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1 714-KV-01 4" 150# | 1 Set Tsauenmaiinen 2 PAFISIUUT 16.1.1
2 714-KV-02 8" 150# | 1 Set Tsauenmained 2 PAEISIUUT 16.1.1
3 714-KV-03 4" 150# | 1 Set T5auenmained 2 PAEISINUT 16.1.1
4 714-KV-04 4" 1504 | 1 Set Tsamenimaniiaed 2 AT 16.1.1
5 714-KV-05 4" 150# | 1 Set Tsaenfmasniiaed 2 AT 16.1.1
6 714-KV-06 4" 150# | 1 Set Tsaenfmaniiaed 2 AT 16.1.1
7 714-KV-07 4" 150# | 1 Set T5auenmainioed 2 AU 16.1.1
8 714-KV-08 4" 150# | 1 Set Tsauenmainioen 2 AU 16.1.1
9 714-KV-09 4" 150# | 1 Set T3 auenmaiined 2 AU 16.1.1
10 714-KV-10 4" 150# | 1 Set Tsauenmaiined 2 PAEISINUT 16.1.1
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Specification 7597 Pipe Existing 8115 UXIMALNY Spool Piece UBI1AN 1A8ABITBI5Y Process IAAILAN
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16.5 é’mm%zé’l’mﬁnuumsmﬁw Valve NOUNSAAAY 1a8¥11715NAT0U Functional Test LA Body Pressure Test 114
WIATFIU API 598 LAZMINATODIZADIIN Uan. Susoma Tasanuinadoudesedlusininszens

16.6 §U1092ABIAUIUNT Seat leakage Test 1ng9zADINNATOUAINAITI

Test Fluid Test Pressure Test Duration Leakage Allowance
Water 16 Bar 180 sec 0
T 9
16.7 §uovzdoaiaue Deluge Valve Bionan 111l

16.7.1 CLA-VAL
16.7.2 Viking
16.7.3 Bermad
Y Yy A A o A o ] 9 a Yy .
16.8 fu1gazdeliena1studu Deluge Valve MiwnauesuiluveaioinIssnuwan Tasdealitonas Certificated 910
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16.11 §u1092A09eau01 Deluge Valve iq11130¥1 Flow Rate (L/min) 18014 General Standard 404 1Jan. ES-90.03 FG
detection and protection AMNLDNT ﬁuuuﬁ 16.1.2

16.12 é’ma%zﬁmdweu Deluge Valve ‘ﬁﬁ]fﬂu Compliance 9114 International Standard NFPA15 Standard for Water Spray
Fixed Systems for Fire Protection

16.13 fu1f04d918Y Final Document #i5]u File PDF 11 Hard Copy Sado lalil

16.13.1 Mounting and Valve Drawing and Dimension

16.13.2 Spool Piece Drawing and Dimension

16.13.3 Valve Datasheet and Manual

16.13.4 Schematic Diagram and Tubing Diagram
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Specificstion Forms for Process Measurement and Contraol

