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1. INTRODUCTION

Bhagyanagar Gas Limited (BGL), a joint venture of Hindustan Petroleum Corporation Limited (HPCL)
and GAIL (India) Limited, is executing Projects for CNG and City Gas Distribution in different cities of

Andhra Pradesh.

Bhagyanagar Gas Limited (BGL) (hereinafter referred as Owner), is supplying Piped Natural Gas (PNG)
to Domestic, Commercial and Industrial consumers and Compressed Natural Gas (CNG) to automobiles
in Vijayawada city of Andhra Pradesh through its CGD and CNG networks. BGL intends to extend its
CGD ‘and CNG network in Vijayawada to supply Natural gas to Domestic, Commercial consumers
through MDPE network and to existing/ new CNG stations through Steel pipeline network by setting up

new facilities.

Tractebel Engineers Pvt Ltd is now inviting tenders for station works as per the tender specifications.

The present document covers the technical specifications for the enquiry.

2, TECHNICAL SPECIFICATIONS

The technical specifications for this present tender enquiry are as listed in Material Requisition (Ref. No.

P.001385/1/91/0584).
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A. DESCRIPTION OF GOODS AND/OR SERVICES

Item

Quantity/
Unit

Description

Identification
Number

01 Set

Design, Supply, Calibration, Storage, Erection / installation, Testing &
commissioning of Gas ‘Detection system along with control panel with all
accessories, spares, open path detectors & point gas detectors with all
accessories, cable and cabling from field instruments to field junction boxes and
from field junction boxes to panel in control room along with cable glands,
Junction boxes (flame proof), SS plugs, plastic blind glands, cable trays,
ferrules, lugs, termination, cable tags at both ends, cable testing, loop checking,
stands, supports, anchor fasteners, canopies, OPD mounting poles (with ladder),
flashers, hooters, calibration kit, calibration gas cylinders, etc. as per PTS - Fire
& Gas detection system.

01 Set

Design, Supply, Calibration, Storage, Erection & installation, Testing &
commissioning of Fire Detection system along with control panel with all
accessories, spares, detectors with all accessories, cables and cabling, cable
glands, ferrules, lugs, termination, cable tags at both ends, cable testing, loop
checking, supports, flashers, hooters, fire extinguishers, etc. as per PTS - Fire &
Gas detection system.

01 Set

Supply, laying, glanding, terminations of instrument cables from 2 nos. isolation
valves limit switches to metering panel as per P&ID & at other places if
required, with cables with glands, ferrules, lugs, anchor fasteners & angles for
all cable tray works, cable trays, MCT (for all station cables including skid
cables), etc. as per tender specifications.

01 Set

Storage, Erection, Installation, testing, commissioning of Filtration skid,
Letdown skid, metering skid, odourization skid, metering panel, odourization
panel, MCTs, laying of cables form all the skid JBs to metering/odourization
panel in control room through cable trays/cable trench with glanding, dressing,
ferruling, lugging, cable tagging, termination at both ends, testing of cables
before and after laying (continuity and megger test) etc., installation of piping
between the skids, under supervision of metering vendor as per tender
specifications.
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B. REMARKS / COMMENTS

1. GENERAL NOTES

Contractor’'s Compliance

Contractor shall submit his bid in full compliance with the requirements of this MR and attachments.
Contractor must 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 Contractor of his
responsibility to meet the specified performance.

2. COMPLIANCE WITH SPECIFICATION

The CONTRACTOR shall be completely responsible for the design, materials, fabrication, testing,
calibration, inspection, preparation for shipment and transport of the equipment strictly in accordance with
the Material Requisition and all attachments thereto.

3. CONTRACTOR'S SCOPE

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

4, INSPECTION

Contractor shall submit with his bid a list of 3 well known International Third Party Inspection Agencies he
intends to use for inspection. Only the agency approved by the Owner shall be hired (supplier’s scope) in
due time by the supplier to perform inspection work. This agency will issue all relevant certificates as per
specifications and codes.

Inspection shall also be performed by a designated Third Party Inspection Agency and/or Owner’s delegate,
as set out and specified in the codes and particular documents forming this Material Requisition.

All cost related to TPIA/ Quality assurance as per tender requirement shall be borne by Vendor.

e  Tata Projects Ltd.

e  Germanischer Lloyd

e  Velosi Certification Services

e  Certification Engineers International Ltd.

e International Certification Services Pvt.Ltd.
° SGS India Pvt. Ltd.

o Bureau Veritas (India) Pvt.Ltd.

e  TUV SUD south Asia.

e  TUV India Pvt.Ltd.

[ Quality Services and Solutions Pvt.Ltd.

5. APPLICABLE DOCUMENTS

General descriptions, requirements and information are listed in annex C of this Material Requisition.

Rev. 2 -13.07.11 CNG & CGD Project in Vijayawada Phase-1B Page 2 of 6
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6. CONTRACTOR'S DOCUMENTS

Contractor shall supply the documentation as listed under point D of this Material Requisition & elsewhere
asked in Tender Document.

All documents shﬁll be supplied in English language.

Rev. 2 -13.07.11 CNG & CGD Project in Vijayawada Phase-1B Page 3 of 6
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C. LIST OF ATTACHMENTS

The table herebelow lists the documents which are integral part of . . .
this Material Requisition. The applicable revision index of each Material Requisition revision
document is mentioned in the column below the current Material
Requisition revision index.
When the Material Requisition revision index is "A" or "1", all
listed documents are attached. For other Material Requisition 0 1 2 3 4 5 6 7
revision index, only modified or new documents are attached.
Documents Revision of documents
Introduction 0 1 2
Material Reﬁuisition 0 | 2
Vendor list 0 0 0
PTS — Instrumentation with appendices 0 1 2
PTS — Fire and Gas system 0 1 2
PTS — Instrumentation cables 0 1 1
GTS- Name plates, Tags, labels for instrumentation 2 2 2
(70000/734/XX/7001)
GTS - Instrumentation Symbols and Identification 6 6 6
(No.GTS/734/003)
GTS - Instrumentation Erection (No. J/02/3009) 2 2 2
Smoke detector location layout for Kondapally Station-Vijayawada | - - 0
Gas detector location layout for Kondapally Station-Vijayawada - - 0
Field Instrument Hook-Up Diagram (TEIND-STD-G-J-4011). 1 1 1
Thermocouple/RTD assembly with thermo well (TEIND-STD-G-J- | 0 0 0
4002)
Instrument support (TEIND-STD-G-J-4003) 0 0 0
Support details and tray arrangement for junction box (TEIND- 0 0 0
STD-G-J-4004)
Typical drawing for canopy (TEIND-STD-G-J-4005) 0 0 0
Rev.2 -13.07.11 CNG & CGD Project in Vijayawada Phase-1B Page 4 of 6
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D. DOCUMENTS & DATA REQUIREMENTS

The table hereunder specifies the quantities and the nature of the documents to be submitted by the SUPPLIER to the
ENGINEER.

The documents required at the inquiry stage and to be included in the bid are listed under column A.

The documents required after award of the- AGREEMENT and subject to the written approval of the ENGINEER “are
listed under column B.

The final and certified documents are listed under column C.

Any document, even when preliminary, shall be binding and therefore duly identified and signed by the SUPPLIER. It
shall bear the ENGINEER's Project reference, the Material Requisition number and the identification number.

THE DOCUMENTS ARE FULLY PART OF THE SUPPLY WHICH SHALL BE COMPLETE ONLY IF AND WHEN
THE DOCUMENTS COMPLYING FULLY WITH THE MATERIAL REQUISITION REQUIREMENTS ARE
RECEIVED BY THE ENGINEER. '

A B C
Item Documents and Data Numb.er of Numb‘er of | Required Numb.er Required
copies copies date of copies date
1 Drawing/data submittal 3 4 1 week + 4 2 weeks
list/schedule (per item) fort nightly
2 Fabrication, test and delivery 3 4 1 week 4 2 weeks
schedule (per item)
3 Progress report - 4 2 weeks + 4 2 weeks
Periodically
monthly
4 Catalogues / References - 4 2 Weeks 4 With final
techn. file
5 Foundation details with Drawings - 4 2 weeks 4 2 weeks
for installation of Open path gas
detectors poles.
6 Technical document copy for - 4 2 weeks 4 2 weeks
approval for cables, fire and gas
detection  system (including
datasheet of different instruments /
equipments / panel, instrumentation
system, ~ Cable data sheets, JB,
flasher, hooter, MCP, fire
extinguishers, data sheet, loop
diagram, cable schedule, cable
interconnection diagram, control
scheme  diagram, MTO,
instruments location layout drg.,
cable tray layout drg. Inside the
skid, panel wiring diagram along
with TB details etc.)
Rev. 2 -13.07.11 CNG & CGD Project in Vijayawada Phase-1B Page 5 of 6
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Item Documents and Data Numb.er of Numb.er of | Required Numb.er Required
copies copies date of copies date
7 QAP of all Instrumentation items, - 4 2 weeks 4 2 weeks
fire extinguishers etc.
8 Datasheet, specifications of MCT 4 2 weeks 4 2 weeks
for approval.
9 Works procedure for - 4 2 weeks 4 2 weeks
instrumentation works
10 Gas and fire detectors location - 4 2 weeks 4 2 weeks
Layouts.
11 Transportation procedure to site & - 4 2 weeks 4 2 weeks
erection procedure of equipment at
site. :
12 Maintenance and operating - 4 4 weeks 4 2 weeks
manuals. before
shipping
13 Packing/shipping list with weights - 4 4 weeks 4 2 weeks
and dimensions. before
shipping
14 List of subcontractors with their - 4 2 weeks 4 2 weeks +
scope. . with final
techn. file
15 FAT & SAT procedure - 4 7 weeks 4 2 weeks
16 Final technical file - 4 2 weeks 4 2 weeks
NOTE 1I:  FAT procedure document must include clause wise reference of tender specification for its compliance. This
document shall be prepared in consultation with owner/ owner’s representative.
NOTE 2:  Final technical file shall be supplied in hard copy as indicated, and in electronic format (PDF Acrobat files)
in (2) CD-ROM.
NOTE 3:  Supplier to strictly submit the above listed documents as per the scheduled time frame given above.
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1. GENERAL

1.1. Bidder shall submit their offer in a well-documented manner with all required documents as listed in
“Material Requisition” (but not limited to) of this tender document. Bidder shall note that no
correspondence whatsoever shall be entertained after the bid submission.

1.2. The submission of prices by the bidder shall be constructed to mean that he has confirmed compliance with
all technical specifications.

1.3. Bidder shall complete the pricing schedule indicating against each item the basic model number offered.
The prices indicated in the pricing schedule shall include prices for inspection, statutory certificate
requirements, testing and documentation.

1.4. The tender specifications shall be fully complied by bidder.

1.5. Bidder offer including catalogue, technical literature or any kind of documents shall be in English language
only. This shall be applicable for bought out items also.

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

1.7. Scope of the bidder includes Design, Engineering, procurement (including spares consisting of mandatory
spares and commissioning spares), Supervision of installation, testing and commissioning of fire and gas
detection system, cables MCt etc and erection, installation, testing of the filtration, metering, letdown,
odourising skids with panels, laying of cables form all the skids to panels in con troll room, unloading,
lifting of the skids etc as per tender specifications. However this does not absolve bidders of their
responsibility for satisfactory performance of the instrumentation system.

1.8. Bidder shall also submit the reference list of similar instruments / instrumentation systems for similar kind
of projects executed in India and abroad.

1.9. Bidder to strictly follow the attached Instrumentation Vendor List for various instrumentation items,
mechanical items , valves , pipes , fittings and flanges, etc.

1.10. Fabrication/ manufacturing shop should have “U” stamp certification and appropriate facilities.

1.11. Fabrication/ manufacturing shop to be approvéd by OWNER before actual commencement of fabrication.

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

1.13. While submitting the QAP of bought out items to purchaser / purchaser’s representative for approval,
supplier to submit the relevant portion for PTS, GTS, data sheets, etc duly signed and stamped by the
vendor as a token of acceptance.

1.14. Layout configuration shall be finalized during detail engineering. No extra time and cost implication shall
be considered in this regard.

2. STATUTORY APPROVALS / CERTIFICATES (AFTER GETTING ORDER)

2.1. The bidder shall be responsible for obtaining all statutory approvals, as applicable for all instruments and
instrumentation systems.

22. Equipment / instrument / systems located in electrically hazardous areas shall be certified for use by
statutory authorities for their use in the area of their installation. In general, following certification shall be
provided by the bidder.

i) for all flameproof equipment / instrument / systems, which are manufactured abroad (outside India)
certification by any approving authority like BASEFA, FM, UL, PTB, LCIE, CENELEC etc. shall be
required.

ii) For all flameproof equipment / instrument / systems manufactured locally (within India), certification
shall be carried out by any of the approved testing houses — Central Mining Research Institute
(CMRI) etc. The manufacturer shall hold a valid Bureau of Indian Standards (BIS) license.

Rev. 1-15.04.11 " CNG & CGD Projects In Vijayawada Phase-1B o Page 1 of 4
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Approval certificate . from Chief Controller of Explosives (CCOE) is mandatory for all electronic /
electrical instruments / equipments to be installed in India, irrespective of country of origin.

3. INTERFACING WITH OTHER CONTRACTORS

Item

Scope of Works package
Contractor

Scope of other

1 Gas detection System

Design,  Supply,  Calibration,
Storage, Erection / installation,
Testing & commissioning of Gas
Detection system along with
control panel with all accessories,
open path detectors & point gas
detectors with all accessories,
canopies, stands, supports, OPD
mounting poles (with ladder),
flashers, hooters, calibration Kkit,
calibration gas cylinders, etc. as per
PTS - Fire & Gas detection system,
cables and cabling from field
instruments to field junction boxes
and from field junction boxes to
panel in control room along with
cable glands, Junction boxes (flame
proof), SS plugs, plastic blind
glands for panel, cable trays,
ferrules, lugs, termination, cable
tags, at both ends, MCT for cable
entry in control room, cable testing,
loop checking, stands, supports etc.

2 Fire Detection System

Design, Supply,  Calibration,
Storage, Erection & installation,
Testing & commissioning of Fire
Detection system along with
control panel with all accessories,
detectors with all accessories,
cables and cabling, cable glands,
ferrules, lugs, termination, cable
tags at both ends, cable testing,

loop checking, supports, flashers, .

hooters, portable fire extinguishers,
etc. as per PTS - Fire & Gas
detection system

3 Isolation valves (2 Nos.)
Limit switch signals
interfacing with metering
panel.

Supply, laying, glanding,
terminations of instrument cables
from isolation valves limit switches
to metering panel & termination at
both ends as per P&ID and
specifications.

Rev. 1 —15.04.11 CNG & CGD Projects In Vijayawada Phase-1B
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procedures, reports, etc.

reports and documents for erection,
installation & testing works. Pre-
approval shall be taken from client
/ client’s representatives for the
formats.

Contractor shall furnish and take
approval for the instrumentation
works procedures before starting
the work.

Contractor shall prepare the as
Build drawing after completion of
all the erection, commissioning,
testing work.

Item Scope of Works package | Scope of other
Contractor
4 Steel structures Fabrication of steel structure, | -
platform, cross-over  wherever
required.

5 Filtration, Metering, | Storage, Erection, installation, | Supply of Filtration,
Pressure Let Down & | testing, commissioning of | Metering,  Pressure  Let
Odorisation Skid, | filtration, metering, letdown, | Down & Odorisation Skid,
metering panel, | odourisation skid &  panel, | metering panel, with inter-
odourisation system | metering panel, under supervision | skid cabling up to skid
panel. of metering skid vendor. -1 mounted junction boxes.

