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SPECIFICATION FOR ES-60.10
INSTRUMENTATION CABLE PTT PUBLIC CO., LTD PAGREE:VB c()JlF 36

ENGINEERING STANDARD

SECTION | INSTRUMENT CABLE

1. SCOPE
This specification defines the minimum requirements for the design,

manufacture, inspection, testing. packing and shipping of Instrumentation
Cables.

Plant instrumentation cables are categorized as follows:

e Signal cables for general instrumentation.

e Signal cables for Foundation Fieldbus

e Signal cables for fire and gas detection service and Plant communication.

e Cables for instrumentation power signals.

e Cables for fire and general alarm protection service.

e Thermocouple cables.

e Computer and data transmission cables.

e Fiber optic cables.

e Grounding cables

2. DEFINITIONS

Company : PTT (PTT Public Company Limited)

Contractor : The party that carries out all or part of the EPCC
contract.

Purchaser : Company or Contractor as specified in the covering letter
of the inquiry document.

Vendor X Manufacturer/Supplier/Vendor is the party that
manufactures or supplies equipment and services to
perform the duties specified by the Purchaser.

3. APPLICABLE CODES, STANDARDS AND REGULATIONS

The applicable sections, latest editions and supplements of the following codes,
standards and regulations, unless modified herein, shall constitute minimum
requirements and form part of this specification:

18 /53
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SPECIFICATION FOR
INSTRUMENTATION CABLE

ES-60.10

PTT PUBLIC CO., LTD PAGE: 4 OF 36
REV: 01

ENGINEERING STANDARD

IEC 60228
IEC 60228A

IEC 60331

IEC 60332

Part 3

IEC 60502

IEC 60540

IEC 60754

IEC 60811

IEC 60815

IEC 60815-2

Part 2

BS 5308

BS 4066

Part 3

BS 5467

BS 6004

BS 6360

Conductors of insulated cables.

First supplement: Guide to the dimensional limits of
circular conductors.

Fire-resisting characteristics of electric cables.

Tests on electric cables under fire conditions.

Extruded solid dielectric insulated power cables for rated
voltages from 1 kV up to 30 kV.

Test methods for insulation and sheaths of electric
cables and cords (elastomeric and thermoplastic

compounds).

Tests on gases evolved during combustion of electric
cables.

Common test methods for insulating and sheathing
materials of electric cables.

Electrical test methods for electrical cables.

Partial discharge tests.

Instrumentation cables.

Test on electric cable under fire conditions:

Method of classification of flame propagation
characteristics of bunched cables.

Cables with thermosetting insulation for electricity supply
for rated voltages up to and including 1900/3300 V.

PVC insulated cables (non-armoured) for electric power
and lighting.

Conductors in insulated cables and cords.

19/53
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SPECIFICATION FOR ES-60.10
INSTRUMENTATION CABLE PTT PUBLIC CO., LTD PAGREE:VS c()JlF 36

ENGINEERING STANDARD

4.1

BS 6469 - Methods of test for insulation and sheaths of electric
cables.
BS 6387 - Performance requirements for cables required to

maintain circuit integrity under fire conditions.

BS 6622 - Cables with extruded cross-linked polyethylene or
ethylene-propylene rubber insulation for rated voltages
from 3600/6600 V up to 19000/33000 V.

BS 6746 - PVC insulation and sheath of electric cables.

Any conflict between this specification and referenced documents shall be
brought to the attention of the Company in writing for resolution. In general, the
order of precedence is:

e Thai national laws, statutory and local authority regulations.
e This specification.
e Referenced codes and standards.

Compliance with this specification does not relieve the Contractor of the

responsibility of supplying cables of proper design and construction and full
suitability for all the specified operating conditions.

DESIGN DATA
Environmental Conditions

The electrical cables shall be suitable for use in the site environmental
conditions as detailed in ‘Basis of Design’.

MATERIALS AND DESIGN

Materials shall be new and of high quality. Cables offered must be of current
proven design. Prototype materials and designs are not acceptable.

20/53
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SPECIFICATION FOR ES-60.10
INSTRUMENTATION CABLE PTT PUBLIC CO., LTD PAGE: 6 OF 36

ENGINEERING STANDARD REV: 01

6. TECHNICAL REQUIREMENTS
6.1 Instrumentation Cables

All instrumentation cables shall be suitable for outdoor tropical service in a salt-
laden environment gas process plant, with heavy rains, intense sunlight and
high ambient temperature and up to 100% relative humidity. All instrumentation
cables shall be oil, moisture, UV resistant, anti-termite, anti-vermin and flame
retardant and shall be suitable for a 20 year service life.

6.1.1 Signal Cables for General Instrumentation

Cables for low level 4-20 mA signals to/from field transmitters, control valve
positioners, mV level signals from proximity and vibration sensors, electronic
level binary status signals for general field instrumentation, including interpanel
signals, shall be of the type described in this section.

