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AMATA B. GRIMM POWER (RAYONG) 3 LIMITED

Incident Record 2023

Result JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC Total
‘lJ'ImgiJEuLLN (Serious Injury or Medical Treatment) 0 0 0 0 0 0 0 0 0 0 0 0 0
1A UIanHoY (Slighly Injury or First- Aid Treatments) 0 0 0 0 0 0 0 0 0 0 0 0 0
N3NFaUTer1Y (Property Damage/Lost) 0 0 0 0 0 1 0 1 0 0 0 0 2
1nNeUINA (Nearmiss) 0 0 0 0 0 0 0 0 0 0 0 0 0
1NARUUOAY (Out of Working Time Injury) 0 0 0 0 0 0 0 0 0 0 0 0 0
NANTTNUADTIIAADY (Impact on the environment) 0 0 0 0 0 0 0 0 0 0 0 0 0
mmimauqﬁamqﬁmm%u (Total Count Injury Incidents) 0 0 0 0 0 0 0 0 0 0 0 0 0
mmim'suﬂ”qumm (Lost Time : Days) 0 0 0 0 0 0 0 0 0 0 0 0 0
3INAIANITENY (Incident Expense:Baht) 0 0 0 0 0 0 0 0 0 0 0 0 0
i lamahau (Working Hours) 4,720.25 4,528.00 5,000.00 4,279.00 4,931.90 5,098.30 4,586.00 4,935.00 4,667.17 4,866.00 4,964.00 4,754.91 57,330.53
Contractor/Visitor
VAT ULTI (Serious Injury or Medical Treatment) 0 0 0 0 0 0 0 0 0 0 0 0 0
NSWIAWT8410 (Property Damage/Lost) 0 0 0 0 0 0 0 0 0 1 0 1 2
Nouna (Nearmiss) 0 0 0 0 0 0 0 0 0 0 0 0 0
WANTENUADTIINAON (Impact on the environment) 0 0 0 0 0 0 0 0 0 0 0 0 0
smﬁmauqﬂ”ﬁmqﬁmm%u (Total Count Injury Incidents) 0 0 0 0 0 0 0 0 0 0 0 0 0
JIAINNMFEN1Y (Incident Expense:Baht) 0 0 0 0 0 0 0 0 0 0 0 0 0
T laammay (Working Hours) 5,977.00 6,933.00 6,989.00 5,966.00 6,751.00 8,099.00 7,109.00 7,266.00 7,639.00 7,577.00 7,354.00 7,359.00 85,019.00
Total 142,349.53

Hange) : AauinTamsmhandansSuimamnglwih AeTudi 1 AUAHE 2561

Target : ABPR3+ABPR4 = ...150,000... vssquimnng ifefuil 30 Aueneu 2018 162,10450  FaTuamarianm

Target : ABPR3+ABPR4 = ...400,000...........cc0eveueee hours Uiiqtﬂmmmﬁ"mﬁau 31 nInNIAY 2019 426,432.00 ‘]?’JTNQﬂﬁﬁW\ﬂu

Target : ABPR3+ABPR4 = ...700,000...........ccocue... hours miqtﬂmmmﬁmﬁau 31 uN3IIAN 2021 701,549.00 “]?’JTJJ\‘ﬂWiﬁW\TIH

Target : ABPR3+ABPR4 = ...1,000,000.................. hours miqsﬂmmmﬁ"mﬁau 30 Hguieu 2022 1,005,480.75 FTuamsehay

Target : ABPR3+ABPR4 = ...1,300,000.................. hours

goaunull 2022 = 1,104,744.25 hours

16/01/2024




AMATA B. GRIMM POWER (RAYONG) 3,4 LIMITED

TOTAL WORKING HOURS

ABPR3 4,568.25 4,316.50 4,891.50 4,151.00 4,787.90 4,938.30 4,442.00 4,767.00 4,667.17 4,726.00 4,804.00 4,594.91 55,654.53
ABPR4 4,807.25 4,616.50 4,751.00 4,509.00 4,787.78 4,864.48 4,648.00 4,774.00 4,681.42 4,624.00 4,895.00 4,347.45 56,305.88
DTSS 152.00 211.50 108.50 128.00 144.00 160.00 144.00 168.00 166.00 140.00 160.00 160.00 1,842.00
B. Grimm Group - - - - - - - - - - - - =
Contractor 5,977.00 6,933.00 6,989.00 5,966.00 6,751.00 8,099.00 7,109.00 7,266.00 7,639.00 7,577.00 7,354.00 7,359.00 85,019.00
TinfAnuidlnau 136.00 320.00 - - 620.00 416.00 - - - - - - 1,492.00
s lnanidou 15,640.50 16,397.50 16,740.00 14,754.00 17,090.68 18,477.78 16,343.00 16,975.00 17,153.59 17,067.00 17,213.00 16,461.36 200,313.41
ﬂ§ﬂﬂ?ﬂmmiv‘imuﬁ%usﬁuﬁ 1 AuAT 2561 — Tagaiu
13N 12018 12019 1 2020 12021 1 2022 12023 3 im,‘mmmmmu
AandTuil 1 unius 2561 - daifu
ABPR3 52,800.00 58,265.50 55,260.50 57,835.25 56,078.75 55,654.53 335,894.53
ABPR4 49,310.50 55,994.00 55,559.50 56,804.75 55,305.50 56,305.88 329,280.13
MIS - 2,041.50 1,979.00 1,904.00 1,828.00 1,842.00 9,594.50
B. Grimm Group 4,123.00 300.00 - 4,093.00 - - 8,516.00
Contractor 130,889.50 139,298.50 72,273.00 103,636.00 74,263.00 85,019.00 605,379.00
vinfnuitlnay 1,736.00 8,189.50 2,200.00 2,176.00 600.00 1,492.00 16,393.50
STl 238,859.00 264,089.00 187,272.00 226,449.00 188,075.25 200,313.41 1,305,057.66
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SUPPLEMENTARY COMMUNICATION SHEET for

ABPR3 Combined Cycle Cogeneration Plant Project

DATE : 07 Nov, 2016

TITLE OF DOCUMENT

System Design Description for Fire Fighting System

PROJECT CONTROL No

ABPR3-M-T-SG-0001

REV 3

DOCUMENT No

SPC-VC-XAC03-2001

REV 3

This document (first issue for ABPR3) was prepared based on ABP4’s document,

ABP4-M-T-SG-0001 Rev.7, status “Final”. The different points from the ABP4’s document

(except for KKS numbers) are as listed below and highlighted in yellow on this document.