Laying of cables form filtration, | Cables from junction boxes
metering, letdown, odourisation | of each skid to metering

‘ — - skid junction boxes— to—panelalong-with-cable trays;-

B metering/odourisation panel along | cable glands.
with cable tray installation work,
glanding, ferruling, lugging, cable | Supervision of Erection of
tagging, termination at both ends, | skids, metering panel, etc.,
testing (continuity and megger test | Complete =~ Testing &
before and after laying), loop | commissioning of metering
testing, etc under supervision of | system including FAT and
| metering vendor. ' SAT.
Installation of piping between the
skids  with  supports  under
supervision of metering vendor.
Assistance for SAT.
6 Documentation/  works | Contractor shall prepare all the | -

7 Tools and tackles

Contractor to arrange all the tool
and tackles for completion of the
work as mentioned in tender
documents such as, impulse tube
benders and cutters of all sizes;
drilling machine, drill bits for all
types, spanners of all sizes,
leveling gauge, hammers, files,
digital multi-meters, megger, air

compressor for skid pneumatic
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Item Scope of Works package | Scope of other

Contractor

testing, soap solution, lifting
equipments, cable drum lifter, etc
and other as required for
completion of the - erection,
installation, testing work. :
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APPENDICIES

1.0 INTRODUCTION

1.1 This package envisages Supply of fire and gas detection systems with cables and all accessories, and
erection, installation, commissioning, testing of Fire & Gas detection system, filtration skid, letdown skid,
metering skid, odourisation skid with panel, metering panel etc. with laying of cable from each skid to the
metering panel in the control room, fire and gas detectors to FDP and GDP panels with proper glanding,
ferruling, lugging, termination etc.

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

Min. / Max. Temperature - 4.5°C/55°C
Relative Humidity - 95%
Control Room - Safe Area
Design temperature - 0-65°C

3.0 APPLICABLE CODES & STANDARDS
The following Indian & international codes and standards shall be used for design of Instrumentation works.
In all cases, latest revisions with amendments, if any, to be followed Apart from the specific codes
mentioned herein, all other relevant and related codes concerning the specific job under consideration
and/or referred to in these codes and technical specifications shall be followed wherever applicable. All
codes shall be of the latest revision as on the date of issuing the tender/ bid document.

3.1 DEP 63.10.08.11-Gen _ Field commissioning and maintenance of

instrumentation installation and equipment

3.2 ANSI/ISA S 51.1 - Process Instrumentation Terminology.

33 IEC 60529 /1S: 2147 - Specification for Weather Proof Enclosure.

34 IEC 60079 /1S: 2148 - Specification for Flame Proof Enclosure.

3.5 IEC 1000 - Electromagnetic Compatibility for Industrial Process

g Measurement and Control equipments.

4.0 SCOPE OF WORK

4.1 Design, manufacture, supply, delivery at site, storage, erection, testing, commissioning of gas detection
system along with control panel with all accessories, open path gas detectors & point gas detectors with all
accessories, detector mounting poles, junction boxes, SS plugs, cables with cable trays, glands (as per
hazardous area requirement), ferrules, lugs, cable tags etc., flashers, hooters, calibration kit, calibration
cylinders, O&M tools, etc. as per PTS-Fire and Gas Detection System.

4.2 Design, manufacture, supply, delivery at site, storage, erection, testing, commissioning of Fire detection
system along with control panel with all accessories, detectors with all accessories, cables with cable trays,
glands (as per hazardous area requirement), ferrules, lugs, cable tags etc., flashers, hooters, etc. as per PTS-
Fire and Gas Detection System.

43 Laying of cable through cable tray/ cable trench from field instruments to field JB and from field JB to
control panel with proper glanding, termination, ferruling, at both ends, testing, loop checking etc. for fire
and gas detection system.

4.4 Storage, erection, installation, testing of filtration skid, letdown skid, metering skid, odourisation skid,
metering panel, odourisation panel, under supervision of respective vendor package, and as per GTS-
INSTRUMENT ERECTION.

4.5 Contractor to do arrangements for unloading, lifting, shifting, installation of the skids at site.

Rev.2- 13.07.11 CNG & CGD Projects In Vijayawada Phase-1B Page 1 of 4
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4.6 Laying of cables from the junction boxes of filtration skid, letdown skid, metering skid, odourisation skid
to metering/ odourisation panel though the cable trays/ cable trench along with, glanding, ferruling, lugging,
termination, at both ends, testing, loop checking etc under supervision of metering vendor.

4.7 Supply & Installation of MCT for cable entry in the control room.

4.8 Supply, laying, testing, glanding, terminations of ‘instrument cable from limit switches of main line isolation
valves (2 Nos. valves, as shown in P&ID-P.001385-P-01-0102, Rev.-2). 2 pair x 1.5 sqmm IS cable of
adequate length shall be consider. The approx. distance form field to control room shall be consider as 200
meter, however the cable required shall be as per site requirement.

4.9 Supply, laying, testing, glanding, terminations of the 2 pair armored cable & telephone cable form each
compressor panel to control room through trench/cable tray for compressor panel communication purpose
with flameproof cable glands, ferrules, lugs.etc.

4.10  Works. package- contractor shall be equipped with all necessary tools and tackles required for his scope of
work.

4.11 Contractor shall load, unload, shifting at location, installation and providing assistance/support during pre-
commissioning & commissioning to respective package vendor. v

4.12 Supply of anchor fasteners, nut-bolts, angles, for installation of cable trays, earthing cables, earth strips for
earthing of the skid instruments, skid and other field instruments, panels etc.

4.13 Contractor shall do erection of panels under the supervision of respective package vendors.

4.14 Panels shall be installed on the rubber mat in the control room. The rubber mat shall be in the scope of
works package contractor.

4.15 Dummy glands shall be provided for closing the unused cable entries of the panels. Also SS blind plugs to
be provide for closing the unused cable entries of all the field junction boxes.

4.16 Digging of cable trench from process area to control room as per procedure as mentioned in GTS-
INSTRUMENT ERECTION.

5.0 SPECIAL INSTRUCTION TO CONTRACTOR
The CONTRACTOR shall perform the following works:

5.1 On receipt of all free issue items, the contractor must check the instruments / cables for any damage. After
compliance of receipt of material, all damage shall be considered as attributed to contractor for which he
has to replace the instrument / cables without any cost implication.

5.2 Tracing of instruments, instrument impulse lines, wherever required.

53 Contractor shall have all types of impulse tube benders and cutters, spanners for SS tubing work.

5.4 Installation of Canopy, junction boxes, perforated trays, conduit, supports for instruments and cables.

5.5 Painting of all structural supports for trays, pipes, junction boxes, instruments.

5.6 Cable trays shall be installed as per GTS-Instrumentation work.

5.7 Contractor shall arrange digital multi-meter, megger with calibration certifications with tracibility for cable
testing work.

5.8 Performing additional works upon request of the OWNER’S REPRESENTATIVE.

5.9 Laying and termination of earth cable at both ends between instrument earth bus provided in control
room/local panel to instrument earth pits provided by other contractors.

5.10 Supply of all types of consumables required for the execution of the job without any extra cost.

5.11 Mounting of junction boxes shall be 1.5 meter above ground level.

- 5.12 Cables shall only enter from bottom or side, inside the junction boxes.
Rev.2- 13.07.11 CNG & CGD Projects In Vijayawada Phase-1B Page 2 of 4
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5.13  Ferruling should be cross and Printed PVC sleeve type. The PVC sleeve should be printed with cross and
straight cable marking.

5.14 Works package contractor shall provide, manufacture, paint, and install all the supports wherever required
for complete system.

5.15 Works package contractor shall arrange all the tools and tackles required for erection of the skids, fire and
gas detection systems by his own. ‘

5.16 In erection of the skids, the work includes-unloading , lifting, 'shifting to installation site/location,
installation, grouting (grouting nut bolts shall be arrange by the vendor his own), leveling, installation of
skid interconnecting piping, tightening of nut bolts, pneumatic test after installation of the skids, checking
with liquid soap, tightening of nut bolts if any leakage found in entire skids, laying of cables from the skid
junction boxes to metering and odourisation panel in control room through cable trays/ cable trench,
glanding, ferruling, luging, terminations at both ends as per the drawing and documents, earthing of the skid
instruments, earthing of the skids, checking of the cables before and after laying(continuity and megger test)
reports preparation for testing and commissioning, providing manpower to metering skid vendor if there is
any work related to fault/problem in the skid, installation of platforms, steel structure in the skid area etc.

5.17 Cable trays shall be-installed in the field area, with proper height. Cable trays shall not be install directly on
ground level. Covers shall be provided for all the cable trays.

6.0 GENERAL INSTALLATION AND LAYING PROCEDURE

6.1 All instruments, there measuring elements and its process manifolds and valves shall be safely and
permanently accessible from grade, platforms or walkways (2 m above or 1 m either side).

6.2 Contractor shall refer GTS-instrumentation for erection of the instrumentation systems.

6.3 Instrument impulse lines shall be properly supported (maximum spacing between supports to be: 1.50 m).

6.4 All the reports for the erection, installation, testing shall be prepared by the contractor. Approval of the
formats shall be taken by the contractor before starting the work.

6.3 While installing steel or stainless steel tubing with compression type fittings, all the fitting manufacturer's
instructions shall be exactly followed which shall include, but are not limited to :

e  proper cutting of tube and deburring,

e  proper installation of the ferrules,

e taking care that all tubes have the required roundness.

e  Proper supports to be provided for tubing.

e TEMPERATURE INSTRUMENTS :
All temperature sensing elements shall be firmly bottomed in the thermowells. Refer Standard
Drawings enclosed in the tender.

= PRESSURE INSTRUMENTS :
Refer Standard Drawings enclosed in the tender.

6.4 Trenches
Cable trenches shall be excavated as per requirement and site suitability taking into account the following
requirements: '

Rev.2- 13.07.11 CNG & CGD Projects In Vijayawada Phase-1B Page 3 of 4
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6.4.1 The CONTRACTOR shall do all excavation of whatever substances encountered to depth shown on
drawings.

6.4.2  Excavated materials not required for backfill shall be removed and disposed of as directed by the
OWNER’s REPRESENTATIVE.

6.4.3 . All open excavations shall be protected at CONTRACTOR'S cost by means of safety barriers, lamps, etc. as
required or directed by the OWNER’s REPRESENTATIVE.

6.4.4  Curvature of the trenches shall be compatible with the bending radius of cables.

6.4.5 At crossing, signal cables shall be at least 0.3 m lower or higher than electric power cables.

6.4.6  In order to allow future laying of cables, sleeves (200 mm diameter) shall be provided at road and where
trenches for signal cables pass under trenches for electric power cables as required on engineering drawings.
The sleeves shall be provided with a steel wire in order to allow pulling of cables.

6.4.7  Trenches shall be kept (at least 0.5 m) away from buried pipes containing hot fluids and from pipes liable to
temperature rise owing to steaming-out.

6.4.8  All stones and/or rocks shall be removed from the trench prior to laying of the cables.

6.4.9 The CONTRACTOR shall provide a 15 cm thick sand bed to receive the cables.

6.4.10 The working procedure for laying of cables in the trenches shall be approved by the OWNER’s
REPRESENTATIVE.

6.4.11 The backfill of trenches shall be commenced only start after approval from the OWNER’s
REPRESENTATIVE.

6.4.12 The cables shall be covered with a layer of 15 cm of sand on which red or yellow concrete tiles (300 x 300 x
40 mm) shall be installed, after which the trenches shall be backfilled and covered.

6.4.13 The location of the trenches shall be clearly marked and reported on "as built" drawings. Markers shall be
placed at 30 m intervals (or at intervals agreed by the OWNER’s REPRESENTATIVE) and where the
trench changes direction.

)y z z
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APPENDIX-1: STATUTORY APPROVALS / CERTIFICATES
1.1. The bidder shall be responsible for obtaining all statutory approvals, as applicable for all instruments and
instrumentation systems.
1.2. Equipment / instrument / systems located in electrically hazardous areas shall be certified for use by statutory
authorities for their use in the area of their installation. In general, following certification shall be provided by

the bidder.

a) for all flameproof equipment / instrument / systems, which are manufactured abroad (outside India)
certification by any approving authority like BASEFA, FM, UL, PTB, LCIE etc. and ATEX approval
shall be required.

b) for all flameproof equipment / instrument / systems manufactured locally (within India), certification
shall be carried out by any of the approved testing houses — Central Mining Research Institute (CMRI)

etc. and also the manufacturer shall hold a valid Bureau of Indian Standards (BIS) license.

1.3. Approval certificate from Chief Controller of Explosives (CCOE) is mandatory for all electronic / electrical
instruments / equipment to be installed in India, irrespective of country of origin.

2z z z
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JUNCTION BOXES

|1 _|Tag No. IQ_ugmity * i
2 _|Application For Instrumentation IS cables
3 | Area Classification Zone 1, Gr. IIA/IIB, T4
14 _|Enclosure WP to IP 65 & EExd IIA/IIB T4 as per IEC 60079 /IS 2148
General |5 |Material of Construction Die cast aluminium (LM6 alloy)
[6_[Overall Dimension *
7__|Cover Screwed
18 |Painting Surface : Opaline Green & Inside : White
9
110 | Left Side 6 nos. - 1/2" NPT(F)
111 | No. of |Right Side 6 nos. - 1/2" NPT(F,
[12 | Entry Top Side -
113 | Bottom Side 2 nos. - 3/4" NPT(F)
S_ingle 14 Other _
Cable : |15 | Cable Gland Type Double compression, Ni plated brass & WP to IP 65 & EExd IIB T6 as per IEC 60079 /IS 2148
16| O Size 12" NPT(M)
17
18
19
120 |Entry |
121 | Type Double compression, Ni plated brass & WP to IP 65 & EExd IIB T6 as per IEC 60079 /IS 2148
Multi Cable [22 ] C2Ple Gland o7 3/4" NPT(M) 5
23
24 |
25 | Ty pring loaded, antiloosening & vibration-proof(push to fit type)
26 antity 24 Nos.
27 |No. of Rows 2 Nos.
Terminals {28 |Numbering System Terminal strips & terminals shall be suitably numbered
29 |Size 2.5 mm2
130 [Make *
31
32 |Telephone Socket & Plugs Required
33 [Plug 172" NPT(M) & 3/4" NPT(M)
34 |Ground Busbar Required
35 |Rail(s) for terminals Required
. 36 |PVC hood alongwith Cable gland Required
Options ~ "
|37 [Hinges Required
38 |Nameplate Fixture Required
39 |Gasket Neoprene Rubber
40 |Hardware MS Zinc passivated
41 |Mounting Suitable for mounting wall, column, steel structure
42 |Manufacturer *
43 |Model *
44
Others 3
46
47
NOTES:
*: Vendor to furnish
1 Junction boxes shall have detachable cover which is fixed to the box by means of cadmium plated triangular head / hexagonal head screws.
2 Junction boxes shall have a warning engraved / integrally cast on the cover as "ISOLATE POWER SUPPLY ELSEWHERE BEFORE OPENING".
3 Quantity and size of Cable glands & plugs shall be as per requirement.
4 At the time of approval of DS, Supplier shall furnish DS with Catalogues.
5 Supplier shall provide CCOE , Ex-d approval certificates.
(| DEVIATION [] NO DEVIATION [ VENDOR'S SIGNATURE WITH SEAL
PARTICULAR TECHNICAL SPECIFICATION:
APPENDIX 2 P.001385/J/21/0586
Sheet No. 1 of 5 CLIENT: BGL
CNG & City Gas Distribution
PROJECT: Projects In Vijayawada Phase-
TRACTEBEL Engineering P
GOF S\.CZ
0 13.07.11 KP SHD KNC
VENDOR: REV. DATE ATHR CHKD APPD
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DATA SHEET - INSTRUMENTATION CABLE
| Cables (1P, 2P x 1.5 mm’ & 6P, 12P x 0.5 mm’ - IS)

1 |rype 1P x 1.5 mm’ 2P x 1.5 mm’ 6P x 0.5 mm’ 12P x 0.5 mm’
| IS Cables IS Cables IS Cables IS Cables
1 2__|Construction of Multi pair
i 3 [No. of Twists per Meter
1 4 _|no. of Pair
1 5 [Conductor size

6 |Quantity

General |1__|Application

8 |Drum Length (Mtrs.)
| 9 |Cable Weight (Kg/mtr.)