1SA FORM 520.50

©ISA 520 Instruments, Primary Elemenis and Conira) Valves
CONTROL sHEET L oF &7
@ VALVES =5 e,
EC. ND, REV.
NO BY | DATE REVISION .
CONTRAGT DAT
NkK (%% b
REC. o
BY | CHKD AFPR. ]
k3
1. | Tap No. X
2. [Tsanvice FIRE FigH) e
GEMNERAL SysTam _
3. | Lioe No./Vessel No, po=-pPP-opdlS
rs Lne Sizef/Sehed, No_ S b _4
5, |_lvee of Body _ FALL
B. Body Size | Port Size Fd T Luli-
7. | Guadwng No. of Poris Y, AE
B, | &nd Conn, & Rating ﬁy;; Zy]
g. { Body Material Wweec
; 10, | Facking Material TEE
rADY 1i. | Lubricayor | Isolating Vaive ] = | T T
12. | Uonnet iype STDR
13. T Tnm Form LICK D PEN
14, {1rm Naienal  Geat/Plug TEE 020
Shatt Mtl. F620 £H-¢C
15, [ Required Geat Tiphinets API-CTY
16. § Max. Allow,, Sound Level dBA Z 30
17. | Mool o, & Size 2 (pg-280
18, { Type ol Actuaior p[ﬂ Pm M
18, { Llose at [Uaen at T | 1
ACTUATOR 20, | Fiow Aclion 10 m o1 i
21. | Faii Fosivon cioSE
22. | Henownesi & Location O
23. { MFA. & Mogel No,
24, 'Fin. Fen. |Gages | Byoau I T .7 T { | 1 ] T
POSIT. 25 { Input Sianal 4
. 26. [ Output Signa 7
27, { Air oupply Fresture e
<G, | Make & Mode! No, e
TRANS DUCER o’ Toper Ergrsl —~
an. Chutpyt Signal
2 [AKENOLD " IAALYE v -
OPTIONS 3o 84 452031k
7o ——TC Y
5 FLOW UNITS LIGUID STEAM . GAS
35, | Flud WATER
36. | Quant. Max. [+
37. | Quent. Uper. | Cv
33. | Valwe Ly Valve FL miju 2,080 [ 100
30, | Norm. inker Press, wl g E('R [FIX3 2.0
40. x. IRIeT Press, SA
SERVICE 41, [Fax. Thn IF __ar_ gAk I.6
£2 | Temp . Max. | Cpaaung e+ |- 0~i8. 15
23, " Oper3p. or. Wal. W, 10
a4, [ Dper. Vs, % Flash
45. | % Superheal e HO1I0s
46. snor Press, Crit. Press, o.049
47, | Fredicied Sound Level dEA. k]
— 4%, | Manulaciurer 2REIT
498, | Model No. ITEY- ¥
Hores: X T4-rv-ol N14-bV-D8 LIMIT SwiT¢H @ Mopbl 3ae0024
N14-k¥-p3 mi4-xV-0f .
‘7"4-}(\{_04 n,4__kv_'a DM”’”‘ ”9. .A 1.5‘362
TI4-KV-p %
Td-ky-ob
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“ISA 520

Specification Forms for Process Measurement and Conlro!
Inslrumenis, Primary Elemenis and Conlral Valves

o CONTROL sweet 2 of_b/
VALVES SFEC. WO, “~REV,
NO HY DATE REVISION .
CONTRALCT DATE
ALkek 2/g 42
REQ. - F.O. ;
BY | CHKD APFR, |
K
1. | Taq No. Nid-iy-p2
2. | oervice FRE FlahTimi g
GENERAL JYSTEM
3. | Line No./Vessel No, LI PF—QMI -
4, Line SizefSched. No. »
5.1 Tvpe Of Gooy BALL
6. | Body 5i2e  [Port Size 2" 1 Fuis
7. 'Guigima No, of Port: TR oo
B. | Endlonn, & Raung AUs] /D
9, | Sody Material Weig
i 1D, Facking hlaterual TEE
enNpY. 11. {"Lubricatar ] Isolsimng Vaive - ] = T T
12. | Bonnet Type STp
13. [ Tnm Form Quitk OpEN
14, [Trim Watena]  SeatPiug TrE/wel
Snatt Mil, [T ET I
15, | Required Seat Tighiness API. £4%
18, { Max, Allow.. Sound |evel gBA < 0
7. | Mool No. & Sue _154100- 280
18. | Type ol Aciuaior PIARHRAEM
18, [ Ciose at TOpen st [] 1
ACTUATOR 20. { Fidw Action ta mﬁ 1 1
21. | Fai Posinon CLODSE
22. [ Henownesl & Location NT
23, | MFR. & Model No.
24, | Fin, Reg. JGeger | Bvoess T T7 T T | i I |
POSIT. 25 | Inpun Swgngl e
26. { LUuiput Signel yd
27. | Aar Supply Pressure .
5. | Vake & Mode! No.
TRANS DUCER o I irpat Sigeal //
30. [ Ouiput signa 7
SV EN R L VE V3a-332 - 2h-XX
OFTIONS 3z | 7T -L )
3 [ e e w
= LOW UNITE LIGUID STEAM . _GAS
‘as, Fluid wWATER
a6. Gwanl, Max, Lov
37, | Guani Gper, [+
3a. Valve Ty Valve Fy [ 71
29, | Notm. inléTFress AP R [EXE S FIL
SERVICE 40, [Waw. \niet Press. ad.ﬂ | &
41, TVax Shut OTf AP BAR i
42, | Tamp, Max. Cperatmy ¢ | =10 ~I5.2
23, | Oper. 0. or. Mol W, b
44, § Jper, Vo, issn
45, W Superhea o Dolids :
46, | Vepor Press, ugt Tri, Fress, XY
47, {Fredicied Sdund Level dbA < Y0
4E. | Menufaciurer OR BT
49, [ Model e, 2D L
Notes: LIMIT SWiTeH @ MOPEL Bicobad
DRAWING Me. : A-158b2
t5A FORM $20.50
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PROJECT WAME - PTT GAS SFPARATION PLANT HD.2

