and shall assume total responsibility including all aspects of engineering, design, certification etc. for
filtration, pressure reducing and metering units.

Bidder to note that all the items including cartridge filters, pressure regulators and slam shut valves, RPD
meters, pressure safety valves, flow computer etc. shall be procured from reputed vendors only.

Bidder’s quotations shall include the detailed specifications for all the items of filtration, let down &
metering units. The bidder shall also offer any instruments /equipments required for safe and efficient
operation of the system.

Bidder to furnish

a) The maximum flow rate (in Sm3/hr) at minimum inlet pressure for all PCVs at valve full open
condition.

b) Min. flow rate (in Sm3/hr) through each PCV without damaging the trim and valve internals at
min. inlet pressure.

c) Flow rate vs. trim lift curve to justify the valve range ability and valve regulation characteristics.

All units of measurements in bidder’s specification sheets shall be same as those in owner’s data sheets.

All material specification for the various parts in the bidder’s specifications sheets shall be to the same
standard as those in owner data sheets.

Bidder shall enclose catalogues giving detailed technical specification and other information for cartridge
filters, self actuated pressure control valve, slam shut valves, pressure relief valves, pressure/ temperature
gauges, RPD flow meters, EVC, Pressure transmitter, Temp transmitter etc. covered in the bid.

Bidder’s quotation, catalogues, drawings, operating and maintenance manuals etc. shall be only in
English language.
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2.1.

3.0

Bidder shall submit subsequent to award of contract the sizing details & specification of all the
instruments and piping items make and model, skid details etc. The relevant catalogue, technical
literature shall also be furnished.

All drains/vents should be having provision for putting end cap and shall be complete with wire seal.
2.0 GENERALITIES

Definition
Subject to the requirements of the context, the terms used in this specification are given the following
meaning:

OWNER GODAVARI GAS PVT. LTD

BIDDER Designates the individual or legal entity with whom the order has been
concluded by the OWNER. The term “BIDDER” may be used
indifferently or a supplier, a manufacturer, an erection contractor, etc.

GOODS and/or SERVICES Designate, depending on the case, all or part of the drawings or
documents, substances, materials, material, equipment, structures, plant,
tools, machinery etc., to be studied, designed, manufactured, supplied,
erected, built, assembled, adapted, arranged or put into service by the
CONTRACTOR under the AGREEMENT, including all the studies,
tasks, works and services specified by the order. The Terms GOODS or
SERVICES may by indifferently used one for the other as required by
the context.

PROJECT Designates the aggregate of GOODS and/or SERVICES to be provided
by one or more CONTRACTORS.
SHALL This verbal form indicates requirements strictly to be followed in order

to confirm to the standards and from which no deviation is permitted.

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

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

CAN This verbal form used for statements of possibility & capability, whether
material, physical or casual.

STANDARD AND CODES
Mechanical

Equipment shall generally be mechanically designed in accordance with the relevant institute of Gas
Engineers (IGE) codes and the following principal codes of practice (Latest Edition).

ASME Boiler and Pressure Vessel code

Section —V : Non destructive examination

Section —VIII : Pressure Vessel, Division-1

Section —IX : Welding and brazing qualification

American National Standard Code

ANSI/ASME : B 16.5 : Flanges and Flange fittings

ANSI/ASME B31.8 : Gas Transmission and Distribution Systems

ANSI/ASME B 16.20 : Metallic gaskets for pipe flanges

ANSI/ASME B 1.20.1 : Pipe threads general purpose (inch)

ANSI/ASME B 16.34 : Valves flanged, threaded & welding ends

American Petroleum institute

API RP 520 X Part -1 & 2, Design. and installation of pressure relieving system in
refineries

API RP 521 X Guide for Pressure relief and Depressing Systems.
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4.2

API RP 550 : Manual on installation of refinery instrument and control system.

AP16D ; Specification for pipeline valves, end closures and swivels.
API 527 ; Commercial Seat Tightness of safety relief valves with Metal-to-Metal
seats.

British Standard Specifications
BS 449 : Structural steel work
BS 1515 : Materials of filters & scrubbers

Instrumentation
Instrumentation shall generally be in accordance with the applicable sections of the following principal
codes of practice (latest editions).

BS 1041 : Code for temperature measurement.

BS 1042 : Code for measurement of fluid flow in pipes.

BS 5501 : Part-1, Electrical apparatus for potentially explosive atmospheres.
API RP 550 : Manual on Installation of Refinery Instrument Control Systems.
API RP 521 : Guide for Pressure relief & Depressurising Systems.

ISAAS.1 : Instrument Symbols & Identification

BS 2765 : Thermowell.

AGA : American Gas Association.

Pressure Safety Equipment
(Regulators, Slam Shut Valves and Creep Relief Valves)

EN 334 : Gas pressure regulators for inlet pressures up to 100 bar
EN 14382 : Safety devices for gas pressure regulating stations and installations -
Gas safety shut-off devices for inlet pressures up to 100 bar
EN-88 Part 1 : Pressure regulators and associated safety devices for gas appliances Part
1: Pressure regulators for inlet  pressures up to and including 50 ka
EN-88 Part 2 : Pressure regulators and associated safety devices for gas appliances Part

2: Pressure regulators for inlet pressures above 500 mbar up to and
including 5 bar

API 526 : Flanged Steel Pressure Relief Valves

API 527 : Seat Tightness of Pressure Relief Valves

IGEM/TD/13 : Pressure regulating installations for Natural Gas, Liquefied Petroleum
Gas and Liquefied Petroleum Gas/Air

DIN-43760 X Temperature vs Resistance curves for RTDs.

DIN-19234 : Electrical Distance Sensors; DC interface for Distance Sensor and

Signal Convertor.
4.0 SCOPE OF WORK
Bidder’s scope shall include complete design, engineering, manufacturing, integration, performance
testing, inspection, FAT, supply, supervision of erection, testing & commissioning, & documentation of
MRS skids as per the respective P&IDs, data sheets and other specifications enclosed herewith.
MRS units shall be comprised of the following items as per enclosed P & IDs, the followings:

Skids shall consist of following generally:-

i)  Cartridge filters with differential pressure gauges, Safety Relief Valves, along with all accessories
(as indicated in P & ID).

ii)  Self actuated pressure control valve(s) with integral slam shut or individual monitor and SSV as
indicated in respective P & ID’s.

iii) Upstream straight lengths, profiler, downstream straight lengths & downstream straight lengths
shall be suitable for RPD flow meters and as per applicable standard/code.
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4.4

4.5

4.6

4.7

4.8

iv) Pressure regulator shall be designed in such a way that inlet pressure does not come in direct
contact with the main valve diaphragm (i.e. loading type of regulator only shall be accepted).

v)  Regulator shall be designed as per EN 334 and SSV shall be as per EN 14382.
vi) Safety Relief Valves
vii) Pressure gauges, temperature gauges, Pressure transmitter, RTDs

viii) Complete piping, fittings, valves, flanges, expanders, reducers; vent arrangements etc. as required
as per P & IDs to make the skids complete in all respects and ready for installation.

ix) Piping, tubing, fittings, valves etc. as required for the installation of Instruments.

x)  Cabling from various analog, digital inputs (all instruments) up to EVC enclosure mounted on
skids.

xi)  Steel structures for skid & supports, platform & maintenance access as required.
xii) Special installation tools as required for normal operation and maintenance.

xiii) For pressure transmitter 1/2” tapping along with 1/2” SW isolation valve shall be provided along
with SS 316 manifold.

xiv) Two %" tapping on the filter differential pressure gauge along with isolation valves, impulse tubing
and manifold etc.

xv) For temperature element, bidder shall provide SS 316 flanged thermo well. The connection on the
thermo well for temperature element shall be (1/2””) NPT (F).

xvi) Manual isolation valves
xvii) Solar Panel with battery back-up for EVC.

xviii)Any other item required to complete the skid in all respects as per technical specs and mentioned in
tender document.

xix) Cabinet / Enclosure for entire skid shall be as per cabinet specification attached elsewhere in tender
document.

The skids shall be complete in all respects, ready for installation and commissioning at the respective
locations. There shall be minimum work to be done at site. All field mounted instruments shall be
supplied loose to avoid damages of same during transportation of the skids. However, PCVs with integral
slam shut, RPD flow meter, flow straightner, Monitor valve shall be duly mounted on the skids. The
EVC shall be fully configured and all the necessary data as per data sheet should be configured in EVC to
minimize site work. The details regarding installation of MRS, shall be clearly described in the
“Installation Manual” especially made for skid installation and the same shall be submitted while
dispatching skids.

End connections for the skids shall be flanged and shall be supplied with companion flanges.

All items in the skid shall be properly supported to avoid vibration. Special supports, as required, shall
also be supplied by bidder.

All piping materials shall be as per piping material specification/codes specified. The piping fabrication
work shall confirm to the requirements of ANSI B31.8.

The skid shall be sized considering ease of transportation. Skid may be brazen up with flanged end to end
connections for connection at site. Bidder to supply complete skid including interconnecting piping
between filtration, let down (PRS) and metering skid.

All instruments on the skid shall be easily accessible.
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4.13

4.14

4.15

4.16

4.17

4.18

4.19

4.20

421

4.22

4.23

4.24

4.25

4.26

4.27

4.28

All the instrument enclosures mounted in the field shall be weather proof / ex-proof conforming to IP-65/
NEMA -4/ NEMA -7 as a minimum.