10 |Shielding

11 |Armoring

12 Recommended Gland Size

(Double Compressor)

13 |Overall Diameter (Inm)

14 |Manufacturer

I 15 _{Conductor Material

| 16 {Strand Diameter

; 17 |Conductor Insulation

18 |Maximum Conductor DC Resistance
19 {Drain Wire Size

20 |Max. Drain wire Resistance

. Including Shield

Conductor |21 |Min. Insulation Resistance of Cable

| 22 |Max. mutual capacitance of the pairs or adjacent

canes

23 |Max. Capacitance between any core and screen

{
§
|

124 |L/R Ratio of adjacent core

25 {Electrostatic Noise Rejection Ration (dB)
26 [Max. Operating temperature

27 |Inner Sheath Material

[28 [Inner Sheath Thickness

29 {Outer Sheath Material

30 |Outer Sheath Thickness

31 |Voltage Class

32 |Oxygen Index

Sheath |33 |Temperature Index

34 |Maximum Smoke Density
35 |[Smoke in Chamber (Swedish chimnay)
36 | Acid Gas Generation

37 |Color of Outer Sheath

38 |Core Identification

39 |Pair identification

NOTES:
The above blank Data Sheet is to be filled by Supplier in line with the Cable Specification as mentioned in PTS.

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

[C] DEVIATION [T NO DEVIATION [ VENDOR'S SIGNATURE WITH SEAL
PARTICULAR TECHNICAL SPECIFICATION:
APPENDIX 2 P.001385/1/21/0586
Sheet No. 2 of 5 CLIENT: BGL
PROJECT: CNG & City Gas Distribution
TRACTEBEL €ngineering Projects In Vijayawada Phase-
GOF S\CZ 1B 0 13.07.11 KP SHD KNC
VENDOR: REV. DATE ATHR | CHKD | APPD




DATA SHEET - INSTRUMENTATION CABLE
Cables (1P, 2P x 1.5 mm2 & 6P, 12P x 0.5 mm2 - NIS)

Type . 1P x 1.5 mm? 2P x 1.5 mm? 6P x 0.5 mm? 12P x 0.5 mm?
. NIS Cables NIS Cables NIS Cables NIS Cables
Construction of Multi pair
No. of Twists per Meter
no. of Pair
Conductor size
antity
Application
Drum Length (Mtrs.)
Cable Weight (Kg/mtr.)
Armoring
12 {Recommended Gland Size I(Double Compressor)

13 {Overall Diameter (mm)

14 |Manufacturer
15_|Conductor Material
16 |Strand Diameter
117_|Conductor Insulation

18 |[Maximum Conductor DC Resistance
19 |Drain Wire Size
20 |Max. Drain wire Resistance
| |Including Shield
Conductor [21 |Min. Insulation Resistance of Cable

Max. mutual capacitance of the pairs or adjacent
cones

General

HREEANERAN NS
S

23 |Max. Capacitance between any core and screen

24 |L/R Ratio of adjacent core

25 |Electrostatic Noise Rejection Ration (dB)
26 |Max. Operating temperature )
|27 |Inner Sheath Material
128 |Inner Sheath Thickness
29 |Outer Sheath Material
30 |Outer Sheath Thickness
31 |Voltage Class

32 |Oxygen Index

Sheath |33 |Temp Index

34 |Maximum Smoke Density

SL Smoke in Chamber (Swedish chimnay)
36 | Acid Gas Generation

37 |Color of Outer Sheath

38 |Core Identification

39 |Pair identification

NOTES:
The above blank Data Sheet is to be filled by Supplier in line with the Cable Specification as mentioned in PTS.

O DEVIATION - NO DEVIATION VENDOR'S SIGNATURE WITH SEAL
PARTICULAR TECHNICAL SPECIFICATION:
APPENDIX 2 P.001385/J/21/0586
Sheet No. 3 of 5 CLIENT: BGL
morcr ook e
TRACTEBEL Engineering B o
GDOF S\CZ 0 13.07.11 KP SHD KNC
T —
VENDOR: REV. DATE ATHR CHKD APPD
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PRESSURE GAUGE

| UNITS: Flow<-> Liquid- m*3/hr Gas- Sm*3/hr Steam- kg/hr  Pressure-> kg/cm*2 G Temperature<->oC  Level/Length<-> mm

J 1 Type:- Direct 15 Diaphargin Seal:- -

‘ 2 Mounting:- Local Type:- --
“ 3 Dial Size:- 150 mm Wetted Parts Material:- --
Colour:- White with black inscriptions Others Material:- --
i 4 Case Material:- SS316 Process Connection: Size & Rating -
5 Bezel Ring:- Beyonet type SS316 Facing & Finish:- --
6 Window Material:- Shatterproof glass Capillary Material:- -
‘ 7 Enclosure:- WP to IP 65 as per IEC 60529 /1S 2147 Armour - Flexible Material:- --
| 8 Pressure Element:- Bourdon Capillary Length:- -~
9 Element Material:- S8316 Flushing/Filling connection with:- -~
! 10 Socket Material SS316 16 Over Range Protection:- 130% of FSD
11 Accuracy:- +/-1% of FSD 17 Blow Out Protection:- Yes
12 Zero adjustment:- Micropointer 18 Options :- 4) Snubber
13 Connection:- 1/2"NPT(M) b) Syphon c) Gauge Saver
} Connection Location:- Bottom d) Liquid Filled casing e) Vaccum Protection
“ 14 Movement:- SS316 ) Solid front
| g) T;;vo valve manifold Yes
19 Quantity :- *
SL. PRESSURE kg/cm2 TEMPERATURE “c
NO. TAG NO. RANGE SERVICE OPTIONS
OP. MAX. | DES. MIN | MAX. | DES.
* * Natural Gas ef.g
NOTES:

"*': Venodr to furnish
1 Process Data shall be as per Tender document
2 At the time of approval of DS, Supplier shall furnish DS with Catalogues.

O DEVIATION O NO DEVIATION | VENDOR'S SIGNATURE WITH SEAL

PARTICULAR TECHNICAL SPECIFICATION:
APPENDIX 2 P.001385/J/21/0586

Sheet No. 4 of 5 CLIENT: BGL

. - . CNG and city gas distribution
TRACTEBG;E\FQ_IDSE\EL‘EE PROJECT: project in Vijayawada Phase-1B.
T —————

0 13.07.11 KP SHD KNC

VENDOR: REV. DATE ATHR CHKD APPD
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TEMPERATURE GAUGE

UNITS: Flow<-> Liquid- m*3/hr Gas- Nm*3/hr Steam- kg/hr Pressure-> kg/cm*2 G Temperature<-> oC  Level/Length<-> mm

1 Type:- Mercury Filled 17 Extension Type:- Rigid
2 Well:- Required 18 Buib Dia.:- To suit thermowell
3 Mounting:- Local 19 Cappillary Material:-
4 Dial Size:- 150 mm Armour Flexible:-
5 Colour:- White with black inscription Armour Material:-
6 Case Material:- Cast Aluminium Capillary Length:-
7 Window Material:- Shatterproof glass 20 Over Range Protection:-
8 Conn. Location:- Bottom THERMOWELL.:-
9 Accuracy:- +/-1% of FSD 21 Material:- SS316
10 Enclosure:- WP to IP 65 as per [EC 60529/1S 13947
11 Zero Adj. Screw:- Required 22 Constn.:- Drilled bar s_toclf up_to immersion length 500
mm, otherwise fabricated
BIMETAL:- 23 Process Conn.:- *
12 Stem:
Type:- 24 Gauge Conn.:- Y4' BSP(F)
Material:-
Size:- 25 Thermowell Dwg.:- *
13 Stem Dia:-
Filled System:- 26 Over range protection 130%
14 SAMA Class:- \%
Compensation:- Case
15 Bulb Type:- Adjustable union 27 Options:
Bulb Material:- SS316
16 Bulb Union Threaded To:- 172" BSP(M) a) Liquid Filled:- Yes
b)
<) —
SL TEMP. WELL DIM. FLANGE LINE NO./ VESSEL NO
NO' TAG NO. RANGE RATING. FACING. /PIPING CLASS ‘| OPTIONS
. MIN NOR | MAX U T MATERIAL y )
FINISH
* * * * As per piping spec | As per piping spec a
NOTES:

*

Vendor to furnish
U: Immersion Length
T: Lagging Extension

1 Element length shall.be suitable for thermowell.

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

3 Process Data shall be as per tender document
4 At the time of approval of DS, Supplier shall furnish DS with Catalogues, wake frequency calculations for thermowell.

E N
O DEVIATIO!

O NO DEVIATION

(| VENDOR'S SIGNATURES WITH SEAL

PARTICULAR TECHNICAL SPECIFICATION:
APPENDIX 2 P.001385/1/21/0586
Sheet No.5 of 5 CLIENT: BGL
PROJECT: CNG and city gas distribution
TRACTEBEL Engineering ’ project in Vijayawada Phase-1B.
GUOF S\CZ
T — 0 13.07.11 KP SHD KNC
VENDOR: REV. DATE ATHR CHKD APPD
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1.0 SCOPE
This document covers the technical requirements for the design, manufacture, assembly, engineering,
wiring, testing and delivery of the fire and gas detection system at CGS mother station - Kondapally for the
CNG and City gas distribution project in Vijayawada Phase |B project of M/s BGL.

1.1 Cables, glands, ferrules, cable trays, supports, stands for the gas detectors and fire detectors shall be
provided by the vendor as per site requirement.

1.2 CCOE approval, explosion proof certification shall be provided for the field mounted instruments, junction
boxes etc. Vendor to provide the certifications of statutory approvals as per the appendix-1 of PTS-
Instrumentation.

1.3 Area For Installation Of Fire & Gas Detection System

1.3.1 Fire Detection System
Smoke Detectors shall be installed in the miscellaneous buildings like electrical room, control room,
conference room, sales room, store room and office room. Also Heat detectors shall be installed in the
battery room, multi sensor detectors to be installed in cable tranches etc. Refer Annexure A for minimum
numbers and location of fire detection at each location and Annexure B for minimum number of portable
fire extinguisher. Actual quantity shall be determined by CONTRACTOR according to building/process
area drawings.

1.3.2 Gas Detection System
Minimum two open path gas detectors shall be installed in most adequate locations to cover the outdoor
installation such as valve station, Pig launcher/Receiver station, metering system, filtration, letdown and
heating system etc. However, refer Annexure A for minimum numbers and location of open path gas
detection.

With gas detection system, calibration kit, gas cylinders (with gas composition certification from reputed
labs), detector installation and adjustment tools such as true alignment system, binocular, gassing cell,
magnets, optical gas test filters and other required accessories . whichever required for proper installation
and adjustment of the open path detectors shall be supply with the system.

Minimum number of point gas detectors shall be installed in most adequate locations to cover the outdoor
leakage points. Refer Annexure A for minimum numbers and location of point gas detection.

The cables for Gas detection system shall be armoured & FRLS type and shall be intrinsic safe type. For
details-of cables, refer PTS-Instrumentation cables.

The tentative distance from field to control panel shall be consider as 200 meters. However the cable shall
be supply as per actual site requirement.

2.0 GENERAL

2.1 Codes, Standards And Legal Requirements
The design, construction, materials, testing, etc. shall be in accordance with the requirements set forth in the
national and international relevant codes, standards and legal requirements. Installation of fire and gas
detectors shall be in accordance with NFPA standards.

Rev.2-13.07.11 ~ CNG & CGD Projects In Vijayawada Phase-1B Page 1 of 12
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2.2 Environmental Conditions

Field equipment shall be designed for an outdoor location. Material used and the protective coatings shall be
selected in order to resist to the mechanical and electrochemical aggression of the external atmospheric
conditions for a 25-year life span.

23 General Requirements

2.3.1 All field equipment shall be suitable for outdoor service (IP 65) and withstand the environmental conditions
for the plant location.

2.3.2 In hazardous areas, intrinsically safe instrumentation shall be provided.
If not possible or not practical, flameproof instruments shall be used.
233 Contacts used in intrinsically safe circuits must be gold plated.

234 All electronic instruments shall be immune from the effects of any RF interference that may occur at the
plant location.

2.3.5 All the field instruments shall have canopies / sun shield for protection from direct sunlight and rain.
3.0 SITE CONDITION

The F&G system shall be designed for the following site conditions:

Max. / Min. Temperature - 60°C/5°C
Relative Humidity - 95%
Hazardous Area Classification - Zonel, Gas Group ITA / IIB, Temp. Class T3
Control Room - Safe Area (Non AC)
4.0 POWER SUPPLY

Electrical power supply shall be provided at one point inside the battery limit as per the details provided
below. If any other voltage levels are required, then all necessary conversions shall be in the scope of
CONTRACTOR.

UPS power supply 230 VAC +/-5%, 50 Hz +/- 5 %.

5.0 FIRE DETECTION SYSTEM
5.1 General
5.1.1 Each system shall consist of two separate detection loops comprising smoke detectors. The smoke detectors

shall be of ionisation type in the first loop and optical type in the other loop for timely detection of fire.

5.1.2 Ionisation type smoke detector shall be installed in first detection loop i.e. above the false ceiling and
optical type smoke detector shall be installed in second detection loop i.e. below the false ceiling.

5.1.3 Smoke detectors shall be installed above the false ceiling in order to sense fire occurring in the electrical
wiring and fittings etc. Since the smoke detectors above the false ceiling are not visible, these detectors shall
be fitted with remote Response Indicators located below the false ceiling, which shall glow and give alarm
in the event of actuation of these detectors.

“Rev.2-13.07.11 CNG & CGD Projects In Vijayawada Phase-1B Page2 of 12
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5.14 Heat detectors shall be provided in the battery room.

5.1.5 Multi sensor detectors shall be provided in cable trenches of battery room, control room, electrical room,
etc.

5.1.6 On the alarming, two red flashlights located in the Control Room and in the guard room at site and two
hooters/sirens one inside and other outside will be actuated at the same time. The hooter/siren (located
outside the control room) shall be such that, the alarm can be hear up to two Km (2 Km) when actuated.

5.1.7 The flash light and the hooter/siren which is to be installed outside the control room shall be weather proof
(IP-65 minimum).

5.1.8 A break glass unit (MCP) shall be installed at the exit door, outer side of the different rooms of local control
station and guard room, for a manual actuation of the fire alarm.

5.1.9 Break glass unit(s) shall be installed in the plant along the escape ways.

5.1.10 When a detector is in alarm condition, the information shall be sent to the central unit and the same signal
shall be sent to SCADA/RTU through signal repeaters which shall be supplied by the contractor. The alarm
situation of the detector shall remain on the detector itself and on the central unit as well as SCADA until a
separate manual reset device is activated on the central unit.