JOB NO. D ML-109]

REQUISITION NO. @ PTT-GS-036-K

EQUIPHENT © SHUTDOWN VALVES, AUTIRIATED BLOCK VALVES

(TEM  TAG MO FIG ND. SIZE  RATING  ACTUATOR  BOBY  DISK  STEM  SEAT DRAVING NO.
l. TIA-Kv-01 112081, 1 150 D.A.D we W TFE A- 15862
2. TI-KY-02 11201 g 150 N.A.D WC W TFE A- 15862
3. TIA-KV-03 112081, 1 150 N.A.D WC WO TFE A-15862
1. TI-KV-00 142081, 1 {50 n.A.D wC W TFE A+ 15862
5. TIN-KY-05 132081, 4 150 D.A.D WC WL TFE A-15852
B. TIA-KV-0G 112081, 1 150 D.A.D wWe o weC TFE A- 15862
7. TIA-KY-07 . 112051 1 150 D.A.D MO WO TFE A- 15862
8. TI4-KV-08 112051, 1 150 D.A.D WC W TFE A- 15802
9. TWA-KY-00 112051, 1 150 D.A.D WCC WC TFE A- 15862
10. T19-K¥-10 112081, 1 150 D.A.D WeC CC TrE A- 15862
tl. TRE-KV-08 122346l 6 300 D.A.D W e 316 A- 15861
12. TRI-KV-D2  1223i0, G 300 D.A.D o ) 306 A- 158G
3. TRI-KV-10  GA2RMAL. 16 (00 D.A.C CFa  CFaM 316 A- 15850
. TRE-KV-12  GA2AIAL 6 600 D.A.C CFRN 316 A-15860

CFaM
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1

[ r-1s802 | VALVE SIZE A:n;::ssur::i A TRE A I ERTSEDFACE c D E F G H J K wE
N Wi |CLASS|RATING| NUMBER TH]MWM} TN_] WH IR MM T TH W] N ek | IN Twi | NTHKR] N TWM] 8] MWL N T WWIRS
4 [Je 1] 150 20 g4100-280 {4.06]|103 @!2.00 ®305 42.69[1084)4.50f 114} .08 | 175(48.06] 1221] 22.311567|46.19| 1173 7.00| |76 14.50| 368|290
8 200 150 20 164100-280 (8.00(203] 18.00 457156.0611399|6.75] 171 ]|14.88 {378/ 62.56|1589|33.94| 862(|58.56|1487 9.00| 229(18.50} 470690
__ CLEARANCE REQUIRED FOR ACTUATOR NOTES:
423 REMOVAL & INSTALLATION IN NORMAL {) 1. MANUFACTURER'S STANDARD END-TO-END DIMENSIONS
OPERATING POSITION @) 2.1/4-18 NPT IOPENING PORT) TO CONTROL PANEL
| MANUAL FULL -OPEN
$33 POSITION
NORMAL OPERATING
TT POSITION
Lk
- 174~18 NPT
{ (CLOSING PORT) - 24.00 — ]
> TO CONTROL PANEL (610 MM)
2 K A
{s ola, |[F 7 . [ ]
i R ]
. C : LL
. == S J ; T 4.50
‘l‘J j- I{ v AIR INLET— 16.00
< ACTUATOR Q’j@ E ‘g mggl.TNEPJTRY ira NBT : (406 MM)
' ] - ﬁ:—-—-
: “pj | : 50 _ ! (BOTH SWITCHES) G Jo scTuator
] -
= ==
7 see peTAIL B | l 1(38 M —
5 15.82 ——I A-—I I ' TO ACTUATOR
'l PRE F—ty'* %"— {402 MM} ? [OPENING PORT)
4-44‘—"'—’
R -
| END - m{ﬂ’\ M3 MM) E VIEW A-A
T . i 1 # c
R E‘é& A 0 DETAIL B
I CUSTOMER INFORMATION
B CERTIFIED BY DATE
custouen MOR[TANI
r.o. ko, _2-6172-225471
v .\:s.-..\x;u_a...._x.z.___.‘..;-e‘
FOR APPRG\M?_ F TAG NUMBERS
BY CUSTOMER I 4" |120SL RF 8" I120L Rf
‘ Co| g e
f - -
COMPANY . 714-KV-03
] 714-KV -05
o e 714-KV-08
DATE __ _ __ kY . 714-KV-07
e 3 T F T T T T eaie i) By Z14-KV-08
714-KV-09
7i4-Kv-I10
DIMENSIONAL DATA - ORBIT YALVE| == {chigon ki s’ oAmT VALK ¢
tearws wy| O.WHITE
AND DOUBLE-ACTING DIAPHRAGM  [===paiit it
ACTUATOR WITH °*GO" PROXIMITY ™™™ jcocuols avas
- TROL
- RELEASED (INFORMATION ER-BU44 CHIDC n 8y g:;EEHES AND A-1217 CON A"15 862
I 4 | e ! S | E— 2 | TEMP.TS.DD.IS8XX.A- IE
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10 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:

@ 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.

(©) 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.

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

© 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.

The control system philosophy shall be designed according to ES-70.01, article 2.1.3.

20 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

ES-90_03 FG detection and protection R2-2018
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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
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.

30

31

NFPA 2001 Standard on Clean Agent Extinguishing Systems

FIRE AND GAS DETECTION AND ALARMS
General

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

0  deluge valve and water spray control system
0 gas detection and alarm system

[ Fire alarm system, including smoke detection, flame detection, heat detection, manual call
points and CO; 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.

ES-90_03 FG detection and protection R2-2018
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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 manufacturer fire protection gas flooding devices shall be fitted
by the vendor with the manufacturer 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.

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 shall be on the operation of two voted
signals only or by manual operation, either locally or remotely from the Control Room.

32 Manual Call Points

Manual call points shall not 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 50 metres of travel
distance 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.

33 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

ES-90_03 FG detection and protection R2-2018
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34

35

36

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 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.
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.

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.

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:
[ atairinlet to each compressor
[ atthe combustion air inlet to each engine, gas turbine and fired equipment

[ attheairinlets to all HVAC systems including the three HVAC systems in the new central
control building

ES-90_03 FG detection and protection R2-2018
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[l atthe 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 15« of the gas LEL (dower
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 inaccessible location shall be install tube and accessory equipment for
remote calibration.

3.7 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-maximum 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.

ES-90_03 FG detection and protection R2-2018
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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 fixed gas extinguishing systems normally occupied areas shall be the clean agent system. The
clean agent systems 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.

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.

38 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

airinlet 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

ES-90_03 FG detection and protection R2-2018
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40

4.1

4.2

43

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:

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

[ hose reels in non-electrical buildings

[ fixed deluge to some of the process vessels and pumps

[ carbon dioxide gas flooding to selected rooms and package rotating equipment. (if any)

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 equipmentsauxiliary, 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. The water supply shall be according to NFPA15.

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

ES-90_03 FG detection and protection R2-2018
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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 flanged gate valve or 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. The hydraulic
calculation shall be calculated by well known hydraulic calculation computer program.

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 mssec.

44 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 of travel distance intervals. In other storage areas, off-

sites, office, workshops and other administration areas the spacing shall be at approximately 60
metres of travel distance.

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.

ES-90_03 FG detection and protection R2-2018
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4.5

4.6

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 approxi mately 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.

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.

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.

ES-90_03 FG detection and protection R2-2018
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4.7

4.8

Where the residual pressure outlet on a hose connection available for occupant use exceeds
100 psi (6.9 bar), an approved pressure-regulating device shall be provided to limit the residual

to 100 psi (6.9 bar).

Deluge Systems

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

[ compressor units

0 inlet feed gas)separator

[l flare blowdown drum

[ tower including (but not limit to) all AGRU towers

[ anyother 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 are 10.2 - 20.4 I)min/m?, depend on design objective of the system.

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 attachmentl.

The pipework downstream of the strainer in the firewater supply to each deluge system shall be
galvanised CS.

All piping including wet pilot lines shall be sloped at a minimum of 25 mm per 3 m (1 in. per 10

ft) of pipe.

Drain valves that are readily accessible shall be provided for low points in underground and
aboveground piping.

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: -

ES-90_03 FG detection and protection R2-2018
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(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 0 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.

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 HYACentilation 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.