Completeness of the skid including matching the end connections, size and rating, providing appropriate
piping length, necessary expanders/ reducers as per piping specification given herein shall be ensured.

Bidder shall furnish Bill of Materials for the skid, and completeness of the Bill of Materials for the skid
to meet the functional requirement of specifications of tender document is bidder’s responsibility.

The packaged assemblies shall include all interconnecting piping, valves, inlet and outlet manifolds,
control equipment and components, regulators, meters and all other necessary components required to
deliver a complete operational system for each location. Skid mounted terminals shall be installed at the
locations nominated in this documentation and in accordance with local government rules and regulations
applying to such facilities. The bidder shall be responsible for determining all applicable requirements
and ensuring compliance.

Bidder shall submit all drawings and documents as per vendor data requirement of Owner.

Commissioning spares as required shall be included as part of the offer. A list shall be attached along
with the bid. These shall be supplied along with skids.

Bidder shall quote separately for two years operation and maintenance spares for the skids as per the
SOR.

The pressure relief valves as indicated shall be vented 3 meters above the working platform with proper
support, rain cap, bug screen. All Vents shall be left at least 3 meters above highest working point in the
skid.

Bidder shall furnish sizing calculation details for all the pressure relief valves, regulator from valve
manufacturer for Owner / Consultant’s review for approval during detailed engineering.

Set point of the PCV pilots and slam shut valves shall be adjustable. Bidder shall furnish the adjustable
range of the offered pilot and slam shut valves. Bidder to submit Velocity / noise calculations for Integral
assembly of PCV and slam shut Valve.

Pressure regulators shall be fail open/close type as indicated in the data sheets. Bidder shall confirm that
the noise level for the integrated PCV and slam shut is within 85 dbA. In case noise level is > 85 dbA,
bidder shall provide noise treatment to limit the noise level and include silencers and expanders as
required in the scope of supply.

Any soft material used in valves shall be able to retain its functional properties for minimum period of 3
years.

Closing time of slam shut valve shall be less than 1seconds or better for all sizes of the valves. Actual
closing time of the valve shall be furnished with the quotation.

Resetting of integral slam shut / PCV valves shall be only manual.
Slam shut valves and PCVs shall have set point accuracy of 1% over the whole operating range.

The allowable tolerance in the set pressure for the pressure relief valves shall be as per relevant codes.
Spring material of pressure relief valve shall be based on releving temperature.

The relief valve shall meet the seat tightness requirement as per APl 527.
All materials to be used in construction of valves shall be suitable for Natural Gas services.

Bidder shall be responsible for the design of filters for the successful operation of the meters on the skids.
Filter shall be cartridge type shall be provided with a differential pressure Gauge.

For Integral slam shut valve sizing, a maximum velocity of 40 m/s will be considered.
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All the accessories of the valve shall be weather proof as per NEMA 4/ IP 65.
All the calculations and units of measurement shall be metric standards only.

Skid instruments mounted on the channel shall be suitable for installation in tropical hot and humid
climate.

Temp range: -5 - 65 deg. C
Relative Humidity: 100 %

Flow direction shall be clearly marked on the meter body.

Flow profiler shall be provided at the RPD meter inlet to eliminate swirls and cross current setup by the
pipe fittings, valves or regulators preceding the meter inlet piping where specified. Flow Profiler shall be
a bundle of SS 316 tubes as per AGA. Bidder shall furnish complete details/design of straight length
(upstream/downstream).

End connection details shall be as per data sheets.

a) Bidder shall take single point responsibility for the design, fabrication, assembly, testing and
performance of the metering skids.

b) The fabrication, assembly, testing and inspection works have to be carried out at Bidder’s works or
works designated by the Bidder. In case of Bidder designated works, the facility should have
established proven track.

Technical Requirements for Skid Mounted Terminals:

1) Bidder shall be responsible for the complete supply and fabrication of skids including foundation
bolts.

2) The piping items shall conform to specification and data sheets included in the Engineering
documents.

3) The skid shall be supplied in segments of length and weight, suitable for easy transportation.
handling at site during installation. If the skid(s) are supplied in more than one segment, necessary
flange, nuts, bolts and gaskets for installation and bidder shall also supply assembly at site.

4)  Piping material (pipes, fittings, flanges, etc.) for high point vents shall be supplied loose by bidder
to be installed and assembled at site.

5) Bidder shall submit general arrangement drawings for skid indicating the elevations of inlet and
outlet flanges, overall skid dimensions and the weights of the individual segments.

6) Bidder shall furnish details of skid foundation.
7) Bidder shall submit complete dimensioned drawings for skid indicating materials of all piping
components for company’s approval prior to procurement and commencement of fabrication of

skid.

The sizes of pipes, meter and valves given in P&ID shall be minimum and bidder has to size and submit
calculation for the same, and if required higher size meter to be given by Bidder.

Bidder shall be fully responsible for proper integration of their supplied systems with Owner’s SCADA
(RTU) systems and shall provide all the technical details to Owner for configuration at SCADA and
GSM modem end. Configuration in the supplied control panel shall be bidder’s responsibility.

MRS shall be designed considering process parameters i.e. Flow rate, Inlet & outlet (delivery)
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Pressure given in P&ID. Minimum size & rating of skid / components selected & offered shall be as
indicated in P&ID. Offered size shall be same or higher that the sizes indicated in P&ID after sizing
calculation.

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.

The custody transfer equipments at field like transmitters (pressure & temperature) shall be installed in
environmental enclosure to minimize the effects of ambient temperature variations and shall be lockable
for prevention of unauthorized data entry. The size of the cabinet shall be suitable for removing and
fixing of transmitters for ease of maintenance. The transmitters shall be fixed in mounting brackets inside
the cabinet. The cabinet shall be mounted and fixed in the skid.

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

All interconnecting instruments cables, earthing cables in skid and cables to control room shall be
armored. All signal and alarm cables shall be individual pair shielded and overall shielded. Bidder shall
follow the cable specifications as per signal cable standard specification.

All field transmitters and other instruments shall be certified weatherproof to minimum IP65 and safe /
ex-proof suitable for hazardous area classification IEC Zone 1, Gr.l1A/ 1B, T3.

All limit switches, junction boxes, cable glands & accessories shall be certified weather proof and ex-
proof.

The certification for use of all instrumentation items including junction boxes / cable glands etc. in
hazardous areas shall be as follows:

o Certificates from statutory authorities like BASEEFA, FM, CENELEC, ATEX etc. for
items of foreign origin and from CMRI etc. for items of Indian origin.
o Approval certificate from CCOE (Chief Controller of Explosives) for all instrumentation

items which are ex-proof to be installed in India, irrespective of country of origin and the
same is mandatory.

o Approval certificate from BIS (Bureau of India Standards) for all flameproof instruments
manufactured in India.

All field mounted instrumentation items shall be suitable for continuous working in outdoor installations,
considering temperature, humidity etc. as per data given elsewhere in this bid. Ingress protection for all
field instruments and enclosures / junction boxes / cable glands etc. shall be IP-65 as minimum.
Instruments mounted on the skid shall be suitable for installation in tropical hot and humid climate
considering temperature : -5 to 65° C ; Humidity : 100%.

The bidder shall include isolation valves in Impulse lines for the pressure regulators and monitors slam
shut valves etc. The pressure instruments shall be provided with individual process isolation valves and
block and bleed manifolds.

Transmitters shall be microprocessor based “SMART” type. All transmitters shall be 2 wire, and
provided with integral output meter with digital display. The temperature transmitters shall be Pt 100
RTD sensor type (class A, 4 wire type) with integral head mounted SMART transmitter with two wire 4-
20 mA DC output, 24 VDC loop powered complete with local output meter (LCD type). The temperature
transmitter shall be provided with flanged thermowell of 316SS material fabricated from drilled bar
stock.

Bidder shall furnish details of foundation required for MRS skid.

In view of the total weight and overall dimensions of the skids, bidder may decide to fabricate and
transport the skid in more than one part. In that case, bidder shall ensure that the site job shall only be
limited to bolting together these parts at site and no further welding or joining of components together
etc. are required. The responsibility of such jointing together and its proper functioning would rest on the
bidder.
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The up-stream & downstream meter run for flow meter shall be cold insulated. This is to ensure even
heat transfer throughout the meter run for the environmental conditions given in the tender. The thermo-
wells & impulse tubing for the custody transfer transmitters to be cold insulated.

Flow Computer Validation Software: Bidder to provide licensed Software in the name of Owner or
authenticating the algorithm written in the Flow Computer as per AGA guidelines. Bidder to provide the
necessary hardware / software (licensed in favour of Owner) for configuration of Flow computer and
other instruments (if any). Bidder to provide all the details / soft-wares for SCADA communication /
GSM Modem.

The Bidder shall assume single point responsibility for all aspects of the work. This shall include Timely
completion, liaison with VENDOR of specified items, co-ordination of the work, quality and guarantee
for the equipment.

5.0 CERTIFICATION FOR CUSTODY TRANSFER

The flow computer offered shall be certified by a suitable authority of the country of origin for use in
custody transfer applications.

The bidder shall furnish the regulations of the certifying authority considered by him for custody transfer
applications. If other instruments also need to be certified as per the regulations the same shall be
complied with.

6.0 TESTING AND INSPECTION

All materials and equipment shall be factory tested before shipment in the presence of owner’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 bidder responsibility for delivering equipment meeting the
requirements of the specifications. Following tests shall be included.

1. Material test certificate, hydrostatic test certificate for self actuated pressure control valves, slam shut
valves, pressure relief valves, isolation valves and for all piping /valves of skid.