5.1.11 Vendor shall provide a common alarm point (potential free contact) for RTU/SCADA & same shall be
actuated in case of detection in any zone. Also vendor shall provide a common sensor fault alarm for
RTU/SCADA.

5.1.12 An indicating LED shall permit the direct identification of the detector that is the cause of alarm.

5.1.13 The main control panel shall derive its power from a 230V AC UPS system, which will be converted to
required voltage by the rectifier circuit inside the panel. The control panel will provide the required power
to the sensors & accessories and will monitor the zonal circuits for open and short circuit faults as also
various other parameters of the system.

5.1.14 The control panel shall also be provided with a secondary power source comprising two nos. of
Maintenance free batteries (in case of UPS power fail), which automatically takes over the system in the
event of AC power failure to the panel.

5.1.15 Contacts used in intrinsically safe circuit shall be gold plated.

5.1.16 All electronic circuits used in the system shall be free from the effects of any RF interference.

5.1.17 Fire detection panel shall have hooter, reset and acknowledge push button, panel light, digital indicator,
lamp, analog & digital barriers/isolator, repeater/ relay as minimum accessories.

5.1.18 Fire detection panel shall be wall mounted. Size of the panel shall be as per the vendor standard.

5.1.19 Fire detection system shall have the provision for suitably hook up with CO,/FM 200 for auto/manual
flooding in control room, electrical room, battery room etc. Two smoke/heat detection sensors will be in
serial loop with automatic flooding system. Flooding will be actuated only if abnormalities are detected by
two sensors in particular zone.

5.1.20 The fire extinguishers shall be ISI marked. Manual of every extinguisher shall be provided at each location.
Extinguishers shall install within 15 meters of the equipment so that travel distance for the person shall not
more than 15 meters. The fire extinguisher shall be as per the technical specifications.10 kg DCP should be
stored pressure type.
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5.2 . Input/Output Signals

5.2.1 The input signals of the central unit of the fire detection system shall be from:

a) Smoke detectors,

b) Heat detectors,

¢) Multi sensor detectors,

d) Break glass units (MCP) for a manual actuation of the fire alarm,

e) - Break glass units connected in series, located in the plant and actuated manually when fire is detected.

522 The output signals of the central unit of the fire detection system shall go to the RTU/SCADA System
) located in the Control Room through RS232/485 port.

Two signals (Hardwired) shall be replicate in RTU by providing signals multiplier inside the fire detection
panel

a) Smoke & heat detection common signals

b) Common Sensor or system fault status signals,

c) Signal to automatic flooding system for activation.
53 System Components

The system shall for each site comprise:

a) Smoke detectors,

b) Heat detectors

c¢) Multi sensor detectors,

d) Red flash lights,

e) Hooters,

f) Break glass units,

g) A central unit equipped with "silence alarms" and "reset” key push-button.
54 Technical Description Of The Main Components
54.1 Tonisation smoke detector

The detector shall consist of:

a) A double ionisation chamber,

b) A sealed radioactive element,

¢) Electronic connections and electric contacts with high impedance,

d) A mounting base.
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e) A protecting cover and one or more blocking screws,
f) A device for adjustment according to the local conditions,
g) An anti-condensation system,
h) An indicating LED.
The following teéhnical data shall be supplied by the CONTRACTOR:
i) Power supply :
1) Operating,
2) Minimum,
3) Maximum,
j)  Consumption during normal condition,
k) Consumption during alarm condition,
1) Operating temperature range,
m) Operating humidity range.
5.4.2> Optical smoke detector
The detector shall consist of:
a) An LR. source LED,
b) A Sl-diode receiver,
¢) Electronic coﬂnections and electric contacts with high impedance,
d) A metallic protection,
e) Sensitive elements impregnated with silicone rubber,
f) A device for adjustment in a labo,
g) An anti-condensation system,
h) An indicating LED,
i) A mounting base.
The following technical data shall be supplied by the CONTRACTOR:
j) Power supply :
1) Operating,
2) Minimum,
3) Maximum,
“Rev.2-13.07.11 CNG & CGD Projects In Vijayawada Phase-1B Page 5of 12
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k) Consumption during normal condition,
) Consumption during alarm condition,
m) sensibility,

n) Operating temperature range.

543 Central unit

The central unit shall consist mainly of:
a) A power supply module comprising power supply and charger for 24 V safeguard batteries (autonomy
: six hours (minimum) in standby conditions followed by ten minutes in alarm condition),
b) A monitor module for earth leak faults, short-circuits, lamp or LED test and general reset push button,
¢) A monitor module for power supply and battery failures associated with a general alarm switch and an
indicating lamp or LED,
d) A general alarm module associated with a reset push button of the audio signal,
e) A module able to monitor the state of the input signals and to generate the right action with regard to
the output signals,
f) A front panel with lamps or LEDS to indicate the state of the input and output signals.
g) Provision of RS 232/485 port for communication with RTU/SCADA system shall be available in the
control unit.
h) The outer colour of the fire detection panel shall be as per RAL 7035
i)  The Fire detection panel shall be addressable type.
Note:
All devices connected at the inputs of the central unit shall be supplied with electronic connections and
electric contacts with high impedance to facilitate the immediate detection of short-circuits or line cuts.

5.5 Gas Detection System

5.5.1 Gas detection system shall consist of point detectors, Open path gas detectors and one control unit.

552 Two nos. open path gas detectors of IR absorption type each consist of one TX and one RX shall be
provided in feasible hazardous area in cross fashion for GOOAYV, pig launcher/ receiver terminals ,
metering, filtration and letdown skids.

553 Point gas detectors shall be considered for metering skid, filter skid, Let-down skid, odourisation skid,
piping instruments, tap-off node and else wherever needed in hazardous area.

5.5.4 Point gas detectors will be “IR” type.

5.5.5 One hooter and flasher shall be installed in the field area (if required) for alarming after gas detection. This
hooter and flasher shall be flameproof and IP-65 minimum.

5.5.6 Vendor shall furnish the drawings of poles used for installation of open path detectors with all details and
foundation details for the same shall be furnished for approval.

5.5.7 The low and high gas concentrations and a failure/default state shall be detected and signalized by the
control unit.
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5.5.8 LEL indication from each sensor shall be repeated and provided for RTU/SCADA in term of 4-20mA
signals.
559 Common gas high concentration alarm (combination of low and high) from all the sensors and common gas
detection sensor fault alarm shall be repeated through repeater/ relay and provided for RTU/SCADA.
5.5.10 Gas detection monitoring system panel shall be installed in the control room.
5.6 SYSTEM COMPONENTS
The system shall comprise:
a) Point gas detectors,
b) Open path detectors
c) One control unit.
5.7 Technical Description Of The Components
5.7.1 Point gas detector
Point gas detector shall be IR type with the following technical characteristics that are to be confirmed by
CONTRACTOR:
a) sensor type IR,
b) operating voltage 24V DC
c) range o 0-100 % LEL
d) repeatability better than + 3 % full scale,
e) response time T90 < 15 sec
f) Enclosure
Material Die-cast pressure  aluminium
/Stainless steel. Suitable for
Type hazardous area
g) Mounting Required mounting poles,
accessories shall be provided.
5.7.2 Open path detector
a) sensor type infrared absorption
b) operating voltage 24V DC
c) range 8 LEL meter
d) repeatability better than + 3 % full scale
e) response time T95 < 5 sec
f) Enclosure material Stainless steel, die-cast pressure
aluminium
Rev.2-13.07.11 k CNG & CGD Projects In Vijayawada Phase-1B ) Page 7of 12
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Type suitable for hazardous area
! g) Mounting Swivel mounting along . with
¥ mounting brackets, Mounting
poles with ladder facility.

! 5.73 Control unit
1 a) Type suitable for wall mounting

b) Meter Range 0-100 % LEL

c) Analogue Output 4-20 mA DC

d) Alarm outputs, failure/default Adjustable low and high alarms,

alarm (SPDT free potential
relay contacts),

e) front panel facilities Digital indications, LED’s for
indication of power, inhibit, fault
alarms, test/silence alarm/reset
push button, Zero, span and alarm
setting adjustment potentiometers

- etc.

f) operating temperature 0 to 60°C

g) battery 24 V safeguard battery (autonomy
: six hours in standby conditions
followed by ten minutes in
alarm condition)

h) Signals isolators/barriers, repeaters and multiplier shall be provided

inside the panel.
Provision of RS 232/485 ports shall be available in the control unit for
transmitting the signals to RTU/SCADA system.

i). The outer colour of the gas detection panel shall be as per RAL 7035

6.0 INSPECTION AND TESTING
6.1 Tests

The Contractor shall perform a 100 % integrated test in order to verify the operability of the Fire and Gas
Detection System. The CONTRACTOR shall provide certificates of successful test accomplishment via
system printouts and test reports.
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6.2

6.3

7.0

7.1

7.2

Acceptance Test

After completion of the CONTRACTOR tests, the CONTRACTOR shall perform, at the CONTRACTOR’s
facility, a functional test on 100 % of inputs and outputs with simulation panel provided and wired up by the
CONTRACTOR.

All deficiencies shall be recorded and corrections made.

Appropriate tests shall be run to demonstrate that the deficiencies have been corrected and that there has

been no degradation to the system.

On-Site Acceptance Test

These tests shall be basically a repeat of the system factory acceptancé test. To the extent possible, the

- simulation of I/O signals shall be replaced by the actual signals.

SPARES

Vendor shall supply 10% or minimum | no. (Whichever is higher) of each of the following items as two
year operation & maintenance spares

Spares For Fire Detection System

1 Smoke detectors sensor ionisation type

2 Smoke detectors sensor optical type

3 Heat detectors sensor

4 Break glass unit(MCP)

5 Red flash light

6 Multi sensor detector

7 Standard cable (if any)

Spares For Gas Detection System

1 Open path Gas detectors sensor.

2 Point Gas detectors sensor.

3 LEL indicators

4 Controller cards

5 Alarm/audio cards

6 Standard cable (if any)
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8.0 GUARANTEE

The project shall follow the hereafter described steps:

1) supply of the material on site,

2) installation/construction,

3) power on after installation/construction of the material,

4) acceptance of the installation by local authorities,

5) start-up,

6) Two months of industrial operation followed by the provisional acceptance.

"Rev.2-13.07.11
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ANNEXURE - A
MINIMUM NO. OF DETECTORS / MANUAL CALL POINTS / HOOTERS
I Owven Multi-sensor Manu Hooter
Sr. Description Point Gas atl‘: as Smoke Heat detector (for al call along
No P Detector p 8 Detector | detector | cable trench) . with
detector point
. flasher
1. Sales room - - 2 - - 1 -
2 Store room - - 1 - B - -
3. Control Room - - 4 . - - 1 1
4. Security Office - - - - - 1 1
6 Electrical room - - 3 - - 1 -
6. Battery Room - - - 3 - 1 -
7. Conference room - - 4 - - 1 -
8. Office room - - 3 - - 1 -
Filtration, letdown and -
Metering skid,
9. mainline isolation 8 2 - - - |
valves, Station
isolation valves
10. Odourisation skid 1 - - - - - -
11 Cable trench in ) . ) ) 4 ) )
’ - building

Note: The locations & the quantities mentioned above are tentative only. Finalisation of the same shall be done during

detail engineering.
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ANNEXURE - B
MINIMUM QUANTITY OF PORTABLE FIRE EXTINGUISHERS
‘ Sr. Description Unit DCP CO2 DCP CO2 CO2 DCP Sand
: No: 10Kg (10 Kg) 75Kg (6.8Kg) 4.5Kg) | 225Kg Bucket
with with with with with
Trolley | Trolley | Trolley Trolley stand
1. Sales Room No. - 1 - - 1 - -
2. Control Room No - 2 - - 1 - 3
3. Battery Room No - 2 - - - - 3
4. Electrical Room No - 2 - - - - 3
5. Guard Room No - - - - 1 - -
6. Field No - - - - - 3 -
For each of
Metering , filtration . } .
7. and letdown, No 1 ) ) 3
odourisation skid
8. Gas Compressor No. 1 ) 3 2 ) ) 3
area
9. Transformer area No. - - - - 1 - 3
10. | At each Dispenser No. 1 - - - - - -
11 At static cascade No. i ) ) ) ) ) )
area
12. Air Compressor No. 1 - - - 1 - -

Note: The locations & the quantities mentioned above are tentative only. Finalisation of the same shall be done during
detail engineering. The dispensers shall be as per technical specifications enclosed elsewhere in the tender document.

In the field area one no 10 Kg foam cylinder to be provided with all accessories.
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1.0 SCOPE
This specification covers the design, manufacturing, testing at works and dispatch in well packed condition
of Instrument cables for the project- CNG and city gas distribution project in Vijayawada-Phase 1B, of M/s
BGL.

20 SITE CONDITION
The instrument cables shall be designed for the following site conditions:

- Max./ Min. Telhperature - 65°C/5°C

- Relative Humidity - 95%

- Hazardous Area Classification - Zonel, Gas Group IIA / IIB, Temp. Class T3
- Control Room - Safe Area (Non AC)

3.0 APPLICABLE CODES & STANDARDS
The related standards referred to herein (but not limited to) and mentioned below shall be of the latest
editions prior to the date of purchaser’s enquiry:

a) IS-1554 Part 1 — PVC insulated (heavy duty) electric cables — working voltage upto and including 1100
V.

b) 1S-2633- Method for testing uniformity of coating on zinc coated articles.

c) IS-3975- Mild steel wires, formed wires and tapes for armouring of cables.

d) IS-5831-PVC insulation and sheath of electric cables.

e) BS-5308 Part 2—- Specification for PVC insulated cables.

f) IEC-332-3 Part 3— Tests on bunched wires and cables.

g) ASTM D 2863- Test method for measuring the minimum oxygen concentration to support candle, like
combustion of plastics (oxygen index).

h) DIN-50049- Document on Material Testing

4.0 DESIGN & CONSTRUCTION
All cables shall be FRLS type as per IS1554 (IS- 8130, IS-5831).

4.1 1P x1.5 mm?, 2P x1.5 mmz, 6P x 0.5 mm?, 12P x 0.5 mmz, IT x 1.5mm?, 1Q x 1.5mm? cables shall be used
for instrumentation purposes. No other combination shall be acceptable. Contractor to also note that all
multi-pair cables shall have 20% spare pairs which may be used in future. These spare pairs shall be
terminated in junction box as well as in panel.

4.2 Separate multi-pair cables shall be used for analog input, analog output, digital input & digital output signal.
No signal mixing shall be permitted. Quad cable shall be used for temperature element to temperature
transmitter. Vendor shall consider the length as required.
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43 Single Pair & Triad Shielded Cable

4.3.1 Each core shall be 1.5 mm? made of 7 stranded annealed electrolytic copper conductor. Each strand shall be
0.53 mm dia.

432 For Intrinsically safe application, primary insulation shall be low density poly ethylene (LDPE). For non-
intrinsically safe application, primary insulation shall be 85°C poly-vinyle chloride (PVC) as per 1S5831
Type C. Thickness shall be 0.5 mm minimum.

433 A pair shall have twisted cores and number of twists shall be not less than 10 per metre. Colour of core
insulation shall be black blue in pair and black, blue and brown in triad.

434 Individual pair shall be shielded. Shield shall be Aluminium backed by Mylar/ polyester tape with the
metallic side down helically applied with either side 25% overlap and 100% coverage. Minimum shield
thickness shall be 0.05 mm. Drain wire shall be 0.5 mm’ multi-strand bare tinned annealed copper
conductor. The drain wire shall be in continuous contact with Aluminium side of the shield.