Cables shall be 300/500 V comply to

STANDARD APPLICABLE
BS 5308-1 Design Guideline
BS 6360 Conductor

IEC 60332-1 Flame Retardant
IEC 60332-3C Fire Retardant on Bunched Cables (If required)

BS1442 Specification for Galvanized mild steel wire for Armouring
Cables

IEC 60754 Halogen free properties

IEC 61034 Low smoke emission

Detailed specification shall be as below:

Conductors Anneal Copper Wires according to Class 1 or 2 or 5 of
BS 6360

Insulation XLPE in accordance with IEC 60502

Pairs Twisted

Assembly Concentric Layers

21/53
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SPECIFICATION FOR ES-60.10
INSTRUMENTATION CABLE PTTPUBLIC CO., LTD PAGREE:V7 c()JlF 36
ENGINEERING STANDARD '
Overall Screen Aluminium / Polyester tape 0.024 mm in electrical

contact with tinned annealed copper wires of a total
section of 0.5 mm? polyester tape 0.023 mm

Bedding LSOH thermoplastic compound
Chemical & moisture - PE/AL/PE Tape longtitude bonded

Protecting material Extrude PE Sheath
- Extrude modified polyamide jacket

Bedding LSOH thermoplastic compound
Armour Galvanized Steel wire comply with BS 1442
Outer Sheath LSOH thermoplastic compound, colour Is blue for |.S.

cables, black otherwise.

Core Identification Number Black / White for pairs.
Number Black / White / Red for triples.

6.1.2 Signal Cables for Foundation Fieldbus

The foundation Fieldbus cable should be according to IEC 61158-1

Rating 300V
Temperature -40~70°C (Mounting Temperature not under 5°C)
Material outer jacket : PVC or PE
Insulation : XLPE
Conductor 2x 0.8 mm2 (2/18 AWG)
Stranded bare copper twisted pair with Armour
(if required)
DC resistance <42.8 Q/m
Rated current 13.6 A

Nominal impedance 8818 Q at 1 MHz.
Nominal capacitance conductor to conductor 56.4+6.5 pF/m
conductor to shield 91.8+9.8 pF/m
Nominal inductance  0.48 uH/m
Attenuation <2.5dB/km at 38.4 kHz
Shield Aluminum foil (100% coverage)
0.5 mm? (20 AWG), stranded tinned copper
0.8 mm? (18 AWG), stranded bare copper twisted pair
Bending Radii >120 mm

ES-60.10'Specification-fordnstrumentation Cables 24/55
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SPECIFICATION FOR ES-60.10
INSTRUMENTATION CABLE PTT PUBLIC CO., LTD PAGE: 8 OF 36

ENGINEERING STANDARD REV: 01

6.1.3 Signal Cables for Fire and Gas Detection Service And Plant
Communication

Cables for low level 4-20 mA signals to/from flame and gas detectors, mA level
signals from smoke detectors, manual break-glass stations, fire protection
service field transmitters, electronic level binary status signals for fire alarms,
telephones, loudspeakers, visual warning lights including inter fire and gas panel
signals and inter communication panel signals shall be of the type described in
this section.

Cables shall be 300/500 V comply to

STANDARD APPLICABLE

BS 5308-1 Design Guideline

BS 6234 Specification for polyethylene insulation and sheath of electric
cable

IEC 60332-1 Flame Retardant
IEC 60332-3C Fire Retardant on Bunched Cables

BS1442 Specification for Galvanized mild steel wire for Armouring
Cables

IEC 60754-1, 2 Halogen free properties
IEC 61034-1,2 Low smoke emission

Detailed specification shall be as below:

Conductors Anneal Copper Wires according to Class 1 or 2 or 5 of
BS 602281.0 or 1.5 mm?2.0.5 mm? cores may be used for
telephones.

Fire barrier Mica/glass tape

Insulation XLPE in accordance with IEC 60502

Pairs Twisted

Identification pairs Black, white numbered

Assembly Concentric Layers

[\SIN S}
[N

ES-60.10:Specificationfordnstrumentation Cables



O

SPECIFICATION FOR ES-60.10
INSTRUMENTATION CABLE PTT PUBLIC CO., LTD PAGREE:V9 c()JlF 36
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6.1.4

6.1.5

6.1.6

Overall Screen Aluminums / Polyester tape 0.024 mm in electrical
contact with tinned annealed copper wires of a total
section of 0.5 mm? polyester tape 0.023 mm

Bedding LSOH compound

Armour Galvanized Steel wire comply with BS 1442

Outer Sheath LSOH compound, colour is blue for I.S. cables, black
otherwise.

Core Identification Number Black / White for pairs.
Number Black / White / Red for triples.

Cables for Instrumentation Power Signals

Cables for instrumentation 24 V DC power signals for solenoid valves, control
relays, etc. shall be as per Section 6.1.1 Core sizes shall be 2.5 mm? or 4.0
mm?, as required to minimize voltage drop to less than 10 % of nominal applied
voltage over long cable runs.

Cables for Fire and General Alarm Protection Service

Cables for fire and gas and general alarm system power signals for fire
protection solenoid valves, control relays and strobe lamps, etc. shall be as per
Section 6.1.1 Core sizes shall be 2.5 mm? or 4.0 mm?, as required to minimize
voltage drop to less than 10% of nominal applied voltage over long cable runs.

