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1. SCOPE

This specification defines the minimum requirements for the design, manufacture,
inspection, testing. packing and shipping of Electrical and Instrumentation Cables for
the PTT Project hereinafter referred to as the Plant.

Plant electrical cables are categorized as follows:

Medium voltage (11 kV and 3.3 kV) power cables.
Low voltage (380/220 V) power and lighting cables.
Control cables.

Fire resistant cables.

Grounding cables.

Plant instrumentation cables are categorized as follows:

Signal cables for general instrumentation.

Signal cables for fire and gas detection service and Plant communication.
Cables for instrumentation power signals.

Cables for fire and general alarm protection service.

Thermocouple cables.

Computer and data transmission 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 : Manufacturer/Supplier/Vendor is the party that manufactures

or supplies equipment and services to perform the duties
specified by the Purchaser.
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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
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

BS 6469

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.

Methods of test for insulation and sheaths of electric cables.

ES-70.02.21 RevO0 Electrical Cable Spec
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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’.

Electrical cables shall be protected against the adverse effects of temperature, ultra-
violet radiation from sunlight, high humidity, dust, salt-laden air, hydrocarbons and
corrosive industrial substances.

Electrical cables laid direct buried in ground or laid in sand-filled concrete trenches shall

have their sheath impregnated with an anti-termite repellent such as copper napthanate
or provided with suitable alternative anti-termite protection.

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.
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6.1

6.1.1

6.1.2

6.1.2.1

TECHNICAL REQUIREMENTS
Electrical Cables
General Requirements

All Plant electrical cables shall have:

e flame retardant characteristics with an oxygen index of not less than 30 and
temperature index of not less than 300 °C, and

e an oversheath that is sunlight resistant and oil/hydrocarbon resistant.

e aminimum service life of 20 years continuously carrying full load current.

Flame retardant cables shall comply with IEC 60332 Part 3 Category A (or BS 4066 Part
3 Category A) incorporating specially formulated PVC compounds for insulation,
bedding, inner sheath and oversheath.

All Plant power, control and lighting cables shall be suitably filled, substantially
compact and circular in construction with extruded bedding and non-hygroscopic
interstitial fillers to minimize the use of compound barrier cable glands in hazardous
areas.

Cable armour shall be galvanized steel wire armour (SWA) for multi-core cables and
non-magnetic aluminium wire armour (AWA) for single core cables. Galvanized steel
wire braid (SWB) armour shall be used for multi-core lighting cables for conductor sizes
up to 16 mm? where flexibility of bending of the cables is required.

Multi-core electrical cables shall be used in preference to single core cables. However
single core cables may be used for practical or economic reasons, e.g. generator and
transformer secondary cables or in case of high current ratings where two parallel multi
core cables of the largest cross section permitted would not suffice.

Construction
Medium Voltage (11 kV and 3.3 kV) Power Cables

Medium voltage power cables are used:

e To connect the stator winding terminals of the 11 kV gas turbine driven generators
to the 11 kV switchboard busbars (using single core cables).
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e To connect the 11 kV power system neutral (generator star-point) to ground through
a grounding resistor (using single core cables).

e To connect the secondary winding terminals of the 11 kV/3.45 kV power
transformers to the 3.3 kV switchboard busbars (using single core cables).

e To connect the 3.3 kV power system neutral (transformer star-point) to ground
through a grounding resistor (using single core cables).

e As feeder cables to 11 kV (or 3.3 kV) motors, 11 kV/3.45 kV and 11 kV/400 V
power transformers and medium voltage power factor correction capacitors.

Medium voltage three core cables shall have a minimum cross-sectional area of 25 mm?
and a maximum cross-sectional area of 240 mm?.

The construction of armoured single core medium voltage power cables shall be as

follows:
Standards : IEC 60502 or BS 6622.
Voltage ; Uo/U (Um) rms = 6.35/11 (12) kV rms

for 11 kV power system or
Uo/U (Um) rms = 1.9/3.3 (3.6) kV rms
for 3.3 kV power system.
U, is the rated power frequency voltage between conductor and metallic screen, for

which the cable is designed,

U is the rated power frequency voltage between conductors, for which the cable is
designed, and

Un is the maximum value of the “highest system voltage” for which the equipment may

be used.

Conductor : Plain annealed high conductivity copper
circular stranded to IEC 60228 Class 2.

Conductor screen : Extruded semi-conducting XLPE layer.

ES-70.02.21 RevO0 Electrical Cable Spec
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Insulation

Insulation screen

Inner (separation) sheath

Armour

Oversheath

Oversheath Colour

Extruded cross-linked polyethylene (XLPE) to
BS 5469.

Extruded semi-conducting XLPE layer with
semi-conducting tape and overlapping copper
tape screen over the core.

Extruded layer of flame retardant black PVC
compound with oxygen index not less than 30,
temperature index not less than 300 °C and
complying with Class ST2 of IEC 60502.

Single layer of round non-magnetic aluminium
wires.

Flame retardant PVC complying with ST2 of
IEC 60502.

Red.

Conductor screen, insulation and insulation screen shall be extruded simultaneously in
one operation using the triple extrusion process. The insulation layer shall be
distinguishable and easily strippable from the semi-conducting layers without the need

for special tools or heat sources.

The construction of armoured three cores medium voltage power cables shall be as

follows:
Standards

Voltage

Conductor

Conductor screen

Insulation

IEC 60502 or BS 6622.

Uo/U (Um) rms = 6.35/11 (12) KV rms
for 11 kV power system or

Uo/U (Um) rms = 1.9/3.3 (3.6) kV rms
for 3.3 kV power system.

Plain annealed high conductivity copper
circular stranded to IEC 60228 Class 2.

Extruded semi-conducting XLPE layer.

Extruded XLPE to BS 5469.

ES-70.02.21 RevO0 Electrical Cable Spec
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Insulation screen : Extruded semi-conducting XLPE layer with

semi-conducting tape and overlapping copper
tape screen over the core.

Core identification : Red, yellow, blue.

The three power cores shall be laid up with non-hygroscopic fillers in round shape and a
suitable binder tape shall be applied helically over the cabled cores.

Inner sheath (bedding) : Extruded layer of flame retardant black PVC
compound with oxygen index not less than 30,
temperature index not less than 300 °C and
complying with Class ST2 of IEC 60502.

Armour : Single layer of galvanized round steel wires.

Oversheath : Flame retardant PVC complying with ST2 of
IEC 60502.

Oversheath Colour : Red.

Conductor screen, insulation and insulation screen shall be extruded simultaneously in
one operation using the triple extrusion process. The insulation layer shall be
distinguishable and easily strippable from the semi-conducting layers without the need
for special tools or heat sources.

Low Voltage (380/220 V) Power and Lighting Cables

Low voltage power and lighting cables, both single and multi-core, comprise the bulk of
the Plant cables.

Single core construction shall be used for large power cables (240 mm? and above, e.g.,
transformer secondary cables).

Generally. single core cables installed in the Plant shall be armoured with non-magnetic
aluminium wires. Single core low voltage cables may be non-armoured where they are
installed in locations (e.g. in substation buildings) where the risk of mechanical damage
is minimal.

The construction of armoured single core low voltage power cables shall be as follows:

Standards : IEC 60502 or BS 5467

Voltage : Uo/U rms = 0.6/1 kV rms where

ES-70.02.21 RevO0 Electrical Cable Spec
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U, is the nominal voltage between conductor(s) and ground, and

U is the nominal voltage between phase conductors.

Conductor

Insulation

Bedding

Armour

Oversheath

Oversheath Colour

Plain annealed high conductivity copper
stranded to IEC 60228 Class 2 (circular up to
16 mm? and shaped stranded for 25 mm? and
above).

Extruded cross-linked polyethylene (XLPE) to
BS 5469.

Extruded layer of flame retardant black PVC
compound with oxygen index not less than 30,
temperature index not less than 300 °C and
complying with Class ST2 of IEC 60502.

Single layer of round non-magnetic aluminium
wires.

Flame retardant PVC complying with ST2 of
IEC 60502.

Black

The construction of armoured multi-core low voltage power cables shall be as follows:

Standards

Voltage

Conductor

Insulation

Core identification
Phase conductors

IEC 60502 or BS 5467

0.6/1 kV

Plain annealed high conductivity copper
stranded to IEC 60228 Class 2 (circular up to
16 mm? and shaped stranded for 25 mm? and
above).

Extruded cross-linked polyethylene (XLPE) to
BS 5469.

Red, yellow, blue for cables with or without
neutral conductor.

ES-70.02.21 RevO0 Electrical Cable Spec
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Neutral conductor ; Black.
Protective conductor : Green with yellow stripe

(where specified)

The required number of cores shall be laid up with non-hygroscopic fillers in round
shape and a suitable tape may be applied helically over the cabled cores.

Inner sheath (bedding) : Extruded layer of flame retardant black PVC
compound with oxygen index not less than 30,
temperature index not less than 300 °C.

Armour : Single layer of galvanized round steel wires.

Oversheath : Flame retardant PVC complying with ST2 of
IEC 60502.

Oversheath Colour : Black.

Control Cables

Standard : IEC 60502 or BS 5467
Voltage : 0.6/1 kv
Conductor : Plain annealed high conductivity stranded

copper complying with IEC 60228 Class 2

Insulation : Extruded cross-linked polyethylene (XLPE) to
BS 5469

Core identification (for control cable up to 5 cores)
Control conductors : Red, yellow, blue, black
Protective conductor : Green with yellow stripe

Core identification (for control cable with more than 5 cores)
Control conductors : Numbers on cores, from 1 up to number of total
control cores

Protective conductor : Green with yellow stripe

ES-70.02.21 RevO0 Electrical Cable Spec
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6.1.2.4

The required number of cores shall be laid up with non-hygroscopic fillers in round
shape and a suitable tape may be applied helically over the cabled cores.