No. | Rev. CUSTOMER COMMENTS REPLYS AND EXPLANATION
N/A Project name mentioned on this
- document were changed from ABP4 and
1 ABP5 to ABPR3 and ABPR4
0 N/A Closed.
1
N/A Each drawing No. mentioned on this
- document was changed from ABP4 to
2 ABPR4.
0 N/A Closed.
1
N/A Terminal point adjacent to workshop
3 i building was added in clause 3.
0 N/A Closed.
1
N/A Fire alarm system for Chiller plant was
- not mentioned on this document since
4 the plant is not prepared.
0 N/A Closed.
1
N/A Annexure — Ilwas organized for easy to
5 ) see and understand.
0 N/A Closed.
1
1 ABPR3,4:(MTK) Noted and added.
pls addition for HRSG local control building
6 2 N/A Closed.
3
- 1 Each Noted and added.
2 N/A Closed.

No. | Rev. CUSTOMER COMMENTS REPLYS AND EXPLANATION
3
1 May please check was it adhesion jointed or | Fused joint was used.
welded?
8 2 May please incorporate in description. Noted and modified. Please refer page 8.
3
1 Please confirm Fire Pump status indication as| Noted and confirmed.
per NFPA 20 Clause 10.4.7 & 4.24
Would request to include in write up. Fire alarm for fire pump was specified.
Please refer clause 2.04.
Regarding with your comment for 4.24. It
is not for system issue, but pump detail.
Pump shaft rotation can be confirmed
9 2 with the following document.
“Equipment specification for fir fighting
pump / ABPR3-M-T-SG-0051".
Fire pump and jockey pump start and
fault signal is transferred to main fire
alarm panel via monitor module to
actuate fire alarm system.
3
1 ABPR3,4:(MTK) Gas Sorry for error. It was modified.
10 2 N/A Closed.
3
ABPR3,4:(MTK) MFAP can display programed
1 | alarm should be indicate to description of description for each addressable device
11 area not by code or number as same as ABP4.
2 N/A Closed.
3
; [ABPR34:(MTK) Noted and modified.
HRSG local control building for unitl
12 2 N/A Closed.
3
ABPR3,4:(MTK)
1 smoke detector for GT local control room [ltis provided as same as ABP4 project.
13 should be provide
2
3
; [ABPR3.4:(MTK) Noted and modified.
HRSG local control building for unit2
14 2 N/A Closed.
3
Please maintain Indoor, outdoor hydrant Noted.
1 system provision as was in ABP4 and Fire
15 Extinguish-ers as was in ABP4
2 N/A Closed.
3
16 1 Confirm explosion proof Confirmed and specified as note 4.
2 N/A Closed.




No. | Rev. CUSTOMER COMMENTS REPLYS AND EXPLANATION
3
1 ABPR3,4:(MTK) It is not prepared as same as ABP4.
portable foam should be provide
VT2 e Closed.
3
1 ABPR3,4:(MTK) Noted and added.
pls addition for HRSG local control building
2 |N/A Closed.
18
3
2 Would request to modify as replied in Noted and added.
comment sheet.
19
3
4
2 Please confirm lamp indication in panel for Monitor module is provided as same as
20 fire pumps / jockey pump status. ABP4 project.
3
4
21 3 Returned as “A” Submitted as “F”

This documentation is CONFIDENTIAL and is
INTELLECTUAL PROPERTY of TPSC (Thailand)
Co., Ltd. It must not be copied, loaned or

FINAL, APPROVAL
FOR CONSTRUCTION

OWNER

Amata B.Grimm Power (Rayong) 3 Limited

PROJECT

ABPR3 Combined Cycle Cogeneration

Plant Project

CONTRACTOR

TITLE

System Design Description for Fire

Fighting System

transferred, nor must be disclosed to any third party PROJECT CONTROL NO. | ABPR3-M-T-SG-0001 | REV.3
without their written permission. -
P APPROVED: Y.Nakajima SCALE OATE
. i NONE 07 Nov,2016
3 | mnonr | TALRPPROVALROR [y | comnume | vuwamn | CHECKED: K.Yamashita oV
2 2016/ep/16 FOR APPROVAL viameyoma | kyamashita | vnakajm | PREPARE: Y.Kameyama DOCUMENT NO.
SPC-VC-XAC03-2001

1 2016/3/11 FOR APPROVAL YKameyama K.Yamashita vNa:apm
0 2016/2/04 FOR APPROVAL 'Y.Kameyama K.Yamashita Y.Nakajim

REV DATE DESCRIPTION PREPARE checkep | APPEOVE

TPSC (Thailand) Co.,Ltd




SYSTEM DESIGN DESCRIPTION
FOR

FIRE FIGHTING SYSTEM Amata B. Grimm Power

(Rayong) 3 Limited

SYSTEM DESIGN DESCRIPTION
FOR

FIRE FIGHTING SYSTEM Amata B. Grimm Power

(Rayong) 3 Limited

1.00

INTRODUCTION

This document describes the design and operational concept of fire protection and
detection system to be adopted in the proposed ABPR3 Combined Cycle Cogeneration
Plant and ABPR4 Combined Cycle Cogeneration Plant, each consisting of 2 (two) Gas
Turbine and Generators, 2 (two) Heat Recovery Steam Generators, 1 (one) Steam
Turbine and Generator, 2 (two) GTG Step-up Transformer Units, 1 (one) ST Step-up
Transformer Unit, and 2 (two) AUX Transformer Units and auxiliary plant.

The fire protection and detection system is designed to fulfil the following requirements:

- Prevention of fire breakout and fire spread.

- Protection and safety of operating personnel.
- Detection and warning of fire

- Minimization of damage resulting from a fire

Above requirements are met by optimum building and equipment arrangement,
optimum selection of fire protection devices and by adequate fire detection. Adequate
measures have been taken in design of layout and design of building constructions to
minimize fire hazards. This will further facilitate fire suppression system effectiveness
and restrict spread of fire to the adjacent zones. A preliminary list fire zones is

attached herewith as Annexure-Il showing all the detection and suppression modes.