2. Testing to demonstrate set-point accuracy and actuation time for integral Slam shut valves.

3. Testing to demonstrate the set point accuracy for self actuated pressure control valves for the complete
range of pressure and flow conditions.

4. Calibration certificate for pressure relief for set pressure and all field instruments.

5 Seat tightness test for self actuated integral slam shut valves, pressure relief valves

6. Test certificate for all field instruments such as PGs, TGs, DPGs, PTs & TTs.

7. Certificates from statutory body for limit switch being flame proof and weather proof.

8. Skid piping material testing and NDT of welds as per PMS.

©

. The skid hydro testing.

10. Leak test of complete skid

11. Skid functional testing considering metering, pressure regulation, limiting and safety characteristics.
Bidder shall perform the usual standard tests to maintain quality control procedures. Bidder shall submit
these certificates for review of Owner before starting inspection. Bidder shall be responsible for testing
and complete integration of the system. Detailed procedures of test and inspection shall be submitted by

the bidder for review before order and mutually agreed upon.

Inspection will be done by Owner/Owner representative at bidder’s shop. For this inspection, labor,
consumable, equipment and utilities as required shall be in bidder’s scope.



6.3  Testing and inspection works have to be carried out at Bidder’s works or works designated by the bidder.

6.4 The Bidder must submit a certificate EN 10204 3.2 stating the relevant quality of the Supplied MRS.

7.0 DOCUMENTATION

The Owner’s vendor data requirement sheet indicates detailed drawings, data and catalogs required from
the bidder. The required number of reproducible and prints should be dispatched to the address
mentioned, adhering to the time limits attached.

Final drawings from the bidder shall include dimensional details, weight, mounting details and any other
special requirements etc. for the skids. All dimensions in general shall be in millimeters. Bidder shall
furnish all manuals necessary to test, operate and maintain the system.

8.0 NAME PLATE

Each skid and all the instruments in the skid shall have a SS nameplate attached firmly to it at a visible
place furnishing the following information:

Tag number as per Owner’s data sheets.
Body sizes in inches and the valve Cv.
Set pressure range or flow range.

Flow range in Sm3/hr

Rating

Bidder’s Name & model number

9.0 PAINTING

9.1 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 in case of blast cleaning
shall be Sa 2-1/2 as per Swedish Standard SIS 0055900.

9.2 Non-ferrous materials, austenitic stainless steels, plastic or plastic coated materials, insulated surfaces of
equipment and pre-painted items shall not be painted.

9.3  Stainless steel surfaces both inside and outside shall be pickled and passivated.
9.4  Machined and bearing surfaces shall be protected with varnish or thick coat of grease.

9.5  Depending on the environment, following primer and finish coats shall be applied.

Environment Description
1) Normal Industrial Surface Preparation : Sa 2-1/2
Primer : 2 coats of red oxide zinc chromate each 25
micron thick
Finish coat : 2 coats of synthetic enamel, each 25 micron
thick.
2) Corrosive Industrial Surface Preparation : Sa 2-1/2
Primer : 2 coats of epoxy zinc chromate each 35
micron thick
Finish coat : 2 coats of epoxy high build paint, each 100

micron thick.



3)

4)

9.6

9.7

10.0
10.1
10.2
10.3

10.4

11.0

12.0

Coastal & Marine Surface Preparation ; Sa 2-1/2
Primer : 2 coats of high build chlorinated rubber zinc
phosphate each 50 micron thick
Finish coat : 2 coats of chlorinated rubber paint, each 35
micron thick.
All Environment Surface Preparation : Sa 2-1/2
(80-400° C)
Finish coat : 2 coats of heat resistant aluminium paint
suitable for specified temp, each 20 micron
thick.

(Al values refer to dry film thickness).

The valves in carbon steel body shall be painted light gray (RAL 7038). Skid piping hall be canary
yellow.

Bidder to ship supply of primer and the paint to permit on-site repair of shipping damage (if any) to the
factory coatings.

SHIPPING

All threaded and flanged opening shall be protected to prevent entry of foreign material.

All the field mounted instruments shall b supplied loose to avoid damages during transportation.
Skids shall bear proper shipping markings.

Shipping details like gross wt., net wt., volume, dispatch point, made of dispatch, mode of package etc.
for each type of metering skid shall be provided with the offer.

REJECTION

Bidder shall make his offer in detail, with respect to every item of the Purchaser’s specification. Any
offer not conforming to this shall be summarily rejected.

INFORMATION TO BE SUPPLIED WITH TENDER

The bidder shall provide at the time of tendering a complete detailed engineering package in accordance
with the vendor data requirement and shall include but not necessarily be limited to the same.

13.0 WARRANTY& DEFECT LIABILITY PERIOD

The bidder shall amend repair or replace with new materials any defects or deficiencies in the plant
and/or work which become apparent at any time or from time to time, within the period of twelve (12)
months occurring from the date of commissioning.

If the bidder does not make good those defects or deficiencies in the supplied MRS skid within a
reasonable time of having been given prior written notice by the Owner to do so, the Owner may arrange
for such defects or deficiencies to be remedied by others at the risk and expenses of the bidder, but
without prejudice to any other rights which Owner has under the Contract in respect of those defects or
deficiencies.
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INTRODUCTION

The technical specification deals with the requirements for the design, procurement and erection of the

filtration system.



2.1

2.2

3.0

3.1

3.2.

3.3.

3.4.

3.5.

2.0 GENERALITIES

Codes, Standards & Legal Requirements

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-1X : Welding and Brazing Qualifications

ASME Sec-1l & ASTM : Material Specifications

ANSI B16.5 : Pipe Flanges & Pipe Fittings

ANSI B16.1 : Forged Steel Fittings Socket Welded & Threaded
ANSI B16.47 : Large Diameter Steel Flanges

ANSI B36.10 : Welding & Seamless Wrought Steel Pipe

In case of contradiction the more stringent requirement will govern.

Review & Approval

Whenever OWNER and/or OWNER’S REPRESENTATIVE review and/or approval is requested for a
document submitted by the Bidder or before an action is implemented by the Bidder. Such review and/or
approval shall always be requested in writing by the Bidder to the OWNER and/or OWNER’S

REPRESENTATIVE before any action is taken related to this review and/or approval.
OWNER and/or OWNER’S REPRESENTATIVE approval shall always be given in writing.

DESCRIPTION

The system shall consist of two identical streams with two Isolation Valves each at Inlet and Outlet of
each stream.

Inlet Connection

e One process inlet connection (Refer P & ID) with Manual Operated Isolation Valve.
e Thermometer, manometer and pressure transmitter.

Outlet Connection
e  Two process outlet connection (Refer P & ID).

FOR EACH STREAM

Inlet Valve

» One manual IDB valve (Internal Double Block & Bleed)) as per P&ID.

Outlet Valve
* One manual DB valve (internal Double Block & Bleed).

Coalescing Filter for each stream



3.7.

3.7.

One Coalescing filter, made of carbon steel, designed according to the ASME VIII Div. 1 code, with the
following requirements:

The Coalescing filter is designed to remove the liquid and solid particles above 3 microns;
An impact test @ 0°C is required for the material of the shell and the heads;

All the materials are to be delivered with a 3.1 B certificate (DIN 50049);

A relief valve is fit on the shell side;

Shell and heads material thickness shall include a 1.5 mm corrosion allowance;

Typically, the filter is provided with Manometer and Differential pressure Gauge, pressure safety
valve, vent valves, manual valves in series, (one block valve and one throttling valve) and drain valves
manual valves in series, (one block valve and one throttling valve).

Dished ends shall be of seamless construction, type 2:1 ellipsoidal type and shall be heat treated after
forming as per ASME Sec. VIII Div.1.

All nozzles less than or equal to 2" NB size shall be provided with 2 Nos. 6mm thick stiffeners at 90
degree to each other.

All nozzles above 3" NB size, shall be provided with reinforcement pads. Calculations for
reinforcement pads as per ASME shall be submitted for purchaser's approval. Alternatively,
Purchaser’s standard shall be followed.

All flanges up to 150# rating shall be of Slip on / weld neck type (for size upto 100 NB). All flanges
above 150# rating shall be weld neck type only irrespective of the nozzle size.

A davit/ hinged arrangement shall be provided for the end closure for convenient handling. The
closure shall have perfect sealing arrangement to prevent leakage.

The filtering elements shall be able to withstand the pressure differential created by choked conditions.
The maximum allowable differential pressure (bursting pressure) shall be indicated in the bid
proposal.

The material of the filtering elements shall be chosen by the vendor based on his past experience with
similar service to suit the duty requirements. Preferable it should be Fibre glass.

The filtering element type, model and numbers of elements shall be selected based on the supplier's
recommendation.

Safety valves included in vendor's scope, shall be designed as per pressure safety valve specification.
The supply of PSV’s shall be as per the approved vendor list.

Instrumentation
All the instrumentation indicated on the flow sheet attached in Appendix 3 will be provided by the
VENDOR.

The instruments will be suitable for hazardous area as mentioned in Design Basis; they will be wired up
to junction boxes suitable for that classified area.

All the electrical materials will be weatherproof for outdoor installation (minimum IP 65) for the safety

p

rotection (hazardous area), they will be intrinsically safe EEX (ia) or (ib) or explosion-proof EEXx (d).

Electricity

The filtration skid will be equipped with:

All the required electrical materials;

The power/control cabinets;

The cabling and wiring inside the battery limits;

The earthling inside the battery limits;

The electrical materials will comply with the IEC standards and all the applicable local regulations.