Inner sheath (bedding) : Extruded layer of flame retardant black PVC
compound with oxygen index not less than 30,
temperature index not less than 300 °C.

Armour : Single layer of round galvanized steel wires

Oversheath : Flame retardant PVC complying with ST2 of
IEC 60502.

Oversheath Colour : Black

Fire Resistant Cables

Fire resistant cables shall be 0.6/1 kV grade, multi-core, stranded copper conductor,
insulated with a fire resistant layer of mica glass tape applied helically with the mica in
contact with the conductor, steel wire armoured (SWA) or steel wire braided (SWB),
PVC oversheathed. Cable construction shall be to IEC 60502 and IEC 60331 or BS
6387. Oversheath colour shall be orange.

This cable type shall be used for supplying emergency lighting luminaires and for other
vital circuits in the Plant and buildings supplied from the AC and DC uninterruptible
power supply systems.

The construction of armoured multi-core low voltage fire resistant cables shall be as
follows:

Standards : IEC 60502, IEC 60331 and BS 6387 Category
B

Voltage : 0.6/1 kv

Conductor : Plain annealed high conductivity copper

stranded to IEC 60228 Class 2 (circular up to
16 mm? and shaped stranded for 25 mm? and
above).

Insulation : Extruded cross-linked polyethylene (XLPE) to
BS 5469.

ES-70.02.21 RevO0 Electrical Cable Spec
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Doc. No.

Fire resistant barrier

Core identification
Phase conductors

Neutral conductor

Protective conductor
(where specified)

Layer of mica-glass tape applied helically with
the mica in contact with the conductor. Cable
must withstand a temperature of 750 °C for 3
hours (IEC 60331 or BS 6387 Category B test
method).

Red, yellow, blue for cables with or without
neutral conductor.
Black.

Green with yellow stripe

The required number of cores shall be laid up with non-hygroscopic fillers in round
shape and a suitable tape may be applied helically over the cabled cores.

Inner sheath (bedding)

Armour

Oversheath

Oversheath Colour

6.1.2.5 Grounding Cables

Standard
Voltage

Conductor

Insulation

Insulation Colour

Extruded layer of flame retardant black PVC
compound with oxygen index not less than 30,
temperature index not less than 300 °C.

Single layer of galvanized round steel wires.

Flame retardant PVC complying with ST2 of
IEC 60502.

Orange.

BS 6004.
450/750V.

Plain annealed high conductivity stranded
copper complying with IEC 60228 Class 2.

Extruded polyvinyl chloride (PVC).

Green with yellow stripe.

ES-70.02.21 RevO0 Electrical Cable Spec
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7.1

7.2

CABLE MARKING, DRUMMING AND PACKING

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.

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.

ES-70.02.21 RevO0 Electrical Cable Spec
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7.3

8.1

8.2

8.3

8.3.1

8.3.1.1

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 1SO 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

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

ES-70.02.21 RevO0 Electrical Cable Spec
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8.3.1.2

8.3.1.3

8.3.1.4

9.1

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

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.

Type Tests

Electrical, for medium voltage cables as per Table 5 of IEC 60502.
Non-electrical, as per Table 6 of IEC 60502 including flame retardant tests to IEC
60332 Part 3 Category A (or BS 4066 Part 3 Category A).

DOCUMENTATION

Documentation Required With Vendor’s Bid

The following documents shall be supplied with the VVendor’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.

ES-70.02.21 RevO0 Electrical Cable Spec
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1.0 SCOPE AND PHILOSOPHY

This specification covers the minimum requirements for the Design and
Engineering of the Fire and Gas Detection and Protection Systems on the PTT.

This specification does not cover the existing Fire and Gas Detection.

The aim of the fire protection policy is to minimise loss of life or serious
injury, contain and prevent the spread of a fire, extinguish it in the early
stages if advisable, and possible, and thus to minimise the damage and
financial loss caused by an incident.

To achieve these aims the following design guidelines shall be followed and
equipment supplied: -

(a) The plant layout shall be such that an incident in one area shall not
spread to an adjacent area due to the proximity of one to another.
(b) Inventory isolation valves shall be incorporated into the process design

to limit the volume of material released in the event of a fire and
suitable de-pressurization facilities shall be designed into the plant.

(c) Any gas leak or outbreak of fire shall be suitably alarmed automatically
to the appropriate personnel and facilities shall be available for site
operatives to initiate a manual alarm from any location on the plant.

(d) Adequate fixed and portable fire fighting facilities shall be available.

(e) Adequate training in the use of fire fighting equipment shall be given to
the site operations personnel and also to safety and safety-related
personnel.

The fire fighting systems on site and the required firewater quantities shall be
designed on the basis of only one significant fire scenario occurring at any
one time on the existing plant or the new works.

2.0  APPLICABLE SPECIFICATIONS AND STANDARDS

In addition to this Engineering Standards, the following NFPA codes (latest
edition as at the Detailed Design Phase) are to be followed in the design and
layout of this project:

NFPA 10 Standard for Portable Fire Extinguishers

NFPA 11 Standard for Low Expansion Foam Systems

NFPA 11A  Standard for Medium and High Expansion Foam Systems
NFPA 12 Carbon Dioxide Extinguishing Systems

NFPA 14 Standard for Standpipe and Hose Systems

NFPA 15 Standard for Water Spray Fixed Systems

NFPA 20 Standard for the Installation of Centrifugal Fire Pumps

ES-90 03 RevO1 Fire and Gas Detection and Protection Specification
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NFPA 24 Standard for the Installation of Private Fire Service Mains and
their Appurtenances

NFPA 30 Flammable and Combustible Liquids Code

NFPA 59A  Standard for the Production, Storage and Handling of Liquid
Natural Gas (LNG)

NFPA 72 National Fire Alarm Code.

NFPA 2001 Standard on Clean Agent Extinguishing Systems

3.0 FIRE AND GAS DETECTION AND ALARMS
3.1 General

For process unit area, three separate systems shall be designed and installed
as follows:

e deluge valve and water spray control system

e gas detection and alarm system

o fire alarm system, including smoke detection, flame detection, heat
detection, manual call points and CO:2 system.

For details of the instrumentation and control systems in the LPG/NGL storage
area, including instrumentation and control of F&G in this area, refer to the
Instrument and Control Philosophy document.

Each system shall be supplied with its own 24 VDC UPS.

Each system and equipment in the system shall be certified by UL listed and
FM approved.

The fire and gas detectors shall use digital addressing techniques.

The main fire and gas panels shall be located in the control room or integrate
into existing system. Common alarms shall be relayed to the central control
room. Repeat signals shall also be transmitted to the site fire station.

The site shall be equipped with manual call points on site and in buildings,
smoke and heat detectors in buildings, flame detectors, pneumatic heat
detection for all vessels equipped with water deluge systems and combustible
gas detectors located in process areas at possible gas leakage points, or
where a build-up of gas could occur, and at air inlet points to all buildings.

Package equipment fitted with manufacturers fire protection gas flooding
devices shall be fitted by the vendor with the manufacturers standard
flame/heat/gas detection devices linked to the automatic gas discharge
circuits. This will protect the manufacturers guarantee for the equipment.

Alarms on site shall consist of local and site-wide gas sirens, general site
alarm and evacuation devices. In buildings the alarm system shall utilise bells.

ES-90 03 RevO1 Fire and Gas Detection and Protection Specification
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3.2

3.3
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The initiation of any detector shall sound alarms and alert the site fire or gas
panel. The operation of any fixed gas flooding fire fighting system or water
deluge system shall be on the operation of two voted signals only or by
manual operation, either locally or remotely from the Control Room.

Manual Call Points

Manual call points shall be of the break-glass, normally closed auto-release
type. They shall all be addressable, i.e. fitted with an electronic code and
wired in loops such that any alarm indication shall be identified to the fire
alarm panel as a specific location.

Call points shall be installed along all plant roads at intervals not exceeding
100 metres and with a minimum of one per road. In addition they shall be
located at each exit from, and along corridors in, all buildings on site including
the new central control building, compressor shelter, Generator shelter and
sub-stations.

Call points shall be so located that they stand out against the background and
be clearly recognisable from a distance; they shall be coloured Red to DIN
standard RAL 3000 or equivalent. Sign plate, similar to existing one, shall be
provided for each manual call points.

The complete housing of manual call points installed in the open air shall be
constructed in accordance with the requirements for the classified area it is
located in and be corrosion resistant and weather-proof and canopy shall also
be provided. In safe buildings the units can be of the non-flameproof standard
design. Manual call points installed in hazardous areas shall be explosion
proof type, flame proof or intrinsically safe, with min IP65 and canopy.

Smoke Detection

Smoke detectors shall be installed in all buildings. In the new central building
this shall include the corridors, Generator control room, main control room,
battery room, instrument/equipment rack room, in floor voids under the
central control room and instrument/equipment room, and in sub-stations.
Smoke detectors installed in battery rooms shall be of the explosion-proof
type. Beam type smoke detectors shall be located in the Central Control
Building switchgear room and the cable basement area. No detection is
required in the carbon dioxide cylinder storage area.

Smoke detectors shall use digital addressing techniques, not analogue.
The operation of any single smoke alarm shall sound the building alarm bells

and alert the building fire panel and thus the main control room fire alarm
panel. Where the smoke detection signals are used to discharge the fixed gas
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extinguishing (carbon dioxide) systems then voted (two out of two or more)
smoke signals shall be required for the executive action.

Indication label for locating the smoke detector shall be provided for all smoke
detector.

3.4 Heat Detection

Water deluge systems serving LPG spheres and the NGL tank do not require
heat detection to be fitted. All other equipment, vessels and pumps, fitted
with fixed water deluge systems shall be fitted with twin heat detection
devices. These detectors shall be pneumatic detection heads on air-filled
distribution pipework. The loss of air pressure from the pipework, due to a
heat sensitive bulb breaking, causes the water deluge valves to open.

In the Central Control Building, the Mess/Dining room and any (future) kitchen
area, point type heat detectors shall be installed.