Entire plant and facilities will be closely supervised by fire detection and alarm system
adequately designed and strategically located for early detection. The detection system
will also actuate the suppression system as and where necessary and will in turn give
annunciation in the main fire alarm panel placed in the control room. This will facilitate
locating the zone of fire, and necessary measures could be taken in accordingly to
extinguish the fire. Certain locations envisage manual actuation over automatic
actuation to avoid faulty conditions and difficulties thereafter. The signals from the
detection system will facilitate actuation of such manual systems as and when
applicable. Suitable exit signs will be provided all over the plant to facilitate easy
evacuation in case of any fire hazard. Regarding fire detection and protection system
description for the gas turbine, please refer to “GTG System Description for Fire

Index
Clause No. | Description
1.00 INTRODUCTION
2.00 GENERAL PHILOSOPHY
3.00 SCOPE OF FIRE PROTECTION AND DETECTION SYSTEM
4.00 CLASSIFICATION OF FIRE ZONES & IDENTIFICATION
5.00 SYSTEM DESCRIPTION
6.00 WATER REQUIREMENT AND PUMP CAPACITY CALCULATIONS
Annexure - | | Scope Summary Sheet 1 Sheet
Annexure -1l | Zone Chart 3 Sheets
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SYSTEM DESIGN DESCRIPTION
FOR

FIRE FIGHTING SYSTEM Amata B. Grimm Power

(Rayong) 3 Limited

1.01

1.02

Detection and Extinguishing System / ABPR3 — M-S-MB-0049".

DESIGN CODES AND STANDARDS

All Fire Protection, Fire Detection and Alarm Systems will be designed in accordance
with the National Fire Protection Association (NFPA) Standards, Thai Engineering
Institute (EIT) Standards, Industrial Estate Authority of Thailand (IEAT) Standards, and
Thailand Industrial Standard (TIS). For Fire safety facilities non-covered by NFPA codes

SYSTEM DESIGN DESCRIPTION
FOR

FIRE FIGHTING SYSTEM Amata B. Grimm Power

(Rayong) 3 Limited

will be in conformity with a published international or National code of practice.

The reference standards are

NFPA-10 : Standard for Portable Fire Extinguishers_2013 Edtion

NFPA-13 : Standard for the Installation of Sprinkler Systems_ 2013 Edtion

NFPA-14 : Standard for the Installation of Stand Pipe and Hose Rack_ 2013 Edtion

NFPA-15 : Standard for Water Spray Fixed Systems _2012 Edtion

NFPA-20 : Standard for Fire Pumps, Centrifugal _2013 Edtion

NFPA-24 : Standard for Installation of Private Fire Service Mains and their
Appurtenances _2013 Edtion

NFPA-70 : National Electrical Code_ 2014 Edtion

NFPA-72 : National Fire Alarm Code_ 2013 Edtion

NFPA-101 : Life Safety Code _2012 Edtion

NFPA-850 : Recommended Practice for Fire Protection for Electric Generating Plants_ 2010

Edtion

REFERENCE DRAWING & DOCUMENT

ABPR3-M-T-PD-0022
ABPR3-M-T-PD-0023
ABPR3-M-T-SG-0022
ABPR3-M-T-SG-0039

ABPR3-M-T-CL-0023
ABPR3-M-T-SG-0002

ABPR3-M-T-SG-0008

ABPR3-M-T-MB-0049

ABPR3-M-T-SG-0002

P&ID for Outdoor Hydrant (To be submitted later)
P&ID for Fire Pump Station (To be submitted later)
P&ID for Water Spray System (To be submitted later)

P&ID for Sprinkler System/Indoor Hydrant System
(To be submitted later)

Design Calculation for Fire Pump (To be submitted later)

General Piping Arrangement for Fire Pump Station
(To be submitted later)

General Arrangement for Fire Fighting System of Fire Ring Main and
Outdoor Hydrant (To be submitted later)

GTG System Description for Fire Detection and Extinguishing System
(To be submitted later)

General Piping Arrangement for Fire Pump Station
(To be submitted later)

Project :

Amata B. Grimm Power (Rayong) 3 Limited
ABPR3 Combined Cycle Cogeneration Plant Project

Document No.: ABPR3-M-T-SG-0001

2.00

2.02

2.03

GENERAL PHILOSOPHY

The Power Plant will be designed to provide safe operating environment for equipment
and personnel by laying out equipments with sufficient separation and segregation to
minimize risk from fire and explosions. Power plant design shall include the selection of
suitable equipment and material to minimize the risk of fire spreading. To further
strengthen the safety, especially from fire hazards, a suitable fire fighting system will be
provided consisting of Fire Detection and Protection System to ensure safety from fire
hazards in the plant area. The overall system consists of different types of a number of
fire protection systems required to detect and extinguish the fire outbreak in the power
plant, including water hydrant system, water spray deluge system, water sprinkler
system and gas based system (GTG) along with portable extinguishers.

Water required for protecting the power plant and sub station from fire will be extracted
from the above ground Service Water Tank (00GBL10BB001), and Demineralized
Water Tank (OOGCL10BB001) as backup. The water storage capacity will be calculated
based on the water flow rate required for the largest fixed fire suppression system and
hose stream demand that could operate simultaneously ensuring adequate firewater
supply volume for two hours operation in this condition. Fire hydrant/ yard hydrant
system consists of electrically driven main pump, diesel engine driven (stand-by) pump
and electrically driven jockey pump. The capacity of the pumps will be decided based
on the flow and hydraulic pressure calculations. The design capacity of the diesel
engine driven pump and electricity driven pump will be identical.

The system consists of pressurized above ground steel (hot-dipped galvanized carbon
steel) pipe and underground HDPE piping network. The pressure of fire service main is
maintained within the specified limit by jockey pump. The jockey pump will take care of
minor pressure losses in piping network. If the jockey pump fail to maintain adequate
pressure and the pressure in the piping system falls below the set pressure (due to
actuation of hydrant etc), the electric motor driven main fire pump will automatically start.
In case the electrically driven pump fails to start and pressure in fire service main further
drops below the pre-set value, diesel engine driven (stand-by) pump will automatically
start-in. The fire pumps will continue to operate until manually shut off. This fire water

Rev
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SYSTEM DESIGN DESCRIPTION
FOR

(Rayong) 3 Limited

FIRE FIGHTING SYSTEM Amata B. Grimm Power

2.04

2.05

will be provided for all the water based fire fighting systems e.g. water hydrants and
standpipes, deluge spray system, sprinkler system. Section valves will be provided to
the ring main to minimize the impact of isolations to repair system leaks.