ES-90_03 FG detection and protection R2-2018
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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 714D01, the foam system that feeds the existing NGL tank
3305D07. 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 localrremote isolation valve,
inlet strainer and manual isolation valve (ocked 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 localrremote
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.

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.

All piping including wet pilot lines shall be sloped at a minimum of 25 mm per 3 m 1 in. per 10 ft)
of pipe.

Drain valves that are readily accessible shall be provided for low points in underground and
aboveground piping

ES-90_03 FG detection and protection R2-2018

35/100
37/102



@

FIRE AND GAS DETECTION ES-90.03
AND PROTECTION PTT PUBLIC CO,, LTD PAGE: 16 OF 15
ENGINEERING STANDARD REV. 02 (2018)

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:

[ the new LPG surface water collection basin 3521Y03 (serving the new LPG tanks
3505D01/2/3)

[ 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 2 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 m3 (700 US gallon).

The water inlet line shall be fitted with a pneumatically operated localrremote isolation valve,
inlet strainer and manual isolation valve (ocked 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.

All piping including wet pilot lines shall be sloped at a minimum of 25 mm per 3 m (1 in. per 10

ft) of pipe.

Drain valves that are readily accessible shall be provided for low points in underground and
aboveground piping
ES-90_03 FG detection and protection R2-2018
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411 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 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:-

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

[ 3 off adjustable nozzles with inlet NH coupling (size 1% 20ff,size 2 % 1off)

0 2 off universal coupling spanners

[ 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 and others type of fire extinguishers shall be selected and located strategically
throughout the plant as described in Table 1 and 2 as follow -

ES-90_03 FG detection and protection R2-2018
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Risk Location Fire Rating Travel Distance Remark

Office Building

Auditorium
Low 10A 40BC <9m
Site Office

Low Hazard Occupancies

Warehouse / Shop Building

Laboratory - near storage areas

Medium where Class A fire may occur 10A 80BC

Each room in Control Room

Cooling Tower

Laboratory At least one in each room

Laboratory - Class B fire At least one in each Floor

Fired Process Heater Handling

liquid fuel or a liquid process

<I5m

Main Electrical substation

Locate outside the fence
containing large oil-immersed

enclosure gate

High transformers 10A 120BC

Pump / Compressor Area
Steam Generator Plant, Air
Compressor Plant
Tank Car Loading Rack one at the base of stairway
Tank Car Station one on the each platform

Construction | Combustion Engine, Vehicle,
10A 40BC

Site Compressor, Welding Machine

*** All Portable Extinguishers shall be supplied with a protective PVC cover.

ES-90_03 FG detection and protection R2-2018
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Table 1: Selection of Dry Chemical Portable Extinguishers

Type Location Fire Rating Remark
Pump Rows
Dry Powder Inside Compressor Houses
o 30A 240BC 125 Ibs. (56.7 kg.)
Wheeled Extinguisher Loading Station
Hydrocarbon Storage Tank
Every 2500 m2

Containing 120 liters of 3%AFFF

foam Concentration

i ) o ) Carry a length of Suction hose, a
Mobile Foam Unit Liquid Hydrocarbon Equipment -
fitted foam inductor, a length of
delivery hose, a low expansion
branch pipe and medium expansion

branch pipe mounted on suitable

racks

Central Control Building

All Sub-Stations

Carbon Dioxid
arbon Liioxide Sale Gas Compressor Building 10BC 15 Ibs. (6.8 kg.)

Extinguishers

Gas Turbine Generator Building

Building on construction site

* Mobile Extinguishers shall be supplied with a protective PVC cover.

Table 2: Selection of Others type of Fire Extinguishers

ES-90_03 FG detection and protection R2-2018
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4.13  Clean Agent

Clean agents referring to NFPA2001 shall be applied to man-occupied rooms, e.g,
control room, switchgear room, substations etc. No any ozone depleting substances and HALON
will be applied to this project.