3.5 Flame Detection

Flame detectors shall be installed in the fire water pump house, the Gas
Turbine Generator building, the sales gas compressor shelter and in the
emergency generator house. There may also be flame detectors associated
with the gas turbines which will be part of the vendors supply.

3.6 Gas Detection

Hydrocarbon gas detectors shall be located on site at potential leak points and
under any roof or in enclosed or semi-enclosed areas where a gas
accumulation could build up. Gas detectors shall be fitted at the following:

e at air inlet to each compressor

e at the combustion air inlet to each engine, gas turbine and fired equipment

e at the air inlets to all HVYAC systems including the three HVAC systems in
the new central control building

e at the ventilation exhaust from each enclosed or semi-enclosed ventilated
area

Any analyzer house on site shall be fitted with a suitable gas detector and the
associated alarms.

At the inlets to all buildings HVAC or ventilation systems gas detectors shall
be located in groups of three and wired on a two out of three basis for alarm
purposes. The operation of two detectors in one inlet shall put the HVAC
system into re-circulation mode and shut inlet dampers, if applicable, or shut
down the systems and close the inlet dampers completely if re-circulation
facilities are not available.

In general the gas detectors shall be of the point type infrared/open path type
and shall be housed in flameproof enclosures. They shall be set to alarm at

ES-90_03 RevO1 Fire and Gas Detection and Protection Specification 15/ 89

37/91



FIRE AND GAS DETECTION ‘ ES-90.03

AND PROTECTION

PAGE: 6 OF 15

SPECIFICATION PTT PUBLIC CO., LTD REV: 01

ENGINEERING STANDARD
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15% of the gas LEL (lower explosion limit). They shall initiate a local audible
and visual alarm in addition to reporting to the main F&G panel.

Gas detectors shall be located within 1.5 meters of likely leak points (e.g.
around seals and sample points) and shall be shielded from the ingress of dirt,
sand and water.

It shall be possible for the gas detectors to be single-man calibrated from the
field location.

Gas Detector which is in unaccessible location shall be install tube and
accessory equipment for remote calibration.

Alarm System

The site shall have a suitable number of site alert/evacuation alarms that are
manually initiated from the control room. They shall be capable of being heard
at all locations on site with a sound level of at least 5 dB above the expected
background noise level.

A separate manually initiated site gas alarm, with a different tone to the
alert/evacuation site alarm, shall also be installed to indicate site personnel
evacuation and the requirement for breathing sets to be worn by essential
staff on site dealing with the incident.

At gas detector locations a local audible alarm and a blue flashing beacon
shall be located in a position where it will be easily heard/seen by personnel in
the affected area, e.g. on building roofs or walls.

All buildings shall be fitted with alarm bells. All rooms in the building shall be
within the range of the bells and the number of bells selected accordingly.
Where building HVAC systems are fitted with gas detection a visual and
audible alarm shall be located both inside and outside the building.

In areas of high ambient noise level the audible alarm shall be set at 5 dB
above the local plant noise level and shall have parallel visual alarm lamps in
operation.

All carbon dioxide gas flooding systems in normally occupied areas shall be
provided with a pre-discharge timer and alarm and suitable lamp clusters to
indicate the system mode at all entry points to the protected area.

The main F&G annunciator panel shall have an audible alarm which sounds on
the receipt of any fire or gas signal or manual call point alarm. This sounder,
buzzer for example, shall be able to be silenced but shall resound on the
receipt of a further alarm signal.

A printer shall be installed to provide a log recording each alarm.
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4.0

4.1
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All alarms are to be the same type and tone as those fitted on the existing
adjacent plots on site to ensure no confusion during and alarm situation.

F&G Control Panel

The main F&G control panel shall be located in the control room with common
alarms relayed to the central control room or integrate into existing system.
The new F&G control panel shall be equipped with the following: -

. Common alarm signal indication from all other building local panels.

. Alarms from all field detector and call point locations.

. Facilities to close inlet dampers and shut HVAC systems down on
detection of gas in the air inlet duct.

. Facilities to operate the field manually initiated alarm sounders.

. Facilities to manually initiate any of the field water deluge systems and
the fixed foam deluge systems.

. Visual display annunciator and DCS graphic screen indicating the

status or all detectors in alarm and the status of any operating gas or
water or foam extinguishing system.

. A panel alert buzzer to signal the control room operator to an incoming
alarm.

Each of the buildings other than the central control building e.g. sub-stations,
shall have its own stand alone panel to display local building alarms and
report the alarms or fault conditions to the main F&G panel.

All fire and gas detection control equipment shall be DC powered from a
dedicated UPS system (with back-up time in accordance with ES-70.01). The
system shall check the initiator wiring continuously for continuity and short
circuit and shall operate a system fault alarm in case of failure i.e. self-
diagnostics for all equipment and wiring in the systems shall be provided.

FIRE PROTECTION

General

The fire protection shall consist of:

o fire water cover from hydrants and monitors located on and round the
process and storage plots

e hose reels in non-electrical buildings

o fixed deluge to some of the process vessels and pumps

e carbon dioxide gas flooding to selected rooms and package rotating
equipment. (if any)
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The above fixed systems will be supported by hose boxes and equipment on
site and portable extinguishers located throughout the plant and buildings in
accordance with the requirements of the NFPA code.

The existing fire station will be retained and not be modified as part of this
Project.

Each system and sub-equipment in the system shall be certified by UL listed
and FM approved, wherever applicable.

Fire protection equipment including their sub equipment/auxiliary, including
isolation valve shall be identified by tag number.

The equipment’s tag number shall be clearly shown in fire protection layout
and in actual equipment itself.

Firewater Supply

The fire water to process unit area shall be taken from the existing firewater
distribution system via at least two tie-ins to the existing fire main.

Fire Main Reticulation

The reticulation shall surround every process plot or tank or sphere storage
area with branch lines where necessary to provide adequate fire water cover
to the process plant and storage facilities. No section of the fire main
reticulation shall be smaller than 8" and branch pipes, that shall feed no more
than two outlets, shall be no smaller than 6".

Block valves shall be provided such that no more than 300 meters of line
containing hydrants, monitors, deluge systems or hose reels are lost due to
any line failure. The isolation block valves shall also ensure that during any
line failure the reticulation still feeds three of the four sides of every process
area and every bunded area around tankage. Valves shall be located so that
no more than six (6) water outlets are located between isolation valves. The
isolation block valve shall be underground , flange type triple offset butterfly
valve with post indicator device.

The available water pressure at the tie-in points shall be investigated at the
detailed design stage of the project to ensure that a pressure of 8 barg is
available at the most remote outlet location on the new plant. A calculation
showing that at the extremities of the reticulation system installed under
Project, the required pressure is available under all operating conditions
(including a fire system operating with any one section of pipework out of
service) shall be prepared by CONTRACTOR and submitted to PTT for review
and comment.

38
40

89
91



FIRE AND GAS DETECTION ‘ ES-90.03

AND PROTECTION PAGE: 9 OF 15

SPECIFICATION PTT PUBLIC CO., LTD REV: 01
ENGINEERING STANDARD

The firemain design shall ensure that at the largest firewater flow requirement
the velocity in any one section of the new lines does not exceed 3.5 m/sec.

4.4 Hydrants

The water hydrant design shall be a 6" riser with 6" ANSI #150 RF inlet
flange, wet barrel type equipped with two (2) 2 1/2" (65 mm) valves NH
thread couplings and a 4" NH valved pumper connection. All three outlets are
to be fitted with a cap and retaining chain.

The firemain shall have hydrants located round process units, LPG/NGL
storage areas and any loading areas at approximately 60 metres intervals. In
other storage areas, off-sites, office, workshops and other administration
areas the spacing shall be at approximately 80 metres.

The hydrants shall be fed from the firemain and be fed by spur lines with an
underground valve and post indicator device.

Hydrants shall be readily accessible from roads and be located in such a way
that they cannot be damaged by road traffic. They shall be located between
1.0 and 1.5 m. from the edge of roads and at least 10 m. from buildings or
structures.

4.5 Monitors

Each monitor shall be an auto-oscillating unit on a 4" riser with a deluge valve
on the inlet feed line.
The deluge valve shall be ball valve, pneumatic-operate.

It shall be operable both locally at the valve and remotely from the main fire
and gas panel in the appropriate control room.

In addition the riser shall be fitted with a normally locked open inlet block
valve.
Full remote directional control is not required.

The manual elevation setting shall be via a handle with a locking mechanism
to enable the monitor to be locked in position for unattended operation. The
elevation angle shall be from about + 75° to - 30°.

The monitor nozzles shall have a flow capability of about 1800 I/min at a
nozzle inlet pressure of 7 barg and be a combination straight jet/fog design
with a throw of approximately 50 m. when set on the jet setting.

Monitors shall be located in areas of major fire hazard and where speed of
action is imperative to provide vessel surface cooling and fire intensity
control. Typical equipment that would benefit from monitor cover are process
towers, large compressors, loading facilities, vessels with a large inventory of
volatile flammable liquids and storage tank areas.
ES-90 03 RevO1 Fire and Gas Detection and Protection Specification 39/89
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As a guide in hazardous areas the monitor spacing may be at 50 m. and in
low hazard areas at 80 - 100 m. When located adjacent to roads the monitors
shall be 1.0 to 1.5 m. from the road edge and at least 10 m. from road
crossings.

Fire ring main and Monitor shall be provided at flare riser area.
4.6 Hose Reels

Wall mounted swinging arm recessed hose reels shall be located on the first
(ground) and any second floor of all non-electrical buildings that cannot be
protected with outside hydrant systems. The hose shall be 19 mm diameter
30 metres long and fitted with a fog nozzle. The reels shall be automatic in
operation when approximately 1.5 to 2 metres of hose has been pulled from
the reel.