Thermocouple Cables

Thermocouple extension cables shall be flame retardant to IEC 60332 Part 3,
Cat. A and shall generally be as follows:

STANDARD APPLICABLE

BS 5308-1 Design Guideline
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BS1442

IEC 60332-1

IEC 60332-3C
IEC 60754-1, 2
IEC 61034-1,2

Specification for Galvanized mild steel wire for

Armouring Cables

Flame Retardant

Fire Retardant on Bunched Cables (if required)
Halogen free properties

Low smoke emission

Thermocouple extension cables shall be flame retardant to IEC 60332 Part 3,
Cat. A and shall generally be as follows:

Conductors
Insulation
Pairs

Identification pairs

Individual screen

Assembly

Overall Screen

Bedding
Armour

Outer Sheath

Core ldentification

ES-60.10:Specificationfordnstrumentation Cables

Solid alloy conductor
XLPE
Twisted

Numbered pairs and colour code according to ANSI MC
96.1

Aluminium / Polyester tape 0.024 mm in electrical
contact with tinned annealed copper wires of a total
section of 0.5 mm? polyester tape 0.023 mm

Concentric Layers

Aluminium / Polyester tape 0.024 mm in electrical
contact with tinned annealed copper wires of a total
section of 0.5 mm? polyester tape 0.023 mm

LSOH thermoplastic compound

Galvanized Steel wire comply with BS 1442

LSOH thermoplastic compound, colour is blue for I.S.
cables, green otherwise.

Number Black / White for pairs.
Number Black / White / Red for triples.

25/53
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6.1.7

6.1.8

Computer and Data Transmission Cables

Cables for digital data transmission between computers / electronic systems for
outdoor or hazardous area service shall be flame retardant to IEC 60332 Part 3,
Cat. A, and fire resistant to IEC 60331. The data transmission cables shall have
minimum armour and cable oversheath requirement as below:

Armour : Steel Wire Armoured / Braid
Sheath : LSOH thermoplastic compound

Electrical properties of computer and data transmission cables shall be
determined by Contractor in detailed design phase.

Fiber Optic Cables

Fiber optic cables selection shall be considered according to the purpose of use
and application.

Generally, fiber optic cables shall be widely used in multimode cable because of
theirs economical price and required specification. In case of need in higher
transmission rate and more distance than multi-mode, single mode cable can be
applied.

Step index multimode was the first fiber design but is too slow for most
uses, due to the dispersion caused by the different path lengths of the
various modes. Step index fiber is rare - only Plastic Optical Fiber (POF)
uses a step index design today.

Graded index multimode fiber uses variations in the composition of the
glass in the core to compensate for the different path lengths of the modes. It
offers hundreds of times more bandwidth than step index fiber - up to about 2
GHz.

Single mode fiber shrinks the core down so small that the light can only
travel in one ray. This increases the bandwidth to almost infinity - but it's
practically limited to about 100,000 GHz.
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Fiber types and optical performances

Core/cladding |  Attenuation | Bandwidth | Application/Note
Multi-mode Graded-Index
@850 /1300 nm @850/ 1300 nm
50/ 125 micron 3 /1 dB/km 500/ 500 MHz-km Laser-rated for GbE
LANs
50/ 125 micron 3/1 dB/km 2000/ 500 MHz-km Optimized for 850 nm
VCSELs
62.5 /125 micron 3 /1 dB/km 160/ 500 MHz-km Most common LAN
fiber
Single Mode
@1310/ 1550 nm
0-9 /125 micron 0.4/0.25 dB/km ~100 TeraHz Talco / CATV / long

high speed LANs

Multi-mode Step-Index

@850 nm @850 nm

200/ 240 micron 4-6 dB/km 50 MHz-km Slow LANs and Links

D

POF (Plastic Optical Fiber)

@850 nm @850 nm

[
=4 mm. ~1 dB/km ~5 MHz-km Short Links and Cars

e
C
Cable Description:

STANDARD APPLICABLE

IEC 60794-1 Optical Fiber Cables
IEC 60332-1 Flame Retardant
IEC 60332-3C Fire Retardant on Bunched Cables (if required)

IEC 60754-1, 2 Halogen free properties
IEC 61034-1,2 Low smoke emission

1. Outdoor cable
Loose-Tube cables are typically used for outside-plant installation in
aerial, duct and direct buries.
Armored loose-tube cables are preferably required if it's suitable with
application.
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2. Indoor cable
Single-fiber_tight-buffered cables are used as pigtails, patch cords and
jumpers to terminate loose-tube cables directly into opto-electronic
transmitters, receivers and other active and passive components.
Multi-fiber tight-buffered cables are primarily used for alternative routing
and handling flexibility and ease within buildings.

3. Moisture Barrier
Fiber optic outdoor cables shall consist of water blocking material, water
blocking ring, moisture barrier sheath or other method which is applicable
in order to form moisture protection.

4. Jacketing / Sheathing
Sheath shall be LSOH thermoplastic compound.

6.1.9 Grounding Cables

All Grounding cables shall be a single core cable and be as per Section 6.1.1 Core sizes
shall be 2.5 mm? for grounding of instrumentation devices, which not grounded by
instrument cable, otherwise ,such as for grounding of main equipments, system ground,
etc., core sizes shall be in accordance with IEC-60364-5-54 earthing arrangement and
protective.