A fire alarm and detection system will be provided consisting of microprocessor based
intelligent analogue addressable main alarm panel with its own battery back up power
supply of the capacity of up to 24 hours and shall additionally be able to sound alarm
signal for up to 10 minutes. The main alarm panel shall be connected to monitor
detectors (smoke detector and heat detector), control module (for alarm horn and
strobe light), and monitor module (for manual call station and pressure switch) located
at each strategic points in each fire zone as per the Annexure-l. Main fire alarm panel
displays system status for all fire zones by audiovisual signal actuation. Short circuit,
wire break or any other system fault/trouble including fire pump (Motor Driven Fire
Pump and Engine Driven Fire Pump) and jockey pump running and loss of phase will be
indicated on the main fire alarm panel. In case of fire, fire dampers are prepared where
air ducts penetrated or terminate at openings in walls or partitions required to have a fire
resistance rating of 2 hours or more will be closed automatically by melting the fusible
link.

Portable wall mounted or trolley type fire extinguishers of different types will be provided
based on potential fire hazards and occupancy types as envisaged in various buildings
of power plant.

SYSTEM DESIGN DESCRIPTION
FOR

FIRE FIGHTING SYSTEM Amata B. Grimm Power
(Rayong) 3 Limited

Project :

Amata B. Grimm Power (Rayong) 3 Limited

Document No.: ABPR3-M-T-SG-0001

Rev

3.00 SCOPE OF FIRE PROTECTION AND DETECTION SYSTEM

According to the requirements of the specification and applicable NFPA standards, the
fire protection and detection systems to be provided are tabulated zone wise and
attached herewith as Scope Summary Sheet (Annexure—I).

Terminal Point Connection of Fire Ring Main
(Reference document: Piping Terminal Point List)

ABPR3 Combined Cycle Cogeneration Plant Project Date: 2016/11/07 Page 6 of 15

Terminal . Size .
Point No. Description (ASME) Connection Type
Tapping on fire water ring main adjacent to gas
metering station and workshop building. Flange
T14.2 Isolation valve and blank flange included in DN200 ANSI 150LB RF
contractor scope of supply
Lo Rev
Project: Document No.: ABPR3-M-T-SG-0001
Amata B. Grimm Power (Rayong) 3 Limited 3
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SYSTEM DESIGN DESCRIPTION
FOR

FIRE FIGHTING SYSTEM
(Rayong) 3 Limited

Amata B. Grimm Power

and Concept Diagram for Fire Alarm & Detection System for better clarity and
understanding.

[Design Pressure]

- System Pressure (Design Pressure) :10.0 barg
- Jockey Pump Start Pressure 9.0 barg
- Jockey Pump Stop Pressure : 10.0 barg
- Motor Driven Fire Pump Start Pressure 8.0 barg
- Engine Driven Fire Pump Start Pressure 7.0 barg

[Minimum Design Requirements]

- System Pressure

- Pipework Material
Aboveground
Underground

- Pressure Rating

- Piping Connections

: Min. 6.9 barg (at remote hydrant)

: Hot-dipped galvanized carbon steel
: High Density Poly-Ethylene (HDPE)
: 150LB.

4.00 CLASSIFICATION OF FIRE ZONES & IDENTIFICATION
The Power Plant will be divided in to fire zones for the purpose of identifying the location
of the fire outbreak. Generally the buildings within the plant will be zoned as follows and
as per the zoning chart (Annexure—lI) :
ABPR3 ABPR4
@ Each Gas Turbine Generator N Each Gas Turbine Generator
Unit1,2 Unit1,2
(2) Each HRSG Unit 1,2 (2) Each HRSG Unit1,2
(3) STG Building (3) STG Building
(4) Each STG Bearing (4) Each STG Bearing
Load Gear and Lube Oil System Load Gear and Lube Oil System
(5) Each GT Main Transformer 1,2 (5) Each GT Main Transformer1,2
(6) ST Main Transformer (6) ST Main Transformer
(7) Each AUX. Transformer 1-6 (7) Each AUX. Transformer 1-6
(8) Emergency Diesel Generator (8) Emergency Diesel Generator
(9) HRSG local control building (9) HRSG local control building
Common
(1) Electrical Control Building
(2) Control Rooms
(3) Electrical Room
(4) Cable Room
(5) Switchgear Room
(6) Each Battery Room
(7) HVAC Room
(8) Chemical Laboratory
(9) Water Treatment Plant
(10) Fire Pump Station
(11) Air Compressor Station
According to the requirements of the specification and applicable NFPA standards, the
above areas have been divided into various fire zones as per Annexure—Il showing type
of detection and type of zone separation.
5.00 SYSTEM DESCRIPTION
The entire power plant will be subdivided into independent fire zones. Various modes
and utilities of fire fighting and detection system are as described hereunder. This
description will be read in conjunction with the Fire Protection System Flow Drawing
ject : Rev
Project : Document No.: ABPR3-M-T-SG-0001
Amata B. Grimm Power (Rayong) 3 Limited 3
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Aboveground : Flanges or threaded
Underground : Fused Joint
5.01 FIRE FIGHTING PUMPS
Fire fighting pumps, installed in a separate fire pump station near existing above ground
Service Water Tank (00GBL10BB001), will take suction from Service Water Tank
(00GBL10BB001) having minimum fire water reserve at all times per NFPA
requirements. Pumps will supply firewater to the fire service main for further distribution
to various plant fire fighting facilities via dedicated piping network.
Following configurations will be used for firefighting pumps:
a. 1x100% electric motor driven fire main pump
b. 1x100% diesel engine driven fire main pump
c. 1x100% electric motor driven fire jockey pump
The delivery pressure of the pumps will ensure a minimum operating pressure of 6.9 bar
at the remotest hydrant. The pressure of fire service main is maintained within the
o R
Project: Document No.: ABPR3-M-T-SG-0001 | "
Amata B. Grimm Power (Rayong) 3 Limited 3

ABPR3 Combined Cycle Cogeneration Plant Project

Date: 2016/11/07

Page 9 of 15




SYSTEM DESIGN DESCRIPTION
FOR

FIRE FIGHTING SYSTEM
(Rayong) 3 Limited

Amata B. Grimm Power

5.02

5.03

specified limit by jockey pumps. These Jockey pumps will take care of minor pressure
losses in piping network which is manifested by drop in header pressure and jockey
pumps will be ON/OFF controlled by a pressure switch mounted on the discharge
header.