The reel shall be located in an enclosure cabinet and fitted with an inlet
isolation butterfly valve. Water supply shall be from the firemain itself and if
considered necessary, for safety reasons, a pressure reducing orifice plate
shall be fitted in the feed line to each reel.

4.7 Deluge Systems

Fixed water deluge systems shall be installed to protect each of the following
equipment items:

compressor units

inlet (feed gas) separator

flare blowdown drum

tower including ( but not limit to) all AGRU towers

any other process vessel that holds over 10 cubic meters of flammable
product and that cannot be adequately protected using the fixed water
monitors.

The water application rates for the above are 6 I/min/m? for insulated vessels
and towers, and compressors and 10.2 I/min/m? for un-insulated vessels and
towers.

For each tower, the skirt and the lower section of the column up to the top
section of column shall be covered by deluge system.

Deluge valves shall be pneumatically operated ball valve and shall be located
outside process plots and vessel dikes or spill containment areas and be
accessible in case of fire. Within hazardous areas the electrical supply to
deluge valves shall be via flameproof cables which provide a minimum
operation time of 10 minutes under fire conditions. There shall be a second
identical deluge valve feeding each spray network so that at least one is
accessible in a fire situation,see detailed in attachment1.

ES-90 03 RevO1 Fire and Gas Detection and Protection Specification 40/ 89
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The pipework downstream of the strainer in the firewater supply to each
deluge system shall be galvanised CS.

4.8 Fixed Carbon Dioxide System

Automatic total flooding carbon dioxide extinguishing systems shall be
provided for rooms in the buildings and the gas turbine enclosures. These
systems shall be provided for the following: -

(a) The turbine enclosures, (by the gas turbine vendors as part of the
standard supply).

The gas systems consist of a bank of carbon dioxide cylinders with a
discharge manifold and appropriate solenoid operating valves. A second bank
comprising 100% spare gas shall be piped to the discharge manifold for a
follow up attack on the fire, should this be necessary.

Operation of each gas system is automatic from voted (confirmed) smoke
detection signals. Detection of smoke shall initiate a pre-discharge timer plus
pre-discharge audible and visible alarms, followed by gas discharge and
discharge alarm signals. In addition it shall be possible to manually discharge
the gas by operation of a push button in the risk area, from the gas control
panel or mechanically at the cylinder manifold location. Each discharge shall
sound the pre-discharge alarm and run the pre-discharge timer. The pre-
discharge timer shall be adjustable in the range O to 60 seconds.

For CO2 in building, during discharging, additional alarm bell activated by CO2
that flow in the pipe line shall be provided for each room.

A carbon dioxide control panel shall be located in all buildings with gas
protection systems fitted and this panel shall shut down any ventilation or
HVAC systems and close air dampers prior to gas discharge.

In the event of an alarm from one smoke detector, there shall be a pre-alarm
warning, dampers shall close, ventilation fans shall switch off and the 30
second delay timer shall initiate. After 30 seconds, alarm horns shall sound
and visual beacons shall flash in high noise areas.

Outside all access ways to a carbon dioxide protected area a cluster of lamps
shall be located in a prominent position to show the system status. These
status levels shall be: -

System on automatic.

System on pre-discharge alarm
System discharged

System locked out.

ES-90_03 RevO1 Fire and Gas Detection and Protection Specification 41/389
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Each risk shall have a separate system which shall cover both the room and
any under floor void or ceiling void. For this reason the walls between
separate gas protected areas must be taken to the floor and roof level and
sealed and not just the top of the false floor or underside of the suspended
ceiling.

Suitable air evacuation fans shall be installed, or HVAC/ventilation extract to
atmosphere fans must be able to be run, to allow the carbon dioxide to be

fully evacuated after discharge and before re-entry to the risk areas.

Each system and equipment in the system shall be certified by UL listed,
wherever applicable.

Discharge indicators shall be provided for all CO2 cylinders.

Pressure switch, pressure relieve valve and CO2 manifold emergency
discharge line shall also be provided at manifold.

CO2 charging adapter shall be provided.

For gas turbine application, another set (100% of one bank) of fully-filled CO2
cylinders shall also be provided as warehouse spare.

4.9 Low Expansion Foam System

With reference to Section 2.2 of the Firefighting Design Basis and Process
Description PD-10-13240-3514-01, the low expansion foam to the new NGL
tank 3505D04 shall be supplied from a new foam skid unit similar to
714DO01, the foam system that feeds the existing NGL tank 3305D0O7. The
new NGL tank 3505D04 shall be fitted with a foam top pourer/generator
system. The tank shall be fitted with three top pourers.

The foam skid shall consist of a bladder tank of foam concentrate fitted with
a suitably sized foam ratio controller. The preliminary size of the bladder tank
- to be confirmed by CONTRACTOR based on the code requirements and the
tank to be protected — is 2.27 m® (600 US gallon).

The water inlet line shall be fitted with a pneumatically operated local/remote
isolation valve, inlet strainer and manual isolation valve (locked open). The
discharge line shall be fitted with a non-return valve and shall have a feed line
to the tank pourers, fitted with a local/remote isolation valve. Single hydrant
valves located close to the tank bund and by hose cabinets shall also be
supplied from this system.

A cross-connection between the discharges of the new and existing foam
systems, with a manual isolation valve, shall enable foam to be supplied to
either tank from either foam system.

ES-90_03 RevO1 Fire and Gas Detection and Protection Specification 42789
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There shall also be facilities, located at a safe location close to a road and fire
hydrant, to pump foam solution into the system from fire vehicles.

4.10 High Expansion Foam System

With reference to Section 2.3 of the Firefighting Design Basis and Process
Description PD-10-13240-3514-01, high expansion foam shall be supplied to
the following areas:

e the new LPG surface water collection basin 3521Y03 (serving the new
LPG tanks 3505D01/2/3)
e the new NGL tank bunded area (serving 3505D04)

The high expansion foam shall be supplied to these areas from a new foam
skid unit similar to 714D02, the foam system that feeds the existing LPG
collection basin and the NGL tank diked areas.

The new foam system shall feed high expansion foam, providing full area
cover to the risks at a depth of 0.6 meters within 3 minutes. The foam skid
shall consist of a bladder tank of foam concentrate fitted with a suitably sized
foam ratio controller. The preliminary size of the bladder tank - to be
confirmed by CONTRACTOR based on the code requirements and the areas to
be protected — is 2.65 m® (700 US gallon).

The water inlet line shall be fitted with a pneumatically operated local/remote
isolation valve, inlet strainer and manual isolation valve (locked open). The
discharge line shall be fitted with a non-return valve and shall have a feed line
to each risk area with each line fitted with a pneumatically operated local/
remote isolation valve.

A cross-connection between the discharges of the new and existing foam
systems, with a manual isolation valve, shall enable foam to be supplied to
each risk area from either foam system.

There shall also be facilities, located at a safe location close to a road and fire
hydrant, to pump foam solution into the system from fire vehicles.

Fixed high expansion foam air aspirating generators, located around the
perimeter of protected the areas, shall discharge the foam.

4.11 Hose Boxes

Hose boxes (cabinets) shall be located adjacent to each hydrant on site and at
the NGL tank storage dike area. They shall be manufactured of steel and be of
the self standing type, coloured red, and have air vents in the side panels and
lockable doors with a key in a glass fronted box located on the side of the

ES-90_03 RevO1 Fire and Gas Detection and Protection Specification 43789
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cabinet itself. Designed to stand on legs the base shall have a suitable drain
hole at its lowest point.

The contents of each cabinet shall be: -

o 2 off 30 meter lengths of 65mm hose with 65 mm NH couplings

o 2 off 30 meter lengths of 38mm hose with 65 mm NH couplings

e 3 off adjustable nozzles with inlet NH coupling ( size 1 %2 2off,size 2 %
10ff)

e 2 off universal coupling spanners

e 2 off 38mm EA adaptors

fire hoses shall be of three-layer type , first layer shall be synthetic (nitrile)

rubber hose, second layer shall be jacket which made from woven fiber ,third

(outside) layer shall be synthetic (nitrile) rubber cover. It shall be red in color

and manufactured by Flexline.

Nozzles shall furnished with shut off capability.
Nozzles shall be of easy adjustable type during flowing condition as follow:
-Step-less pattern adjustable (fog/straight)
-Flow rate adjustable
Nozzles size 1 %" shall furnished with gun-style handle and shut off lever. It
shall be Elkhart Model SFL-OG 1.5 Select O Flow.
Nozzles size 2 %" shall furnished with two handles. It shall be Elkhart Model
CSW Elk O Lite.

4.12 Portable and Mobile Extinguishers

Dry chemical hand held fire extinguishers shall be located strategically
throughout the plant to meet the following criteria:-

e In the process areas one (1) for every 400 m? with an additional one at
every elevated floor level.

e In tankage areas two (2) at every valve or pumping station.

e In buildings one (1) for every floor or one (1) for every 300 m? .

The hand extinguishers shall have a capacity of 9 kg and be filled with an
ABC powder.

Additionally 50 kg ABC dry powder extinguisher trolleys shall be located at
pump rows, in compressor houses, at loading stations and hydrocarbon
storage tanks.

6 kg carbon dioxide extinguishers shall be located in the central control
building, all sub-stations, the sales gas compressor building, the gas turbine
generator building, the sales office and any other building on site.

In the process areas, every 2,500 m? one (1) mobile foam unit are to be
supplied for location on the process areas. They shall be wheeled units
ES-90 03 RevO1 Fire and Gas Detection and Protection Specification 44789
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containing 120 litres of foam concentrate and carry a length of suction hose,
a fitted foam inductor, a length of delivery hose, a low expansion branch pipe
and a medium expansion branch pipe mounted on suitable racks.

Portable and mobile extinguishers shall each be supplied with a protective
PVC cover.
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1.0

2.0

GENERAL

The standard covers the minimum technical requirements for the engineering, design and
installation for Fire Alarm System and its accessories for using in the Gas Separation Plant.
The Fire Alarm System shall conform to the specified standards / codes and the

requirements defined below.