The insulation color of grounding wire shall always be as followings.

Safety Ground: green-yellow

Shield Ground: solid green

DCS Ground : dark blue

IS Ground blue-yellow
7. CABLE MARKING, DRUMMING AND PACKING
7.1 Cable Marking

The oversheath of each cable shall be marked to allow clear legibility of cable
data as follows:

Manufacturer’'s name and year of manufacture.

Voltage grade.

Cable type.

Number of cores and core size.

IEC/BS (if cable fully complies with the applicable standard).
Length marking at every metre.
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ENGINEERING STANDARD

7.2 Cable Drum Marking

Each cable drum shall be marked with a permanently-attached stainless steel
label showing the following information:

Company’s project name

Contractor’s purchase requisition number.
Manufacturer’'s name.

Manufacturer’s job number.
Manufacturer’'s works name where the cable has been manufactured.
Drum size.

Drum number.

Cable type.

Voltage grade.

Number of cores and core size.

Exact cable length on drum (m).

Weight of cable (net weight in kg).

Weight of cable drum (kg).

Total weight (gross weight in kg).

7.3 Drumming And Packing

All drum cables shall be continuous without splices. Instrument cables shall be
coiled on drums in detailed specified lengths.

Cable ends shall be sealed with heat-shrunk end cap immediately after testing
to protect the cables from ingress of moisture.

Cables shall be shipped on non-returnable steel or wooden drums of robust
construction and fully lagged with wooden battens or covered to avoid any
damage to the cables during transportation, storage and handling. Packing life
shall be a minimum of 6 months. The clearance from the perimeter of the drum
flange to the outermost layer of cable shall be at least 50 mm or one cable
diameter, whichever is larger.
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8.2

9.1

ES-60.10:Specificationfordnstrumentation Cables 32

QUALITY ASSURANCE
General

The Vendor shall operate a quality system satisfying the provisions of ISO 9001
or agreed equivalent standard, commensurate with the goods and services
provided.

Inspections During Manufacturing

The Company reserves the right to carry out at least one inspection during
manufacturing.

DOCUMENTATION
Documentation Required With Vendor’s Bid

The following documents shall be supplied with the Vendor’s bid:

e Manufacturers’ technical brochures.

e Cable specification, description, technical data and applicable standards.

e Documentary evidence that type tests have been performed at the
Manufacturers’ works or at a recognized testing authority to very that all

cable designs offered can perform to the design standards.

e Cross-sectional view of each cable type showing the material construction
and dimensions.

e Manufacturers’ standard quality assurance and quality control procedures.

e References for oil and gas, petrochemical and industrial projects.

END OF SECTION
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SECTION I1 0.6/1 KV ARMORED CABLE

1. SCOPE

This specification defines the minimum requirements for the design,
manufacture, inspection, testing. packing and shipping of 0.6/1 kV armoured
cables.

This specification covers 0.6/1kV copper conductor, cross-linked poly-ethylene
(XLPE) insulated, PVC inner covering, galvanized steel wire armored and
LSOH oversheathed power cables mainly in accordance with IEC 60502.

This insulation is recommended for operation at maximum rated conductor
temperature 90 degree C.

The flame retardant class shall comply with IEC 60332-1 Part 1.

2. DEFINITIONS

Company : PTT (PTT Public Company Limited)

Contractor : The party that carries out all or part of the EPCC
contract.

Purchaser : Company or Contractor as specified in the covering letter
of the inquiry document.

Vendor : Manufacturer/Supplier/Vendor is the party that
manufactures or supplies equipment and services to
perform the duties specified by the Purchaser.

3. APPLICABLE CODES, STANDARDS AND REGULATIONS

The applicable sections, latest editions and supplements of the following codes,
standards and regulations, unless modified herein, shall constitute minimum
requirements and form part of this specification:

IEC 60228 Conductors of Insulated Cables.

IEC 60502 Extruded Solid Dielectric Insulated Power Cable for
Rated Voltage from 1 KV up to 30 KV.
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4.1

6.1

IEC 60332-1 Flame Retardant

IEC 60332-3C Fire Retardant on Bunched Cables (If required)

BS1442 Specification for Galvanized mild steel wire for
Armouring Cables

IEC 60754 Halogen free properties

IEC 61034 Low smoke emission

Any conflict between this specification and referenced documents shall be
brought to the attention of the Company in writing for resolution. In general, the
order of precedence is:

e Thai national laws, statutory and local authority regulations.
e This specification.
e Referenced codes and standards.

Compliance with this specification does not relieve the Contractor of the
responsibility of supplying cables of proper design and construction and full
suitability for all the specified operating conditions.

DESIGN DATA
Environmental Conditions

The electrical cables shall be suitable for use in the site environmental
conditions as detailed in ‘Basis of Design’.

MATERIALS AND DESIGN

Materials shall be new and of high quality. Cables offered must be of current
proven design. Prototype materials and designs are not acceptable.
TECHNICAL REQUIREMENTS

Conductor

The conductor shall be round, circular stranded conductor of plain annealed
copper wires in accordance with IEC 60228.
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6.2

6.3

6.4

6.5

6.6

6.7

Insulation

The insulation shall be of cross-linked polyethylene (XLPE).