If the jockey pump cannot maintain the pressure and the pressure in the piping system
falls below the set pressure, the motor driven fire pump will automatically start (This
indicates activation of fire hydrant/water spray system). In case the electric motor driven
pump fails to start & pressure in fire service main further drops below the pre-set value,
diesel engine driven (stand-by) pump will automatically start. The electric and diesel
driven fire pump will continue to operate until they are manually shut off.

The diesel oil storage tank for diesel engine will have a capacity of 3 hours continuous
operation at full load as per Owner’s requirement.

FIRE SERVICE MAIN

Outdoor protection will generally be designed, installed and tested in accordance with
NFPA 24, latest edition. The specification for above ground fire service main will be of
hot-dipped galvanized carbon steel as per the requirement stated in 2.03 and
underground pipe will be of HDPE type, designed in the form of supply rings around and
throughout the power station to serve various water based fixed fire fighting system.
This main ring will remain pressurized continuously. Branch connections from this fire
service main to the aboveground standpipes and extinguishing system will be made of
galvanized carbon steel. At road crossing the pipe will be encased in the trench or
installed in the underground directly. At the portions of interference, the pipes will be
underground. Ring main will be sectionalized suitably with isolation valves to isolate
some strategic sections for maintenance while remaining portion of the system will still
be available.

OUTDOOR HYDRANT

Outdoor fire hydrants will be taking tap-off from the yard main with Isolation valve.
Outdoor hydrant to be considered to connect fire tender according to Thailand
regulation .These hydrants location will be as per NFPA 850 guidelines as required and

SYSTEM DESIGN DESCRIPTION
FOR

FIRE FIGHTING SYSTEM
(Rayong) 3 Limited

Amata B. Grimm Power
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5.04

5.05

spacing will be kept at max. 60 m. The hydrant shall be of wet barrel type with 65NB
instantaneous outlets. Pressure at the nozzle outlets will be maintained at
approximately 6.9 barg as a minimum. Each hydrant point has been provided with a
painted gauge 16 steel cabinet containing the following.

a. Two fire hoses 65 mm diameter, 30 m long made of polyester filament yarn,

synthetic/rubber with lining
b. 65 mm dia. male/female instantaneous bronze coupling
c. Two jet spray adjustable nozzles

INDOOR HYDRANT AND STANDPIPE

The standpipe system consists of above ground carbon steel wet pipe arrangement and
will be always kept pressurized. Indoor hydrants will be provided as per the allocations
indicated P&l Diagram and will be in a carbon steel wall mounted hose cabinets
containing the following.

One suitable landing valve.
One 25 mm diameter jet spray nozzle, adjustable type in rigid high impact
nylon

c. One hose reel with 30 m of 25 mm diameter hose, connection and valve. Hose
reel will be made from reinforced non-shrinkable rubber

d. One portable 15 Ibs dry powder fire extinguisher, of fire 10A:60B fire rating and
TIS standard

e. Separate identification labels for hose reel and fire extinguisher

AUTOMATIC WATER SPRAY (WATER DELUGE) SYSTEM

The water deluge systems are provided for automatic water spray fire protection and
are tapped off from the fire service main.
Each bearing, load gear and lube oil tank of STG, STG transformer, GTG transformer

and AUX transformers and LV transformers are protected by water spray deluge system.

Deluge valves will be hydraulically actuated type for all transformers and pre-action type
for bearing, load gear and lube oil tank. Each transformer deluge system will be fully
automatic with frangible bulb type automatic detection system actuating the deluge

Date: 2016/11/07
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SYSTEM DESIGN DESCRIPTION
FOR

FIRE FIGHTING SYSTEM Amata B. Grimm Power

(Rayong) 3 Limited

valve enabling water spray through Nozzles for all transformers. The bearing, load gear
and lube oil tank of STG deluge system will be pre-action automatic with automatic heat
detection system actuating the deluge valve.

Operation step of pre-action deluge system is first signal from heat detector to open the
deluge valve and after receiving the first signal, the temperature will increase (actual
fire), the bulb of closed type spray nozzle is burst and deluge water will be discharged.
The system and operation is based on dry pipe principle. The deluge valve for each
system will have provision facilitating manual operation.

SYSTEM DESIGN DESCRIPTION
FOR

FIRE FIGHTING SYSTEM Amata B. Grimm Power

(Rayong) 3 Limited

5.06 SPRINKLER SYSTEM
Electrical/Control building cable room and fire pump house is protected by automatic
sprinkler system.
Water sprinkler systems will be provided in accordance with NFPA 13 and NFPA 850.
The design density and area of operation to be considered to suit the risk as per area
density curve stipulated in NFPA as depicted hereunder.
Area Density Curve
Diensity {mm/min)
000 T .‘T. S \WEmn REmmn um——mm——

-_E 4000 a7z _g

: g

R M ore £

= 2500 232 o

a -]

2000y 186 2

rsonl NN I N e
005 010 015 0.20 025 0.30 0.35 040
Density (gpmift’)
And the areas are classified according to NFPA 13 and NFPA 850 as below.
Area Class
E&C Building Cable Room Extra Hazard - Group2
oo Rev
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5.07

5.08

5.09

Fire Pump Station Extra Hazard - Groupl

Emergency Diesel Generator Extra Hazard - Groupl

The System consists of bulb sprinklers, alarm valve, isolation valve and piping etc. The
sprinkler systems will normally be “wet” installations. Sprinkler heads will be bulb type.
The operating temperature shall be 68 or 79°C or otherwise shall be in conformance
with NFPA 13 standard.

Each system will be provided with voltage free contact, operated by a flow
switch/pressure switch provided in the delivery side pipe work to indicate operation of
the system at the particular area to the fire alarm control panel and to activate the
warning devices provided in the that area.

PORTABLE / WHEELED FIRE EXTINGUISHERS

Portable / Wheeled fire extinguishers will be selected and distributed as per NFPA 10.
The extinguishers will be selected to suit the hazard and normally be located near the
exits. Based on the occupancy, types of fire extinguishers envisaged in different
buildings are tabulated zone wise and attached herewith as Scope Summary Sheet
(Annexure-I). Type and capacity of extinguishers will be as follows.