This Specification shall be read and used in conjunction with ES-90.03, “Fire and Gas
Detection and Protection”

ASSOCIATED CODES AND STANDARDS

The listed Specification, Codes and Standards below shall form an integral part of the
requirements of this Specification. The latest Edition or/ Revision or/ Issue date of these

Codes and Standards shall be used if it is not specified.

Standard No.
AS
AS 3013

BS
BS 6387

IEC
IEC 60331
IEC 60529

NEPA
NFPA 12

NFPA72

DEP

DEP 32.30.20.11GEN
DEP 62.10.08.11GEN
ES

ES-60.05

ES-70.01

ES-90.03

ES-99.00

Standard Title Revision

Electrical installations—Classification of the fire
and mechanical performance of wiring system
elements

Test method for resistance to fire of cables
required to maintain circuit integrity under fire
conditions

Tests for Electric Cables under Fire Conditions

Degrees of Protection Provided by Enclosures
(IP Code)

Standard on Carbon Dioxide Extinguishing
Systems

National Fire Alarm Code

Fire, Gas and Smoke Detection Systems

Inspection and functional testing of instruments

Distributed Control System (DCS) Specification
Electrical and Telecommunication Standard
Fire and Gas Detection and Protection

Basis Engineering Design Data (BEDD)

PTT Public Company Limited.
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3.0

4.0

4.1

BASIC REQUIREMENT

The fire alarm equipment and materials shall be certified by Underwriters Laboratories
Incorporated, or other approved agency, and carry the associated approval mark.

Fire alarm equipment and devices used in hazardous areas shall be certified by an
authorized organization.

Enclosure classification for all related fire alarm system components shall be NEMA 4 or IP
65 as a minimum.

The Fire Alarm System shall be designed and installed as specified herein and shall be
connected to the Plant Fire and Gas System (FGS) and/or integrated to the existing Fire
Alarm System, as applicable.

The planning, design and installation of the Fire Alarm System shall comply with National
Fire Protection Association (NFPA) or equivalent codes and standards of the origin country
of particular device/equipment, and subject to PTT’s approval.

TECHNICAL SPECIFICATION

The Fire Alarm System shall be designed as a multiplex type system.
Multiplex type Fire Alarm Systems shall consist of following equipment:

- Master Fire Alarm Control Panel

- Slave Fire Alarm Control Panel

- Fire Alarm Annunciator Panel

- Motor Siren

- Local Alarm Bell

- Manual Alarm Call Point

- Smoke and Heat detectors

- Emergency Telephone System

- Speaker and Amplifier

- Beacons / Strobes
Master Fire Alarm Control Panel

4.1.1 The master fire alarm control panel, located in the central control room (CCR),
shall supervise the entire plant in all areas, including non-process, process
and utility areas and annunciate fire alarms, fault alarms and status of
detectors, including the firefighting or fire suppression system and CO2
Extinguishing system, Deluge valve system. The alarms shall be connected to

the Plant Distributed Control System (DCS) for recording of alarm history.

4.1.2 The master fire alarm control panel shall be fed by two independent and

reliable UPS power supplies. The status of each of the power supplies shall

PTT Public Company Limited.
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4.1.3

414

4.1.5

4.1.6

be displayed at the panel.

The master fire alarm control panel shall be multiplex type, zoned and non-

coded fire alarm system.

The panel shall include hardware and software which shall be certified by UL,

or equivalent, subject to PTT’s approval.

Where shown on the plans, a master fire alarm control panel shall be provided
designed as an expandable, modular construction with solid state,
microprocessor based electronics. All visual indicators shall be high contrast,
LED type, or LCD display, providing the adequate descriptive information for

each zone.

The master fire control panel shall contain the following features as standard:

a.

L T o 5

Number of zones as indicated on the plans. Each zone in this panel shall
include one (1) red LED for ALARM and one (1) Yellow LED for TROUBLE
(descriptive LCD type displays are acceptable)

One (1) spare zone for each group of five (5) active zones.

Adequate number of alarms to cover all devices on each multiplex appliance
circuits with 25% spares available capacity on each circuit.

Supervised annunciator circuits, where required.
Expansion connections to remote stations.
Ground fault detection circuit.

Battery charger and backup batteries, lead calcium type. The backup time
of batteries shall be sufficient for 24 hours plus 15 minutes continuous
operation of alarm annunciation appliances connected.

Resident non-volatile memory of the operating system software.
Manual evacuation switch (drill)

Manual activation switch per zone.

Manual activation switch for each individual sensor/detector.
One red LED for system common ALARM.

. One yellow LED for SUPERVISORY service for water sprinkler facilities

located in the building areas.

One yellow LED for system TROUBLE alarm.
Green LED for system "POWER-ON" status.
Alarm acknowledge switch.

Supervisory acknowledge switch for water sprinkled facilities located in the
building areas.

PTT Public Company Limited.
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r. Trouble acknowledge switch.
s. Alarm silence switch.

t. System reset switch.

u. LED test switch.

4.2 Slave Fire Alarm Control Panel

4.3

42.1

4.2.2

4.2.3

A slave fire alarm control panel, having a duplicate annunciator function of master
fire alarm control panel shall be installed in the central fire station.

The slave fire alarm control panel shall have redundant communication capability to
interface with the master fire alarm control panel.

The panel shall be supplied complete with a standby battery backup system and
charger. The backup time of batteries shall be sufficient for 24 hours plus 15 minutes
continuous operation of alarm annunciation appliances connected.

Fire Alarm Annunciator Panel

43.1

4.3.2

4.3.3

434

4.3.5

4.3.6

4.3.7

4.3.8

The fire alarm annunciator panel shall, via visual indication (Mimic type) or LCD
display/Large screen, to provide immediate recognition of where any fire alarm has
been initiated from either automatic detectors or manual alarm call points.

Any fire alarm shall initiate a flashing lamp together with the audible alarm. The
audible alarm shall be silenced by an “Alarm silence” button. Similarly, the flashing
lamp shall be changed to steady lamp by an “acknowledge” button. A “Lamp test”
button shall also be provided to check all lamp displays.

Non-Fail safe philosophy shall be applied so that alarm circuits, detectors and fire
alarm manual call point are continuously monitored for healthy conditions. A non-
healthy condition shall raise an alarm indication different in characteristic from an -
actual fire alarm.

The annunciators shall be aluminum anodized, enamel finish and shall provide one
red alarm LED and one amber trouble LED per initiation device circuit.

The annunciator shall communicate with the master fire alarm control panel via serial
link or industrial standard protocol. The operating power shall be 24vDC and fused
at the control panel.

All wiring between the annunciator panel and the master fire alarm control panel shall
be provided with open and short circuit detection.

The serial annunciator shall provide:

a. Control push-button switches for alarm silence, trouble silence, system reset
and manual evacuation, duplicating the control panel switches. A key
"enable" switch shall be provided to activate or deactivate the control and
push-button switches

b. System trouble LED
c. Poweron LED
d. 4 programmable control switches for other functions

To accommodate and facilitate the job site changes, the control switches shall have
the capability of being reprogrammed on site to provide additional or nonstandard

PTT Public Company Limited.
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4.4

4.5

4.6

4.7

operations and functions.

Motor Siren

4.4.1 A motor siren shall be provided as the main fire alarm. It shall be outdoor type with
the appropriated certification suitable for the location in which it shall be utilized.

4.4.2 The drive signal to actuate the motor siren shall be fed from the master fire alarm
control panel located in CCR.

4.4.3 The alarm sound level shall be equivalent to the background noise sound level plus
15 dB at any given location within the plant. However, the alarm sound level shall
have a sound level of not less than 75 dB or more than 110 dB within manned areas.

Local Alarm Bell

45.1 Local alarm bells shall be 6” size, red color and operate on the 24 VDC circuit
provided by the master fire alarm control panel.

4.5.2 The alarm bell shall be suitable for surface, flush or semi-flush mounted, wherever
possible, complete with manufacturer supplied back boxes and flush trim plates.

4.5.3 Local alarm bells shall be provided throughout a given building so as to be audible in
any building location and shall be activated simultaneously when fire is detected
within that particular building.

Manual Alarm Call Points

4.6.1 Manual alarm call (MAC) points shall be of the break-glass type, red color (RAL 3000
or equivalent).

4.6.2 MAC shall be continuously monitored for wiring open and short circuit detection (End
of Line Monitoring).

4.6.3 MAC shall be located within 1.5 meters at each exit and along corridors in all
buildings on site. The elevation of any MAC shall be 1.4 meters above grade. MAC
shall be constructed in accordance with requirements for the classified hazardous
area. 316 SS is acceptable for use within high corrosion areas and sun shades shall
also be provided.

4.6.4 MAC shall have an electrical rating of 24 VDC, 50 mA, as a minimum, and have
facilities for at least two 1/2" NPTF cable entries.

4.6.5 MAC shall have facilities for the installation of series and end of line monitoring
components.

4.6.6 Multiplex type MAC’s shall be of the lift flap press button latching type with a key to
release.

Smoke and Heat Detectors

4.7.1 Automatic smoke detector shall be of the photoelectric type.

4.7.2 Heat detectors shall be selected on the basis of the performance characteristics of
the detector and an analysis of the potential hazard, including the burning
characteristics of the fuel, the fire growth rate, the environment, the ambient
conditions, and the capabilities of the extinguishing media and equipment.

4.7.3 The detectors shall obtain their operating power from supervised detection circuit of

PTT Public Company Limited.
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4.8

4.9

4.7.4

4.7.5
4.7.6
4.7.7
4.7.8

the master fire alarm control panel. The operating voltage shall be 24 VDC.

The detector shall have a flashing status LED for visual indication. When the detector
is actuated, the flashing LED shall latch on a steady and at full brilliance.

The detector head shall be easily disassembled to facilitate cleaning.
The detector shall be installed in any fire potential areas.
Detectors located in battery rooms shall be of the explosion proof type.