The electrical materials will be suitable for an hazardous area classified “zone 1 - Il A, Il B T3; they
will be wired up to junction boxes suitable for that classified area.



4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

All the electrical materials will be weatherproof for outdoor installation (minimum IP 55) for the safety
protection (hazardous area), they will be intrinsically safe EEx (ia) or (ib) or explosion-proof EEx (d).

The power/control panels/cabinets will be equipped with all the required protections and control devices.
The cables will enter the power/control panels, junction boxes, instruments, cabinets from the bottom.

4.0 INSPECTION AND TESTING

Inspection and testing will be performed on all the assemblies and components considering the following
list of activities:

* Visual inspection;

* Dimensional checking
* Pressure testing;

» Non destructive testing;

* Functional performance testing.

All raw materials shall be inspected at source and test certificates to enable proper identification shall be
submitted.

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 dispatch only after final
certification for acceptance is issued by the inspector.

Bought-out items or items sub-contracted to other sub-suppliers shall also be inspected at the sub-
supplier's works.

Inspection by third party, if specified, shall be arranged by the supplier. It shall be responsibility of the
supplier to make available to the inspector all the new / revised drawings, calculations and other enquiry
documents.

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.

In case of site fabricated / assembled equipment, same inspection agency shall be responsible for inspection,
testing at site.

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.

The following NDT requirements are mandatory in addition to the requirements of code/ specifications.

(@  Ultrasonic Examinations
(i)  Butt weld in thickness > 50mm as supplement to radiography.
(i)  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.

(i)  Root-run and final layer of all butt welds.
(iii)  Fillet welds of 3¥2% 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.



49

4.10

411

4.12

(vi)  Skirt to head joint.

(vit) 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 circumferential.

(i)  When formed heads are made of welded plates/ petal construction all the
weld seams prior to forming and after forming shall be fully radio graphed.

(iif)  All the weld T joints shall be radio graphed.

(iv) Radiography examination of welds in Cr-Mo and Cr-Mo steel shall
preferably be carried out after heat treatment. If radiography 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.

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.

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 pressurizing and
depressurizing and procedure of such strain measurements shall have prior approval of Purchaser /
Consultant.

Any or all the tests, at purchaser's option, shall be witnessed by purchaser/ its authorized inspection
agency. However, such inspection shall be regarded as check-up and in no way absolve the vendor of this
responsibility.

Acceptance criteria will comply with the relevant codes and standards; if not existing, the VENDOR shall
indicate them in a quality control procedure fully approved by a Third Party inspector.

The VENDOR shall indicate a list of inspections and tests with the relevant procedures for being
reviewed and approved by the PURCHASER.
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1.0 SCOPE



2.1

This specification covers the basic and technical requirements for the design, the selection, the
requisitioning and the installation for the Pressure Letdown System.

The skids will consist of two identical trains containing Slam Shut Valve, Monitor Valve and Active
valve with required Instrumentation.

2.0 GENERALITIES

Codes, Standard and Legal Requirements

The design, construction, materials, testing of the skid shall be in accordance with the codes and
standards mentioned in the present specification and legal requirements as listed below:

ANSI/ASME B 16.5 Pipe Flanges & Flanged Fittings
ANSI/ASME B 16.20 Metallic Gaskets for Pipe Flanges
B 1.20.1 Pipe Threads General Purpose (Inch)
B16.34 Valves Flanged, Threaded and Welding End
Sec-VIII Boiler & Pressure vessel code rules for construction of Pressure vessels
ANSI/FCI 70.2 Control Valve Seat Leakage Classification
EN 334 Gas pressure regulators for inlet pressures up to 100 bar
EN 14382 Safety devices for gas pressure regulating stations and installations. Gas safety shut-off
devices for operating pressure up to 100 bar
EN-88 Part 1  Pressure regulators and associated safety devices for gas appliances Part 1: Pressure
regulators for inlet pressures up to and including 50 ka
EN-88 Part 2  Pressure regulators and associated safety devices for gas appliances Part 2: Pressure
regulators for inlet pressures above 500 mbarup to and including 5 bar
IEC 60079 Electrical Apparatus for Explosive Gas Atmospheres
IEC 60529 Degrees of Protection Provided by Enclosures.
EN 10204 Inspection Documents For Metallic Products

EN 12186 Gas supply systems - Gas pressure regulating stations for transmission and distribution -
Functional requirements.

IEC-60079 Electrical Apparatus for Explosive Gas Atmosphere

IEC-60529 Degree of Protection Provided by Enclosures (IP Code)

ISA Instrumentation Systems and Automation Society

575.03 Face to Face Dimensions for Flanged Globe-Style Control Valve Bodies

575.04 Face to Face Dimensions for Flangeless Control Valves

S75.19 Hydrostatic Testing of Control Valves

1S-13 947 Specification for Low Voltage Switchgear and Control gear.

1S-2148 Electrical Apparatus for Explosive Gas Atmaospheres - Flameproof Enclosures 'd’
IGEM/TD/13 Pressure regulating installations for Natural Gas, Liquefied Petroleum

Gas and Liquefied Petroleum Gas/Air



3.0 GENERAL DESCRIPTION

The supply of the gas pressure letdown system shall cover as a minimum the design, manufacture,
assembly and test of the gas pressure letdown and safety associated devices. The package shall also
include all the necessary control equipment with enclosures suitable for the working environment.

4.0 DESCRIPTION OF THE GAS PRESSURE LETDOWN SYSTEM

Process data for the gas pressure letdown skid are given in the P&ID.

The gas pressure letdown system shall include necessary equipment to perform safely the operation for
which it is designed. It shall be equipped with, but not limited to (see also the relevant P&ID):

For each train:

e One manual actuated inlet double block and bleed integrated isolation valve.

e One Integral slam shut-off valve with monitor regulator or individual slam shut-off valve & monitor
regulator, with the following characteristics:

The valve shall be gas actuated and (direct spring type) of fail closed type; with closing time
of less than one second. (If individual monitor is used then monitor valve shall be fail open
type)

Pressure regulator shall be designed in such a way that inlet pressure does not come in direct
contact with the main valve diaphragm (i.e. loading type of regulator only shall be
acceptable).

Regulator shall be designed as per EN 334 and SSV shall be as per EN 14382.

The valve shall have RF flanged.

This valve shall be equipped with a manual reset and opening device;

Actuation of the valve shall be possible by maximum and minimum pressure;

The seat leakage specification shall be class 6 according to ANSI B16.104;

The accuracy of the trip settings shall be +/- 1%;

the setting range shall be:

o for the maximum set point, 90 to 150% of the maximum outlet pressure;
o for the minimum set point, 10 to 40% of the maximum outlet pressure.

the valve shall control the outlet pressure;.

the maximum increase of the downstream pressure or “closing overpressure” shall not
exceed 5% of the set pressure

it shall be possible to modify the nominal flow by changing easily the internal restriction
pieces of the valves,

the control range shall be from 10% to 120 % of the maximum outlet pressure,

the accuracy of the regulated outlet pressure shall be +/- 1% of the set pressure for entire
flow range.

5.0 PIPING REQUIREMENTS



6.0

7.1

7.2

The piping requirements must be in accordance with the attached piping classes specification.
MARKING

All components of the package shall be clearly marked with a stainless steel plate (to be submitted for
approval) showing main characteristics and item numbers which shall comply with here attached
standard.

7.0 INSPECTION & TESTING

Tests on the Mechanical Part (Gas)

A hydrostatic test shall be performed on the station at 1.5 times the design pressure. All welds shall be
100 % tested by radiography before hydrostatic tests.

System Tests and Inspection
The test shall be conducted at the manufacturer’s factory, according manufacturer procedure.

The tests shall include the operational check of the control and on/off valves and of the safety system.
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1.0 SCOPE

This specification covers the general requirements for the design, manufacture, assembly, calibration,



2.1

testing, installation and commissioning of MRS using RPD flow meters.
2.0 GENERALITIES
Codes, Standards & Legal Requirements

The design, construction, materials, testing of the metering station shall comply with the codes and
standards mentioned in this technical specification.

In particular, the following standards are applicable for the gas metering system:

ANSI/ASME B 16.5 Pipe Flanges & Flanged Fittings

ANSI/ASME B 16.20 Metallic Gaskets for Pipe Flanges
B1.20.1 Pipe Threads General Purpose (Inch)
B16.34 Valves Flanged, Threaded and Welding End
Sec-VIII Boiler & Pressure vessel code rules for construction of Pressure

vessels

ASTMD-1250 Standard Guide for use of Petroleum Measurement Tables

AGA Report No. 8 Compressibility Factors of Natural Gas and Other related Hydrocarbon Gases
(also API MPMS Chapter 14.2)

AGA Report No. 7 (Latest edition) Measurement of Gas by Turbine Meter.

ANSI C37.90.1 Surge Withstand Capability

ANSI / NFPA 70 National Electrical Code (NEC)

ANSI / NFPA 75 Standard for the Protection of Electronic Computer Data Processing
Equipment.

NEMAICS 1 General Standards for Industrial Control and System

ANSI/ISA-12.00.01 Electrical Apparatus for Class I, Zones 0, 1& 2 Hazardous (Classified)
locations: General Requirements.

IEC 60079 Electrical Apparatus for Explosive Gas Atmospheres

IEC 60529 Degrees of Protection Provided by Enclosures.