The average thickness shall be not less than the value given in the attached
table.

The minimum thickness at any point shall be not less than 90% of the specified
value by more than 0.1 mm.

Core Identification

Each core shall be identified by the colored tape over the conductor and the
colors shall be in accordance with followings.

2Core : Black, White

Cabling of Cores

The required number of cores shall be cabled with suitable fillers in round shape
and a suitable tape shall be applied over the cabled cores.

Inner Covering

The inner covering shall be an extruded layer of black PVC compound.

Armour

The armor shall consist of single layer of galvanized steel round wire.

A suitable binder tape may be applied over it.

Over Sheath

The over sheath shall be an extruded layer of black LSOH thermoplastic

compound, flame-retardant.
Additives for UV resistant, anti-rodent and anti-termite are a must.
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7. CABLE MARKING, DRUMMING AND PACKING
7.1 Cable Marking

The over-sheath of each cable shall be marked to allow clear legibility of cable
data as follows:

Manufacturer’'s name and year of manufacture.

Voltage grade.

Cable type.

Number of cores and core size.

IEC/BS (if cable fully complies with the applicable standard).
Length marking at every metre.

7.2 Cable Drum Marking

Each cable drum shall be marked with a permanently-attached stainless steel
label showing the following information:

Company’s project name

Contractor’s purchase requisition number.
Manufacturer's name.

Manufacturer’s job number.
Manufacturer’'s works name where the cable has been manufactured.
Drum size.

Drum number.

Cable type.

Voltage grade.

Number of cores and core size.

Exact cable length on drum (m).

Weight of cable (net weight in kg).

Weight of cable drum (kg).

Total weight (gross weight in kg).

For the medium voltage cables, an additional permanently-attached stainless
steel label shall indicate the motor/panel tag numbers that the respective supply
cables on the drum are assigned to.
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7.3

8.2

8.3

8.3.1

Drumming and Packing

All drum cables shall be continuous without splices. Low voltage cables with
size above 50 mm? and all medium voltage and high voltage cables shall be
coiled on drums in detailed specified lengths.

Cable ends shall be sealed with heat-shrunk end cap immediately after testing
to protect the cables from ingress of moisture.

Cables shall be shipped on non-returnable steel or wooden drums of robust
construction and fully lagged with wooden battens or covered to avoid any
damage to the cables during transportation, storage and handling. Packing life
shall be a minimum of 6 months. The clearance from the perimeter of the drum
flange to the outermost layer of cable shall be at least 50 mm or one cable
diameter, whichever is larger.

QUALITY ASSURANCE
General

The Vendor shall operate a quality system satisfying the provisions of ISO 9001
or agreed equivalent standard, commensurate with the goods and services
provided.

Inspections during Manufacturing

The Company reserves the right to carry out at least one inspection during
manufacturing.

Factory Tests

The Company will witness factory tests when the electrical cables have been
manufactured and are in “ready for dispatch” condition.

Factory Tests for Electrical Cables

All tests including but not limited to the following tests as per the relevant
IEC/BS standards shall be performed on each cable. Test certificates shall be
submitted to the Company.
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8.3.1.1 Inspections

e Visual inspection for concentricity, dimension checks and cable marking, etc.

8.3.1.2 Routine Tests

Spark tests on conductor insulation and oversheath.
Conductor resistance measurements.

Partial discharge tests (for medium voltage cables only).

High voltage tests on completed cable (at 50 Hz for 5 minutes).
Continuity tests for conductor and screen.

8.3.1.3  Special Tests

e Conductor examination by inspection and measurement for compliance to
IEC 60228 (or BS 6360).

e Check on thickness of insulation, inner (separation) sheath, braid and
armoring wires, sheath, etc.

e Voltage test on medium voltage cables (at 50 Hz for 4 hours).

e Hot set test for XLPE insulation and sheath.

e Fire resistance tests to IEC 60331 or BS 6387 type B.

8.3.1.4 Type Tests

e Electrical, for medium voltage cables as per Table 5 of IEC 60502.

9. DOCUMENTATION
9.1 Documentation Required With Vendor’s Bid

The following documents shall be supplied with the Vendor’s bid:
e Manufacturers’ technical brochures.

e Cable specification, description, technical data and applicable standards.
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e Documentary evidence that type tests have been performed at the
Manufacturers’ works or at a recognized testing authority to very that all
cable designs offered can perform to the design standards.

e Cross-sectional view of each cable type showing the material construction
and dimensions.

e Manufacturers’ standard quality assurance and quality control procedures.

e References for oil and gas, petrochemical and industrial projects.

END OF SECTION
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SECTION IIl 0.6/1 KV ARMORED CABLE WITH SHIELD

1. SCOPE

This specification defines the minimum requirements for the design,
manufacture, inspection, testing. packing and shipping of 0.6 kV armoured
cables.

This specification covers 600V PVC insulated, twisted, individual and common
aluminum laminated polyester tape shielded, PVC separation sheathed, steel
wire armoured, LSOH over-sheathed control.