The detector spacing shall be in accordance with local fire protection standards.
Closer spacing shall be applied wherever the characteristics of the protected hazard
would impair the effectiveness of detection.

Emergency Telephone System

4.8.1

4.8.2

4.8.3

48.4

4.8.5

4.8.6

4.8.7

4.8.8

The Emergency Telephone System is a system that shall provide public
announcements in the case of emergency, operated by trained operators in CCR or
personnel in the plant areas including building areas.

Emergency voice and messages shall be distributed via the Emergency Telephone
System by telephone handsets.

The Emergency Telephone System shall be provided with secure and reliable
communications to the fire alarm system.

The Emergency Telephone System shall be capable of the reproduction of
prerecorded, synthesized, or live (e.g., microphone, telephone handset, and radio)
messages with voice intelligibility.

The Emergency Telephone System shall be capable of providing annunciation and
control for local and remote telephone handsets. It shall include a built in display and
keypad that provide an indication of phone activation as well as corresponding
trouble conditions.

Emergency Telephones shall be located at various locations around the plant area
and building as required and located during the detailed engineering phase.

Emergency Telephones shall be suitable for the area classification and plant
environmental conditions.

Design requirements for Emergency Telephone System shall be in accordance with
reference standard ES-70.01 Electrical and Telecommunication Standard.

Speakers and Amplifiers

49.1

49.2

49.3

Speakers shall be located at various locations around the plant and building areas
as determined during the detailed engineering phase. They shall be installed to
ensure that all alarms are fully audible throughout all plant and building areas.

Speakers shall be suitable for the area classification and plant environmental
conditions.

Design requirements for Speaker and Amplifier shall be following to reference
documentation ES-70.01 Electrical and Telecommunication Standard.

PTT Public Company Limited.
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4.10

411

412

Beacons / Strobes
4.10.1 Beacons / Strobes shall be of the flashing Xenon type with a flash rate of 1 Hz.
4.10.2 Beacons / Strobes shall be rated at 24 VDC with the power lower than 8 Watts.

4.10.3 Beacons / Strobes shall comply with the required area classification and certified for
installation in the hazardous area as specified in individual datasheets.

4.10.4 Construction shall be 316 SS or heavy duty GRP with a red epoxy paint finish.
4.10.5 Fire beacons / strobes lens color shall be specified in the individual datasheets.

Cables for Fire Alarm System

4.11.1 Type of cables

Cabiles for the fire alarm system shall be selected to be suitable for the application of
the fire alarm system in accordance with project requirements specified during
detailed the design engineering phase, the types and standards of cable for fire alarm
systems are as follows;

a. Fire resistant cables, shall comply with IEC 60331/BS 6387/AS 3013
PVC insulated copper cables, TIS 11-2531

XLPE insulated copper cables or other types of flame insulation
Fiber optic cables

Telecommunication cables

Shielded cables

4.11.2 Fire resistant cables

-~ 0o a0 T

Fire resistant cable type shall be specified for the fire alarm system shall be identified
in cable specifications, fire resistant cable shall be specified to be able to maintain
electrical continuity, even in extreme fire, at a flame temperature of at least 750 °C
for 2 hours.

Carbon Dioxide (CO2)

Carbon Dioxide (COZ2) fire extinguishing system shall be designed, installed and tested
strictly in accordance with NFPA 12 Standard on Carbon Dioxide Extinguishing System and
in accordance to Appendix-A “Flow Chart Diagram and Symbol”

The following are the list of buildings and rooms to be protected by CO2 system.
a) Substation building / Instrumentation Building
- Cable chamber and battery room
- Electrical GIS/HV/MV room
- Electrical LV room
- Instrument rack room

Contractor shall propose appropriate design concentration for the hazard areas in
accordance with NFPA 12 and local Authority Having jurisdiction.

PTT Public Company Limited.
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5.0

5.1

5.2

The system will consist of one group of cylinders, manifold, and several selection valves and
several pilot systems suitable for each protected room.

Sufficient Carbon Dioxide (CO2) fire extinguishing agent shall be supplied for the largest
single hazard protected.

The concentration of CARBON DIOXIDE (CO2) in the protected area shall be in accordance
with NFPA 12 requirement.

The individual zone/system shall be dimensioned to give a complete discharge of the Carbon
Dioxide (CO2) fire extinguishing agent.

Cylinder and component will be FM Approved and UL listed and 100% reserve cylinders will
be provided

Carbon Dioxide (CO2) control panel to monitor, control the protected area and to release the
corresponding Carbon Dioxide (CO2) system will be installed. The Carbon Dioxide (CO2)
control panel will be energized by 220 VAC from UPS.

The Carbon Dioxide (CO2) control panel transmits specific alarm signals to Fire Alarm Panel
to ensure the comprehensive information for operation personal.

Features for personnel safety during Carbon Dioxide (COZ2) discharge will be included.
Pressure relief damper shall be provided. If required.

SHOP INSPECTION AND FIELD INSPECTION

Factory Inspection and Testing
5.1.1 General

Inspection and testing at the manufacturer's works shall be carried out in accordance
with applicable codes and standards in section 2 or the manufacturer's standard
procedures with PTT’s approval.

If specified by the PTT, the PTT shall be invited to witness the Factory Acceptance
Test (FAT).

5.1.2 Factory Acceptance Test (FAT)

The fire alarm equipment and their associated hardware shall be tested prior to
shipment at the manufacturer's works to demonstrate that the system performs as
specified.

Testing shall comprise a full check on the operational requirements and on proper
functioning of all hardware and, where applicable, software in the system.

Site Inspection and Testing

5.2.1 General

Inspection and testing shall be carried out on site in accordance with the codes and
standards in section 2 or the manufacturer's standard procedures with PTT'’s
approval.

5.2.2 Site Acceptance Test (SAT)

A full site acceptance test shall be performed to demonstrate that the fire alarm

PTT Public Company Limited.
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system functions correctly. A test manual shall be supplied by the system
manufacturer/supplier for this purpose. If assistance by the system manufacturer is
required, this shall be specified in the requisition.

The complete fire alarm system shall be commissioned on the basis of realistic tests
prior to start-up. The tests shall, as far as is practical, simulate fire, smoke detection
which can arise in the protected area under normal operating conditions, e.g. smoke
detectors shall be commissioned with the heating, ventilating and air conditioning
system in operation with a smoke source at ground level. This shall ensure that the
response time of the system is measured reliably.

PTT Public Company Limited.
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APENDIX-A

Flow Chart Diagram and Symbol

PTT Public Company Limited.
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a s =

LENFISHARIBIATHUARIULNATAITUIAIIIBARAITZUU Fire Alarm Tower Lamp WUALSILLEN

ANYEIINYIRARUIEN 5

W

A39BARISTUU Fire alarm Tower lamp dmsulsouenfgsssagnfniied s
Fruwan 1 sulaezeuinzasuiiegluaasuingeuzagsusrasznauluse 9w
DONLUY AR ANUFNIsIATINNT A1TER A1use ANauds 1ASossie 1ASpsInILA:
gun3aline 4 uazAldEnedu 9 MAerdasiueuiinman wazgsudrsdasndrmanin
uaEAes wasgsusieesliaansadensasanldiiediabiala 1 lesnlusendn uaz

ARIALEWNIT duiasanainnisdisninenuildasaunguaaingUszasrzes Uan.

Scope of Supply

1.1 f3udrefiminfisamgngunsal Fire alarm Tower lamp Fogunssiazdaafnaalna s
wreiunsldui inusndouudasii el Usn. wazdandnsianalasusesannsginain
Tss0ugudanoglaunieasdnmiadin sanludeldsusasanansguildsunseansy
3TAUAING L2 NFPA, UL1368, NEMA, cUL 1lusin

1.2 fFudeimifisamgagunsaifildlunisianedmiuawassmiman szdaoin
anolnal laaeldondilnanionuazdasnanuazlisusesninsgiwanlssnuguannioglsy
w%aal,u%ﬂ'm%afﬁﬁw,vi'nfu ﬁ%aﬁ]u?iﬂ”ammﬁﬁizqagﬂu PTT's approved vendor List 2UUa1§R
289119 UAn.

1.3 g3udnvazsinadanldgunsal Analog module, Power supply module W@z
Communication module ﬁﬁmﬁlﬁa SIMPLEX muﬁﬁi:qagﬂu PTT’s approved vendor List AUy
d1gmaaane Usn. TnegunaninanaadiinanBianmsdaanansnldauiasiu Loop
communication LLaquﬂizﬁ‘j%’] ﬁeritszlya\'ie[,% Loop communication 284952UU Fire alarm system
SIMPLEX 4100U, 4010 13w gunsainsiaduain gunsalluszuudnaisuanlasanlzauas
szuuianie Wuwsu lnedne8e Specification 289gUnsaina GSP5 Fire alarm system
datasheet WAHSUTI1992ADKISI@NEIT Product’s Origin Country adluzadnaialinislan.
N840

1.4 qﬂﬂicﬁﬁQ”%'Uﬁ]”ﬁﬂﬁ'mmmﬂzrﬁ’aammﬁaslﬁ’am%wﬁ'usxuu Fire Alarm ?;mﬁuﬁﬁﬁw’m
16 Tnglaopqalsivinnisusu dewnaunlagunsaifidamanldlulasonisilaglalasuns
susaeannelsewgnER ‘mﬂq‘dnszﬁﬁ;ﬁua”wﬁ’mmmv{,ﬁmmmiﬁ’mwﬁmﬁ'mzuuﬁﬂﬁmm
16 f5usneazsiaednnigunsaiyalnsnoman Tngazdosil Specification assrufiszyludarimunih
Tnelaiaansnanrldanefisiaiuusnn. s

1.5 g"’%’uﬁ”mﬁwﬁhﬁﬁ'ﬂw}qﬂﬂsfﬁ Fire alarm Tower lamp W38H%A Power Supply LazZ
Control $1%3% 20 Set AnmsnngaRiUan. dmun TnefiseazBenmon