4.3.5 Inner and outer jacket shall be made of extruded flame retardant 90°C PVC to IS 5831-Type ST2. Oxygen
index of PVC shall be over 30%. Temperature Index shall be over 250°C. the thickness of the jacket shall
be as per IS-1554 Part 1.

Inner jacket colour shall be black. Outer jacket colour shall be black except, for cables to be used in
intrinsically safe systems it shall be light blue. A rip cord shall be provided for inner jacket.

4.3.6 Armour over inner jacket shall be galvanized steel wire as per IS-1554 Part 1.

44 Multipair Cable With Individual Pair Shield And Overall Shield

4.4.1 Generally the cable shall be same as single pair shielded cable except conductor sizes shall be 0.5 mm?
made of 7 strands of annealed electrolytic copper conductor. Each strand shall be of 0.30 mm dia.

4.4.2 Overall shield shall be of Aluminium backed up by mylar/ polyester tape helically applied with the metallic
side down with either side 25% overlap and 100% coverage. Minimum shield thickness shall be 0.075 mm.
Drain wire shall be similar to individual pair drain wire and shall be of the overall shield.

443 A pair of communication wire shall be provided for multi-pair cables. Each wire shall be 0.5 mm? of plain
annealed single or multi-strand copper conductor with 0.4 mm thick 85°C PVC insulation. Insulation shall
be green and red colour coded.

444 Pair identification shall be with numbers at interval of not more than 250 mm as per vendor’s standard.

4.5 Multipair Cable With Only Overall Shield

4.5.1 These cables shall be same as 4.2 except that the individual pair shall not have shielding.

5.0 ELECTRICAL CHARACTERISTICS

5.1 Resistance
Maximum DC resistance of the conductor of the completed cable shall not exceed 12.3 0/ km at 20°C for
cables with 1.5 mm? conductors and 39.7 I / km at 20°C for cables with 0.5 mm? conductors.

5.2 Mutual Capacitance
The mutual capacitance of the pairs or adjacent cores shall not exceed a maximum of 250 pF / m at a
frequency of 1 kHz.
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53 Capacitance between any core or screen
The capacitance between any core or screen shall not exceed a maximum of 400 pF / m at a frequency of 1
kHz.
54 L/R ratio of adjacent care shall not exceed 40 IH / 0 for cables with 1.5 mm? conductors and 25 0H / 0 for
cables with 0.5 mm?’ conductors.
5.5 The drain wire resistance including shield shall not exceed 300/ km.
5.6 Electrostatic noise rejection ratio shall be over 76 dB.
6.0 INSPECTION AND TESTING
Owner reserves the right to test and inspect all the items at the manufacture’s works.
Manufacturer shall furnish documents such as test certificates to prove the quality and composition of the
materials used for manufacturing the cable to the satisfaction of Owner/Owner’s Representative during
expediting and inspection.
6.1 Type Test:
a) Type Certificates shall be furnished.
b) Cable shall be flame retardant to IEC 332-3 Part 3 Cat A.
6.2 Routine Tevsts:
a) These tests shall be carried out by manufacturer during various stages of manufacturing. Owner shall
review the related documents.
b) Insulation and Sheaths : All tests as per IS-5831 except insulation resistance, voltage and spark test
shall be as per BS-5308 Part 2.
c) Armour test as per I1S-3975.
d) Conductor resistance.
e) Cable capacitance, L/R ratio.
6.3 ACCEPTANCE TEST:
These tests shall be carried out in the presence of Owner / Owner’s Representative.
6.3.1 Continuity test:
a) Voltage test as per BS-5308 Part 2.
b) Conductor resistance and drain wire resistance.
c) Cable capacitance and L/R ratio test. .
d) Electrostatic noise rejection test, type wise for each lot.
e) Tests for uniformity of galvanization of armour as per 1S-2633.
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1] Oxygen index test as per ASTM D 2863, temp. index test, smoke density rating test, acid gas
generation test and flammability test.

g) Dimensional check for overall diameter and under armour/over armour diameter.

h) Overall finish check. In case of any lump purchaser will have the right to cut outer sheath for lump
portion and reject the cable.

1) Check of Drum length and overall length tolerances.

Immediately after completion of electrical tests, the ends of the cable shall be sealed to prevent ingress of
moisture with suitable PVC/Rubber caps.
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1. SCOPE

This specification defines the symbolisation and identification of instrumentation to be used for Piping and
Instrumentation Diagrams, for instrumentation documents and drawings and for instrumentation tagging.

2. GENERAL

2.1. Definitions

Subject to the requirements of the context, the terms (hereafter listed in alphabetical order) used in this
specification are given the following meaning :

AGREEMENT

CLIENT

CONTRACTOR

ENGINEER

GOODS and/or SERVICES

PROJECT

2.2. Instrumentation Terminology

Designates the agreement concluded between the CLIENT and
the CONTRACTOR, under which the latter undertakes to the
former the GOODS and/or SERVICES according to the
stipulations which are agreed and specified in the form of an
order.

Designates the purchaser of the GOODS and/or SERVICES
which are the subject of the AGREEMENT.

Designates the individual or legal entity with whom the order
has been concluded by the CLIENT. The term
"CONTRACTOR" may be used indifferently for a supplier, a
manufacturer, an erection contractor, etc.

Designates the individual or legal entity to which the CLIENT
has entrusted various tasks in relation with the carrying out of
his PROJECT.

Designate, depending on the case, all or part of the drawings
or documents, substances, materials, material, equipment,
structures, plant, tools, machinery,... 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. .

Designates the aggregate of GOODS and/or SERVICES to be
provided by one or more CONTRACTORS.

The terminology conforms to ANSI/ISA S51.1 "Process Instrumentation Terminology".
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3. INSTRUMENT SYMBOLS AND IDENTIFICATION
3.1 Symbols and Functional Identification

Instrument symbols and functional identification shall be in accordance with ANSI/ISA S5.1

1)
"Instrumentation Symbols and Identification" and ANSI/ISA S5.3 "Graphic Symbols for Distributed
Control/Shared Display Instrumentation, Logic and Computer Systems".

2) The action of a valve in case of electrical or air failure shall be indicated under the symbol of the valve
body by one of the following abbreviations :

FC = fail closed,

FI = fail indeterminate,

FL = fail locked (last position),

FO = fail open.

3) The on-off valves shall be identified by :

o the letters XV if they are operated by a Process Control System (PCS), a Programmable Logic
Controller (PLC), an Emergency Shut-Down (ESD) system or a relay system; the associated
solenoid valves shall be identified by the letters XY;

o [Othe letters HV if they are only operated by a hand switch (HS).

4) The auxiliary contact of a contactor (e.g. for a motor), which shows if the contactor is energized or not
shall be identified by YS.

The control of a motor will be tagged HS in all cases (PCS or panel/local control).

5) Identification letters, typical letter combinations, and function blocks and function designations are
given respectively in Tables 1, 2 and 3 of ANSI/ISA S5.1
Rev. 6 - 14.09.09 Page 3 of 8
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3.2. Loop and Instrument Identification

1) Each instrument or function shall be identified by a tag number comprising two groups of characters :

XXXXX - YYYYY Z-W

L.

v

Optional suffix used to designate a specific function (i.e. B for
an intrinsically safe isolator, D for a PCS input/output, P for a
PLC input/output, E for an ESD input/output, R for a relay, ...)

Optional suffix used when a given loop has more than one
instrument with the same functional identification (i.e. A, B, C,

)

Loop number
The two first digits designate the plant area

(ie. 10, 20, 21, ...)

The three last digits correspond to the serial loop numbering.
The loop numbering sequence starts with 001 for each plant

area.

Functional identification comprising five letters maximum (i.e.
PDAHH)

2) Inside one plant area, no loop will bear the same serial number.

4. INSTRUMENTATION EQUIPMENT IDENTIFICATION

4.1. Local Panels and Cabinets

1) Each local panel shall be identified as follows :

Lp - XXYY

ex.:LP-2101

2)
(see par. 4.2.).

ex.: PS - 3001

4.2.

l——> serial number (01 to 99)

—» plant area number (i.e. 10, 20, 21, ...)

For local cabinets, the letters LP will be replaced by the two letters corresponding to the cabinet type

Cabinets and Panels in the Instrumentation Rooms and Control

The cabinets and panels located in the instrument rooms or in the control rooms shall be identified as

follows :

Rev. 6 - 14.09.09
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XX~ YYY

v

the first digit designates the room number; the two last digits are

serial numbers from 01 to 99.
(i.e. 101, 102, 201, 202, ...)

cabinet/panel identification letters :
AL = Alarm Cabinet/Panel

AU = Auxiliary Cabinet

BA = Barrier Cabinet

CC = Control Cabinet

CD = Control-Desk

CP = Control Panel

EA = Earthing Cabinet

FF = Fire fighting Cabinet/Panel
FG = Fire/Gas detection cabinet
IF = Interface Cabinet EL/IN

MA = Marshalling Cabinet

PL = PLC Cabinet

PS = Power Supply Distribution Cabinet
RE = Relay Panel/Cabinet

TU = Termination Unit Cabinet

Rev. 6 - 14.09.09
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4.3. Junction Boxes

1) The junction boxes shall be identified as follows :

JB - XXYY -ZZ

signal type :

IA = Intrinsically safe analogue signals

IF = Intrinsically safe frequency signals

IL = Intrinsically safe logic signals

IR = Intrinsically safe RTD signals

IT = Intrinsically safe thermocouple signals
NA = Non-intrinsically safe analogue signals
NF = Non-intrinsically safe frequency signals
NL = Non-intrinsically safe logic signals

NR = Non-intrinsically safe RTD signals

NT = Non-intrinsically safe thermocouple signals
PS = Power Supply

SV = Solenoid Valves

» serial number (01 to 99)

plant area number (i.e. 10, 20, 21, ...)

v

ex.:JB -2201 - 1A

2) Inside one plant area, no junction box will bear the same serial number even if type of signals is

different.

4.4, Cables

1) A cable between a field instrument and a junction box or local panel shall be identified by the

instrument tag number :

e.g.: FT - 23001

2) A cable between a junction box or a local panel and an instrument room or a control room shall be

identified by the junction box or local panel identification number :

eg.: JB - 2309 - SV
LP-4110-NL

3) Cables in instrument rooms or control rooms shall take the identification of the cabinet to which they

are connected with, when applicable, the signal type letters :

e.g. : TC 101 -NL

4) When several cables are connected to the same equipment, a serial number will be added to the cable

identification :

eg.: LP - 2301/1-IL, LP - 2301/2-IA
CC 101/1 - 1A, CC 101/2 - IL

Rev. 6 - 14.09.09
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5) For power supply cables, the identification will be completed by the letter "S" :
eg. :LP-2101-S

S. TAGGING
5.1. Instruments

1) Each instrument will be identified by its tag number.

2) The identity plate or tag plate supplied by the instrument manufacturer shall be made of 316 stainless
steel. The plate shall have a minimum thickness of 0.5 mm and a maximum thickness of 1.5 mm. The
size and shape of the plate is left to the discretion of the equipment manufacturer so that he may supply
his own standard item, where one exists.

3) The engraving must be done in upper case letters, with a minimum size of 6mm. The letters may be
stamped if this method is preferred.

The engraving or stamping must be heavy duty so that the letters do not become obscured by dirt or

tarnishing.

4) The tag plate is to be fixed to the equipment such that it is secure and cannot be accidentally removed.
It must be fixed in such a way that it can be deliberately removed and replaced. This is necessary if a
duty is assigned to a spare item, or if it is necessary to reassign an item to another duty.

Acceptable methods of fixing are :

1) Screwing. This shall not be done if it affects the integrity of the enclosure, such as it might be the
case with an item which is classified for use in a hazardous area e.g. Zone 1 or Zone 2, or with an
item which has an IP (Ingress Protection) rating.

2) Wiring. The wire, which is used, must be 316 stainless steel.

3) Riveting. The rivets used must be 316 stainless steel and they must be capable of being drilled out
without creating any danger of swarf entering the equipment.

Glue may not be used to fasten labels to equipment.

4) Complementary to the instrument identity plate, all field instruments shall be equipped with a
second and permanent identity plate, fixed to immediate vicinity of the instrument, i.e. on the
support itself if possible.

Details on that identity plate are given in standard drawing 70000/734/XX/7001 "Nameplates, tags
and labels for instrumentation".

5) Instruments installed in panels, cabinets, racks, etc. shall also be identified by a second identity
plate fixed at the location of the instruments.

Details on that plate are given in standard drawing 70000/734/XX/7001.
5.2. Panels and Cabinets

Panels and Cabinets shall bear an identity label in accordance with standard drawing 70000/734/XX/7001.
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The label shall preferably be fixed by screwing at a 1.6 m height.

5.3. Junction Boxes

1) One or two engraved labels per box shall be fixed on the lid.

Label 1 :
Text : JB type and number
Label 2 (When applicable) :

e IS application

Text: ~ THIS JUNCTION BOX CONTAINS
INTRINSICALLY SAFE CIRCUITS

e  Voltage above 24 V application

Text:  THIS JUNCTION BOX CONTAINS
(*) CIRCUITS ALL CIRCUITS TO
BE ISOLATED PRIOR TO

OPENING

(*) = applicable voltage

2) When applicable, one engraved label per box shall be fixed next to the screen busbar:

Text : SIGNAL SCREEN -

3) Details on these labels are given in standard drawing 70000/734/XX/7001.

6. REFERENCES

Reference is made in this specification to the following documents.

6.1. Tractebel Industrie Standard Drawings
70000/734/XX/7001 Nameplates, tags and labels for instrumentation.
6.2. Instrument Society of America Standards
ANSI/ISA S5.1 Instrumentation Symbols and Identification.
ANSI/ISA S5.3 Graphic Symbols for Distributed Control/Shared Display

ANSI/SA S51.1

Instrumentation, Logic and Computer Systems.
Process Instrumentation Terminology.

* * *
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1. SCOPE
This specification covers the technical requirements for insiallation, calibration, checking, testing and
commissioning of Instrumentation for Gas pipeline project.
2. GENERAL
2.1. DEFINITIONS
Subject to the requirements of the context, the terms (hereafter listed in alphabetical order) used in this
document are given the following meaning :

AGREEMENT Designates the agreement concluded between the OWNER and the
CONTRACTOR, under which the latter undertakes to the former the
GOODS and/or SERVICES according to the stipulations which are
agreed and specified in the form of an order.

OWNER Designates the purchaser of the GOODS and/or SERVICES which are

- the subject of the AGREEMENT.

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

DAYS - WEEKS - MONTHS Specify the number of calendar days, weeks or months and not of
working days, weeks or months. :

OWNER’s REPRESENTATIVE Designates the individual or legal entity to which the OWNER has
entrusted various tasks in relation with the carrying out of his
PROJECT.

GOODS and/or SERVICES Designate, depending on the case, all or part of the drawings or
documents, substances, materials, materiel, equipment, structures,
plant, tools, machinery,... 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 be 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.

2.2, CODES, STANDARDS AND LEGAL REQUIREMENTS
The Instrumentation erection shall be in accordance with the codes and standards mentioned in the present
specification and with the codes, standards and legal requirements listed in various documents for the
PROJECT.
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2.3. REVIEW AND/OR APPROVAL

Whenever OWNER and/or OWNER’s REPRESENTATIVE review and/or approval is requested on a
document to be submitted by the CONTRACTOR or before an action is implemented by the
CONTRACTOR, such review and/or approval shall always be requested in writing by the CONTRACTOR
to the OWNER and/or the OWNER’S REPRESENTATIVE before any action subject of this review and/or
approval is taken.