- Portable dry chemical fire extinguishers 15 Ibs capacity, of 10A:60B fire rating

- Potable CO, extinguishers of 10 Ibs capacity

CO, Extinguishing System (GTG supplier scope of work)

Gas Turbine Enclosure is protected by CO, Extinguishing System. Heat detector and
flame detector is provided and connected to the fire alarm panel for GTG to operate
CO, Extinguishing System.

Detail description is mentioned in separate document ref. to “GTG System Description
for Fire Detection and Extinguishing System”, “Fire detection and extinguishing System
SGJ”, and “GTG Aggregate List — Fire Detection and Extinguishing System SGJ".

FIRE ALARM & DETECTION SYSTEMS

The system is to give an early warning of dangerous conditions to occupants enabling

Date: 2016/11/07 Page 12 of 15
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SYSTEM DESIGN DESCRIPTION
FOR

FIRE FIGHTING SYSTEM
(Rayong) 3 Limited

Amata B. Grimm Power

them to evacuate the building or area safely.

The equipment provided will consist of addressable Manual Call Points, Automatic
Detectors and Alarm Sounders. The alarm system network will be of self monitoring
type to indicate of any earth faults, open or short circuits. The system will raise the
alarm to warn occupants to take appropriate action.

A wall mounted analogue addressable main fire alarm control panel will be provided in
Central Control Room.

The control panel will be capable of logging suitable number of events history.

The fire detection system will have a main fire alarm panel in the central control room
together all the fire and fault signals from respective zones. Panels will be fed from
normal power supply with a battery back-up of about 24 hours so as to take care of any

exigencies.

SYSTEM DESIGN DESCRIPTION

FOR

FIRE FIGHTING SYSTEM

Amata B. Grimm Power

(Rayong) 3 Limited

6.00 WATER REQUIREMENT AND PUMP CAPACITY CALCULATIONS
Specification stipulates the water requirement and fire water pump sizing to be based
on requirement for sprinkler system in cable room (anticipated largest water
requirement in consideration of a single event in either ABPR3 or ABPR4).
The same is being established hereunder vis-a-vis NFPA stipulations.
6.01 FIRE WATER REQUIREMENT
The required water demand is following table.
. Protected . Required Water Reference
Area / EQuipment Surface Water Density Demand NEPA Code
GTG Step-up 150 m? 10.2 L/m? 1780.0 Limin NFPA850 7.8.6
Transformer 1 (ABPR3/4) 40 m2 6.1 L/m> (bottom) : NFPA 15
GTG Step-up 150 m” 10.2 L/im? 1780.0 Limin NFPA850 7.8.6
Trans former 2 (ABPR3/4) 40 m? 6.1 L/Im? (bottom) : NFPA 15
STG Step-up 138 m? 102 L/ m? . NFPAB850 7.8.6
> 3 1625.0 L/min
Transformer (ABPR3/4) 35m 6.1 L/m* (bottom) NFPA 15
GTG 1 Unit Auxiliary 109.8 m? 10.2 L/ m? 1295.0 Limin NFPAS850 7.8.6
Transformer (ABPR3/4) 28.6 m2 6.1 L/m? (bottom) ’ NFPA 15
GTG 2 Unit Auxiliary 109.8 m? 10.2 L/ m? 1295.0 Limin NFPAS850 7.8.6
Transformer (ABPR3/4) 28.6 m?2 6.1 L/m? (bottom) : NFPA 15
LV Auxiliary Transformer 1 26.7 m? 10.2 L/ m? 310.0 Lmin NFPA850 7.8.6
(ABPR3/4) 5.6 m” 6.1 L/m? (bottom) ‘ NFPA 15
o Rev
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LV Auxiliary Transformer 2 26.7 m’ 10.2 L/ m? 310.0 L/min NFPA850 7.8.6
(ABPR3/4) 5.6 m° 6.1 L/m? (bottom) : NFPA 15
LV Auxiliary Transformer 3 34.8m’ 10.2 L/ m? 400.0 Limin NFPAB850 7.8.6
(ABPR3/4) 71m? 6.1 L/m? (bottom) ’ NFPA 15
. 2 2
10.2 L
LV Auxiliary Transformer 4 34.8 mz 0 | /m 200.0 Limin NFPAB850 7.8.6
(ABPR3/4) 71m 6.1 L/m? (bottom) NFPA 15
LV Auxiliary Transformer 5 314 m’ 102/ m° 360.0 L/mi NFPA850 7.8.6
> 7 .0 L/min
(ABPR3/4) 6.5m 6.1 L/m® (bottom) NFPA 15
LV Auxiliary Transformer 6 31.4m? 10.2 L/ m? 360.0 Umin NFPAS850 7.8.6
(ABPR3/4) 6.5 m> 6.1 L/m? (bottom) : NFPA 15
- 2 2 ) NFPA850 7.8.2

E&C Building Cable Room 232m 12.2L/m 2830.4 L/min NEPA 13

) ) 2 2 ) NFPA850 7.9.4
Fire Pump Station 102 m 10.2L/m 1045.0 L/min NFPA13
STG Bearing and 2 2 . NFPA850
Lube Oil Tank 4zm 122L/m 512.4 L/min 774187742
Emergency 2 2 .
Diesel Generator 19.5m 10.2 L/ m 198.9 L/min NFPA 13
The highest water demand area / equipment is E&C Building Cable Room
(2830.4 L/min) based on above table.
Total flow required for water capacity =2830.4 LPM (A)
Hose Stream for Water Hydrant:
Total hose stream required =1890 LPM (B)
Total fire water required capacity =(A) +(B)

=4720.4LPM  =283.2 m%hr.
6.02 FIRE WATER PUMP CAPACITY
As Design calculations, maximum discharge required is 283.2 m%hr.
As per NFPA 20, 2-3, The rated capacity of Pump is 1250 GPM (283.8 m*/hr)
Main Fire Water Pumps : 2 Nos. (1electric + 1diesel) capable of delivering 283.8 m*/hr
(each)
o Rev
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Amata B. Grimm Power

*note : It is assumed the required water demand of non-EPC area will not exceed that in

EPC area which is described in this pump capacity.

6.03  FIRE WATER STORAGE CAPACITY AND WATER SOURCE

As per water requirement calculations,

The maximum water required is 4720.4 LPM.