APl MPMS American Petroleum Institute Manual of Petroleum Measurement
standards

Chapter 1 Vocabulary

Chapter 4 Proving Systems

Chapter 5 Metering

11-2-1 Compressibility Factors for Hydrocarbons
11-2-2 Compressibility Factors for Hydrocarbons

EN 334 Gas pressure regulators for inlet pressures up to 100 bar

EN 10204 Inspection Documents For Metallic Products

EN 12405 Gas Meters - Gas Volume Electronic Conversion Devices

EN 14382 Safety devices for gas pressure regulating stations and installations. Gas safety

shut-off devices for operating pressure up to 100 bar

EN 50014 Electrical Apparatus for potentially explosive atmospheres — General
Requirements



2.2

3.1

3.11

3.1.2

3.1.3

3.14

3.15

3.1.6

3.2

3.21

EN 50020 Electrical Apparatus for potentially explosive atmospheres — Intrinsic Safety .

ISO/TR 12765 Measurement of fluid flow in closed conduits - Methods using Transit - time
ultrasonic flow meters.

ISO 5168 Measurement of fluid flow - Evaluation of uncertainties.

I1ISO 12213 Natural Gas - Calculation of compression factor

EN 1776 Gas supply systems - Natural gas measuring stations - Functional requirements.

In case of contradiction the more stringent requirement will govern.

Review & Approval

Whenever OWNER and/or OWNER’S REPRESENTATIVE review and/or approval is requested for a
document submitted by the Supplier or before an action is implemented by the Supplier. Such review
and/or approval shall always be requested in writing by the Supplier to the OWNER and/or OWNER’S
REPRESENTATIVE before any action is taken related to this review and/or approval.
OWNER and/or OWNER’S REPRESENTATIVE approval shall always be given in writing.

3.0 DESCRIPTION OF MRS METERING UNITS

General

The gas metering skid shall be designed with RPD meters for flow quantity measurement. Additionally,
temperature and pressure measurement instrumentation shall be provided for each run.

The gas metering system shall transmit information to EVC and onward transmission to RTU/SCADA as
well as GSM Modem.

The metering station shall be the basis for the sales accounting for the gas. In addition to mass flow, it
shall continuously calculate heating value, density, Wobbe index and volume at standard conditions
(15.56°C and 1.0332 Kg/cm2A).

The process data and specific requirements for the gas metering station are given in the technical
specifications.

The metering station shall be able to measure the flow rates between the specified minimum and
maximum flow values.

The metering station shall be designed, built, installed and validated in accordance with ISO 5168 and
EN 1776.

The gas compressibility factors must be calculated according to 1ISO 12213-2.

The meter assembly and sensors shall be certified for Zone 1 Gas Gr Il A & |l B, Temp T3 service as
defined in the IEC.

Metering Lines

Each metering stream shall at least include the following equipment:

e One manual, inlet double block and bleed integrated isolation valve equipped.

e RPD flow meter with flow and pressure outputs to the flow measurement computer system.
e Class A type 4-wire RTD type temperature transmitter with thermo well.

e Connection to the venting system.



3.2.2

3.2.3

3.24

3.2.5

3.2.6

3.2.7

3.2.8

3.2.9

e Manually operated outlet double block and bleed integrated isolation valve

The internal diameter of the meter tubes shall be identical to the internal diameter of the used flow
meters.

The inside surface of the meter tubes shall be as smooth as possible and shall be clean and free from
incrustations, pitting and deposits.

The circularity of the meter tubes shall comply with ISO requirements.

The straight length of calibrated pipe forming the upstream and downstream parts of the meter tubes shall
be cut from one piece of pipe without any intermediate girth weld. All meter run pipes shall be specially
selected for dimensional accuracy and shall be free from all imperfections and corrosion on internal
surfaces.

The calibrated meter runs for turbine meter shall be easily removable and shall be connected to a adjacent
piping by means of flanges.

The gas flow meter and meter tube piping shall be installed in a region of zero stress in the pipeline to
minimize strain on the meter. The upstream pipe work shall be carefully aligned to minimize flow
disturbances, especially at the upstream flange of the meter.

As a minimum, Flow Profiler shall be 316 stainless steel of a between-flange. These shall comply with
the requirements of AGA 7 for Turbine meters.

All tubing and fittings used for impulse piping shall be of SS 316. Tube fittings shall be flare less double
compression type of three-piece construction consisting of ferrule, nut and body suitable for use on SS
tubes. Instrument valves and manifolds shall be of SS316 construction of forged type.

All interconnecting instrument cables in skid shall be armored. All signal and alarm cables shall be
individual pair shielded and overall shielded. Vendor shall follow the cable specifications as per signal
cable standard specifications.

The pressure instruments shall be provided with individual process isolation valves and block and bleed
manifolds.

The design used shall provide maximum reliability, maximum on-line performance and minimum
maintenance. Instrument shall be field proven. No prototype instrument shall be supplied. Technique of
measurement used shall be interference free. It shall be immune to other impurities in the fluid stream.
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2.1.

2.2.

2.3.

24.
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24.2.

24.3.

24.4.

24.5.

2.4.6.

1.0 SCOPE

This specification covers the basic requirements for the design, selection, requisitioning and the installation
of instrumentation and control systems associated with equipment purchased as a “Package Unit”.

ﬁllc.). Item Skid contractor / Vendor IC‘:?% ':tg Contractor / Remarks
Supply of Package unit along
with complete instrumentation
and control systems equipment,
Isolation valves, fittings, flanges, Civil
1 MRS erection hardware, shall be foundation/platform
(Package unit) | supplied by the Vendor. for skid
Erection, testing, Commissioning
of the Skid is in vendor scope.
Supervision of skid installation
also in vendor scope.
2.0 GENERAL

Codes, Standards and Legal Requirements

The design, construction, materials, testing of instrumentation and control systems shall be in accordance
with the codes and standards mentioned in the present specification.

Review and/Or Approval

Whenever Owner review and/or approval is requested on a document to be submitted by the bidder or
before an action is implemented by the bidder, such review and/or approval shall always be requested in
writing by the bidder to the owner any action subject of this review and/or approval is taken.

Owner approval shall always be given in writing.

Instrumentation Terminology

The terminology shall conform to ANSI/ISA S 51.1 “Process Instrumentation Terminology”.

Special Instructions to Contractor

This specification covers the requirements for design, manufacturing, and supply of the MRS skid.

Bidder to submit their offer in a well-documented manner with all required documents as listed in
“Material Requisition” (but not limited to) of this tender. Contractor to note that no correspondence

whatsoever shall be entertained after the bid submission.

Bidder’s offer including catalogue, technical literature or any kind of documents shall be in English
language only.

An offer without any of the required documents shall be liable for rejection.

Bidder shall supply the system conforming international standards, which shall be well proven in gas
pipeline projects in India and abroad. No prototype system or part of the system shall be supplied.

Bidder is responsible for the selection of the system and / or part of the system so that it shall meet the
specifications in Toto. If at any stage, till the completion of the project, the offered system and / or part of
the system are found unsuitable for the specified requirement, bidder shall replace the same with suitable
system meeting the specifications without any time and cost implication.



24.7.

24.8.

24.9.

4.0

4.1.

4.2.

4.3.

4.4,

4.5.

4.6.

Bidder may ask for any kind of inputs required to execute their job in a systematic manner. But at the
final stage, bidder shall not get any time extension because of the non-availability of the inputs from
owner.

In case of any conflict between the specifications indicated in same attachment or various attachments of
tender, the same shall be intimated to the owner to resolve before manufacturing.

While submitting engineering documents like data sheets etc. for owner’s approval, bidder must follow
the formats used in tender, although bidder may include any additional data / information in that data
sheet.

3.0 INSTRUMENT IDENTIFICATION

Each instrument shall be identified by unique tag no. as per P&ID.

DESIGN PRINCIPLES

General

Instrumentation and control and monitoring systems of Package Units shall be in accordance with this
specification and as defined in the P&I Diagrams.

The Package Units shall be supplied complete with all instrumentation, fully piped, wired and tested to
ensure safe, reliable and effective operation as well as easy maintenance of the complete Package Units.

Protection and packing of all materials shall be suitable for shipment and protection on jobsite during
storage prior to erection.

Instrument Selection
Instruments and instrumentation systems of proven reliability shall be used.
Tagging

All instruments and instrumentation equipment shall be permanently identified by tags, labels and/or
nameplates. Use of adhesive tapes shall not be allowed.

Painting

Manufacturer’s standard colors shall be used for all instrumentation equipment in control and instrument
rooms, unless otherwise specified. Field instruments shall be epoxy painted, unless otherwise specified.

Transmission Systems

Transmission of the process variables shall generally be by means of electronic or low level signals. The
output signal for electronic instruments shall be 4 to 20 mA DC or digital. As far as possible, a true two-
wire transmission system shall be used.

Enclosures and Materials

All instruments shall be suitable to withstand the environmental conditions specified for the plant
location.

All parts subject to moisture, fungus growth or insect attack shall be suitably treated (tropicalisation).

Local instrument housings shall be weather-proof (IP 65 minimum) and meet the electrical area
classification requirements.

All parts of instruments exposed to process fluids shall be resistant to corrosion by the corresponding
fluid.