OWNER and/or OWNER’S REPRESENTATIVE approval shall always be given in writing.

3. BASIC PRESCRIPTIONS

1) The technical requirements laid down in this specification do not relieve the CONTRACTOR from any
responsibility resulting from the awarded works.

2) The layout drawings attached to the tender document for the PROJECT and the models regarded as
part thereof, show approximate locations of instruments, analysers, single and multicore cable routings,
junction box locations, and shall be used as a guide by the CONTRACTOR.

They need not to be strictly adhered to, unless so specified, provided that accessibility, accuracy and

lag requirements are taken into consideration.

Any drawing showing connection details and dimensions, or containing any specific information, shall
be adhered to and any deviation from the drawings shall be approved by the OWNER’S
REPRESENTATIVE before starting installation.

3) Any discrepancy between this specification and other documents shall be 1mmed1ately notified to the
OWNER’S REPRESENTATIVE, in writing, for resolution.

4) Protection of equipment and personnel against damage through malfunctioning or mishandling the
instrument or instrument system shall be provided by the CONTRACTOR as an integral part of
contract. Adequate protection shall be included for ensuring safety of personnel from any possible
hazards.

4. SCOPE OF WORKS

The CONTRACTOR shall perform the following works (unless explicitly excluded in the tender for the
PROJECT):

1) Verification of all instruments, when receiving them, to ensure that all components have been delivered
and to ascertain any damage suffered.

Failure by the CONTRACTOR to give notice of visible damages or omissions to the OWNER’S
REPRESENTATIVE when receiving a consignment of materials and instruments shall be considered
as an implicit confirmation that the CONTRACTOR takes upon himself all responsibilities for their
soundness until final testing and acceptance.

2) Installation of all instruments and ancillary: equipment.

3) Installation and connection to lines and equipment of instrument process piping including, where
specified, seal welding of threaded connections.

4) Tracing of instruments, instrument impulse lines, wherever required.
5) Installation of protection boxes for instruments, wherever required.

6) Installation of junction boxes, wherever required.
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7) Installation of ladders, trays, trunking and conduits for cables and tubes.
8) Installation of consoles, desks, panels and cabinets for instruments.
9) Installation of electrical power supply cabinets for the Instrumentation.

10) Installation of all the necessary supports for the instruments, cable ladders, trays, trunking and
conduits, impulse lines, pneumatic transmission lines, steam tracing lines, cabinets, panels, consoles,
desks, junction boxes, connection boxes, cross boards, synoptic panels, etc.

11) Painting of the supports, frameworks and locally manufactured panels.
12) Installation and connection at both ends of instrumentation cables and conductors.

13) Installation of nameplates and/or labels for identification and numbering of instruments, cables, wires,
junction boxes, connection boxes, cross boards, terminals, cabinets, panels, desks, pneumatic
transmission lines, lines or cables for tracing, etc.

14) Carrying out any auxiliary work necessary for installation of the instrumentation as per technical
specifications (e.g. removing and replacing doors to facilitate work, drilling small holes in walls and
floors, filling back the holes, reparation of damages made during installation and repainting all
damaged paint work).

15) Handling and properly protecting instruments, cabinets, boxes, panels, desks, consoles after receipt and
after installation (especially capillary tubes, proximity switches etc.). I

16) Removal of oxidation and, if necessary, greasing of parts oxidized during transportation or storage.
17) Performing additional works upon request of the OWNER’S REPRESENTATIVE.

18) Performing all changes and repairs, as required, resulting from CONTRACTOR'S failure to comply
with specifications, standards and/or drawings or from incorrect installation.

19) Checking and testing of all instruments.
20) Calibration and precommissioning of all instruments.

. 21) Installation and removal as per site regulations of temporary stores, workshops and buildings, for
performance of the WORKS and in order to properly protect and store all instruments.

22) Cleaning of the site.
23) Fabrication of pipe nipples as necessary including threading as per installation standard.
24) Drilling of holes in blind flanges including cutting threads as per installation standards.

25) Back/seal welding of screwed fittings as required by standards or as per the instruction of
Owner/Owner’s Representative. This may involve welding of dissimilar materials using appropriate
electrodes.

26) Civil works including the casting of foundation as required for instrument support.

27) Minor civil works like chipping of pavement, grouting of instrument panels, laying of conduits below
pavement after chipping and refinishing of pavement as necessary.

28) Sealing of cables/ tube entries into the control room after laying and testing of all cable/ tubes by
installing Multi-Cable Transit block (MCT) including fixing of MCT frame, routing of cables through
cable blocks, tightening of cable blocks.

29) Degreasing of impulse lines, valves, instruments and other instrument items in oxygen and chlorine
service as per manufacturer’s instructions.

30) Minor modification/repairs required to be carried out on the instruments namely replacement of dial,
glass for pressure gauges or any other similar instrument, replacement of damaged signal tubes on
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valves, tapping of damaged threads on couplings, tees and other fittings; cleaning of nozzles and relays
in pneumatic instruments.

31) Painting of all structural supports for trays, pipes, junction boxes, instruments.

32) Punching of tag numbers on items or tag plates.

33) Fabrication and installation of pipe stanchion as per Instrument support standards including casting of
concrete pedestal, grouting, welding etc. as necessary.

34) Drilling holes for providing glands/grommets on panels, shut down cabinets, power supply cabinets,
local control panels, pneumatic enclosures, junction boxes etc. wherever required for cables/ multitube

entry.
35) Grounding of shields cables to respective instrument earth bus provided in the control room/local
panel/RTD head etc. as required.

36) Laying and termination of earth cable at both ends between instrument earth bus provided in control
room/local panel to instrument earth pits provided by other contractors.

37) Supply of all types of consumables required for the execution of the job without any excéption.

38) Sealing of safety valves with standard lead seals after final setting in the presence of Owner/Owner’s
representative.

39) Supply and installation of base frames along with necessary civil works for all the panels / cabinets /
consoles including the RTU base frame (RTU size shall be provided during execution) envisaged
inside the control room are included in the scope of CONTRACTOR.

40) Co-ordination during installation, pre-commissioning and commissioning with mechanical and other
sub-contractors for proper installation of line mounted instruments like control valve, ultrasonic flow
meters etc. which involve removal of instruments disconnection of tubes/ cables, reconnection of same

for alignment and proper installation.

41) Incorporation of all information in drawings/document as per the actual execution of work at site
including preparation and submission of as-built drawings.

42) Any other work not specifically mentioned above, but required for the proper execution of the erection
work.

5. EXTENT OF SUPPLY

The CONTRACTOR shall supply the following materials and documents (unless explicitly excluded in the
tender for the PROJECT) in accordance with the requirements for the PROJECT:

1) All the supports for the installation of instruments, cable ladders, trays, ducts, conduits, instrument
process lines, pneumatic transmission lines, cabinets, panels, desks, consoles, junction boxes,

connection boxes, cross boards, etc.
2) Material for the instrument process piping (except the first isolating valve).
3) Material for the tracing of instruments, instrument process piping.

4) Material for the pneumatic transmission lines.

5) Junction boxes, the connection boxes, the cross boards including terminals and accessories.
6) Protection boxes for the instruments and ancillary equipments, including all required accessories.
7) Cable ladders, trays, trunking, conduits.

8) Cable glands.
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9) Accessories for fixing the cables on cable ladders, trays and trunking.

10) Nameplates and labels for identification and numbering of instruments, analyzers, ancillary equipment,
cables, wires, junction boxes, connection boxes, cross boards, terminals, cabinets, panels, desks,

consoles, pneumatic transmission lines, air supply lines, lines or cables for the tracing, etc.

Numbers to be used shall be given by the OWNER’S REPRESENTATIVE.

11) All the required accessories for an installation in accordance with the prescriptions, drawings and
technical specifications and for the verifications, checks and tests of the Instrumentation.

12) All equipment and material asked for by the OWNER’S REPRESENTATIVE on site.

13) Required equipment for the calibration, testing and the precommissioning of the Instrumentation, when
applicable.

14) Consumables (electrodes and welding rods, primer, lubricants, sealants, soldering flux, paint, screws,
bolts, expansion bolts, nuts, washers, etc.).

15) Necessary tools, equipment and temporary stores, workshops and buildings, in order to perform the
works (including lifting engines, scaffolding, etc.).

16) Required test documents and certificates.

17) As-built drawings (marked up copies).

18) Welding procedures and welders qualification certificates, when applicable.
19) Weekly reports with progress status.

20) Planning and organisation documents such as:

o work preparation sheets,
o activity bar chart schedule
a cable cut program for cables delivered by the OWNER.

21) The precommissioning sheets filled in and signed off "ready for commissioning”. Those sheets could
be an OWNER’S REPRESENTATIVE standard, an OWNER standard or a CONTRACTOR standard

approved by the OWNER’S REPRESENTATIVE.

6. GENERAL INSTALLATION PROCEDURES
6.1. GENERAL
6.1.1. Site regulations

The CONTRACTOR shall strictly adhere to the site regulations.

6.1.2. Materials

All materials supplied by the CONTRACTOR shall be in accordance with (but not limited to) the
requirements laid down in the Technical Specification for the PROJECT and attached documents and

drawings.
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The CONTRACTOR shall ensure that all materials and equipment are adequately protected and stored until
they are installed / erected.

6.1.3. Local fabrication

All equipment necessary for proper installation of instruments (like supports, frameworks, local panels,
etc.) and not supplied in prefabricated form shall be fabricated locally by the CONTRACTOR.

6.1.4. Storing and handling of instruments

Immediately after receipt, instruments and installation materials shall be stored by the CONTRACTOR
(unless stated otherwise in the Particular Technical Specification for the PROJECT).

When instrumentation is taken from stock temporarily (e.g. for testing), it shall be returned to the
CONTRACTOR s store in the original packing.

For preventing damage, the CONTRACTOR shall transport and handle instruments with the utmost care.
All covers and plugs on instrument connections and flange facings shall be left in place as long as possible.

Instruments shall be protected against general construction site hazards, and in particular against adverse
weather conditions during the construction period, (e.g. extensive use of large size commercial quality
polyethylene bags to cover control valves and local instrumentation). All openings shall be properly sealed
if the connections are not made immediately after the installation of the instrument, junction box etc.

6.1.5. Cable storage

All cables shall be stored in a locked compound. Partly used drums shall have their ends sealed and an
indication of the quantity remaining marked on the drum.

The fenced off area shall be of sufficient size to allow entry of vehicles, and allow the storage of cables by
type and size in a neat and orderly manner. The surface of the compound shall be such that it does not get

water logged.
6.2. INSTRUMENT INSTALLATION IN THE PLANT
6.2.1. General

1) The CONTRACTOR shall make a preliminary study of instrument, junction boxes location and
instrument cable run.
Locations and runs proposed by the CONTRACTOR shall be in accordance with sound installation

practices and submitted to OWNER’S REPRESENTATIVE for approval. The approval of the
OWNER’S REPRESENTATIVE cannot be used as an argument for an extra-cost in case of relocation

afterwards.

2) All instruments, there measuring elements and their process manifolds and valves shall be safely and
permanently accessible from grade, platforms or walkways (2 m above or 1 m either side of).

Where permanent accessibility is impossible, the process connections and measuring elements for

instruments may be located so that they are accessible by temporary facilities (ladders or mobile
platform, maximum length : 4 m).

In such cases additional block valves shall be provided close to the instrument. This requires approval
of the OWNER’S REPRESENTATIVE.
Rev. 2 -14.09.09
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3)

4)

5)

6)

7

8)

9)

10

)

All instruments, their process connections shall have such orientation and location as to allow easy
reading.

Control instruments and transmitters shall also be located in such a way that they are easily accessible
for operation and maintenance. :

The connections to the process lines and equipment shall be made in accordance with the pipe class up
to and: inclusive of the first block valves. Their orientation shall be selected so that instruments or
instrument process piping will not obstruct walkways or platforms.

Seal welding may be requested on threaded connections for special services. That welding shall be
performed in conformity with the welding procedure for threaded connections.

The CONTRACTOR shall check the type, size, material and orientation of the instrument process
connections.

The run of instrument impulse lines shall be such as to avoid liquid pockets in lines containing gas,
even if this is not specified on the typical drawings.

Slopes of instrument impulse lines shall be as specified on the engineering drawings. If not specified,
they shall be-at least 10 cm/meter to the tapping point when the instrument is mounted above the
tapping point and to the instrument when the instrument is mounted below the tapping point.

Vertical instrument impulse lines for differential pressure transmitters shall run as close as possible to
each other.

Instrument impulse lines shall be properly supported (maximum distance between supports: 1.50 m).

When the pipe class calls for welded connections, welding procedure shall be approved by the
OWNER’S REPRESENTATIVE.

When seal welds on threaded connections are required, such connections shall be installed with the
threads perfectly free of any trace of lubricant or sealing tape.

Instruments, associated process piping shall be securely fastened in order to avoid vibrations. When
applicable, displacement of process pipes or equipment shall be taken into consideration.

In general the instrument supports shall either be fixed to concrete or be welded to structural steel.

It is prohibited to weld supports to platforms, handrails, process piping or process equipment.

If supporting from structural steel or concrete is not feasible, supporting of instruments by means of
clamping around piping may be considered but approval of the OWNER’s REPRESENTATIVE is

required for each individual case

All surfaces of structural steel which could not be painted afterwards shall be made free of rust, cleaned
and painted with a layer of primer before supports, trays, cables, etc. are installed.

All brackets and supports shall be finished smoothly, free from sharp and dangerous edges. Pedestal for
yoke mounted instruments shall be closed at top to prevent water accumulation.

In order to avoid electrolytic corrosion, insulating barriers shall be provided when instrument and
analyser support are clamped on process piping of a different material.

Even when no cathodic protection is installed, all instrument connections to underground metallic lines
shall be electrically insulated.

Instrument and supports, which must be fixed to fireproofed structures, shall be welded to the steel
structure before the fireproofing is applied taking into account the thickness of the applied fireproofing.
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When it is not possible, the supports shall be clamped around the fireproofing, if allowed by the
OWNER’s REPRESENTATIVE.

As a general rule, the support installation method has to be approved by the OWNER’s
REPRESENTATIVE.

11) All outdoor instruments shall be absolutely weatherproof. If required, weatherproof housings shall be
supplied and installed by the CONTRACTOR.

In sunny areas, the field mounted instruments and analysers shall be protected from solar radiation.

12) Local pressure and differential pressure instruments shall be mounted so as to avoid vibrations.
13) Individual instrument tracing shall be installed as specified on engineering drawings.

The requirements for heavy or light tracing shall be strictly adhered to.

Isolation valves on steam manifolds and steam trap stations for instrument and steam tracing and local
isolating switches for electrical tracing shall be clearly tagged with the instrument loop number even if
they are not installed by the CONTRACTOR.

14) Instrument impulse lines shall be installed in such a way that enough space is kept all around the lines
to install the required insulation.
15) Stainless steel impulse and sample transport lines will be additionally protected against the climatic

conditions by the use of PTFE spray after the hydrostatic test. The spray type and method of
application are to be agreed by the OWNER’s REPRESENTATIVE.

16) Instrument equipment shall be located such that it is protected against direct drainage of condensate,
water and process fluids from adjacent plant equipment that can make the instruments, instrument

components, junction boxes, etc. dirty, wet or inoperable.
Care shall be taken that no passage ways are obstructed or access to other plant equipment, electrical
lighting panels, other instruments, etc. is impossible. All equipment shall remain easily operable.
Ample space shall be available for the removal of covers, protection box doors, etc.