This insulation is recommended for operation at maximum rated conductor
temperature 70 degree C.

The flame retardant class shall comply with IEC 60332-1 Part 1.

2. DEFINITIONS

Company : PTT (PTT Public Company Limited)

Contractor : The party that carries out all or part of the EPCC
contract.

Purchaser : Company or Contractor as specified in the covering letter
of the inquiry document.

Vendor : Manufacturer/Supplier/Vendor is the party that
manufactures or supplies equipment and services to
perform the duties specified by the Purchaser.

3. APPLICABLE CODES, STANDARDS AND REGULATIONS

The applicable sections, latest editions and supplements of the following codes,
standards and regulations, unless modified herein, shall constitute minimum
requirements and form part of this specification:

IEC 60228 Conductors of Insulated Cables.

IEC 60502 Extruded Solid Dielectric Insulated Power Cable for
Rated Voltage from 1 KV up to 30 KV.

|[EC 60332-1 Flame Retardant
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4.1

6.1

IEC 60332-3C Fire Retardant on Bunched Cables (If required)

BS1442 Specification for Galvanized mild steel wire for
Armouring Cables

IEC 60754 Halogen free properties

IEC 61034 Low smoke emission

Any conflict between this specification and referenced documents shall be
brought to the attention of the Company in writing for resolution. In general, the
order of precedence is:

e Thai national laws, statutory and local authority regulations.
e This specification.
e Referenced codes and standards.

Compliance with this specification does not relieve the Contractor of the
responsibility of supplying cables of proper design and construction and full
suitability for all the specified operating conditions.

DESIGN DATA

Environmental Conditions

The electrical cables shall be suitable for use in the site environmental
conditions as detailed in ‘Basis of Design’.

MATERIALS AND DESIGN

Materials shall be new and of high quality. Cables offered must be of current
proven design. Prototype materials and designs are not acceptable.

TECHNICAL REQUIREMENTS
Conductor

The conductor shall be a plain annealed circular stranded copper conductors
complying with IEC 60228.
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6.2

6.3

6.4

6.5

6.6

6.7

Insulation

The insulation shall be extruded layer of PVC complying with international
standard.

A suitable separator tape may be applied over the conductor.
Pair/Triad

Two core/Triad (Black and White, Red) shall be twisted together to form a pair
(triad).

In case of 1pair, Triad, a suitable tape shall be applied helically over the cabled
core with suitable fillers.

Individual Shield

An aluminum-laminated plastic tape of the thickness about 0.021mm shall be
applied over the pair.

A tinned copper wire (0.5mi 7stranded) shall be inserted throughout the length,
to contact with the aluminum side of this tape, for electrical grounding.

Assembly of Pair

The required number of shielded pair (triad) shall be cabled with fillers in round
shape and a suitable tape shall be applied helically over the cabled pair (triad).

Common Shield

An aluminum-laminated plastic tape of the thickness about 0.05mm shall be
applied over the assembled pair. A tinned copper wire (0.5mii7stranded) shall be
inserted throughout the length, to contact with the aluminum side of this tape, for
electrical grounding.

Identification

The pairs (Triads) shall be identified by printed white color numbers on the black

insulation and black color numbers on the white (red) insulation and the intervals
between adjacent numbers shall not exceed 30mm.
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6.8

6.9

6.10

7.1

7.2

Separation sheath

The separation sheath shall be an extruded layer of black PVC compound.

The minimum thickness at any point shall be not less than 80% of the specified
value by more than 0.2mm.

Armour

The armour shall consist of single layer of galvanized steel wires.
A suitable binder tape may be applied over it.

Over Sheath

The over sheath shall be an extruded layer of black LSOH thermoplastic
compound, flame-retardant.
Additives for UV resistant, anti-rodent and anti-termite are a must.

CABLE MARKING, DRUMMING AND PACKING
Cable Marking

The over-sheath of each cable shall be marked to allow clear legibility of cable
data as follows:

Manufacturer’'s name and year of manufacture.

Voltage grade.

Cable type.

Number of cores and core size.

IEC/BS (if cable fully complies with the applicable standard).
Length marking at every metre.

Cable Drum Marking

Each cable drum shall be marked with a permanently-attached stainless steel
label showing the following information:

e Company’s project name

e Contractor’s purchase requisition number.
e Manufacturer’s name.

41/53

ES-60.10:Specificationfordnstrumentation Cables 43/55



O

SPECIFICATION FOR ES-60.10
INSTRUMENTATION CABLE PTT PUBLIC CO., LTD PAGFEI:E\37O(:)LF 36

ENGINEERING STANDARD

7.3

e Manufacturer’s job number.

e Manufacturer’s works name where the cable has been manufactured.
e Drum size.

Drum number.

Cable type.

Voltage grade.

Number of cores and core size.
Exact cable length on drum (m).
Weight of cable (net weight in kg).
Weight of cable drum (kg).

Total weight (gross weight in kg).

For the medium voltage cables, an additional permanently-attached stainless
steel label shall indicate the motor/panel tag numbers that the respective supply
cables on the drum are assigned to.