ES-90_03 FG detection and protection R2-2018
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;g ﬁgww// E%gw gd g’;ggggg g/%%%% ¢ mgfﬁggllgg))eg BURNER FLAME ! PROCESS INSTRUMENT. LIVE i ONE PLACE ONE THE FLOW DIAGRALL EQUIPMENT SO DUPLICATED WILL BE INOICATED BY DASHED OR LIGHT
‘ DTTS, —=a—VALVE SIZE (NOTE 8) FLOW RESTRICTION ! (3)MHEN NECESSARY, PIPING AND /OR EQUIPMENT ~SYMBOLS MAY BE INCLUDED AS PART OF AN INSTRUMENT LOOP.
ﬁ ﬁ%g%%@%/ow) g %/%LYC T{V/ #/ALYS/S | g%@u% csg%%@gumﬁfmg INTERNAL SYSTEM LINK E mﬁg PRESS. (BARG.) ORIFICE (CHOKE TUBE) } ) SL}/_%/T/gO%VELLE VDE/fAENS/DNS SHOWN ON VESSELS ARE FOR CONTROLLED HIGH AND LOW LEVEL AND ARARM ORLINES.
| R/ S SPEED / FREQUENCY ! T e eUENT SPRING LOADED ' - i (5) DIMENSIONS BESIDE LC BALLOON INDICATES LC RANCE,
kT Td TEMPERATURE: DIFFERENTIAL | TTo T STEAM JACKETED UNE VACUUM SAFETY VALVE | () DMENSIONS SHOW ON VESSEL LIQUID LEVEL INDICATES PONT OF ACTUATON OF LS UNIT ABOVE SEAl OR BOTTOM —
|
L LevEL U MULTVARIASLE } ? ?ggﬁggmgr o) i (7) STEAM TRAPS ARE CODED : 1-600f STEAM SERVICE
SUCCEEDING LETTER(S) — #(SELECT FIRST LETTER FROM TABLE ABOVE) I MANUALLY OPERATED VALVES = 3 i | :2775;,% STEAM SERVICE
i + 3-00 STEAM SERVICE
 ALARM | BY ADDING AN ACTUATOR TO THE BASIC VALVES SYMBOL RAPTURE DISC. ! ST TRACNG (1508)
T « ALARM HIGH || VALVE BECOMES A CONTROL VALVE WV (VACUUM BREAKER) SN0 HETER U ! (6) SAFETY VALVES — SHOW INLET, ORIFICE, AND OUTLEY SIZE.
AL * ALARM LOW | —DkG— GATE VALVE —Dec}— GLOBE VALVE | (9) CONTROL VALVES — SHOW BODY SIZE, DELTA PRESSURE. VALVE POSITION WITH OPERATING MEDIUM FAILURE 7
+ CONTROLLER or CONTROL D e CHECK VALV BALL VALVE w (SYMBOL). FLASHING SERVICE AND TIGHT SHUTOFF IF REQUIRED.
o + CONTROL VALVE (SELF ACTUATED) | HAND CONTROL VALVE WELDED VALVE - %;}g@@@ SC. SHOW LENGTH IF } (10) THERMOWELLS, LOCAL THERMOMETERS, THERMOCOUPLES AND PROBE WILL BE INSTALLED IN PIPING WHEREVER
« ELEMENT w TRy e PREFABRICATED. RUN i POSSIBLE  INSTEAD OF THE EXCHANGER NOZZLES, UNLESS OTHERWISE NOTED ON MECHANICAL FLOW DIAGRAVS.
+ STAUS / DISPLAY / POSITION e D FIANGED VALVE N ) ‘kﬂ U/%% P%*;gi’;ﬂﬁm) i (11) LETTERS NEAR LG BALLOON INDICATES GAUGE TYPE. REFLEX(R). TRANSPARENT(T).MICA SHIELDS(M). HIGH PRESS.
B %]‘ BLOWDOWN VALVE . | RATING(H). LOW TEMP. RATING(L).
' ;Zg;gﬁ%?c CONTROLLER } oapa e =X MECHCALLY SIGHT (FLOW) GLASS } (12) ALL VENT. DRAIN. OR PURCE CONNECTIONS REQUIRED FOR EQUIPMENT SYSTEMS WILL NORMALLY BE SHOW
+I0 < R ! —N— LOCKED VALVES i ON THE FLOW DIAGRAMS. ALL PIPING HIGH & LOW POINTS WILL HAVE VALVED CONNECTIONS FOR SIMILAR |
+ ANGLE VALVE FLANGES IN' LINE [ PURPOSES FOR PIPING SYSTEMS BUT ARE NOT NORWALLY SHOWN ON THE FLOW DIAGRAMS.
+ TOTALIZE INTEGRATE } —— CONNECTION WELDED PRESSURE= VAC. VENT %g?mo&’ |
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» S | HD Ve W W NDCATOR |
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