17

~

When API threadings are made by a thread cutting machine dies shall be properly oiled and threads
produced shall be agreed by the OWNER’s REPRESENTATIVE. PTFE tape shall be used for the
installation of threaded fittings, except where temperatures in excess of 200 °C occur, as indicated on
the process piping details; for these cases a suitable dope shall be used.

18

~

When installing steel or stainless steel tubing with compression type fittings, all the fitting

19
manufacturer's instructions shall be exactly followed which shall include, but are not limited to :

~

e  proper cutting of tube and deburring,

e  proper installation of the ferrules,

e taking care that all tubes have the required roundness.

When storing tubes, care shall be taken that no mechanical damage can occur, which makes the tubes

unround.

In order to avoid unroundness of the tubes at the places where ferrules are to be applied, it is absolutely
necessary to cut the tube at least 5 cm from the end of a bend. Mounting closer to the bend shall not be

accepted.

To avoid galling of stainless steel ferrules into the tapered end of the stainless steel fittings, the
stainless steel ferrules shall be greased slightly at the outside before installation.
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6.2.2.

6.2.3.

6.3.

6.3.1.

Temperature instruments

All temperature sensing elements shall be firmly bottomed in the thermowells.

Pressure instruments

Refer Standard Drawings enclosed in the tender.

INSTALLATION OF INSTRUMENTATION CABLES AND SIGNAL LINES

Trenches

Cable trenches shall be excavated as per requirement and site suitability taking into account the following
requirements:

1Y)

2)

3)

4)

5)
6)

7

8)

9)

10)

The CONTRACTOR shall do all excavation of whatever substances encountered to depth shown on
drawings.

Excavated materials not required for backfill shall be removed and disposed of as directed by the
OWNER’s REPRESENTATIVE.

Unstable soil shall be reported to the OWNER’s REPRESENTATIVE who shall give instructions to
the CONTRACTOR for its removal and replacement with suitable material. The CONTRACTOR shall
be responsible for the excavation and disposal of this unsuitable material as directed by the OWNER’s
REPRESENTATIVE.

Unstable materials shall be replaced with approved fill material by the CONTRACTOR as directed by
the OWNER’s REPRESENTATIVE who shall approve the replacement fill. All replaced fill shall be
compacted as directed by the OWNER’s REPRESENTATIVE.

When approved by the OWNER’s REPRESENTATIVE excavated material suitable for backfill may
be deposited alongside the trench excavation but at a distance not less than 1 meter from the edge of
the trench excavation or as otherwise instructed by the OWNER’s REPRESENTATIVE. When
instructed by the OWNER’s REPRESENTATIVE, the CONTRACTOR shall remove all excavated
material to a designated dump area.

Ground adjacent to all excavations shall be graded to prevent water running in.

The CONTRACTOR shall remove by pumping or other means approved by the OWNER’s
REPRESENTATIVE, any water accumulated in excavations, and shall keep trenches dewatered until
cable bedding is completed to the satisfaction of the OWNER’s REPRESENTATIVE.

The CONTRACTOR shall note that to be effective, dewatering operations may have to be on a 24
hour, round the clock basis to ensure dry working conditions.

The CONTRACTOR shall at his own cost supply and install all necessary bracing, sheathing, shoring
to perform and protect all excavations as required for conformity with safety regulations and as
approved by the OWNER’s REPRESENTATIVE.

Temporary crossings shall be built by the CONTRACTOR as directed by the OWNER’s
REPRESENTATIVE to maintain traffic on the site. After use, and when instructed by the OWNER’s
REPRESENTATIVE such temporary crossings shall be removed by the CONTRACTOR.

All open excavations shall be protected at CONTRACTOR'S cost by means of safety barriers, lamps,
etc. as required or directed by the OWNER’s REPRESENTATIVE.

The depth of the trenches shall be locally increased at crossing or branch-off of large quantities of
cables.
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6.3.2.

11). The curvature of the trenches shall be compatible with the bending radius of cables.
12) The maximum slope of trench bottoms shall be 10 degrees. The transition to horizontal surfaces shall
have a smooth curvature.

13) Atcrossing, signal cables shall be at least 0.3 m lower or higher than electric power cables.

14) In order to allow future laying of cables, sleeves (200 mm diameter) shall be provided at road and
railway crossing and where trenches for signal cables pass under trenches for electric power cables as
required on engineering drawings. The sleeves shall be provided with a steel wire in order to allow

pulling of cables.

15) Trenches shall be kept (at least 0.5 m) away from buried pipes containing hot fluids and from pipes
liable to temperature rise owing to steaming-out.

16) All stones and/or rocks shall be removed from the trench prior to laying of the cables.

17) The CONTRACTOR shall lay a 15 cm thick sandbed to receive the cables.
18) The laying of cables in the trenches shall be approved by the OWNER’s REPRESENTATIVE.

19) The backfill of trenches may only start after approval from the OWNER’s REPRESENTATIVE.

The cables shall be covered with a layer of 15 cm of sand on which red or yellow concrete tiles (300 x
300 x 40 mm) shall be installed, after which the trenches shall be backfilled and covered.

20) The backfill of the trenches shall be carried out using approved excavated materials, compacted in lifts
of 30 cm max. When instructed by the OWNER’s REPRESENTATIVE, the CONTRACTOR shall use
fill from approved stock pile areas.

The work shall be carried out ensuring that the backfill is firm and compacted, using suitable
equipment, and to specification requirements.

21) Backfill material shall be deposited by the CONTRACTOR to specification and as instructed by the
OWNER’s REPRESENTATIVE.

22) Puddling or water flooding for consolidating the backfill is not allowed.

23) After backfill of trenches, no surface load shall be placed on the backfill until a period of 48 hours has
elapsed.

24) The location of the trenches shall be clearly marked and reported on "as built" drawings.

Markers shall be placed at 15 m intervals (or at intervals agreed by the OWNER’s

REPRESENTATIVE) and where the trench changes direction.

For trenches 500 mm or more in width,‘markers shall be provided on both edges of the trench. For
trenches less than 500 mm in width, markers shall be placed at one edge of the trench only.

Markers shall have identification plates of corrosion resistant metal. The plate shall indicate the
direction of the cable run and give the voltages of the cables in the trench at the point where the marker
is located.

25) Excavation of trenches after cables have been laid requires approval of the OWNER’s
REPRESENTATIVE.

Cable ladders, trays and trunking

Cable ladders, trays and/or trunking shall be installed as indicated on layout drawings or on models and
sectional drawings, taking into account the following requirements.
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1) Cable ladders, trays and/or trunking shall be easily and safely accessible for maintenance reasons.

2) Cable ladders, trays and/or trunking shall be installed in such a way that they do not hinder traffic, nor
interfere with accessibility or removal space of pumps, motors, compressors and any process
equipment or part thereof.

Minimum required clearances, are:

e over railways (from top of rail) 7 m,
e crane ways (process area) 6 m,
e over elevated walkways or platforms 2.5m,
e where accessibility of mobile lifting equipment is required 4 m.

3) Cable ladders, trays and/or trunking shall be kept away from hot environments and places with
potential fire hazards (hydrocarbon process pump, burner fronts).

When cable ladders, trays and/or trunking must be installed where they are subject to fire hazards,
suitable fireproofing shall be provided by the CONTRACTOR.

4) Cables ladders, trays and/or trunking shall be located so that they are not subject to mechanical abuse,
spilt liquids, escaping vapours and corrosive gases, strong electrical interference.

Ladders, tray and/or trunking riser points which can be damaged by traffic shall be suitably protected.

5) Cable ladders, trays and/or trunking shall be firmly supported.

They shall be suitable for an equally distributed load of 120 kg/m and shall withstand an additional
point load of 80 kg.

The supports shall be installed at sufficiently short intervals so as to avoid bending exceeding 0.5 % of
span. Wherever possible supports shall be arranged so that cables and multitubes can be laid sideways.

Sufficient free space (minimum 0.5 m) shall be provided above ladders, trays and/or trunkings.

6) Cable ladders, trays and/or trunking shall be internally smooth. Attention shall be paid particularly at
changes of directions, both in horizontal and vertical plans.

All fabricated pieces shall be free of burrs and sharp edges (plastic covered ends).

7) The curvature of cable ladders, trays and/or trunking shall be compatible with the bending radius of
cables.

8) At site, cable ladders, trays and trunking shall be lengthened by bolting, not by welding.

9) The minimum width of the main cable ladders, trays and/or trunking shall be as indicated on the
drawings. The height, if not specified, shall be determined by the CONTRACTOR taking into account
the quantity of cables and 30 % spare.

The CONTRACTOR shall base his selection of not specified ladder, tray or trunking sizes taking into
account the following considerations. The sizing of the cable ladders, trays or trunking for
instrumentation cable depends only on the space required to accommodate the cables at various
locations in the system. Space for at least 30 % future cables shall be provided. If mechanical
separation is required to separate intrinsic safe cables from other low voltage cables installed on one
cable tray or trunking, metal barriers extending approximately 5 cm above the top of the higher shall be
used.
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6.3.3. Conduits

1Y)

The conduit system shall be installed in such a way that it will be impossible for rain-water to collect at
low points. Conduit material shall be as specified in the Particular Technical Specification for the

PROJECT.

2) Sharp edges on conduits shall be removed and any conduits ends shall be protected with metal ring
collars or polythene inserts to prevent cable damage. All conduits shall be swabbed clean before wire
or cable is installed.

3) Following methods are recommended for the supports and arrangement of the conduits.

e  Conduit shall not be supported from piping that may have to be replaced or removed for inspection
nor from high temperature piping. It is sometimes necessary to support conduits from ordinary
piping.

e Provision shall be considered for thermal expansion or other movement of the supports, such as
swaying of towers in high winds.

e Conduits are normally fastened to supports with pipe clamp or U-bolts; they shall not be tack
welded. Substantial hangers shall be provided for groups of conduits where it is not practicable to
clamp directly into building walls or structural members.

e  Maximum distance between conduit supports : 1.5 m.

6.3.4. Junction boxes

1) The junction boxes shall be installed as indicated in typical block diagram for instrument
interconnection and shall be permanently accessible.

2) Junction boxes shall be marked externally with suitable nameplates (corrosion - resistant).

3) Suitable corrosion-resistant cable glands shall be provided in order to house each cable.

4) All junction boxes shall be kept closed except when work is being performed upon them.

Cable inlets shall be kept closed until cables are installed. Spare inlets shall be sealed.

5) Terminals inside junction boxes shall be installed and marked as indicated on drawings.

6) Connections inside the junction boxes shall be aligned so as to allow easy access to any wire.

6.3.5. Multicore cables

1) Installation of multicore cables and multitubes shall not start before all necessary trenches, ladders,
trays and trunking are completely ready.

In addition trenches shall be cleared from all foreign matter and a bottom layer of sand shall be applied.

2) The CONTRACTOR shall cut to size cables and multitubes, seal the end remaining on the drum and
put a label on the drum indicating taken quantity.

3) - Multicore cables and multitubes shall be handled carefully. No excessive pulling or bending forces
shall be applied in order to avoid any damage. The CONTRACTOR shall keep in mind the minimum
permissible bending radius when handling and installing cables.

4) In order to avoid any damage due to low external temperatures, no cable or multitube shall be installed

when the air temperature is below 5°C or less if accepted by the cable manufacturer.
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When it is absolutely necessary to pull cables when it freezes, they shall be heated up at suitable
temperature before pulling.

5) [Installation of cables and multitubes shall be consecutive and uninterrupted. In case of interruption of
cable installation, the trenches shall temporarily be covered and cables shall suitably be protected
against damage due to traffic or to installation work.

6) In order to prevent stress, cables and multitubes shall be laid with sufficient slack when trenches are
excavated in soft soils.

7) Cables and multitubes shall be suitably fixed in ladders and trays by preformed saddles or plastic ties _

(e.g. Colson strips). This shall be done :

e when changing direction,
e every 1.5 m on horizontal runs,

e every 30 cm on vertical runs.

If cables are clamped to conduits, pipes, etc. stainless steel cable ties shall be installed every meter in
addition to plastic ones.

If cables are directly fixed to the structure, steel clips shall be used every 30 cm.

8) Marking of cables and multitubes shall be as follows :

e at approximately 5 m intervals (or at intervals agreed by the OWNER’s REPRESENTATIVE) for
underground cables and multitubes, by means of embossed strips of corrosion - resistant material.

e at their termination point (outside of junction box where applicable) and in between at places
where markers can be easily traced for above ground cables and multitubes by means of suitable
label of engraved or embossed plastic. Cables shall anyhow be tagged at the inside and outside of

building walls.

9) After completion of the installation of multicore cables and multitubes, all trenches shall be backfilled
as mentioned in par. 6.3.1. and all trunking shall be covered.

6.3.6. Electric signal lines

All electric signal lines shall be installed and connected as indicated on engineering drawings, taking into
account the following requirements.

1) Plastic markers shall be provided on each side of each terminal for individual marking of all signal
lines. Cross ferruling method shall be used.

2) Cable screens shall be interconnected in such a way that the screening is earthed only at the intended
location.

3) Installation of special signal cables (e.g. coaxial cables) shall be performed as per manufacturer's
recommendations.

4) Electric signal lines shall be laid in conduits or trays provided with supports at every 0.6 m maximum.

Supports shall not in general be attached to piping, nor be attached or supported from instruments or
control valves, except supports which are designed for direct mounting on pipes.

Single pair cable shall be run on cable tray when more than 3 cables are run together. They shall be run
as one single layer.
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Where three cables or less are to be run (single circuit cables) from the main cable tray bank, these
shall be run in straight lengths of conduit, size depending on number of cables. No conduit fittings shall
be used, all angles, etc... are to be open. Alternatively the cables may be clipped in angle or channel

section. Angle and channel shall be wire brushed and painted.

No cable shall be installed in the conduit until that part of the installation is complete. The conduit shall
terminate away from angles to allow the permissible bend of the cable being installed. All conduits
shall terminate away from instruments to allow for a loop of cable when terminating the cable.

5) No splicing of thermocouple extension cables is allowed. When absolutely necessary, connections shall
be made in approved junction boxes.

6) Cables shall be suitably fixed in trays by plastic ties, every 25 cm on vertical runs and every 50 cm on
horizontal runs.

7) Non isolated earthing cables laid on cable trays shall be isolated from the trays. Fixing bolts shall be

stainless steel.

6.3.7. Segregation of cables

Instrumentation cables (4-20 mA, mV signals, etc..) shall be adequately separated from power wiring and
electrical equipment to minimize interferences. The physical distance between instrumentation cables and

power cables in parallel routing shall be as follows :

Voltage (V) Min. distance (mm)
110 400
220/230 400
380/400 600
660/690 600
6000 1200

If required, the instrumentation cables shall cross the power cables at right angle and with a minimum
distance of 300 mm.

6.3.8. Wiring terminations and installation practices

1) Cutting wire or cable to required lengths as it comes off a reel requires a location free from sharp
objects. '

A paved area is usually ideal, but if not available, a grassy or sandy area is adequate.

Crushed stone, muddy, and shelled areas shall be avoided.

Where traffic must cross wire as it is laid on the ground, temporary board ramps shall be provided to
keep vehicles from damaging the wire.

2) The Instrumentation cable list gives an indication of the cable lengths for information only, not to cut
cables.
3) A cable end preparation shall allow for the following :

e terminate jackets and shield material without nicking insulation underneath,

e protect cable ends against moisture infiltration prior to connecting the cable to its permanent

terminations.
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4)

5)

6)

7

8)

9)

10

~

Stripping insulation from wire shall be done without nicking the conductor. Although this is of greater
importance with solid wire than with stranded wire, it is a matter of concern with stranded wire also.
The simplest way of avoiding nicks is to use stripping tools of proper design.