4.7. Electronic Instrumentation in Hazardous Areas
In hazardous areas, Ex-proof instrumentation shall be provided.
All electrical instruments to be installed in hazardous locations shall be certified to ATEX directives or
other international agencies like CSA, UL, FM.
Contacts shall be encapsulated and, if used in intrinsically safe circuits, contacts shall be gold plated.
4.8. R.F. Immunity
All instruments and control systems shall be immune from the effects of any R.F. interference that may
occur at the plant location in accordance with IEC 801 “Electromagnetic compatibility for industrial-
process measurement and control equipment”.
4.9. Electrical Power Supply
Electrical power supply shall be provided by vendor through Solar charged battery ( Min.20 watts).
4.10. Instrument Connections

1) In general, process connections on instruments shall be 1/2”” NPT.

2) Pneumatic connections shall generally be 1/4” NPT. Larger sizes may be used for special
applications, e.g. for high-speed actuators.

3) Electrical connections on held instruments shall be 1/2” NPT.
4.11. Measuring Units

The metric Sl system shall be used for all documents. The following units of measurement as well as
their multiples and sub-multiples, shall be used.

4.11.1. Flow
« Gas Sm*h (normal 15.56°C; 1.0332 Kg/cm2 A)
4.11.2. Pressure
* Gauge pressure kg/cm? g
* Absolute pressure kg/cm? a

* Differential pressure: kg/cm?

4.11.3. Level
0 - 100 % (Process)
4.11.4. Temperature
°C
4,115 Heating Value
Kcal/Btu (user selectable)
4.11.6 Analysers
Direct reading (as pH, % O2, ppm, S, etc.)
4.11.7 Other measurements
* Current: Aor mA
* Voltage: V or mV
* Power: kW
* Force: N

* Mass: kg or t



4.12

* Density: kg/m?
* Time: dorhors.

Scales and Charts
1) Temperature instruments shall have scales calibrated in °C.
2) Pressure instruments shall have scales calibrated in kg/cm2 g.
3) Absolute pressure instruments shall have scales calibrated in kg/cm2 a.

4) Charts for all instruments shall be 0 - 100 linear.

5.0 ENGINEERING DOCUMENTATION

5.1,

5.1.1.

5.1.2.

5.13.

5.1.4.

5.2.

5.2.1.

5.2.2.

The documents and drawings to be prepared by the bidder are listed hereunder. These shall be
submitted for Owner/Owner’s representative approval during engineering stage.

Documents
As a minimum requirement, the following documents shall be provided, when applicable.
Instrument index

Instrument Index shall include all tag nos. shown in P&ID and it shall be prepared as per enclosed
format (Ref. Appendix 1).

Instrument data sheets

The data sheets shall comprise all necessary technical data associated with the Instruments as per the
enclosed format (Ref. Appendix 3).

Calculation sheets

Calculation sheets for safety relief valves, thermowell velocity calculation shall be provided along with
data sheet. Sizing/ Velocity calculation required for PCV, PSV, SSV, Noise calclulation etc required.

Certification files

They shall contain copies of all electrical safety certificates and all documents applicable to the safety
of electrical equipment installed in hazardous areas.

Drawings
As a minimum requirement, the following drawings shall be prepared, when applicable.
Process hook-up drawings

The process hook-up drawings shall show installation details for the various instruments, complete with
a schedule of required material as per enclosed standard drawings.

Tubing hook-up drawings

The tubing hook-up drawings shall show installation details for control valves and on-off valves
complete with a schedule of required material as per enclosed standard drawings.

Supplier shall develop the standard hook up drawing for PG, TG, DPG,SSV and regulators as standard
practice and will submit to Owner/Owner’s representative for approval.

6.0 PRESSURE INSTRUMENTS



6.1.

6.2.

6.3

6.4

7.1

7.2

7.3

8.1.

9.1

9.2

Pressure Gauges
Ref. Appendix 3
Differential Pressure Guage
Ref. Appendix 3.
Pressure Transmitter
Ref. Appendix 3.
Pressure Ranges
Range shall be selected so that normal pressure be in the middle third of the span, if possible.
Suppressed ranges may be used to obtain better sensitivity where required.
7.0 TEMPERATURE INSTRUMENTS
Resistance Temperature Detectors (RTD)
Ref. Appendix 3.
Temperature Gauge
Ref. Appendix 3.
Temperature Transmitter
Ref. Appendix 3.
8.0 PRESSURE RELIEVING DEVICES
Pressure Relief Valves
Refer Data sheet of pressure relief valve
9.0 INSTRUMENTATION WIRING
Cables
The instrumentation cables shall be selected in function of the application on basis of Appendix 4.
Earthing
Earthing of instruments, panels, consoles, shall be carried out by others in accordance with the

applicable code requirements. Contractor shall provide only connectivity; supply of earth pits is
excluded from contractor’s scope.
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1.0 GENERAL
11 Scope

1.1.1  This specification, together with the data sheets attached herewith forms the requirements for the
design, materials, nameplate marking, testing and shipping of control valves.

1.1.2  The related standards referred to herein and mentioned below shall be of the latest editions prior to the
date of the purchaser's enquiry:

IEC - 79 Electrical Apparatus for Explosive Gas Atmosphere.



1.1.3

IEC - 529 Degree of Protection Provided by Enclosures.

ASME B 1.20.1 Pipe Threads

ASME B 16.5 Steel Pipe Flanges and Flanged fitting.

ASME B 16.20 Ring Joint gaskets and grooves for Steel Pipe Flanges

APl 6D Pipelines valves (Gate valve, Plug, Ball and check Valves)

API 609 Lug and wafer type, Butterfly valves.

EN 14382 Safety devices for gas pressure regulating stations and installations. Gas
safety shut-off devices for operating pressure up to 100 bar

EN 61056-1 Specification for performance, design and construction of valve, regulated
sealed type.

ISAS 75.01 Flow Equation for sizing control valves.

ISA'S 75.02 Control valve capacity test procedure.

ISA'S 75.03 Face to face dimensions for flanged Globe-style control valve bodies.

ISAS 75.04 Face to face dimensions for flangeless control valve.

OSHA Occupational Safety and Health Authority.

DIN 50049 Document on Material testing.

1S-2147 Degree of Protection Provided by Enclosures for Low Voltage Switch
gears and Control gears.

1S-2148 Flame proof Enclosures of Electrical Apparatus.

EN 334 Self Actuated Control Valve.

In the event of any conflict between this specification, data sheets, related standards, codes etc., the
vendor should refer the matter to the Owner/ Owner’s Representative for clarifications and only after
obtaining the same should proceed with the manufacture of the items in question.

1.1.4  Inaddition to compliance to owner’s specifications in totally, bidder’s extent of responsibility includes
the following :-
(@ Owner’s data sheets specify the minimum acceptable material for the body and trim of self actuated

control valves. Alternative superior material of construction shall also be acceptable.

(b) Sizing and selection of all self actuated control valves suitable for the indicated fluid flow rate over the
indicated turndown, noise and suitable treatment to limit noise less than 85 dbA.

© Bidder to include supply of impulse lines, isolation valves, flame proof, junction boxes & cable glands.
2.0 VALVE SELECTION
2.1 Body Construction

e Pressure Control valves with flanged body only are acceptable.
e The minimum pressure control valve body size shall be 1".
e The valve body rating should be equal to or better than the flange rating specified in the data sheets.



2.2

2.3

231

2.3.2

24

2.5

2.6

2.7

2.8

2.9

3.0

3.1

3.2

4.0

41

e The valve shall be suitable for installation in horizontal or vertical lines.
End Connections
Unless otherwise mentioned, end connection details shall be as below:-

a) Flanged end connections shall be as per ANSI/ASME B 16.5

b) Flanged face finish shall be serrated concentric to paragraphs 6.3.4.1, 6.3.4.2 and 6.3.4.3 of
ANSI B 16.5. The face finish as specified in the data sheets shall have cone serrations as

follows:
Serrated 250 to 500 AARH
125 AARH 125 to 200 AARH
63 AARH 32 to 63 AARH.
C) Ring type joint flanges shall have octagonal grooves as per ANSI B 16.20.

Face-to-face dimensions of Globe type control valves shall be in accordance with ISA S 75.03.

Bottom drains shall be plugged off or blind flanged. When a plug is used, threads shall correspond to
ANSI/ASME B 1.20.1 (NPT). Where a flange is used, its dimensions and rating shall correspond to
ANSI/ASME B 16.5.

Guiding shall be as per Vendors manufacturing standards.

Valve Materials

Valve Material shall be as shown in data sheet.

Valve Sizing

Valve shall be sized to give proper control throughout flow range with accuracy as mentioned.

Noise

The noise level of control valves shall not exceed 85 dB, as measured 1 meter downstream of the valve
within 1m radially from the pipe outside diameter.

Pressure regulator shall be designed in such a way that inlet pressure does not come in direct contact with
the main valve diaphragm (i.e. loading type of regulator only shall be acceptable).

Regulator shall be designed as per EN 334 and SSV shall be as per EN 14382.

Finish

The body shall be painted as below:

Carbon steel body - Light grey
Alloy steel body - Canary yellow
Stainless Steel body - Natural

All the pneumatic valve accessories of the valve shall be weatherproof to IP-65 as per IEC- 529 / 1S-2147.
NAMEPLATE

Each control valve shall have a SS nameplate attached firmly to it at a visible place, furnishing the
following information:

a) Tag number as per purchaser's data sheet.
b) Body and port sizes in inches.



c) Stem travel in millimeters.

d) Action on air failure.

e) Spring range.

f) Air supply pressure.

g) Manufacturer's model number for the valve body, actuator and positioner.

5.0 INSPECTION AND TESTING

Unless otherwise specified, purchaser reserves the right to test and inspect all the items at the vendor's
works.