Hose stream demand (as per NFPA 850) = Included above.

Total water storage required for two hours (as per NFPA 850, 6.2.1)
=2x60x4720.4 =566,448 L

567 m®

Project :

Rev

Document No.: ABPR3-M-T-SG-0001
Amata B. Grimm Power (Rayong) 3 Limited

ABPR3 Combined Cycle Cogeneration Plant Project

Date: 2016/11/07 Page 16 of 15
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EIRE FIGHTING AND DETECTION SYSTEM - SCOPE SUMMARY SHEET

Annexure - |

Water System Gas system Detection System Extinguisher
* o G S| co,smen MIIM SN o 5, | T e VS W
Power Plant
P-1 |Gas Turbine Area (ABPR3 & ABPR4) o
o o o
Gas Turbine Unit 1 (by GTG (byGTG (b GTG o o o
supplier) supplier)  supplier)
HRSG Unit 1 o o
HRSG local control building for Unit 1 o o o
o o o
Gas Turbine Unit 2 (by GTG (byGTG  (by GTG o o o
supplier) supplie)  supplier)
HRSG Unit 2 o o
HRSG local control building for Unit 2 o o o
P2 |STG Building (ABPR3 & ABPR4) o o o o o o
Steam Turbine/Generator Bearing /Load o o
Gear and Loop Oil Unit Preacion
-3 |Electrical / Control Building o o o o o o
-3F Corridor Area o o
-3F Central Control Room o
-3F Library Room o
-3F DCS & Protection System Room o o
-3F Cable Space under CCR and DCS room o
-3F Engineering and Diagnostics Room o
-3F Manager Room o
-3F Metering Room o
-3F Kitchen & Canteen o
-3F Female Toilet o
-3F Male Toilet o
“2F Corridor Area o
-2F Electrical Panel Room o
-2F Battery Room (ABPR3) o o o
-2F Battery Room (ABPRA) o o o
-2F Locker Room o
-2F Shift Chart Engineer Room o
“2F Off Duty Room o
-2F HVAC Room o
-1F SWGR Room o o o o o
-1F STG Control Room o
-GF Cable Room o(Auto) o o o
Aux Transformer # 1 (ABPR3) o(Auto) e
Aux Transformer #2 (ABPR3) o(Auto) Frangani balb
Aux Transformer # 3 (ABPR3) o(Auto) e
Aux Transformer # 4 (ABPR3) o(Auto) e
Aux Transformer #5 (ABPR3) o(Auto) ki
Aux Transformer # 6 (ABPR3) o(Auto) i
Aux Transformer # 1 (ABPR4) o(Auto) ki
Aux Transformer # 2 (ABPR4) o(Auto) [k
Aux Transformer # 3 (ABPR4) o(Auto) e
Aux Transformer # 4 (ABPR4) o(Auto) Frenghe bt
Aux Transformer #5 (ABPR4) o(Auto) e
Aux Transformer #6 (ABPRA) o(Auto) ki
Unit Aux Transformer # 1 ofAuto) Frargabie i
Unit Aux Transformer # 2 o(Auto) Frarglakie bal
Unit Aux Transformer # 3 o(Auto) e
Unit Aux Transformer # 4 o(Auto) e
P-4 |GTG Main Transformer 1,2 (ABPR3) o o(Auto) ki o
P-4 |GTG Main Transformer 12 (ABPRA) o oauto) jjrirmiag o
P-5 |ST Main Transformer (ABPR3) o o(Auto) Frangani b °
P-5 |ST Main Transformer (ABPR4) o o(Auto) R °
P-6 |Emergency Diesel Generator (ABPR3) o o(Auto) o o o o
Emergency Diesel Generator Oil Tank o
Emergency Diesel Generator (ABPR4) o o(Auto) o o o o
Emergency Diesel Generator Oil Tank o
-7 |Fire Pump Station o o(Auto) o o o o
P8 |Water Treatment Plant o o o o
WTP Electrical Building o o o o
Chemical Laboratory Room o o o o
Cable Space over ceiling 3
Notes:

P

Number of fire extinguishers / Indoor Hose reels shall be based on the latest building layout.
Number of outdoor hydrant shall be based on the latest plot plan
Fixed Water deluge systems to be provided with automatic release operated by frangiable buld detector.
Explosion proof heat detector to be provided for battery room in E&C building
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Annexure-I|
Eire Fighting System - Zone Chart
ZONE INDICATION LOCATION / BUILDING DETECTION PROTECTION PREVENTION
Description Manual/Auto
Outdoor  Hydrant and  Fire
. . Heat and Flame Detector Extinguishers
GT Unit 1 (ABPR3/4) Gas Turbine Area . . o Manual and Auto
(provided by GTG Supplier) CO, Extinguishing System
(provided by GTG Supplier)
. . Outdoor ~ Hydrant and  Fire
HRSG Unit 1 (ABPR3/4) Gas Turbine Area N/A Manual
Extinguishers
HRSG Local Control Building Unitl . . .
HRSG Local Control Building Smoke Detector Fire Extinguishers Manual
(ABPR3/4)
Outdoor Hydrant and Fire
. . Heat and Flame Detector Extinguishers
GT Unit 2 (ABPR3/4) Gas Turbine Area . ' . Manual and Auto
(provided by GTG Supplier) CO; Extinguishing System
(provided by GTG Supplier)
HRSG Local Control Building Unit2 . . .
HRSG Local Control Building Smoke Detector Fire Extinguishers Manual
(ABPR3/4)
i . Outdoor  Hydrant and  Fire
HRSG Unit 2 (ABPR3/4) Gas Turbine Area N/A o Manual
Extinguishers
. . - . Indoor, Outdoor hydrant system
STG Building (ABPR3/4) Steam Turbine Building Manual Pull Station X o Manual
and Fire Extinguishers
STG Bearing Unit, Load Gear . . Water Spray System (Pre-action X
X X Steam Turbine Building Heat Detector Automatic
and Lube Oil Tank Unit (ABPR3/4) type)
. X - Frangiable Bulb X
Aux Transformer Unit 1 (ABPR3/4) Electrical/Control Building . i Water Spray System Automatic
(Pilot actuated frangible bulb type)
Frangiable Bulb
Aux Transformer Unit 2 (ABPR3/4) Electrical/Control Building X i Water Spray System Automatic
(Pilot actuated frangible bulb type)
. X - Frangiable Bulb .
Aux Transformer Unit 3 (ABPR3/4) Electrical/Control Building Water Spray System Automatic
(Pilot actuated frangible bulb type)
. X - Frangiable Bulb .
Aux Transformer Unit 4 (ABPR3/4) Electrical/Control Building . i Water Spray System Automatic
(Pilot actuated frangible bulb type)
Aux Transformer Unit 5 (ABPR3/4) Electrical/Control Building Frangiable Bulb Water Spray System Automatic
ABPR3/ABPR4 Combined Cycle Cogeneration Plant Project
Annexure-I|
Fire Fighting System - Zone Chart
ZONE INDICATION LOCATION / BUILDING DETECTION PROTECTION PREVENTION
Description Manual/Auto