Insulated taper pins or spade lugs shall be used for all sizes of stranded wire. CONTRACTOR shall
have proper tools to make these connections.

All wires or leads terminated at a connection shall have sufficient slack to reduce the effects of
vibration. In application where multiple wires are routed from a common cable trunk to equally spaced
terminals, the vibration bends shall be uniform in length to prevent stress on any one wire. Proper cable
support is necessary to avoid having cable weight supported from wire terminations.

All cable or cable tray runs with entries into walls shall be sealed after installation of cables. To avoid
any gas entering the control room(s) a special sealing box shall be installed in the wall of the control

room(s).

Stainless steel kicking plates, sleeves or steel pipes shall be provided at least 500 mm above floor level
where cables emerge from ground or from below steel structures.

In order to comply with the requirements for grounding at only one point, terminals are used to carry
each shield through the junction boxes.

Accidental shorting or grounding of this shield within a junction box shall be avoided. This can be
done by insulating both the shield end and the shield drain wire between the end on the cable jacket

"~ and the terminal strip.

Tubular heat shrink sleeves shall be installed on stripped pairs. The sleeves shall be applied
immediately after stripping to prevent unravelling of the aluminum adhering mylar tape.

Since only one end of a shield is grounded, each cable has an ungrounded end. This cable end is
finished with no ground, and insulation is applied over the trimmed cable end to avoid accidental
grounds on any exposed shield or the shield drain wire. Each shield shall be grounded in the control
room or in the instrument room.

Special care shall be taken to ground to the correct system, as indicated on the drawings.

Hot air heating equipment shall be provided to heat up the cables if connections have to be made when
temperature is lower than 5°C.

6.3.9. Pneumatic signal lines

1Y)

2)

3)

4)

5)

Single pneumatic lines shall be laid in trays, provided with supports at every 0.6 m maximum.

Supports shall in general not be attached to piping nor be attached or supported from instruments or
control valves.

The single pneumatic lines shall be marked with the instrument tag number at the point of connection
to the multitube.

Sufficient slack shall be provided in all air tubing to avoid strain on the instrument connections and to
facilitate dismantling of the instruments (provide extra loop, 8 cm diameter).

When PVC covered copper tubing is used copper tubing ends shall be coated with PVC spray and
plastic tape and all copper or brass valves and fittings with PVC spray.

The copper tubing shall be straightened and installed carefully to avoid kinking and unroundness.
In case the use of black polyethylene air tubing is specified (see air piping detail drawings) adequate

tools shall be available for installation. Only careful handling of polyethylene tubing will result in a
good installation. Elbow connectors shall be used for attaching the tubing with short bends to solenoid
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6)

7

valves, etc. to avoid that plastic tubing is bent with a small radius. Joints made with compression
fittings shall have metal inserts to supports the tubing. Single polyethylene tubing shall be routed in
open conduit. . :

Plastic sealing plugs shall be kept firmly fixed in air supply input, output and other connections, except
during test and immediately before final plant connection.

Any air system, permanent or temporary used for energizing instrumentation shall be blown down
thoroughly before making connections to the instruments and shall be from an oil free source.

Any connections between any air supply system and an instrument under test shall be via adequate
filter and regulator. No temporary compressor shall be connected to the permanent instrument air

distribution system.

6.3.10. Multi Cable Transit (MCT) Block

1y
2)

3)

All cable entries inside control room shall be through MCT.

Actual sizing of MCT frame with blocks shall be the responsibility of CONTRACTOR based on actual
no. of cables. While sizing MCT, CONTRACTOR to note that 50% spare block for each size / O.D. of
cable shall be considered. MCT entries shall be closed with a thick CS plate which shall be removed by
CONTRACTOR whenever the MCT shall be installed. The supply of MCT includes insert blocks,
spare blocks, stay plates, end packing etc. For flexibility in engineering * peel of sleeve” type design
shall be used to accommodate certain range of cable O.D. in the same size of insert block.

MCT shall be installed by CONTRACTOR as per the recommended practice of supplier. No spare
space shall be uncovered in the frame. )

6.4. INSTALLATION PRACTICES IN THE CONTROL ROOM AND IN INSTRUMENT ROOMS

6.4.1. General

Instrument installation work in control room and instrument rooms shall only start after completion of civil
work (including air conditioning when applicable).

6.4.2. Installation of control boards and desks

1)

2)

3)

4.

5)

The control boards and/or desks shall normally be delivered to site completely piped and wired up to
bulkhead plates and/or to terminal strips. The CONTRACTOR shall install them in the control room

upon their arrival on site in order to minimize storage time.

If not possible, they shall be stored by the CONTRACTOR under suitable ambient conditions.

The CONTRACTOR shall duly protect front and back of control boards and/or desks during
installation and all construction phases in order to avoid any possible damage.

Any damage to control boards and/or desks occurring during installation shall be repaired at
CONTRACTOR'S costs.

The CONTRACTOR shall clean front and back of control boards and/or desks and shall be responsible
for maintenance until plant turnover.

The CONTRACTOR shall, if required by the OWNER’s REPRESENTATIVE, make additional
cut-outs on boards and/or desks after installation.

No flame cutting or welding is allowed on boards and/or desks.
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6.4.3.

6.4.4.

6.5.

6.5.1.

6.5.2.

Cutting shall be made using the most adequate tools so that board or desk finish be not damaged, and
that cut-out will be neat and regular with smooth edges.

6) Any other authorized alteration that must be carried out to boards or desks shall be made in such a
manner as to avoid shock or damage to instruments already installed.

7) If repairs have to be performed to the finishing of boards and desks, the procedure shall be submitted to
the OWNER’s REPRESENTATIVE before to proceed with the work.

8) Any holes drilled in walls, floors or ceiling for the passage of cables shall be filled with the appropriate
material to prevent the spreading of fires, etc...

Installation of instrumentation equipment in instrument rooms

1) Racks, cross boards, control cabinets and auxiliary instruments shall be installed as shown on
engineering drawings.

The CONTRACTOR shall provide all necessary protection during installation to avoid any damage
and shall be responsible for maintenance and repair of possible damage until plant turnover.

2) Cable ladders, trays and/or trunking shall be installed as indicated on layout drawings.
They shall be firmly supported at sufficiently short intervals so as to avoid bending exceeding 0.5 % of

span.

They shall be smooth internally in order to avoid any damage to cables.

Power supply cables

Power supply cables for instruments and analysers shall not be connected until complete tests have been
performed on power distribution boards in order to avoid damages due to incorrect power supply or to

avoid unsafe application of power supply.

MAINTENANCE

Upon arrival of the equipment in the field and prior to storage or installation, the CONTRACTOR shall
remove all accessories which have not been shipped separately, mark them with the identification number
of the relative equipment and store them in the warehouse.

The same shall be done for spare parts.

The CONTRACTOR is also responsible for the following.

Instruments

1) To ensure that all instruments installed in the circuits are mechanically protected, until plant turnover,
to prevent damages due to shocks.

2) Cleaning and greasing, with lead free grease, of the instrument flanges and threads oxidized during
transport or storage.

Valves

1) Cleaning and greasing, with lead free grease, of block valve flanges and threads oxidized during
transport or storage.
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2) Replacement of stuffing in the stuffing boxes, wherever necessary.

Control room and instrument rooms

6.5.3.

The CONTRACTOR shall clean the control room and instrument rooms on a continuous basis. Dust shall

be removed from equipment and racks. Rubbish shall be collected and dumped in suitable places indicated

by the OWNER’s REPRESENTATIVE.

6.5.4. Keys
Locking keys for control cabinets, cubicles, relay boxes, panels, switches, locking devices shall be clearly
identified, removed from their locks and carefully stored until plant turnover.

7. CALIBRATION, CHECKING AND TESTING

Upon receipt of instruments, after completion of installation and prior to setting instruments to work, the

CONTRACTOR shall carry out adequate calibration, verifications and tests in order to ascertain that all

equipment and systems are suitable for the intended duty, have been correctly installed and are in operating

conditions.
7.1. TEST AND MEASURING INSTRUMENTS

1) Contractor shall include a list of test and measuring instruments and quote in the price bid.

2) Equipment to be supplied in this contract shall include comprehensive built in diagnostic and test
facility for system maintenance.

3) The contractor shall include a list of special purpose test instrument and simulators necessary for the
testing, trouble shooting and system maintenance of the equipment and quote in the priced bid.

4) The Contractor shall include a list of all general-purpose test instruments necessary for the maintenance
of the equipment and quote in the price bid.

5) Special tools and maintenance accessories such as Card Extenders cable assemblies, card extractors,
wire wrapping and unwrapping tools etc. shall be supplied in the form of maintenance kits. The number
of such kits shall be 1 (one).

6) It is to be noted that the contractor shall arrange all test equipment, tools, accessories required for the
installation and commissioning of the system to be supplied against this contract.

7.2, PROCEDURES

1) Calibration, tests and verifications shall be carried out in accordance with a schedule to be established
by the CONTRACTOR and to be approved by the OWNER’s REPRESENTATIVE.

For those calibration, verifications and tests, the CONTRACTOR shall make available, at his expense,
all personnel and equipment needed.

2) The OWNER’s REPRESENTATIVE reserves the right to witness all calibration, tests and verifications
and shall be advised with one week notice of such calibration, tests or verifications.

3) The results of calibration, verifications and tests shall be recorded on adequate documents by the
CONTRACTOR.

Those documents, which shall be approved by the OWNER’s REPRESENTATIVE, shall indicate all
works corresponding to calibration, verifications and tests.
Rev. 2 -14.09.09 Page 18 of 22
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7.3.

7.3.1.

7.3.2.

7.3.3.

7.4.

After calibration, verifications and tests, the completed documents shall be transmitted to the
OWNER’s REPRESENTATIVE.

4) The CONTRACTOR shall correct at his expense all faults found in his works.

5) Readjustment and/or rephir that may be required to instruments, ancillary equipments, mechanical,
pneumatic, steam or electrical connections due to damages incurred during test operations and
attributable to the CONTRACTOR shall be made by the CONTRACTOR at no extra cost.

CALIBRATION OF INSTRUMENTS

Instruments shall be calibrated before (or as soon as possible after) installation.

Calibration shall be carried out as follows.

Transmitters

Zero and range test (0, 25, 50, 75 and 100 %, upward and downward).

Indicators

Zero and range test (0, 25, 50, 75 and 100 %, upward and downward).

RTD'S
Zero and range test (0, 25, 50, 75 and 100 %, upward and downward).

The calibration method shall be approved by the OWNER’s REPRESENTATIVE.

CHECKING

The CONTRACTOR shall perform-the following verifications, using the latest revision of engineering
documents.

1) To check, before installation, that instruments are in accordance with the technical specifications
(correct tag number, range, size, type, rating, finish etc.).

2) To check all instrument and piping and associated fittings in order to ensure that they are installed in
accordance with engineering drawings, are in perfect conditions and are fitted with necessary clamps.

Those checks cover mainly process impulse lines, tracing, insulation and air supply.

To check that all air sets are giving the correct air supply pressure.

3) Check of instrument location and orientation in order to ensure that they are accessible and easily
readable.

A check of instrument reading shall also be made during the night and local plant lighting changes
suggested to the OWNER’s REPRESENTATIVE, if necessary.

4) Check of all instrument block valves, drain and vent location for accessibility and from safety point of
view.

Drain valves shall be located in such a way that they do not contaminate underlaying instruments,
machinery or equipment and are not hazardous for personnel.

Rev. 2 -14.09.09
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5) To check that the high and low pressure taps are connected to the correct side of the respective

instruments.

Check of all cable ladders, trays, trunking, conduits, supports, junction boxes, local instrument panels

6)
and protection cabinets. Attention shall be paid to damage, rust, missing gaskets, screws, bolts, keys,

locks etc.
7) - Check of terminal connections for proper identification and polarity.

To check that spare wires are identified and properly connected to terminals or coiled inside the

equipment.
8) To check that instruments, cabinets, boards etc. are properly earthed, wherever necessary.
9) To check that each instrument is suitably protected against adverse environmental conditions.

10) To examine all gaskets and valve stuffing boxes for tightness and replace if necessary.

11) To check connections for cable screening.

12) To check that correct power supply has been connected to instruments, analysers, relay boxes, control
cabinets, control boards and other equipment and that suitable electrical protections are provided.

13) To check that cable entries to junction boxes are sealed and properly weather-proofed.

14) To check that temperature instruments are properly inserted inside thermowells.

7.5. TESTING
The CONTRACTOR shall carry out the tests described in the following paragraphs.

7.5.1. Testing of instrument process piping

Each instrument process piping, including sampling and transport lines for analysers shall be pressure

tested and leak-tested.
The testing fluid shall normally be water.
However OWNER’s REPRESENTATIVE shall specify the test medium which will be used.

The test pressure shall be 1.5 times the design pressure or equal to the maximum allowable pressure of the
instrument whichever is the lower. After pressure testing, the instruments and associated process connection

lines shall be drained and blown dry except in case where sealing liquid is used.
7.5.2. Testing of pneumatic transmission lines and air supply lines
Pneumatic transmission lines and air supply lines shall be leak-tested.

Test shall be performed as per ISA RP 7.1. "Pneumatic control circuit pressure test".
During hydrotest, instruments shall be isolated.
7.5.3. Insulation test

All instrument wiring shall be checked out for insulation, shielding and grounding with megger test (500

volt range).

Rev. 2 -14.09.09 Page 20 of 22
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7.5.4.

7.5.5.

7.5.6.

7.5.7.

10.

The test shall be made after the wires and cables have been installed but before connection to instruments
and to control room termination cabinets or field mounted junction boxes.

Insulation shall not be less than 5 Megohm between wires, wire to shield and wire to ground.

Continuity test

A control of continuity of pneumatic lines or electrical lines shall be made between field mounted devices
and equipment located in control room and auxiliary room.

These tests shall also be used in order to check that each instrument is perfectly working.

Testing of instrument loops

All electronic and pneumatic measurement and control loops shall be fully tested for proper operation.

Special devices such as selection relays, computing relays etc. shall also be adjusted.

Testing of safety equipment and control systems

Alarm systems, safeguarding, sequential and control systems shall be fully tested for correct operation.
This includes a careful check of initiating devices and final elements (connections and operation).

All settings for initiating devices, time relays etc. shall be adjusted.

Testing of electrical supply

A complete test shall be performed on electrical supply including automatic switch-over if applicable.

COMMISSIONING
After inspection and testing, all instrument loops shall be commissioned.

The CONTRACTOR shall make all necessary personnel available for repairs and modifications, which
could be necessary during commissioning.

MEASUREMENT AND PAYMENT OF THE WORKS

1) The evaluation of the quantity of work performed, which has to be specified in the provisional work
progress reports, shall be calculated by the CONTRACTOR and approved by the OWNER’s

REPRESENTATIVE.
2) The works shall be paid as specified in the AGREEMENT.

COORDINATION

The CONTRACTOR shall work in close cooperation with the OWNER’s REPRESENTATIVE and other
CONTRACTORS for necessary interfacing.
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Every day during the erection period the CONTRACTOR'S representative on the site shall meet the
OWNER’s REPRESENTATIVE'S in order to receive instructions and comments and to examine all

problems in relation to the works.

The CONTRACTOR shall also attend the weekly meetings and any other meeting if required on urgent

basis.

*

* *
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