1.5.1  azdaefidynrionan 4 & wuadln 4 o (4 Stacks)
1.5.1.1. §i@87 - WaARAIENIE Auto
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1.5.9

1.5.10

1.5.1.2. Hndad - LERIEOIWE Alarm

1.5.1.3. HWms - WHAIHOIWE Discharge

1.5.1.4. &1 — WERIEDTUE Isolate

az§iRaef Microcontroller Msx130lUsWNTHAITRIIMUUY Master —
Slave

azanafunasn LED As1un5069 Function N13d89A119UWUU Steady-
on

dAsaunasn LED azrassnansnnanaanladie d1nsun1saanuaem
waam LED uazazsoadwuwuuld annsadonminuaiduiulanine
M35UAdI Ay s saaduguuuu Dry Contact Wnfi Terminal L
vnsidranedonsaludgnaing

H3US19A D988 NLUULALLAWEIE Loop 28952 UU Tower lamp Thal
nanualiuiuy Class A Tnggsuddaafngdrmagaidaiinis
Honszninessuuniuazszuunaiasriona

n19+31818M38 Wiring Tuguuuu Hard Wire wazgUnsniazsagsassu
FTUUNTITVINIWUUU 4 Wire (Class A) LAZABIAINITOLINEIBIINN
fwag2a9gUnInils

Power Supply 926091 uE%e SIMPLEX 11115 Lazazapsd1n15n5095U
Ten19vi9msInNARAUIZUY Communication @asgUnsal Fire alarm
control panel §%a SIMPLEX §% 4100 Waz 4100U Hoiflugunsnind
nsfnmafininela Taesi Function n1avianuiing uAaring eluin
‘Lﬁ’ﬁ’uqﬂniiﬁ Fire alarm Tower lamp LAZETNISOLIIFDTIBSNITNIITN
HilwnazUnBuazinn1sdes N MuaRIEaIWE Fault B8 Error Lile
E;‘Llﬂ’ml‘?_?’l?ﬂ N’]éTGIgT Fire alarm control panel
AADINTTAUN5TBIAMILUY Weatherproof lagazaasdszau IP latae
n11 IP65

AINITONWAINIAUIEAU 0°C f9 +65°C LeLTnaL19ae

1.6 g3udnefindifdanianalnin Power cable iialddmsuinelvinugunsel Fire alarm

Tower lamp NINNANRINLZIIATINTST AINE1IBEN91DE 1,000 LNAT lABRs18azLBem

posalUuh (Wuwninnaegsudnenasaasdszifnuazdisaninenwasaieniszesaiengneas

L9)

1.6.1
1.6.2
1.6.3
1.6.4

a8 1WA Power cable azsnatlwa1anuln #%n Steel wire armoured
Azrpalnanedin 2C+PE wazfauialdaanin 2.5 A1519Ra8NAT
awinaerasanenwlazsaonln XLPE uazdFildaniuawinddy
JagauwIniulnazdasitniainisnaiia Mica-glass tape 268y
SRS ANWABANIINIZAU 750°C Tawinlainasndt 3 Falug
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1.6.5  2WINABIE1Y Positive IzABINALAY §18 Negative a5 Lazd1e Ground
ADINFIINTANAULOUAIAFLARD
1.6.6  aelwiazdaafuaenuliilaisun1ssusesnaninsgin IEC uas
nan. atuagnm
1.7 g5useiminfidamanedyyim ﬁo’m%JUL%EINGiEIEquﬂiEII Fire alarm Tower lamp L41AU
52U Fire Alarm fisinsldomilsonantingsssnand lnefisreazidennsselus
1.7.1  azspaulwaneatnfinded wuu Shielded twisted pair
1.7.2 A0 Uuane 2 Core wazlawinldaenin 1.5 A1s19Rafinms
1.7.3  azsadfFiufonawiwmUndni
174  awazdaaduanedlisun1ssusosnaninggiw IEC uas nan. atu

Agm

1
s d o =]

1.8 g5udefinginfidan cable tag Ineazsinawiagnvinanain Stainless steel §
Fsnwsmafiuan. fmua ImEla]:m”aqf?mﬁam’mmmgmmsﬁﬂﬁ’mmmu Usn. (PTT Typical
Installation) RUUANEA

1.9 Q”ﬁ”m”wﬁﬁﬁ']ﬁﬁ’mm Tag nameplate F1ASULERN Tag Number ﬂaﬂqﬂﬂ’ifﬁ Fire alarm
Tower lamp lngazsaauudinozadanuduuds Anden sdndsnusis Menvsawiaing
fa0FNARRlABLaz TR S1WINTIN 20 Fu

1.10 g5usrefininfidam Status tag maNIRgIRIBIURN. MSULTRIAaSUTBRY
Status B9 9 284 Fire alarm Tower lamp lagazAaaTnuawosA3aALLwLEs Awda12 fa8nuwsa
A1 HANAIONWIAWIA IR EINITAFLNALRBIRI8LAL TR

1.11 §5useininiidam Cover guard ¥inanianazA3anle sUnsanden dmnsuldidie
Uasiwinuazdonlantaon Iﬂamﬂdﬂiauqﬂnsfﬁ Fire alarm Tower lamp PINA $1WI% 20
A w%’aw{i’mmqﬂﬂifﬁﬁ‘l,z‘?’a"m%’umiﬁmg’mazqﬂnifﬁ Accessories 817 TAgIdainan lag
H3Usemasaanuuulid Cover guard Annsnnanaanlsdne Tuns@nRDIdoNLAN Tower lamp

1.12 gFudredinsifidamaunanidmsveminaclniidug Aldlulasinmmoman lned
seaziBennosaluih

1.12.1 5724 C, Support 4@z Clamp Ussiun3a U-Clamp azsinailnianaiie
Hot dip Galvanized

1.12.2  Bolt uaz Nut Aldazaaafingfia Hot dip Galvanized F99zRBanINIoN
AU Round washer 138 Spring washer

1.12.3 Metal Sheet #38 Bedding Plate 9z689.UnIaRU5zLAN Hot dip
galvanized L111i% Iﬂaslﬂ”aywﬁomil,ﬁaniﬁ”i’ﬂ@mwﬁﬂﬁhmm@u%é’ﬂ
LazIWIARERBIENITITRIT UM BsgUnsaiiin lURRRa e Tne
2z UunlUununanIAINgsNwas PTT Typical Installation LUunan
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1.12.4 Accessories uazgunsnilwwsing Tuousinaszslviallu Scope 284

H5Usn9 lnedalionananimnssuuas PTT Typical Installation 1w
Han

1.12.5 Cable Gland NaldnulAnazaaslasUN195UIDINIRTZIRIINN

Scope of Work

Hudsdnanansaldausianugunsainyiinisiinnslaiasgnsiasnia
N1M331% Typical Installation 289Uan. wiaudvanaglusnanis PTT
Approved Vendor List

1.13 g3udnvazssernivnisiinaegunsalldilnlumaninsgin NFPA atuaige,

N1633 UITUURTO BRIl 2asirInIsnan IwuLHIUssnAlNe, PTT ES-90.03 Fire and Gas

Detection and Protection Specification WLag Electrical Installation Typical 284 UAN. WAKIN

NIRIZIRAINaIRANNI AL wrSafdiulaldnsein AlviowininsgIwiinnugneann

Ngaaldon

1.14 §3U3198nUINYININI588NUUUNITAARY Fire alarm tower lamp ANIANUAN. ANALA

FINMIMUUUSUU LU SUNINN9¥IN9TM28952 U Fire alarm 2aslsounindsssagnfiniied 5

WAL 6 Tﬂaﬂsmamﬁﬂmmmﬂszq"lmya AR

1.15 g5Ud99zaaevinIn1TdenNauLuUIaNaIIR NI I8n15ase [Umduwaenakos T¥ng

Uan. NAsuLazaBaRnabliIna L hwN1IAI

1
1
1

1

.15.1
.15.2
.15.3
.15.4
.15.5

.15.6
.15.7
.15.8

.15.9

Typical installation drawing

Schematic diagram

Wiring diagram

\0N&"3 Datasheet 289gUnninanaAfildlun1sfnng
Laﬂmmamﬁ%mma:ﬁy’umaumiﬁm5’\1 Fire alarm tower lamp LR
Power supply 1 @IAUSLUYU Communication 28952UU Fire alarm ﬁ%ﬁt’i\‘i
Ltﬁlﬂﬁj’lﬁﬁiiuﬁﬂaﬂﬂ'ﬁﬁlﬁ 5

L@NAISUARY Loop communication AawAzvIAIN15UTUUTY
Laﬂﬂ’]iLLﬂﬂ\‘iLE?J%VI’NFI’]iL[?]%ﬂ’]ﬁEL%LLGia&ﬁ%ﬁ
Laﬂmiu,ﬂmLLNuUﬁu”r?muﬁm's'ma:lﬁamﬁy'umamama’lﬁiﬂﬁluﬂﬁ
UGURI

onasuERIfaIABNU R BlwLARE 1%

1.15.10 LE]ﬂﬂ’]iLLﬂﬂﬂ%%ﬂ’]i‘ﬂﬂﬂE]UﬂGﬁ‘ZﬂiJ%ﬂ'ﬁﬁ’]\‘ﬂ%?lENizu‘U Fire alarm L@

Tower lamp

1.16 g3udndninvinn1sinasgunsal Fire Alarm Tower IINHA 20 Set AINANUAN.