5.1 Vendor shall submit following test certificates and test reports for purchaser's review ;

a) Material test certificate with detailed chemical analysis from the foundry (MIL certificates) for
each casting.

b) Certificate of radiography/x-ray for valve castings. 100% Radiography shall be carried out for
the following valve castings:
i) Body sizes 18 inches and above.
ii) Body rating ANSI 300 pounds and above.

C) Pneumatic test certificate for all pneumatic actuator at a pressure not less than one and half (1.5)
times the actuator design pressure.
d) Test certificate for each valve giving detail of hydrostatic tests, calibration/stroke checks, seat

leakage tests, valve characteristics, testing of accessories etc.
5.2 Hydrostatic Test

Each control valve body shall be subjected to hydrostatic test at 1.5 times the design pressure as per ANSI
rating, all control valve bodies covered under IBR, shall be tested as per IBR regulation. There shall not be
any visible leakage during this test.

5.3 Functional Tests

5.3.1 Seat Leakage Test
The test shall meet the requirements specified in ANSI B 16.104.

5.3.2 Lift Characteristics

The test shall be carried out at no load condition and following shall be verified;

a) Stroke Checks.

b) Linearity and Hysteresis
Linearity and Hysteresis shall be better than _+ 1.5% of rated lift with positioner and £5.0% without
positioner.

5.3.3 Certificate from statutory bodies for intrinsic safety/explosion proof and weather proof for
Positioners, limit switches etc. IBR certification in form Il C shall also be furnished wherever
applicable.
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1.0 GENERAL
11 Scope

1.1.1 This specification, together with the data sheets attached herewith covers the requirements for the design,
materials, fabrication, nameplate marking, inspection, testing and shipment of pressure relief valves.



1.1.2 The related standards referred to herein and mentioned below shall be of the latest editions prior to the
date of the purchaser's enquiry: -

1.1.3

114

1.2

121

122

ANSI/ASME

B1.20.1

B 16.5

B 16.20

B 16.34

ASME

Sec-VIII

Sec-l

API

AP1520

Part |

Part 11

AP1 521

API 526

API 527

EN 10204

IBR

American National Standards Institute/American Society for Mechanical
Engineers.

Pipe Threads General Purpose (Inch).

Pipe Flanges and Flanged Fittings NPS '/," through JSr PS 24
Ring Joint Gaskets and Grooves for Steel Pipe Flange

Valves- Flanged, Threaded and Welding End

American Society of Mechanical Engineers.

Boiler and Pressure Vessels Code Section V111 'Pressure Vessels'

Boiler and Pressure Vessels Code. Section-! 'Power Boilers'

American Petroleum Institute

Sizing, Selection and Installation of Pressure Relieving Devices in Refineries.
Sizing & Selection

Installation

Guide for Pressure Relieving and Depressurizing Systems.

Flanged Steel Pressure Relief Valves

Seat Tightness of Pressure Relief Valves.

Inspection Documents For Metallic Products.

Indian Boiler Regulations

In the event of any conflict between this specification, data sheets, related standards, codes etc., the
following order of priority shall govern:

a) Statutory Regulations

b) Data Sheets

c) Standard Specification
d) Codes and Standards

In addition to compliance to owner's specifications in totality, bidder's extent of responsibility shall

include the following;

a) Technical data sheets indicate the type, size, relieving area etc. of the selected the valve. However,
vendor shall be responsible to size and select the proper valve with orifice relieving area meeting the
indicated operating conditions

b) Technical data sheets specify the minimum acceptable materials for body, bonnet, disc, nozzle,
spring, bellows etc. The same shall be finalized during detail engineering.

C) Sizing calculation sheet of valve

Drawing and Data

Detailed drawings, data, catalogues and manuals required from the bidder are indicated by the ~ owner
in vendor data requirement sheets.

Final documentation consisting of design data, installation manual, operation and maintenance manual



2.0

2.1

211

212

2.13

2.2

221

2.2.2

2.2.3

2.3

231

2311

2.3.1.2

etc. submitted by the bidder after placement of purchase order shall include the following as a
minimum:

a) Specification sheet for each pressure relief valve and its accessories

b) Certified drawing sheets for each pressure relief valve and accessories, which shall provide
dimensional details, internal construction details, end connection details, weight and material of
construction.

c) Copy of type test certificates.

d) Copy of test certificates for all the tests indicated in clause 3.0 of this specification.

e) Installation procedure for Pressure relief valve and its accessories

f)  Calibration and maintenance procedure including replacement of internals wherever applicable.

DESIGN AND CONSTRUCTION
Valve Design
The definitions of various terminologies used in purchaser's data sheets are as per APl RP 520 part 1.

Unless specified otherwise, all pressure relief valves shall be full nozzle full lift type and all relief valves
in thermal safety application shall be modified nozzle type.

For flanged pressure relief valves, the valve inlet and outlet size, the orifice designation and
corresponding relieving area shall be as per APl 526.

Valve Sizing

Sizing shall be carried out using the formulae mentioned in the following standards whenever the sizing
code mentioned in the purchaser's data sheets refers to these

Sizing Code Standard
API API RP 520 Part |
AP| RP 521

Discharge Co-efficient

For all valves in gas, vapour or steam service with design code as ASME Sec VIII or ASME Section |
discharge co-efficient of 0.975 as per APl 520 shall be used.

For the selected orifice letter designation and inlet and outlet size of the pressure relief valve, relieving
area of the valve offered by vendor shall meet those in API-526.

Valve Construction

Body

Unless otherwise mentioned, end connection details shall be as below: -

a) Threaded end connections shall not be used.

b)  Flanged end connections shall be as per ANSI/ASME B 16.5.

c) Flanged face finish shall be as per ANSI/ASME B 16.5.The face finish as specified in the data
sheets, shall be as follows;
125AARH 125t0200AARH
63 AARH 32t0 63 AARH

For flanged valves, inlet and outlet sizes and ratings and centre to flange face dimensions shall
be in accordance with AP1-526. Dimensional tolerance shall be as mentioned therein.



2.3.1.3

2314

232

2.3.21

2.3.2.2

2.3.2.3

2324

2.3.2.5

2.3.2.6

2.3.3

2331

2.3.3.2

2.3.3.3

2.3.34

2335
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b)

2.3.3.6

234
2341
2.34.2

2.34.3

2.3.4.4

2.345

Body drain with a plug shall be provided as a standard feature on every pressure relief valve.

For the pilot operated pressure relief valves, where vendor's standard model provides only semi nozzle
design (i.e. the body is part of the inlet flow path), body material shall be of the same material as that of
nozzle specified in purchaser's data sheets, as a minimum.

Trim material shall be finalized based on relieving temperature of valve.

The term 'trim’ covers all the parts of the valves exposed to and in contact with the process fluid except
for the body and bonnet assembly i.e. nozzle, disc, disc holder, stem etc.

Valves shall be of the full nozzle type of design with the exception as per clause 2.3.1.4 and valves in
thermal relief application.

Wherever stelliting of disc and nozzle has been specified, it stands for stelliting of the seat joint and the
entire disc contour, unless otherwise mentioned.

For high temperature application, the materials for the internals shall be selected to avoid galling.

Resilient seat, seals or o-rings wherever used shall be suitable for pressure and temperature conditions
specified.

Gaskets wherever used shall be metallic type. Gaskets with asbestos filler or with asbestos bearing
material shall not be used.

Bonnet and Spring

All valves shall be provided with a cap over the adjusting bolt. Cap shall be of either bolted type or
screwed type as specified in the purchaser's data sheets.

Lifting lever shall be provided whenever the fluid to be relieved is steam and air or water above 65°C.

Valve spring shall be selected such that it can permit an adjustment of £5% of the set pressure, as a
minimum.

Carbon steel springs shall be made corrosion resistant through plating/coating as per manufacturer's
standard design or as specified in the purchaser's data sheets.

The allowable tolerance in set pressures are as below:

+0.14 kg/cm? g for set pressure upto and including Skg/cm? g.

+3% for set pressure above Skg/cm? g.
Bonnet shall be of the closed type for all process applications in general. Open type bonnet shall be used
only for steam and non-hazardous/non-toxic fluids. For all steam applications under design code 1BR or
ASME Section-I with open bonnet design, weather protection cover shall be provided.
Pilot Design
For pilot operated valves, the pilot design shall be of inherently fail safe.

Unless specified otherwise, pilot shall be non-flowing type.

All accessories like back flow preventer, pilot filter etc. required for proper operation of pilot operated
valves as per indicated service conditions shall be included.

Material of construction of pilot shall be same as that of main valve nozzle as a minimum.

The o-ring and diaphragm material of pilot shall be suitable for the pressure and temperature conditions
specified in the data sheet.

2.4 NAMEPLATE
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3.2

3.2.1

3.2.2

3.3

331

3.3.2

a)

Each pressure relief valve shall have a stainless steel nameplate attached firmly to it at a visible place
furnishing the following information: -

Tag number as per purchaser's data sheet.

Manufacturer's serial number and/or model number.

Manufacturer's name/trade mark.

Nominal flange size in inches and rating in pounds for both inlet and outlet.
Orifice letter designation.

Valve set pressure.

Cold bench test set pressure.