Drumming and Packing

All drum cables shall be continuous without splices. Low voltage cables with
size above 50 mm? and all medium voltage and high voltage cables shall be
coiled on drums in detailed specified lengths.

Cable ends shall be sealed with heat-shrunk end cap immediately after testing
to protect the cables from ingress of moisture.

Cables shall be shipped on non-returnable steel or wooden drums of robust
construction and fully lagged with wooden battens or covered to avoid any
damage to the cables during transportation, storage and handling. Packing life
shall be a minimum of 6 months. The clearance from the perimeter of the drum
flange to the outermost layer of cable shall be at least 50 mm or one cable
diameter, whichever is larger.

QUALITY ASSURANCE
General

The Vendor shall operate a quality system satisfying the provisions of ISO 9001
or agreed equivalent standard, commensurate with the goods and services
provided.
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8.2

8.3

8.3.1

8.3.1.1

8.3.1.2

8.3.1.3

Inspections during Manufacturing

The Company reserves the right to carry out at least one inspection during
manufacturing.

Factory Tests

The Company will witness factory tests when the electrical cables have been
manufactured and are in “ready for dispatch” condition.

Factory Tests for Electrical Cables

All tests including but not limited to the following tests as per the relevant
IEC/BS standards shall be performed on each cable. Test certificates shall be
submitted to the Company.

Inspections

e Visual inspection for concentricity, dimension checks and cable marking, etc.

Routine Tests

Spark tests on conductor insulation and oversheath.
Conductor resistance measurements.

Partial discharge tests (for medium voltage cables only).

High voltage tests on completed cable (at 50 Hz for 5 minutes).
Continuity tests for conductor and screen.

Special Tests

e Conductor examination by inspection and measurement for compliance to
IEC 60228 (or BS 6360).

e Check on thickness of insulation, inner (separation) sheath, braid and
armoring wires, sheath, etc.

e Voltage test on medium voltage cables (at 50 Hz for 4 hours).

e Hot set test for XLPE insulation and sheath.

e Fire resistance tests to IEC 60331 or BS 6387 type B.
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8.3.1.4 Type Tests

Electrical, for medium voltage cables as per Table 5 of IEC 60502.

9. DOCUMENTATION

9.1 Documentation Required With Vendor’s Bid

The following documents shall be supplied with the Vendor’s bid:

Manufacturers’ technical brochures.

Cable specification, description, technical data and applicable standards.
Documentary evidence that type tests have been performed at the
Manufacturers’ works or at a recognized testing authority to very that all

cable designs offered can perform to the design standards.

Cross-sectional view of each cable type showing the material construction
and dimensions.

Manufacturers’ standard quality assurance and quality control procedures.

References for oil and gas, petrochemical and industrial projects.

END OF SECTION
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SECTION IV 0.6 KV ARMORED CABLE

1. SCOPE
This specification defines the minimum requirements for the design,

manufacture, inspection, testing. packing and shipping of 0.6 kV armoured
cables.

This specification covers 600V PVC insulated, PVC inner covered, single wire
armoured and LSOH over-sheathed control cables.

This insulation is recommended for operation at maximum continuous
conductor temperature 70 degree C.

The flame retardant class shall comply with IEC 60332-1 Part 1.

2. DEFINITIONS

Company : PTT (PTT Public Company Limited)

Contractor : The party that carries out all or part of the EPCC
contract.

Purchaser : Company or Contractor as specified in the covering letter
of the inquiry document.

Vendor : Manufacturer/Supplier/Vendor is the party that
manufactures or supplies equipment and services to
perform the duties specified by the Purchaser.

3. APPLICABLE CODES, STANDARDS AND REGULATIONS

The applicable sections, latest editions and supplements of the following codes,
standards and regulations, unless modified herein, shall constitute minimum
requirements and form part of this specification:

IEC 60228 Conductors of Insulated Cables.

IEC 60502 Extruded Solid Dielectric Insulated Power Cable for
Rated Voltage from 1 KV up to 30 KV.

IEC 60332-1 Flame Retardant

45/53

ES-60.10:Specificationfordnstrumentation Cables 47/55



O

SPECIFICATION FOR ES-60.10
INSTRUMENTATION CABLE PTT PUBLIC CO., LTD PAGFEI:E\?:LO?F 36

ENGINEERING STANDARD

4.1

6.1

IEC 60332-3C Fire Retardant on Bunched Cables (If required)

BS1442 Specification for Galvanized mild steel wire for
Armouring Cables

IEC 60754 Halogen free properties

IEC 61034 Low smoke emission

Any conflict between this specification and referenced documents shall be
brought to the attention of the Company in writing for resolution. In general, the
order of precedence is:

e Thai national laws, statutory and local authority regulations.
e This specification.
e Referenced codes and standards.

Compliance with this specification does not relieve the Contractor of the
responsibility of supplying cables of proper design and construction and full
suitability for all the specified operating conditions.

DESIGN DATA

Environmental Conditions

The electrical cables shall be suitable for use in the site environmental
conditions as detailed in ‘Basis of Design’.