Avue lagdsneaztdaandsa LU

1

.16.1

¥4 Switchgear 81A19 Main Substation GSP5 41471 4 Set

1.16.2 %89 UPS 87115 Main Substation GSP5 31%3% 2 Set
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1.16.3 ¥iag Cable Room 87A15 Main Substation GSP5 a1%3% 3 Set

1.16.4 %89 EDG 81A19 Main Substation GSP5 3149% 1 Set
1.16.5 %89 Battery Room 81R15 Main Substation GSP5 47%% 1 Set
1.16.6 %89 Battery Room 81m13 CCR5 AW 1 Set
1.16.7 ﬁyﬂ\‘] UPS 81m13 CCR5 AW 1 Set
1.16.8 84 Switch Room 81A19 CCR5 1% 1 Set
1.16.9 %849 GTG Control 87A19 CCR5 %% 2 Set
1.16.10 84 Instrument Rack ©1A13 CCR5 %% 2 Set

1.16.11 #io9 Switchgear 91A19 Flare Stack Substation 31%3% 1 Set
1.16.12 #o9 Switchgear 81RA13 Regeneration Substation AW 1 Set

1.17 Q”%’Uﬁ]”’lwi’aqﬁﬂnﬁﬁmﬁa Power supply Ivbiieanadnsuldiduwnasanelviulvan
gunsoimananluszuy Tunsdiigunsaimomanrinaunsonnis Mogsudnedosunutanansuang
Load Consumption HannNmAluszUUsae

1.18 @”ﬁ"u%”’mﬁﬁﬁﬁﬁﬁwmiﬁmrﬁ’?ﬂqﬂqﬂﬂsd Power supply d1m3udnel¥iiugunsal Fire alarm
Tower lamp ﬁu‘%nm@” Fire alarm control panel 28¢1501enfNg5558ZANWILR 5 WIoNHIN15LE
sneidansiaiuszuy Communication 28955UU Fire alarm TWi3ausae lnegsusnsazsasiinisd
NOUWUU Schematic diagram @z Wiring diagram 1Aiun1susan. vinn1siansmuazaulbines

1.19 fudrefimidivinnisiiuaelwiuazsedyaiadmsuinglviugunsod Fire alarm
Tower lamp lAgvinn1stAwa8a1nE Fire alarm control panel muﬁa‘mﬂmwﬁmum Tueis Module
284 Fire alarm Tower lamp ’?}Oﬂﬂ’iﬁﬂﬁﬁﬁ]:ﬁmﬂ%{ﬂmﬂmmg’l% 0N, was PTT Typical
Installation LLEI:E]”’N5\1@mﬂﬂiLﬂyﬂﬂﬁﬂﬁiyﬁgﬂmmmaﬂﬁ’l'ﬁu%uLLﬁfﬁI\‘l GSP 5 Fire alarm system loop
control

1.20 g3usrefinyinfidam Box lanzanurwiageias 3 mm Wuaeasn une P21 1Tu
atetpeuazAnmnsegluatAsaNE L RILazaauiiiuan.Amua s1wan 20 Tu Tnesaed
awafitfissnasanisld Module ionam

1.21 madinsglniuazaedyaraluuSioaiinil CCR5 was Main Substation GSP5
ﬁ]xmya\‘lLﬁ%ﬁ]’m@y Fire alarm control panel ﬁﬁmﬁgﬂaﬂiuﬂym Instrument rack room d?wﬁ%‘ﬁ Flare
Stack Substation L8 Regeneration Substation 1%%iNn15.Awa1ea7n Fire alarm control panel ‘ﬁﬁ
nM3finsAsagianA1s Substation W 7

1.22 ns#a1ef Module 289 Fire alarm Tower lamp 92689%1115197878 1 Module 5o 1
Nty Signal uazazsoaianldane Positive WARN d18 Negative [ UHRWAS Laza18 Ground
ADINFLAINTDNAUVLOUAAFLRADS

1.23 madinsneneluassossiaitouaslifisesse aneazdasgniasnogiviilasldawin
nIoindnsnaneln nIasanelni nSanarafinsmanel dnwazn1siina1eaaan
sufieu Beudas Sraran1sAwA uazdanwn Inefisnaneluwessaadlnsiaunmienazn
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§18 Stranded Copper Conductor #Hawaw PVC LLa:L‘ﬂumavlw%ﬁ"[ﬁ%’usaammgmim”mlﬂﬂ'l
IEC/IEEE Tiifieagas
1.24 nsseaeszninenielugunsailugigunsainieuanazdossiat Terminal v
waz luwsaz Terminal ianelAifeadwieuviniu
1.25 nsdensaaewd1iu Module ne Terminal HagidisaerisUan Wi
1.26 maumﬁ’uﬁﬁmsrﬁam’ﬁ Terminal a2RD95iN15AA Cable Mark AMNLUURLA Approve
wdrgnreLdAiu Terminal n3eguUnsaiianeraidroan lnen1s Mark aeazdoainlunx
infina209 Uan.
1.27 n13RARY Cable gland nngalWiduluninninsgiuasnisuam. LLazmuﬁiqu%
fartnuaTh
1.28 ﬂwlﬂﬁﬁauﬁuvlﬂmqﬂﬂifﬁﬁifm°] T¥iAnsa8via Conduit RSC Hot dip galvanize WUU
Un EAUWKEN C-Channel $ABE U-Bolt A1#3UNISLAREIBUREILNATY W58 Raise floor (Wb
an) Iiadmse \Uanuenudaifiv e Conduit u,azmﬂmw%aﬁuam‘h?mﬁmmﬂmi
U gudefinsifidfivdesuzaliiseusos ?}\1;j’%’ua]”'ma]xm”aaﬁ’mLm%amqﬂnscﬁﬁy’wm
PRGN
1.29 Tuﬂifﬁﬁm’sr?lﬂﬁaﬁh‘ﬂuﬁaﬂﬁ']miqmﬁuw%amsﬁJmﬁuﬂaun%muazn'ﬁﬁamﬁuﬁu
snmdiaiianelwiniesnedyyio aziednagln Scope zasgsuselnasassfiunania PTT
Typical Installation TnefisneazBensdaluihdvadeios
1.29.1 azsneAninnsgaumisinaninliiosndt 0.8 wes
1.29.2 9zR9finNsnameLianauaie
1.29.3 926BIANTTI19UHY Concrete Slab NawsAwNAUTIU
1.29.4 92R09§in15%11 Cable mark iauanidun19NITHUaE
1.30 msr?lmrfigqqﬂﬂszﬁ Fire alarm Tower lamp a:m”aoﬁmﬁgqﬁu%um%ﬁf’miz@mm”n—aaﬂ
aaeriaannvios Ingazdaerinnisinadliumg BanolnenisBamaunsalse Bolts uag Nuts 18
AUKTH wazazsaUnlUunINNInSgIW 98N, ©38 PTT Typical Installation
1.31 m'ﬁﬁmﬁy’aqﬂﬂiﬁﬁ Fire alarm Tower lamp 3&Ha9RARITI2AUAGIANNUIENIN 2.00
WS 59 2.30 WA nieaginnwaulaitesndt 150 fadiuns LLazazm”aoﬁmTua;mﬁaﬂuﬂiﬂ
nasiuuasdaladine waslaidnensenisdiaussaiiaidraanini
1.32 qﬂﬂiﬂi Electronics Card Lag Terminal Eh\‘l’] A18luaas Fire alarm Tower lamp LAY

°

YNN15ARAY Nameplate #1358 Label NonNA lngazaadfin Nameplate ©38 Label bNa1u150

o

Fonmladng wazazApeisneasidenmnsenuluiuy Schematics Drawing 14 Final Document W@
2za U uLH o AT AANWEINIAIONYITAT
1.33 §3U319926189711N158ARI Cover guard ATBURUNSTAL Fire alarm Tower lamp a

oo @ o od d o o i o 3 N
qﬂnammmmaunaauqmnmwaq Wadasnwwiuazdiudanuaan
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1.34 g”%’ua”'mm”aaﬁflmif?mﬁ’aﬁw Tag no. 13AUSIIF WE19209 Tower lamp ¥SRARILM
uSmfisnnsadanaladne wazazsoefisieasdendes Tag no. n59Aulwenans Schematic
diagram Tl&5unnsasiEnInNIeUam.

1.35 f3usheazsiaevinnisinaedie Label fiudnsAiasureddmain Status Tifiuvo Tne
A9 IRSINURIUMIZ0Y Status LED 289 Tower lamp LwlARzHw

1.36 §5Useininfiviin1slusunss Function n15¥inguaad Fire Alarm Tower lnefl Usv.

<

Wugarunadausie  Fgnviniinlusunsnssuvazmedlasuses  Authorized — Service 284

a

=3 s o

NARST Fire Alarm 8% SIMPLEX uazdisneazidonmimiiuwagnetas
1.36.1 AZRADIATNIIOUTAINANITHAUANI1WE 21119 Mode Auto WA Mode
Isolate #9926 B9RTINWAUTDIHEAS Key Switch fiUSL284 CO2 Control
Panel

s % adad d

1.36.2 1w Mode auto status bWaEUEU1 04 LED azspsiataedunazidalvnig

eV}

v 6V o

R RIBITTUURUNAIAIERZAISUBntAaanlds d1n15arinawls
BANUNG

1.36.3 % Mode Isolate status IWHQQI® LED 98AaaNaNIMAZARNTITH19T%
20952 UUAUINAIAI8RgASUanlnaanldsiurasaan laeazsu
Ftueu104aTn A Key Switch 7l CO2 Control Panel

1.36.4 1w Mode Alarm status Trlduey o LED azsosfidindas uanadoniazi

o  w o

32U Fire Alarm agludisn1asazvinn1sdnnigaisuaniaaanlgmis
T luvine
1.36.5 % Mode discharge Status IWam eyt LED 92Aad A LAILARINNS
° da e - o a % 'Y
Memlunnznfingasuenlasenldaiiasgniadn luludas
1.36.6 WANNANITAARAT Tower lamp NINNT1 1 9% 920D INTUWINTAULALIN
Ine Tower lamp neviaanaglwlauifieriwazfosri1oIunsannbLas
o o o od | a v @ o & a o o
wiianin Wagunsainaglulausieanuaalasmiedinisusuilaen
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