(Pilot actuated frangible bulb type)

Frangiable Bulb

Aux Transformer Unit 6 (ABPR3/4) Electrical/Control Building . i Water Spray System Automatic
(Pilot actuated frangible bulb type)
X o Indoor, Outdoor hydrant system
3F Manager Room Electrical/Control Building Smoke Detector . o Manual
and Fire Extinguishers
Indoor, Outdoor hydrant system
3F Central Control Room Electrical/Control Building Smoke Detector Manual
and Fire Extinguishers
Ind Outdoor hydrant syst
3F DCS Room Electrical/Control Building Smoke Detector ndoor, Outdoor hydrant system Manual
and Fire Extinguishers
. . - Indoor, Outdoor hydrant system
3F Library Electrical/Control Building Smoke Detector v v Manual
and Fire Extinguishers
3F Engineering and . - Indoor, Outdoor hydrant system
. 9 K 9 Electrical/Control Building Smoke Detector v v Manual
Diagnostics Room and Fire Extinguishers
. . - Indoor, Outdoor hydrant system
3F Meeting Room Electrical/Control Building Smoke Detector Y Y 4 Manual
and Fire Extinguishers
N N - Indoor, Outdoor hydrant system
3F Kitchen Electrical/Control Building Smoke Detector v 4 Manual
and Fire Extinguishers
. N - Indoor, Outdoor hydrant system
3F Female Toilet Electrical/Control Building Smoke Detector v Y Manual
and Fire Extinguishers
. . . Indoor, Outdoor hydrant system
3F Male Toilet Electrical/Control Building Smoke Detector v 4 Manual
and Fire Extinguishers
3F Cable Space Under Central Indoor, Outdoor hydrant system
Electrical/Control Building Smoke Detector ' v 4 Manual
Control Room Floor and Fire Extinguishers
3F Cable Space Under DCS Room Indoor, Outdoor hydrant system
Electrical/Control Building Smoke Detector ' v 4 Manual
Floor and Fire Extinguishers
. . - Indoor, Outdoor hydrant system
2F Electrical Panel Room Electrical/Control Building Smoke Detector 4 4 Manual

and Fire Extinguishers
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Annexure-I|
Eire Fighting System - Zone Chart
ZONE INDICATION LOCATION / BUILDING DETECTION PROTECTION PREVENTION
Description Manual/Auto
2F Battery Room Electrical/Control Building Smoke Detector Indoor, Outdoor hydrant system Manual
and Fire Extinguishers
. - Indoor, Outd hydrant syst
2F Room Locker (Male) Electrical/Control Building Smoke Detector ndoor, Qutdoor hydrant system Manual
and Fire Extinguishers
. - Indoor, Outd hydrant syst
2F Room Locker (Female) Electrical/Control Building Smoke Detector ndoor, Guidoor hydrant system Manual
and Fire Extinguishers
. . . _— I s h it
2F Shift Chart Engineer Room Electrical/Control Building Smoke Detector ndoor, Outdoor hydrant system Manual
and Fire Extinguishers
2F Off Duty Room Electrical/Control Building Smoke Detector Indoor, Outdaor hydrant system Manual
and Fire Extinguishers
2F HVAC Room Electrical/Control Building Smoke Detector ndoor, Outdoor hydrant system Manual
and Fire Extinguishers
1F SWGR Room Electrical/Control Building Smoke Detector ndoor, Outdoor hydrant system Manual
and Fire Extinguishers
. - Indoor, Outd hydrant syst
1F STG Control Room Electrical/Control Building Smoke Detector ndoor, Guidoor hydrant system Manual
and Fire Extinguishers
. i M | Pull i . -
GF Cable Room Electrical/Control Building anual Pull Station Sprinkler system Automatic
Smoke Detector
Unit Aux. Transformer 1 Generator step-up ) ) )
Frangiable bulb Water Spray System Automatic Fire Wall
(ABPR3,ABPR4) transformers area
Unit Aux. Transformer 2 Generator step-up ) ) )
Frangiable bulb Water Spray System Automatic Fire Wall
(ABPR3,ABPR4) transformers area
Generator step-up
GTG Transformer 1 (ABPR3/4) Frangiable bulb Water Spray System Automatic Fire Wall
transformers area
Generator step-up
GTG Transformer 2 (ABPR3/5) Frangiable bulb Water Spray System Automatic Fire Wall
transformers area
ABPR3/ABPR4 Combined Cycle Cogeneration Plant Project
Annexure-I|
Eire Fighting System - Zone Chart
ZONE INDICATION LOCATION / BUILDING DETECTION PROTECTION PREVENTION
Description Manual/Auto
Generator step-up
ST Transformer (ABPR3/5) Frangiable bulb Water Spray System Automatic Fire Wall
transformers area
. Emergenc Diesel . Sprinkler ~ System  (Wet / .
Emergency Diesel Generator gency ' Manual Pull Station Automatic
Generator Automatic)
Fuel Oil Tank Emergency Diesel Manual Pull Station Outdoor Hydrant Manual
Generator
Sprinkler ~ System  (Wet /
Fire Pump Station Fire Water Pump Station Manual Pull Station Automatic
Automatic)
Water Treatment Plant i
Water Treatment Plant Manual Pull Station Out.door Hydrant and  Fire Manual
Area Extinguishers
Water Treatment Plant
Electrical Panel Room Smoke Detector Fire Extinguishers Manual
Area
Water Treatment Plant
Chemical Laboratory Room Smoke Detector Fire Extinguishers Manual

Area
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