MATERIALS AND DESIGN

Materials shall be new and of high quality. Cables offered must be of current
proven design. Prototype materials and designs are not acceptable.
TECHNICAL REQUIREMENTS

Conductor

The conductor shall be a plain annealed circular stranded copper conductors
complying with IEC 60228.
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ENGINEERING STANDARD

6.2

6.3

6.4

6.5

6.6

6.7

7.1

Insulation

The insulation shall be extruded layer of PVC complying with international
standard.

A suitable separator tape may be applied over the conductor.
Core identification
The individual cores shall be identified by the following.

2 Cores: Red, Black
3 Cores and above: to be identified by white numbers on the black insulations

Assembly

The required number of core shall be assembled together with, suitable filler if
necessary; to form the compact circular form and a suitable binder tape may be
applied helically over the cabled cores.

Inner covering

The inner covering shall be an extruded layer of black PVC compound.

Armour

The armour shall consist of single layer of galvanized steel wires.

A suitable binder tape may be applied over it.

Over Sheath

The over sheath shall be an extruded layer of black LSOH thermoplastic

compound, flame-retardant.
Additives for UV resistant, anti-rodent and anti-termite are a must.

CABLE MARKING, DRUMMING AND PACKING
Cable Marking

The over-sheath of each cable shall be marked to allow clear legibility of cable
data as follows:
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e Manufacturer's name and year of manufacture.
e Voltage grade.
e Cable type.
e Number of cores and core size.
e |EC/BS (if cable fully complies with the applicable standard).
e Length marking at every metre.
7.2 Cable Drum Marking

Each cable drum shall be marked with a permanently-attached stainless steel
label showing the following information:

Company’s project name

Contractor’s purchase requisition number.
Manufacturer's name.

Manufacturer’s job number.
Manufacturer’'s works name where the cable has been manufactured.
Drum size.

Drum number.

Cable type.

Voltage grade.

Number of cores and core size.

Exact cable length on drum (m).

Weight of cable (net weight in kQ).

Weight of cable drum (kg).

Total weight (gross weight in kg).

For the medium voltage cables, an additional permanently-attached stainless
steel label shall indicate the motor/panel tag numbers that the respective supply
cables on the drum are assigned to.

7.3 Drumming and Packing

All drum cables shall be continuous without splices. Low voltage cables with
size above 50 mm? and all medium voltage and high voltage cables shall be
coiled on drums in detailed specified lengths.

Cable ends shall be sealed with heat-shrunk end cap immediately after testing
to protect the cables from ingress of moisture.
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8.2

8.3

8.3.1

8.3.1.1

8.3.1.2

Cables shall be shipped on non-returnable steel or wooden drums of robust
construction and fully lagged with wooden battens or covered to avoid any
damage to the cables during transportation, storage and handling. Packing life
shall be a minimum of 6 months. The clearance from the perimeter of the drum
flange to the outermost layer of cable shall be at least 50 mm or one cable
diameter, whichever is larger.

QUALITY ASSURANCE
General

The Vendor shall operate a quality system satisfying the provisions of ISO 9001
or agreed equivalent standard, commensurate with the goods and services
provided.

Inspections during Manufacturing

The Company reserves the right to carry out at least one inspection during
manufacturing.

Factory Tests

The Company will witness factory tests when the electrical cables have been
manufactured and are in “ready for dispatch” condition.

Factory Tests for Electrical Cables

All tests including but not limited to the following tests as per the relevant
IEC/BS standards shall be performed on each cable. Test certificates shall be
submitted to the Company.

Inspections

¢ Visual inspection for concentricity, dimension checks and cable marking, etc.

Routine Tests

Spark tests on conductor insulation and oversheath.
Conductor resistance measurements.

Partial discharge tests (for medium voltage cables only).

High voltage tests on completed cable (at 50 Hz for 5 minutes).
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Continuity tests for conductor and screen.

8.3.1.3  Special Tests

Conductor examination by inspection and measurement for compliance to
IEC 60228 (or BS 6360).

Check on thickness of insulation, inner (separation) sheath, braid and
armoring wires, sheath, etc.

Voltage test on medium voltage cables (at 50 Hz for 4 hours).

Hot set test for XLPE insulation and sheath.

Fire resistance tests to IEC 60331 or BS 6387 type B.

8.3.1.4 Type Tests

Electrical, for medium voltage cables as per Table 5 of IEC 60502.

9. DOCUMENTATION

9.1 Documentation Required With Vendor’s Bid

The following documents shall be supplied with the Vendor’s bid:

Manufacturers’ technical brochures.

Cable specification, description, technical data and applicable standards.
Documentary evidence that type tests have been performed at the
Manufacturers’ works or at a recognized testing authority to very that all

cable designs offered can perform to the design standards.

Cross-sectional view of each cable type showing the material construction
and dimensions.

Manufacturers’ standard quality assurance and quality control procedures.
References for oil and gas, petrochemical and industrial projects.

END OF SECTION
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Attachment
Thickness of Insulation (for Item 6.2)
Conductor size (Sg.mm.) Thickness of Insulation (mm.)

2.5 0.7

4 0.7

6 0.7

10 0.7

16 0.7

25 0.9

35 0.9

50 1.0

70 1.1

95 1.1
120 1.2
150 1.4
185 1.6
240 1.7
300 1.8
400 2.0
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