For the above, pressures shall be marked in the same units as those followed in purchaser's data sheets.
3.0 INSPECTION AND TESTING
Bidder shall submit the following test certificates and test reports for purchaser's review:-

a) Material test certificate as per clause 3.1B of EN10204 for each valve body and bonnet
castings/forging, nozzle and as per clause 2.2 for stem, disc etc.

b) Certificate of radiography/X-ray for valve castings as per following requirements;

i) 100% radiography shall be carried out for all valve castings with body rating of 600# and above
or wherever specifically indicated for in the material requisition.

i) Radiography procedure shall be as per ANSI B 16.34 and acceptance criteria shall be as per
ANSI B 16.34 Annexure-B. Following area of pressure relief valve shall be radiographed unless
specified otherwise.

Inlet flange neck

Outlet flange neck

Nozzle (in case of cast construction)

Body/bonnet joint neck.

c) Dimensional, hydrostatic and functional test reports for all valves

d) Type test certificate for blow-off and closing down pressure.

Hydrostatic Test

Each Pressure relief valve body shall undergo hydrostatic test as per outlet flange ANSI rating. However
all the safety valves castings covered under IBR shall be tested as per IBR regulations. There shall not be
any visible leakage during this test.

For full nozzle type of pressure relief valve, nozzle shall undergo hydrostatic test as per inlet flange
ANSI rating. For Semi nozzle design, valve Inlet shall be tested after assembly as per Inlet flange ANSI
rating.

Functional Test

Cold bench set pressure test:

Pressure relief valve shall be tested for opening at specified set pressure. Testing of pressure relief valves
shall be with air or nitrogen, testing of thermal relief valves shall be with water.

Seat Leakage test

Whenever the specified set pressure is less than or equal to 420 kg/cm?g, the valve shall meet the seat
tightness requirements specified in APl RP-527. The maximum permissible leakage rates against various
sizes shall be as specified therein. Whenever the specified set pressure exceeds 420 kg/cm?g, the vendor
shall submit the leakage rates of valves for approval by the purchaser. Where bubble tightness has been
specified, there shall be no leakage or bubbles of air at the specified percentage of set pressure.



b) Seat leakage test pressure shall be as per APl RP 527 for all valves except for valves under IBR or ASME
Section-1 design code and pilot operated pressure relief valves. For these valves seat leakage shall be
carried out at the following pressure;

i) Valves Under IBR or ASME Section-I : 95% of Set Pressure
i) Pilot operated Pressure relief valves
e Upto 3.5 Kg/cm2G : 90% of set Pressure

e Above 3.5 Kg/cm2G : 95% of Set Pressure
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This specification, together with the data sheets attached herewith covers the requirements for the
design, materials, nameplate marking, inspection, testing and shipping of thermo-couples, RTDs and
Thermowells.

The related, standards referred to herein and mentioned below shall be of the latest editions prior to the
date of the purchaser's enquiry:-

ANSI/ASME B 16.5 Pipe Flanges & Flanged Fittings
ANSI/ASME B 16.20  Metallic Gaskets for Pipe Flanges

B1.20.1  Pipe Threads General Purpose (Inch)
B16.34 Valves Flanged, Threaded and Welding End

Sec-VIII  Boiler & Pressure vessel code rules for construction of Pressure vessels
API American Petroleum Institute
RP 551 Recommended Practice 551 -Process Measurement Instrumentation.
PTC19.3 Performance Test Code-Temperature measurement Inspection Documents

For Metallic Products.

IEC -60079 Industrial Platinum Resistance Thermometer Sensor

IEC 60529 Thermocouple Tolerances

IEC 60751 Specification for Low Voltage Switch gears and Control gears.
IEC 60854-2 Flame proof Enclosures for Electrical Apparatus for Explosive Gas
1S-2148 Atmospheres - Flameproof Enclosures 'd'.

I1S-7358 Specifications for Thermocouples

ISA Instrumentation, Systems and Automation Society.

MC 96.1 Thermocouple Tolerances.

In the event of any conflict between this standard specification, job specification, datasheets, statutory
regulations, related standards, codes etc. the following order of priority shall govern:

a) Statutory Regulations
b) Data Sheets

c) Standard Specification
d) Codes and Standards

In addition to compliance to owner's specifications, bidder's extent of responsibility shall include the
following:

a) Data sheets indicate the minimum acceptable material of construction for sensing element,
thermowell etc. Alternate superior material of construction shall also be acceptable provided
vendor assumes complete responsibility for the selected materials for their compatibility with
the specified fluid and its operating conditions.

b) Bidder shall carry out the vibration analysis of thermowell as per ASME PTC 19.3 standard
and shall provide suitable design for the thermowells wherever necessary.

Technical Specification for Seamless Doc No. Rev
Fittings & Flanges ENG-STD-PI-DOC-TS-006 0 Em
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DESIGN AND CONSTRUCTION

Resistance Temperature Detectors
The type of RTD shall be as specified in purchaser's data sheet. In general RTD shall be 4 wire, Class
A type with platinum element having 100 ohms resistance at 0°C, selected for temperature range of
(-)200 to 650°C.

The element shall be of highly refined material of reference grade and shall have been stress relieved.
RTD calibration shall be as per IEC-60751 -2.

The wire shall be wound on a ceramic core and immobilized against strain or damage. The winding
shall be of bifilar type. The leads shall be copper up to terminal block.

The element shall be within a metal sheath, in a manner which provides good thermal transfer and
protection against moisture. The sheath material shall be 316 Stainless Steel, unless otherwise
specified.

The RTD assemblies shall be furnished with threaded heads. The heads shall consist of a case, screwed
on cover and terminal block. The RTD shall be screwed to the terminal block. Separate screw shall be
provided on the terminal block for terminating the incoming cable. There shall be an extra terminal in
the terminal block connected to the head for grounding the shield.

The case shall he suitable for mounting terminal blocks for single or duplex type RTD element
assemblies. The connecting terminals shall be properly numbered and shall be permanently and legibly
identified.

The RTD assemblies shall be spring loaded.

A heat resistant and moisture proof gasket shall be fitted between the case and cover. The head support
chain (between case and cover) shall be of stainless steel.

Unless otherwise specified, the assembly shall confirm to the following standards:
a) The heads shall be weather proof to IP-55 as per IEC-60529/1S-13947.

b) In case of flame proof construction, heads shall be flame proof as per I1S-60079/1S-2148 & weather
proof to IP-55 as per IEC-60529/1S-13947.

Thermowells

Unless otherwise specified, the thermowell material shall be 316 Stainless Steel.

Thermowells with immersion length up to 500 mm shall be machined out of forged bar-stock. Built-up
thermowell with welded wall construction shall be acceptable for immersion length of greater than 500
mm, unless specified otherwise in purchaser's datasheet.

Thermowell flange material and rating shall be as specified in the data sheet.

All thermowell weld joints shall be full penetration weld type only.

Thermowell immersion length shall be as specified in purchasers data sheet. Where immersion length
is not specified in purchaser's data sheet, following shall govern:

Line Size Immersion length
Up to 6" 280 mm
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2.3.6

2.3.7

3.0

3.1

311

3.1.2

4.0

41

8" and above 320 mm
Equipments 400 mm

The immersion length of built-up thermowells shall be as per actual requirements.

Unless otherwise specified, the following shall govern:

a) Threaded end connections shall be NPT as per ANSI/ASME B 1.20.1
b) Flanged end connections shall be to ANSI/ASME B 16.5
C) Where ring type joint flanges shall have been specified, groove shall be suitable for octagonal

rings as per ANSI/ASME B 16.20.

d) Flange face finish shall be as per clauses 6.4.4.1, 6.4.4.2 and 6.4.4.3 to ANSI/ASME B 16.5.
The face finish as specified in the datasheets, shall be as follows:
125AARH : 125 to 250AARH
63 AARH : 32 to 63 AARH

All the thermowell in oxygen and chlorine service shall be thoroughly degreased using reagents
like trichloro-ethylene or carbon tetrachloride.

NAME PLATE
Thermowell
The following information shall be punched on the extension of the thermowell:
a) Tag number as per purchaser's data sheets.
b) Thermowell material as per purchaser's data sheets.
c) Thermowell immersion length TJ'.

The following information shall be punched on the thermowell flange at a visible place:

a) Nominal flange size in inches and rating in pounds.
b) Flange material as per purchaser's data sheets.

INSPECTION AND TESTING
Vendor shall submit following test certificates and test reports for purchasers review.

a) Material test certificate as per clause 3.1B of EN 10204 for thermowells and flanges and as per
clause 2.2 for RTDs.

b) Dimensional test report.

c) For instruments with rating of 600# and above, certificate of radiography / X-ray for welded joints.
Dye penetration test certificate shall be provided for joints where Radiograph / X-ray is not
possible.

d) Certificate for concentricity of bore.

e) Hydrostatic test report as per clause 4.3 of this specification.

f) Calibration report for RTD's.
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g) Certificate from any statutory authority for explosion proof and weatherproof
h) construction of RTD's head as applicable.
4.2 Hydrostatic Test

4.2.1 Each thermowell made of bar stock or built-up type shall be subjected to hydrostatic test for a time
period of 20 minutes at the following pressures:

a) Inside of the well at 100 kg/cm2 upto 600# flange rating and at 200 kg/cm2 above 600# or up to
flange rating whichever is higher
b) Outside of the well as per ANSI flange rating.

During and after the hydrostatic test, the thermowell shall not show any leaks or rupture.
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1.0 SCOPE

This specification covers the minimum requirements for the design,
manufacture and supply of following carbon steel flanges and
fittings of size up to DN 250 mm (10” NB) to be installed in
onshore pipeline systems handling non-sour hydrocarbons in
gaseous phase.

-